1 SPECI FI CATION TI TLE OF THE | NVENTI ON METHACRYLI C RESI N COVPCSI TI ON
BACKGROUND OF THE I NVENTION Field of the Invention The present
invention relates to a nmethacrylic resin conposition which is useful as a
nmol ding material for preparing a thin thickness |ight guide plate having a
10t hi ckness not larger than 1 mm by, for jexanple, injection nolding, and to
use and applications thereof. Description of Related Art Since nethacrylic
resins have a good transparency, 15 they have been used conventionally as a
nmol ding material for a light guide plate which is, for exanple, used for a
conponent of a back light unit in Yagreuschypes of liquid crystal displays.
Such a light guide plate is generally prepared by injection nolding.

Regar di ng ari®tdi g #rmpierirebofkor preparing an optical el enent such as a
| ight guide plate by injection nolding as above, various nethacrylic resin

conposi tions have been repgetaadchither kestfeeonPo88r268291 A, JP 08-302145
A, JP 08-253650 A, JP 08- 280746 A, and JP 2006-298966 A). 2

5 BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a methacrylic resin
composition which is useful 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 resing 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 liguid

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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SUMVARY OF THE | NVENTI ON Techni cal Probl em However, in accordance
with the recent novenent to thinner liquid crystal displays for |aptop
personal conputers, nonitors, and so on, a thinner |ight guide plate used
therein is al so demanded. Mre specifically, a thin thickness |ight guide
pl ate having a thickness, for exanple, not larger than 1 mmis required.
However, when a conventional nethacrylic resin conposition as above is 10
subjected to injection nolding with the use of a nold to give a thickness

not | arger _than e i probl enms such as the fact that the resin
conpositioﬁbggﬁR%ogg}FhE &ﬁggg&ggNthe nmold well; that after filling of the
nol d, the nnlged articlg is hardly rel eased on being taken out from 15 the
mol d, and aSEPREKES) FEPPLRE |ike occurs; or that a silver streak(s) appears

in the nolded article. Therefore,da ggod ngldqﬁ}articletcoququ%:bgo
obt ai ned. HPHGY STy he HhuPFGSE B he" hr s eit® | ATERET o4 EF br 6Vi de a

met hacrylic resin caonposition mhic£ can sgpgress 20 aﬁgggrance of a iilver
streak(s) &R4NESH bet ¥ t NFERRHER LGB E a XHi ck “Rot PFAPGEF "t han 1
mm wi th a good nol ding property (nold filling. property).and a good nold

rel eadi ng FPBPELEFS a8OReLPTss @88 SRd“RppPi ERLFERS ﬁﬁgpgoﬁpld% ante In
order to solve the above problens, the inventors have, onsiﬁered %tnestly.
As a resul Bsedt Heregdden § othdCt ASTARIPEs| n Ui oIPET bht Gh %’can% rSes a
copol yner pol ynerized from nononeric conponents having a certain 5

conposi t i ofhdREnesSeddanit] gudsepPileitag NFFiRY andtRaE&TFSEr e ToTd SXEPY e aci d
ester (in-other words, acrylate ester) and has a reduced viscosity and MFR
respect i velnpti n leggesi nthanges cBR subpre’@lbpifear anc®WVH si e 2
streak(s) and can be nol ded by injection nolding with good nolding and 10
nol d r el easiomysprtdpentli egesafruhés | LESERI ckABRSSTEIABt 2r gé1°harntS1 mm
and thereby the present invention has been conpl eted. That _i s, the
presdt i nsewticontdvaste hent of t boi ngodehsd tiitionkhe 1568) o nt Raefyltbice
resin conposition for a light guide plate having a thickness not |arger
than 1 mm ochar actidriickesisn nidvatl atee nrativde rly Mo EENe CoFcs iR ems
conpri ses a copol yner polynerized from nononeric conponents conpri sing

met hyl et kacrty| st ethad factylilatactdeesesin composition can not fill

whole of the mold well; that after filling of the mold, the
molded article is hardly released on pbeing taken out from
15 the mold, and a crack{s) or the like occurs; or that a
silver streak(é) appears in the molded article. Therefore,

a good molded article could not be obtained.
Thus, the purpose of the present invention 1is to
provide a methacrylic resin composition which can suppress
20 appearance of a silver streak({s) and can be thin thickness
molded 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



20 wherein a content ratio of nethyl nethacrylate is at | east 60% by wei ght
and a content ratio of acrylic acid ester is at nmpst 12% by weight; and a
reduced viscosity is 0.47-0.55 dL/g at 25C neasured as a solution at a
concentration of 0.5 g/50 nL in chlorofoym and MFR is at least 18 g/10 mn
25at 230C neasured under a load of 37.3™N. 4 (2) The nethacrylic
resin conposition according to the above (1), wherein the nononeric

conmponents conprise at |east 60% by weight of nethyl nethacrylate, 6-12% by
wei ght of acrylic acid ester, and 0.02-0.3%Db

0 i.ght_ of ol, L.onal

¥ﬁnonerhhavirg ab 19T tWo PR W@aﬂguioﬁyﬁg?i¥%51é%ﬁgﬁbfg%%ogégggggkg (3)

e nethacrylic resin conposition_according to the abov 1) or
threin_poh?ﬁ@rF?&gﬂ?ﬁ;@gpﬁﬁénﬁﬁﬁ&ﬁ%ridk%o %%%f%’i%gcﬁﬁ%u%?ga %éhgﬂlk
pol ymeri zation. 1 4) The methacrylic resin conposition_according to an
one of thetaﬂévea(1¥9P6n(SFPmRﬁP&HIBBHpW%ég Opﬁ%gf}ﬁﬁfbyaweFﬁﬁPhggeﬁ nnlé
~release agent with respect to a total ampunt of the methacrylic resin

conposi ti oRolymerized {E9MTHEONSNREEFy| FURURGHE L oMfbsitd oft aEESES%Hg to
15any one of the above (1) to (4), which congrises a %h rmal _stabilizing
agent 5 compEgy. LTRE AIGF T2 TeS nCeBRPbIHEY oI Eng@ﬁBaF5y;ﬁ§eone of
the above (1) to (5), which is to be subjected to in'eﬁﬁion nol di ng. .20(7)
Useof t he menHaecyliléresradcempes tion C4LEsr a'iOﬁ&Stroaé%Q’ GhE 6F TEhe ngve (1)
to (6) ininjection nmolding to obtain a Iight gui de pl ate havin% a |,
t hi ckness het |ar geduckan vip@esity and MFR respectively in certaln

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 1s, the present inventicn has the following
conétitutions.

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 copolymer polymerized from monomeric components
comprising methyl methacrylate and acrylic acld 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 cencentration of
0.5 g/50 mL in chloroform, and MFR is at least 18 g/10 min

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



(8) A light guide plate which is obtained fromthe 25nmethacrylic resin
conposition according to any one of the 5 above (1) to (6) by inject
nol ding to have a thickness not |larger than 1 nm Advantageous Effect
| nventi on 5According to the nethacrylic resin conposition of the pres
i nvention,follow ng effects are ‘att ai ned" appearance of a silver stre
can be suppressed; thin thickness nolding can be realized at a thickn
not larger than 1 mmw th good nol ding and nol d rel easi ng properties

thereby a thin thlckness | i ght i de pl ate having a_thickness

than 1 nm can béZp ?ed“e?‘g%‘ﬂgglchE‘Fﬁlsl}ED Eﬁ%&?bﬁ?ﬁl agcﬂ;qu O%P

(Met hacrylic reS|n co osi tion),
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the above (1), wherein the monocmeric components 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

polyfunctional monomer having at least two radical-

polymerizable double bonds.

(3) The methacrylic resin composition according to
the above (1} or (2), wherein polymerization of the
moﬁomeric components is conducted'by bulk polymerization.

(4) The methacrylic resin compositicn 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
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 tec be subjected
to injection molding.

(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 1is obtained from the

methacrylic resin composition according to any one of the

i on
s of
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ak(s)
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15A nethacrylic resin conposition of the present invention conprises a
copol yner pol ynerized from nononeri c conponents conpri sing nethyl

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

nmet hacrylate is at | east 60% by wei ght %pd a content ratio of acrylic acid
20 ester is at nost 12% by wei ght. Mre>specifically, the nononeric
conponents for form ng the above copol yner necessarily conprise nethyl

nmet hacrylate (a) and acrylic acid ester (b), and additionally may conprise

a nononer (c) which is copolynerizable wth_ngethyl t hacryl ate or
25acryl i ¢ aePUeedter to 6“% 2y Fﬂj?ﬁEl880§§@ﬂ%§@¥ﬁﬁgguﬁﬁﬁd%egb&CEBﬁﬁgnents,
a content ratio of methyl nethacrylate (a) is at |east 60% by wei ght,
pref er abl yngt LBRYET8097By Lwlght, and nmore preferably 87.7-93.98% by
wei ght. Also in the nononeric conmponents, a 5 content ratio of acrylic acid
ester (b) is at nost 12% by weight, preferably 0.5-12% by wei ght, and nore
preferably 6-12% by weight. If the content ratio of acrylic acid ester (b)
exceeds 12¥lgpnhecghts AFERE6G§hCA ABVEIRgCProperty (nold filling property)
is inproved, but in sone lOcases the obtained nolded article (Ii%ht guide
pl atep may not Agverdapdglichddre maina@nicel ¢ of el ht GPAPPESESRRpel th As
t he above-described acrylic acid ester (b), acrylic acid ester which can
reduce a gbassenitansinventienper afekEodin¥he ?%%éﬁ?%ntf%6bolﬁﬁ§@lp§d:
menti oned, exenplarily. Mre 15 specifically, exanples thereof are_ nethyl
acryl ate, ephgkraocyl atfe, aprsdpyleractiFerie(s % ety [P c YPRFRS S8R - By
acrylate, tert-butyl acrylate, cyclohexyl acrylate, benzyl acrylate,
2- et hyl hexyhiadnglsat e l2ingdcexy behykaddr@catd, acdlieyastadinete lddOgrat e,
and so on. Anong them nethyl 20 acrylate and ethyl acrylate are preferred.
As the abovéadescrinbed drrytéd meldiegt end(Bpldorelkiprdngr DEOPE TH&SF  one
ki nd thereof may be used. As to the above-descri bed nononer (c)
whi cho s cepad yresrgapl e witin mebhhykngeshakrghitat guddcacydticc hevdng a
25est er, t her earenospecificlimtations, but A

thickness not larger than 1 mm can be prepared readily.

DETAILED DESCRIPTION OF THE EMBODIMENTS
(Methacrylic resin composition)

15 A methacrylic 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 acrylic 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 1is copolymerizable with methyl methacrylate or

25 acrylic acid ester.



7 nonof uncti onal nononer havi ng one radical -pol yneri zabl e doubl e bond and
pol yfunctional nononer having at |east two radical -pol ynerizabl e doubl e
bonds are nentioned, exenplarily. Mre specifically, exanples of

nonof unctional 5 nononer having one radical -pol yneri zabl e doubl e bond are
met hacrylic acid ester such as ethyl nethacrylate, propyl nethacryl ate,

n- butyl nethacryl ate, sec-butyl nethacrylate, tert-butyl nethacryl ate,

2- et hyl hexyl methacryl ate, cycl ohexyl methacryl ate, benzyl net hacrylate, 10
cycl opent adi ene nethacr%late; unsat urated carboxylic acid or aci%tgg ydri de
thereof such asIHcHVFi @PREFAICRECRAEFY MPECREFGS maf"8Pe=atPa, 3 FRESRTE aci d,
mal ei ¢ aci d anhydride, itaconic acid angygrLde; nhtro%:%-go%taininﬁtnnnoner
such as acE{ltasi @&, PRePHACRSIERATAY 1248 ednitr Pite Lo ac Py 8RR T e:
styrene based nononmer such as st%rgne, a-nethylstgrane; and so on. %xanples
of ~ pol yf unetiedrartrnontr eaRthgSaF | REs "I radPeal BT mBrefEBPE Tdoubl e
bonds are unsaturated carboxylic acid diester of glycal such as ethyl ene

gl ycol di mBt/RdcBI-36&, PiuraAeditol P36 ditmethige MPPAIEr 14 KETPICTELEr ~ 61
unsat urated carboxylic acid such as allyl acrylate, aIL%I met ha rylgte,

al Iyl Sci nnawattentpalafdik ety | 2@5Y b C oRCHBI WHaSTc GUi dtSueh BeSHi akFyPY
phthal ate, diallyl maleate, triallyl cyanaurate, triallyl isocyanurate,;
unsaturate@aiﬂﬂﬁnqﬂﬁQ§%ﬁﬁQﬂX5@e?“gﬁ% y weight, and more preferably

25pol yal cohol suchastri net hyl ol propanetri acryl ate; B divinyl benzene; and so
on. As the Gatidte-eseilvdd -nondifer the) coiENd ngabtomstfe 2RERLbRe A6Ad

t hereof nmay be used. The mononeric conponents preferably conprise a
pol yf unct i esde mondrer exadeds atlA%eadty t werddi-calal Bpsiginerd z&51E@6ubl e
bonds which is described in the above regarding the nononmer (c).By

i ncor por at ipmprsucty (mold filling property) is improved, but 1in some

10 cases the obtained molded article (light guide pilate) may
not have encugh heat resistance to maintain its shape.

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

15  specifically, examples thereof are methyi acrylate, ethyl
acrylate, propyl acrylate, n-butyl acrylate, sec-butyl
acrylate, tert-butyl écrylate, cyclohexyl acrylate, benzyl
acrylate, 2-ethylhexyl acrylate, 2-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 1is
copolymerizable with methyl methacrylate or acrylic acid

25 ester, there are no specific limitations, but



pol yfuncti onal nonomer therein, MFR of the resin conposition can be
i ncreased. When t he nononeric conponents conprise the pol yfunctional
nononer, a content 10 ratio of the polyfunctional nmononer in the nononeric
conponents is generally 0.02-0.3%by weight, and preferably 0.05-0. 1% by
weight. If the content ratio of the polyfunctional nononer is too small
MFR may not be increased sufficiently. On the other hand, if the content
15 ratio of the pol yfunctional nononer is too high, a mechanical strength
of the obtained nol ded ?rticle IigFt guide Blate)

év

na% be gomered.b In
a pref er r eBBRHBAFHEAP2 -t HECRBAGHer BffpofBfit s TeoHIFs B AV FEa4E P 86% by
wei ght of methyl nethacrylate, 6- 20 12% by weight of acrylic acid ester,
B0, 05- 003UBhy RerghEngt SO I TR hattg &b LEASt P

radi cal - pol yneri zabl e doubl e bonds. In a nore greferred enbodi nent, the
mononeri c E8APERENPSLEBASHISRPSE 87.9RWBLY8 RS ght2BF neffyL-oned,

met hacryl ate, 6-12% by wei ght of 25acr Iicacidester,and0.02-0.3@bg mEightof
9 pol yf uncexenail afphdmer MRaG §§&L THEaSt Vi WwSXPRBILESl P& TREPELA6IF&CRBaDbI e
bonds. A polynerization process for_ copolynerizing the nononeric
conpohent STMPRORGE 1haWkndl, CAfd Bl Al PRP IR Haah bR Frobess X KhofhSi n t he
art, for exanple, suspension polynerization, solution polynerization, bulk
pol ymer i zatieshacandiso aontapsber useeh AfortihenttebURRIBoRY frer PFAPYEN i s
preferred. Bul k pol ynerization can be conducted by, for exanple,

cont i nuous g tSaepivyieng - nondRErilc MEGhacavgaient $ea PEIWmEEFaCirad athiti at or
and so on into a reactor while continuously taking out therefroma
“partially pelnpménitydd nmanethatrrésubted adterhwlipreseri b&gthasrddace time
in the reactor, so that the copol yner can be obtained with a high

product i vi twclbsExelpol ynenezhecomleheti at or Reedlv¥ or copsitpasiivAieng t he
nononmeri c conponents is.-not limted, and any of radical polynerization

i nitilat or s dyndwpant adienar tmefbecexiapte, vasadzoad@hoandbeyghias acid

azobi si sobutyronitrile, a peroxide such as

1, 1- di (t - butrylaparoxpnheyiclicke Xdre;ecandst @& Garwec acid, methacrylic

acid, maleic acid, itaconic acid, maleic acid anhydride,

itaconic acid anhydride; nitrogen-containing monomer such

as acrylamide, methacrylamide, acrylonitrile,
15 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, butanediocl

20 dimethacrylate; alkenyl ester of unsaturated carboxylic
acid such as allyl acrylate, allyl methacrylate, alliyl
cinnamate; polyalkenyl ester of polybasic acid such as
diallyl phthalate, diallyl maleate, triallyl cyanaurate,
triallyl isocyanurate; unsaturated carboxylic acid ester of

25 polyalcchol such as trimethylolpropane triacrylate;



20used. As the pol ynerization initiator, one kind or nore than one kind

t hereof may be used. For copol ynerizing the nononeric conponents, a chain
transfer agent may be used, if necessary. A chain transfer agent is
not limted, but preferable exanples th%%eof are 25nercaptans such as

n- but yl mercapt an, n-octyl nercaptan, n- 10 dodecyl nercapt an,

2-et hyl hexylti ogl ycol ate, and so on. As the chain transfer agent, one kind
or nore than one kind thereof nay be used. A pol yneri zation
tenperature for copolynmerizing the nonoper|

g g C coggonggts isbaajust%d
adequat el ySd8pBHAPRGZERE f 8 e, &'%i hdCaRd Lhi~4roGhtPof FREPESi cal
polynmeri zation initiatqor which is_used, but gengrall 100-. 200C, .and
pref er abl y (£20- 2B6CKIPE PRelRERy FBRPZ Aok HIENbEFAEATe™PY P AFGh, . si nce
syndiotacticity of the 10 obtained copolyner is |owe ﬁd’ t he obt ai ned
mol ded article Fh?gmﬁQﬂﬁ%@Fb?atéPWﬂ%P%%HShaEEeéﬂBﬁé Yhedt°si$t anfe to
mai ntain its_shape. The nmethacrylic resin conposition of the present
invention PeerERABIYOBaAPr IKBWCNRHgebRBIRRI t Rtt het Sbve- “18 dE&Eriched
copol ynmer, 0.01-1.0% by weight of a nold rel ease agent with respect to a
t ot al 5armuﬁpl®'fﬂeﬂfhéaﬁétehé3é¥i%liec hasish okglost § i 8pSCRbPed piRf EREDIYOVEhe
content ratio of the nold rel ease agent is 0.05-0.5% by weight with respect
to the totakgareing ofththe REDRAEEY| i Clresin AhposPEPHROrPOLTH| s Such
contributes to inprovenment in a nold rel easing prggerty when the obtai ned
nol ded art polefiugctdbnaded fpapmarnol gherein, ~ MRA t P he HHSove I@E3€r i bed
~nmol d rel ease agent, there are no limtations, but exanples thereof are
ester of 25hingloerdtianty eahd, bei ghiercierssdal cohdiherhi ghlee f AONPTRELE, 11
| components comprise the polyfunctional monomer, a content

10 ratio of the polyfunctional monomer in the moncmeric
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 is too small, MFR may not be
increased sufficiently. On the other hand, if the content

15 ratioc of the polyfunctional monomer 1s too high, a
mechanical strength of the obtained molded article (light
guide plate) may be lowered.

In a preferred embodiment, the monomeric components
comprise at least 60% by weight of 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 moncmeric components consist of 87.7-93.98%

by weight of methyl methacrylate, 6-12% by weight of

25 acrylic acid ester, and 0.02-0.3% by welght of



hi gher fatty acid am de, netal salt of higher fatty acid, and so.on. As the
nol d rel ease agent, one kind or nore than one kind thereof may be used. As
t he above-described ester of higher fatty acid, 5 nore specifically,
exanpl es are saturated fatty acid al kyl ester such as nethyl laurate, ethyl
| aurate, propyl laurate, butyl |aurate, %ctyl | aurate, nethyl palmtate,
ethyl palmtate, propyl palmtate, butyl palmtate, octyl palmtate, nethyl
stearate, ethyl stearate, propyl stearate, 10 butyl stearate, octyl

stearate, stearyl stearate, nyristyl ristate, t hyl behenate, . .et hyl
behenate, B PDE§H€ﬁ§@e,Wﬁﬁ%ﬂe%ehﬁgéﬁﬁg oéﬁquﬁﬁﬁ%hatgyoun§§9&F ed
fatty acid alkyl ester such as nethyl oleate, ethyl oleate, propyl ol eate,
butyl ol eaPelydemjizadlleat@ubist RPRBi-nol eate, ethyl 15 Iinol eate, propyl

| i nol eate, butyl linoleate, octyl linoleate; saturated fatty acid glyceride
such as lauric AondefydeesHeatiduri Brar§eycerie, P%H??Xm?FgéFQEeri N
palmtic nonoglyceride, palmtic diglyceride, palmtic triglyceride,
steari c noRegoypearicde, COMBAREBRLAI gl YRer ikt 20mdfedyi ¢ #Rfigl yABYi d&t
beheni ¢ nonogl yceri de, behenic diglyceride, behenic triglyceride;

unsat Ur at e@<flamey igeitd ol yeeprdesssickie®iol énc Mioghfeer foe, siagid e,
diglyceride, oleic triglyceride, linolic nonoglyceride, |linolic _

di gl yceri deudtensiicn t Prglhyesiicdeioand 88lehionnurryl ¥Hef 2 PGHet hy pulk
stearate, ethyl stearate, butyl stearate, octyl 12 stearate,stearic

nonogl ycer izd8, ystegdirdad idirgl yared | de, ost ezt chber uglegcer i MBON@ngheRe GMUE are
preferred. As the above-described higher fatty al cohol, nore

speci fi cal Ipplyeeandagsi car eisauwedieedetat t yBedk a9 iimeali)atslen c6hBl dsuch as
| auryl al cohol, palmtyl alcohol, stearyl alcohol, isostearyl alcohol
behenyl al cahmlyctmd itst,ylfal cofraipl scetgdntalroshesl Ly uvsatluidte dndremsr (or

al i phatic) al cohol such as ol eyl alcohol, linolyl alcohol; and so on. Anobng
t hem1cst earodmpireoitd, | 8 predfyereidatliGas thetabbee- destr sbedrhi ghép fatty
acid, nore specifically, exanples are saturated fatty acid such as caproic
aci d, caprwdartani dvhiclaprdan @giuvbudlauridakiag dyutmprhiestd forcacial,paoal e i
acid, stearic acid, arachidic acid, behenic acid, |ignoceric acid,

12- hydr oxyqailadecanmd mstebial resulted after a prescribed residence

time in the reactor, so that the copolymer can be ocbtained
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 compound such as azobisisobutyronitrile, a peroxide
such as 1,1-di(t-butylperoxy)cyclchexane, and so on can be

20 used. BAs 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-



15unsaturated fatty acid such as palmtoleic acid, oleic acid, linoleic
acid, linolenic acid, cetoleic acid, erucic acid, ricinoleic acid; and so
on. As the above-descri bed higher fatty acid am de, nore
specifically, exanples are saturated fatty acid am de such 20 as lauric
acid amde, palmtic acid am de, stearié‘gcid am de, behenic acid am 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 an de hyl ene- bi_s-stearic acjd 25am de
N—oIeyIste&P&ﬁP&éPe§ﬁ6P§6non2"Eﬁ@ﬁ§ ﬁ@ﬁF%ﬂﬂ%ﬁqo 2tP3 A1 Hmi o and®

et hyl ene-bi s-stearic acid am de are preferred. As the above-ges ri bed
netal salt t6f HiHer $eaRSiaei a9ckanes S s88i dint€al tNapoPASsidifsal t,
calciumsalt and bariumsalt of the above-described higher fatty acid, and
so on. thetke fnBgNabPyPE€ esi n conposition of the present invention
preferably conprises, together with the above-described copolyner, a
thermal stabiliZi ngohgeekizarlian SRIPESSIHG t heF nefORREGIOS 11D LEE t he
copolynmer. More preferably, the content ratio of the thermal stabilizing
agent 5i s 1TRO0OSEPM HomRIGHIt S A REIpEtEd dsEidtt Y dRABERE1IBE CRe

met hacrylic resin conposition. Wen the nethacrylic resin conposition  of
the presenttdmvesudmani€,s 15 skbpéct &8t o dhj IWH noPli n§hgo agdicadol d it
into a thin thickness |ight guide plate as desired, a nolding tenperature
is set at @dlivgieerzegriper drditéater whd Puriposeest: wdr amsierg ld ymelCdi ng
efficiency in sone cases, and addition of the thermal stabilizing agent in
t hese casef®0@0contaidupesfeoabivh BfFect80°C. AS t phehealh@memiization
stabilizing agent, there are no specific limtations, but a phosphorus

t her mal st alirpeziatgragent ahdoannoglyani sintsul §yudi eonpouedt wr e redticoned,
exenplarily. Anong them the organic disulfide conpound is 25preferred. As
t he tier malokstadbidd ziapgp lagrent ,isoneokénadd or the obtained molded article

(light guide plate) may not have enough heat resistance to
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 content ratio of
the mold release agent is 0.05-0.5% by weight with respect
to the total amount of the methacrylic resin composition.
20 This contributes to dimprovement in a mold releasing
property when the obtained molded article is released from
a mold.
As to the above-described mold release agent, there
are no limitations, but examples thereof are ester of

25 higher fatty acid, higher fatty alcohol, higher fatty acid,



14 nDre-than one kind t her eof may be ‘used. As the above-descri bed
phosphorus thermal stabilizing agent, exanples are

tris(2,4-di-t-butyl phenyl)phosphite,
2-[[2,4,8,10-tetrakis(1,1-dinethylethyla%ibenzo

5[d, f][1, 3, 2] di oxaphosphepi ne-6-yl]oxy]-N, N-bis
[2-][2,4,8,10-tetrakis(1, 1-di net hyl et hyl ) di benzo

[d,f][1, 3, 2]di oxaphosphepi ne-6-yl ] oxy]-ethyl]ethanam ne, di phenyl tridecyl
phosphite, triphenyl phosphjte,. 2, 2- .
nethylenebbé?ﬁ?é-é?FFgr@diﬁ‘ﬁTﬂé%ﬂ4T%E?§lBﬁ&gpﬁﬁtgﬁgher facty acid,

10bi s(2, 6-di-tert-butyl-4-nethyl phenyl ) pentaerythritol diphaosphite, and so
on. Anmong BREmS%2, Tlet AYl endbi @?ESG-redie-atsgrta- et pﬁgﬁylk)gélgit yiphB&phite is

preferred. As the above-described organi c disul fide conpound,
exanpl es aFBagi AREhYindi 8UPFFAE, MBYePRy SAFsul fide, di-n- 15 propyl
disulfide, di-n-butyl disulfide, di-sec-butyl disu]fide, di-tert-butyl

di sul fide, di-t&ft-tdifyl 2BPYErFEgeT 18eey cFoheky 0 i bEF?He%%U&eF‘F%Sth
di sul fide, di-ndodecyl disulfide, di-tert-dodecyl disulfide, and gg gn.
Among5t henmode- speci Akl Lo s SR &5 Pief T e tehat P LY 28F 8¢t 24&decy|
disulfide is nore preferred. In addition_to the copol yger, the nold
rel ease agemteandutheashBeial lstabrRier n§taygent 2HESEFr hBICRBOVe2UERES
met hacrylic resin conposition of the present invention_nag conprise, _if
necessary, buapilousanddbei veocsiiéh aguantesul BEARYl eP2aB46fbPng &5B%E, a
| ight diffusing agent, an 15 )
; 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 Dbehenate; unsaturated fatty acid
alkyl ester such as methyl oleate, ethyl oleate, propyl
" oleate, butyl oleate, octyl oleate, methyl linoleate, ethyl
15 linoleate, propyl lincleate, butyl linoleate, octyl
linoleate; saturated fatty acid glyceride 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, linclic monoglyceride, linolic

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

25 methyl stearate, ethyl stearate, Dbutyl stearate, octyl



antioxi di zi ng agent, an antistatic agent, and so on as long as the present
i nvention does not |lose its effects. When the nethacrylic resin
conposition of the present invention conprises the nold rel ease agent, the
thermal stabilizing agent or the vari ou§_2addi tives (which are hereinafter
collectively referred to as "additives"),” these additives are incorporated
therein by a nethod, for exanple, a nethod (I) wherein the copol yner
obt ai ned from pol yneri zati on of the nmonomeric conponents and the 10
additives are mxed wi th each ot her ile.heing heated in.a sin Iedscrew
extruder oft&2EAM B scrifEUT udBPLOP ECC R m X TG T rrefiﬁggyf%ﬂ Wher ei n
t he nononeric conponents and the additives are m xed_w th each other, and
the resul t BREAKLLt GF eI ¥CEGBAEct BRYt b8 poFGneFFzBEFORTFEEction to obtain
15 the copolyner integrally with the additives; nmet hogcéhl ll) wherein the
addi ti ves adher &8st othesuabPae 85 petred s rdthdaddatade 6 &-copBfyrrer
described in the above (1), and the additives are mixed with th cop | ymer
at the samBPeriéiasliil diiFLAFrhed Fet RAERYREECT e‘J:s‘EitriFYcoﬁ‘fff)siatlilz?ﬁ‘a&l ?he
present invention has a reduced viscosity of 0.47-0.55 dL/g at 25C when it
i s neasur edlashalseiudl obS at2arEbnEeRON&ti oM s g2 58P ML i nSERRSY &f or m
The reduced viscosity is preferably 0.47-0.52 dL/g, and nore preferably
0.47-0.50 dlkghol theogsradvéedavicebedit yPE§eneds fh&RN0147 B¥FES 4t hough
a 16 nolding property (nold filling property) is inproved, a nold.
rel easi ng piepérily bezykesapsehclgo whartarakd@kEefFtacclns réadipyidiring a
mol ded article is released froma nold. On the other hand, the reduced
viscosity hicmbrd Budhara0. &5l /yliceheml di Hee py bpet E9hehbl dnEi BPi R -
property) becones poor, so that the nolding can not be conducted at a
t hi ckness Aobnlatgemn,t kaearyvimalTedoledscedafiesessi-ty can be within the
above range by adjusting an anmount of the chain transfer agent which is
used 1foor pol yneriszattiton ofbdfetHesaphbadri &icbeponesty Moreigpecifireal |y,
the reduced viscosity can be decreased by increasing the anmount of the
chai n transfperciagentlly, exaWhéegetdracrghitoreésin Sonposicign dhclh hés
present invention has MFR of at least 18 g/10 mn at 230C when it 15 is
measur ed urgerodd oadidf 3ZagriNiThedvkR | sapreéfcer abl¢, 18L85r ¢ 1G:a%cn, and
nore preferably 18-30 g/10 min. If the MFRis less than 18 g/ 10 mn, a
mol di ng pr eperitsy il@meldd o,i Idding tiroperitd;) diecones gmiol,, asedhatia keivbl di ng
can not be conducted at a thickness not larger than 1 nm Since 20 MFR
depends onHeducedivd,sdasjriose @ « @pasi tliorhwfrdshe gmverericl « @arpoiient s
(content ratios of acrylic acid ester and pol yfunctional nononer), and a
pol yney i zatiren thermperatiste  ofcipdlyueer iad ng: lnhies afionienerdic c aniponetsid, t he
MFR can be within the above range by, for exanple,

linoleic acid, linoclenic acid, cetoleic acid, erucic acid,

ricinoleic acid; and sc on.
As the above—described higher fatty acid amide, moie
specifically, examples are saturated fatty acid amide such
20 as lauric acid amide, palmitic acid amide, stearic acid
amide, Dbehenic acid amide; unsaturated fatty acid amide
such as oleic acid amide, linoleic acid amide, erucic acid
amide; amides such as ethylene-bis-lauric acid amide,
ethylene-bis-palmitic acid amide, ethylene-bis-stearic acid

25 amide, N-oleylstearamide; and sc on. Among them, stearic



25adj usting the reduced viscosity and the conposition of the 17
nonomnmer i cconponent sat acert ai npol yneri zation tenperature. Mre specifically,
the MFR can be increased at a certain polynerization tenperature by
decreasing the reduced viscosity, or by increasing the content ratio of
acrylic acid ester in the nononeric co ents, or by increasing the
content ratio of polyfunctional nononer in the nononeric conponents.
The met hacrylic resin conposition of the present invention hereinbefore
described is useful as a nolding 10 material for, nmolding a thin thickness
li ght gui décprat e2Btd% t APEkne® Ykﬁn?ﬁﬁkﬁﬁsﬁ?%ﬁﬂﬁ.nﬁflgnd %?ﬁ?%raBFﬁ used
inter alia as a nolding material subjected to injection nolding. The
thin thi ckR&sSerrgt- gui de plate of the present invention is obtained by
~subjecting the nmethacrylic resin 15 conposition of the present invention
descri bed abovést (’ﬂlienjaé@t‘ﬁecﬁleﬁﬁﬁdibﬁ& 16 tRdv 834 tt Rifc RAGSEInde U4 6% han 1

mm |In nore detail, the thin thickness |ight guide plate of the_present
i nvention kExasBtlgEisned oAk I nePPaeFyl R pesin E8hHoYMt Séhtoflfhe
present invention as a nolding 20 material, filling a nold having a certain

t hi ckibess Wiatrh uthesaiol dehgthat ebcaleidesemded Stighey bfatny eéfiten) 2n€ool i ng
it, and then releasing a nolded article fromthe nold. Mre specifically,
the thin thicckmess |ight guide plate can be prepared, for exanple, as
follows: the 25methacrylic resin conposition of the present invention is
18 supplied fromle hoptércry ider ewdss rsetCHmee Wwhiidre 196 ngheevaIng&@ntt he
resin conposition is nmeasured into a cylinder, the resin conposition is
mel ted, a pressurien spappéradlyo adrenisEased tegehhebnpusilt | bhet @bfavie- a
nmold, it is retained 5 for a certain tinme period until the nold cools down
suf fi ci ent Idescanddchercdhel yme | sz opehedmed r ekekséiehagnoladedtar thiodl e. As
to various conditions for preparing the thin thickness Iight guide plate of
t he pgreesentsugprerddiony (ehgrmal neetotpnpetabur @foftle nobdd hgment er iMalre a
nol d :
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 is
15 subjected to injection molding so as to mold it into a thin
thickness light guide plate as desired, a wolding
temperature 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 cocmpound is

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



10 tenperature on injecting the nold material into the nold, a pressure at
which a pressure is kept after the resin conposition fills the nold, and so
on), they can be set adequately and are not specifically limted.

15Exanpl es The present invention i.s, explained in nore detail by
exanpl es bel ow, although the present invention is not limted thereto.
Measur enment of each property of the resin conposition 20obtained in
exanpl es and eval uation of the resin conposition were conducted as foll ows.
<Reduced viscosig > . Pur.suant . to ISQ 1628-6, 0.5 g of each
sanpl e was™258i & %Pv@ﬂeih%BdSBhﬁEe8F TRMoPSF 8P "and its viscosity was 19

(o 31'S k7210, mBis PEmC Vae AR boP At SE230CS uhBer a1 S5A°0F 131 N
and the neasured val ue_was converted intQ a val ue per in. . <JTensile
strengt h> agent, exPﬁP%ﬁénﬁrFotﬁiQJ%Tf6§}_5_ﬁﬂtgzﬁgﬁgyigEH%FBBéng by

- 10injection molding, and subjectgd 0, 8 tesh M 4 yehosity

5 [d,f1[1,3,2]dioxaphosphepine-6-yl]oxy]~N,N-bis
[2-[12,4,8,10-tetrakis (1, 1-dimethylethyl)dibenzo
[d,f1[1,3,2]dioxaphosphepine-6-ylloxy]-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)cctylphosphite is preferred.

As the above-described organic disulfide compound,
examples are dimethyl disulfide, diethyl disulfide, di-n-

15 = ﬁrépyl disﬁifide, di—n—butyl disulfide, di-sec~butyl

| disulfide, di-tert-butyl disulfide, di-tert-amyl disulfide,
dicyclohexyl disulfide, 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 more preferred.

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

25 ultraviolet abscrbing agent, a light diffusing agent, an



of 5 Mmimn to calculate a tensile fracture stress. <Eval uati on on
thi n-thickness nolding at a thickness not larger than 1 nmm» 15A flat plate
having a width of 12 inches and a thickness of 0.6 mmwas prepared at a
nol di ng tenperature of 300C and a nold génperature of 70C by using an

el ectric injection nolding machi ne (J450ELI 11-890H, JSW The Japan Steel
Works, LTD.). 20Then, eval uation was nmade as fol | ows. A. Mol di ng was
conducted at a state where the nold was fully packed with a nol di ng
material, no silver streak appeared, and no crack, occurred during, rel ease
from the neRBIOPEBLZ MY IRAG has 2 EondbtT B af a95Pht e*Whetf? Thefof T has 20
fully packed with a nolding material, and no siIveE st%gak appeared, but a
crack(s) oeeubRedraefeRl LereasoPrdnrEnRChof @SS 1tS SIISES\p| ding coul d

not be conducted at a nolding 5 tenperature of 300C, or §v€§ though %he
nol di ng coul d bBheBnabet 8¢ha cEilér IS EaqEP ppedted ™ (BXanpf e 1)~ A
pol ynmerization reactor equipped with a stirrer was 10 supplied espe tively
and cont i nubUENYL @Rt ARG G427 e thROMEEL | CSERFSneRBS} - of 9§ pﬁg‘?§ ?@

wei ght of methyl nethacrylate (hereinafter abbreviated as "MVA"), 7 parts
by webght etahelhgingcryvare (®er cilfaf (& igBbr eAdidd 78S » NiKAy-C anarg.l
part by weight of ethylene glycol 15.dinethacrylate (hereinafter ,
abbr evi at eleasibECDRE) coble2tpiptybyehergRe &p as "additives”), these

1, 1-di (t-butyl peroxy)cycl ohexane as a polynerization initiator; 0.40 part
by wei ght eﬁdmbévysnereaQGGQIEQKQt@ﬁaFEeﬁﬁéﬁsb&raa@éﬁ@PddifPérﬁxéﬁaééyl
disulfide as a thermal stabilizing agent at an anount which
: a . method (I) wherein the copolymer obtained from
polymerization 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 integrally with the additives; a method (III)
whefein 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 solution 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



20 corresponded to about 10 ppm by weight with respect to the total anount
of the resin conposition finally obtained. The pol ynerization reaction was
conducted at 175C with an average residence tinme of 40 min. Next, a

reaction fluid (a partially copolynerizg material) which was taken out 21
devol ati zi ngext ruder. Wi | eunreacted non ric conponents were recovered by
vapori zation, stearic nonoglyceride at an anount which corresponded to 0.1%
by weight (0.1 part by weight) wth respect to the total armount of the
resin conposition finally obtalned nmet h st arate at.,_an _anmpunt _whi ch
cor r espond@el #6109, CIRAFL Wei gRELEO. riﬁﬁ QHQ M) ft HTEESHESY tB the
total anmount of the resin conposition finall obtalne re added éh?reto
as nol d renehde rEGERSLRNFREPPR HeY nREEPTSEF 0sBPf i @1 ntd ycﬁla§5 it was

shaped so that the nethacrylic resin conposition in the form ellets was
obt ai ned. 0CCUrsArEEGHc %ﬁ%%ﬁ%l@ym%%ﬁeﬂFRrGFcﬁﬁe%ﬂﬁ%ﬁ%ﬁﬁ?%@tﬁggPy fic
resin conposition are shomn in Table 1. Using this resin gonposition, a
tensile stmehgth afd tthien QB ckABYs ﬁﬁFﬁlﬁ@dH%?@ §G§F8§ﬂ§ Thd"Phe
results are also shown in Table 1. (Exanp he nmet hacrylic

2)
re5|nSConpDQﬁnl@n5ﬁndﬂﬁgﬁcﬁrﬁQﬁd$HHm91%E%rV&s %%%%lﬁéaléﬁaoPﬁPﬁﬁrFﬁ
simlar procedures to Exanple 1, except for that an anount of
n-oct yl ner bapbarsupedras s @haﬁntbﬁaﬁ§ﬂé#n§géﬁp NRtERENEPEIECHES ehaRged
from0.40 part by weight to 0.35 part by MBI%

thickness not larger than 1 mm he 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 o©f the present

invention has MFR of at least 18 g/10 min at 230°C when it

15 is meésured under a load of 37.3 N. The MFR is preferably

18-35 g/10 min, and more preferably 18-30 g/10 min. If the

MFR is less than 18 g/ 10 min, a molding property (mold

filling property) becomes poor, so that the molding can not

be conducted 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 cof the



A reduced viscosity and MFR of the obtained 25nmethacrylic 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 al so shown
in Table 1. 5(Conparative Exanple 1) v The nethacrylic resin
conposition in the formof pellets was obtained according to simlar
procedures to Exanple 1, except for that an anmount of MVA in Exanple | was
changed to 96 parts by weight; an anmount of MA was 10 changed to 4 parts by

wei ght; an amount .of 1, 1-di (tbutyl peroxy)cycl us -
polynerizé@?%ﬂm?ﬁ?FiatSPmﬁﬁéeeﬁﬁngeétfroé%o.G%Q§§?9§by ég%gﬂ?g%éa 9% part

by wei ght; and an anount of n-octyl nmercaptan,_use S chai n. agent
was changeBSTPBAABUED  pattCiy T ghtT$D .SSt%%par [%%%éﬁ%h%gégg§£§&A

reduced viscosity and MFR of the obtai ned nethacrylic resin ¢ siption are
shown in Tabl & UGy ?%f%‘“‘?léjsﬁ&c%ﬂp%?f@%ﬁ, “ %t &si Te°5 ‘?‘%%fhﬁé%d thin

t hi ckness nol di ng were evaluated,band t he resultf are aES%tZQEQQWn E? Tabl e
1. (Conpar BEPYESEXIRESHLY, ©F ' DY PNETRATAS yHE &35 Cornpdst i 8h in
the formof pellets was obtained according to simlar ro%ﬁgure% to
25Exahpl e 2cTEkéEptaddt t3dtean 28nohhE oFORRBET HC W53 s RRanged
to 96 parts by weight; an anount of MA was ch %ﬁ?d to,%g£ﬁrts QM mekght;
and an anoﬂﬂ?réﬁshaﬁt?ﬂﬁ%r%%&ﬁ%ﬁFUE%Hlasqg<ﬂé§ Yt J98ht™Aas tEhanged
fromO0.40 part by weight to 0.46 part by weight.
the monomeric components.
The methacrylic resin composition of 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 injection molding.
The thin thickness 1ight guide plate of the present
invention is obtained by subjecting the methacrylic resin
15 composition of the present invention described above to
injection molding to have a thickness not larger than 1 mm.
In more detail, the thin thickness light guide plate of the
present invention is obtained by wusing the methacrylic
resin composition of the present invention as a molding
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 is



5A reduced viscosity and MFR of the obtained nethacrylic resin conposition
are shown in Table 1. Using this resin conposition, a tensile strength and
thin thickness nolding were evaluated, and the results are also shown in
Table 1. 10 (Conparative Exanple 3) The nethacrylic resin conposition
in the formof pellets was obtained acc&?ding to simlar procedures to
Exanpl e 1, except for that an anmbunt of MMA in Exanple 1 15was changed to

95 parts by weight; and an anount of MA was changed to 5 parts by wei ght.
A reduced vi scos

y .and MFR of the aobtained nethacrylic,resi.n_c i tion
are shown FHPHAbE frO{BsiEthhPﬂPErreé’i n>Corposit i on: %aﬁéngﬁ@%?‘?@éﬁﬁh and
thin 20t hi ckness nol ding were eval uated, and t%ﬁ &esalts are 8%?9n§@9““ in

C 4

Table 1. (COWPAYERi Ve Exampte ggmposition is m halFyl F e fesi

conposition in the formof 25pellets Mfg %btained accordi ng tqlfé%;{gr
procedur esthd reA1ExSRPPESEFEkcept Tor tthat CaRt&Tout of M 1h Exanpl e 1
was changed to 95 parts by wei ght; an anDuEt gf MA Tgs c anged %o.gegarts

by wei ght ; tAAd &Rt afotREL0f CHBEPEFEPRapPah tsed 3814’ chhi ht FEhEFRT " agent
was changed , . :

5 for a certain time period wuntil the mold cools down
sufficiently, and then the mold is opened to release the
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 material intco the mold, a
pressure at which a pressure 1is kept after the resin_

composition fills the mold, and so onj, they can be set

adequately and are not specifically limited.

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

composition were conducted as follows.

<Reduced viscosity>
Pursuant to 180 1628-6, 0.5 g of each sample was

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



5from 0.40 part by weight to 0.30 part by weight. A reduced viscosity
and MFR of the obtained methacrylic resin conposition are shown in Table 1.
Using this resin conmposition, a tensile strength and thin thickness nol ding
were evaluated, and the results are al sq_10shown in Table 1. 25
Conparative Exanple 4 96 Li) FO ZO:0 0689990 frn 99

measured at 25°C with the use of Ostwald viscometer.

<MEFR>
Pursuant 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>
Pursuant to JIS-K7162, a 1A sample was prepared Dby
10 injection molding, and subjected to a test with a velocity

- of 5 mm/min to calculate & tensile fracture stress.

<Evaluation on thin-thickness moiding at a thickness

not larger than 1 mm>

15 A flat plate having a width 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 machine (J450ELIII-820H, 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 release from the
mold.

25 : B: Molding was conducted at a state where the mold was
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fully packed with a molding material, and no silver streak
appeared, but a crack(s) occurred during release from the
mold.

C: Molding could not be conducted at a molding
temperature of 300°C, or even though the molding could be .

conducted; a silver streak(s) appeared.

(Example 1)

A polymerization reactor eguipped with a stirrer was
supplied respectively and continuously with a mixture
(monomeric components) of 93 parts by welght of methyl
methacrylate {(hereinafter abbreviated as "MMA"), 7 parts by
weight of methyl acrylate (hereinafter abbreviated as
"MA");\ and 0.1 part by weight of ethylene glycol
dimethacrylate (hereinafter abbreviated as "EGDM"); 0.02

part by weight of" 1,1-di (t-butylperoxy)cyclohexane as a

polymerization initiator; 0.40 part by weight of n-

octylmercaptan as a chain transfer agent; di-tert-dodecyl
disulfide as a thermal stabilizing agent at an amount which
corresponded to about 10 ppm by weight with respect to the
total amount of the resin composition finally obtained.
The polymerization reaction was conducted at 175°C with an
average residence time of 40 min. Next, a reaction fluid
(a partially copeclymerized material) which was taken out

from +the polymerization reactor was tTransferred to a



cri

VU ZO 0 9FP' 0 ii LICI Conparative Exanple 1 96 600 990

10

15

20

25

21

devolatizing extruder. While unreacted monomeric
components were recovered by vaperization, stearic
monoglyceride at an amount which corresponded to 0.1% by
weight (0.1 part by weight) with respect to the tofal
amount of the resin composition finally obtained, and
methyl stearate at an amount which corresponded to 0.03% 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

sufficiently mixed, it was shaped so that the methacrylic

resin composition 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
thickness molding were.evaluated, and the results are also

shown in Table 1.

(Example 2)

The methacrylic resin composition in the form of
pellets was obtained according to similar procedures to
Example 1, except for that an amount of n-octylmercaptan
used as a chain transfer agent in Example 1 ﬁas changed
from 0.40 part by weight to 0.35 part by weight.

A reduced viscosity and MFR of the obtained

methacrylic resin composition are shown in Table 1. Using
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this resin compesition, a tensile strength and thin

thickness molding were evaluated, and the results are also

shown in Table 1.

(Comparative Example 1)

The methacrylic resin composition in <the form of
peliets was obtained according to similar procedures to
Example 1, except for that an amount of MMA in Example 1
was changed to 96 parts by weight; an amount of MA was
changed to 4 parts by weight; an amount of 1,1-di(t-
butylperoxy)cyclohexane used as & polymerization initiator
was changed from 0.02 part by weight <o 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 (.55

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

shown in Takle 1.

(Comparative Example 2)
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 in Example 1
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was changed to 96 parts by weight; an amount of MA was
changed to 4 parts by weight; and an amount of n-
octylmercaptan used as a chain transfer agent was changed
from 0.40 part by weight to 0.46 part by weight.

5 A reduced viscosity and MFR of the obtained
methacrylic resin compesition are shown in Table 1. Using
this resin composition, a tensile strength and thin
thickness molding were evaluated, and the results are also
shown in Table 1. |

10

(Comparative Example 3)

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 in Example 1

15 was changed to 95 parts byrweight;_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
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Example 1, except for that an amount of MMA in Example 1
was changed to 95 parts by weight; an amount of MA was
changed to 5 parts by weight; and an amount of n-
octylmercaptan used as a chain transfer agent was . changed
from 0.40 part by weight to 0.30 part by weight.

& reduced viscosity and MFR of the obtained
methacrylic resin composition are shown in Table 1. Using
this resin composition, a tensile Strengtﬁ and thin
thickness molding were evaluated, and the results are also

shown in Tabkle 1.

Chai n
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26 The present application clains priority to Japanese Patent
Application No. 2209-138570 filed on June 9, 2009, entitled "METHACRYLIC
RESI N COMPCSI TI ON. " The contents of 5that application are incorporated
herein by the reference thereto in theigrcentirety. 27 WHAT IS CLAIMED | S
1. A methacrylic resin conposition for a l'ight guide plate having a

t hi ckness not larger than 1 mm characterized in that the nethacrylic resin
conposition 5 conprises a copolymer polynmerized from nononeric conponents
conprising at |east 60% by wei ght of nethyl nethacrylate, 6-12% by wei ght
of acrylic acid ester, and 0.02-0.3% by wei ght of pol yfunctional nononer

having at l|east_.two radic I-§§I¥ {fggl%:%ﬁggleppg ds; an 108, L gduced

viscosity is 0.%4% oP55°§E T reasured as a so ution at a

concentratjon of 0.5 f Aeast g/lo m n
at 230C meRuFeld ﬁﬁ@%? 38988d G ggﬂ%?Nﬁﬁggﬂ?Tﬁ tﬁacry ic res?é?
conposition accordin 1 I zati 0 ngperic
conponentse?ElE%%ﬁu ﬁﬂ%§£%EE? nggﬁeﬁkygggbn %j Théﬁﬁ%t %%r%??% ?esin
COHpOSItIOghggcggghggatlon are incorporated herein by the reference

thereto in their entirety.



20 any one of clains 1 to 2, which conprises 0.01-1.0% by wei ght of a nold
rel ease agent with respect to a total appunt of the nethacrylic resin
conposition. 4. The methacrylic resin cofposi ti on according to 25any one of
claims 1 to 3, which conprises a thermal stabilizing agent. 28 5.The
met hacrylic resin conposition according to any one of clains 1 to 4, which
IS to be subjractied A IMEledS:on nol di ng. 56. Use of the nethacrylic resin
conposition according to any one of clains 1 to 5 in injection nolding to
obtain a |ight duidezphattéahawlig a ddiirckreg sidti drarfger a Harmht maide7. A
|'i ght guide plate which is obtained fromthe nmethacrylic resin conposition
accordi ng tdazary onevohgcl a s thitcknzsky inpect ilonrget di Rppanho have man,
t hi ckness not larger than 1 nmm
characterized in that the methacrylic resin composition
5 comprises a copolymer polymerized from monomeric components
comprising at least 60% by weight of methyl methacrylate,
6-12% by weight of acrylic acid ester, and 0.02-0.3% by
weight of polyfunctional monomer having at least two
radical-polymerizable double bonds; 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 compositicon according to
claim 1, wherein polymerization of the monomeric components

is conducted by bulk polymerization.

3. The methacrylic resin composition according to
20 any one of claims 1 to 2, which comprises 0.01-1.0% by
weight of a mold release agent with respect to a total

amount of the methacrylic resin composition.

4. The methacrylic resin composition according to
25 any one of claims 1 to 3, which comprises a thermal

stabilizing agent.
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5. The methacrylic resin composition according to
any one of claims 1 to 4, which is to be subjected to

injection melding.

6. Use of the methacrylic resin composition
according to any one of claims 1 to 5 in injection meolding
to obtain a light guide plate having a thickness not larger

than 1 mm.

7. A light guide plate which 1is obtained from the
methacrylic resin composition according to any one of
claims 1 to 5 by injection molding to have a thickness not

larger than 1 mm.



