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FLAME RETARDANT AND LIGHT DIFFUSING POLYCARBONATE
RESIN COMPOSITION AND LIGHT DIFFUSING SHEET THEREOF Field
of the Invention 5[0001] This invention relates to a light diffusing

polycarpo in.c osition to_which flame retardance is imparted
A e T e FHISIAG F DD Bk MARNGAE RESIN
and withoutCAdiRG SHIGMNE AN Dr bAGHETHY EutiIR] MGilcOPE TaRmRmd of
a specific construction to a light diffusing polycarbonate resin to which.a
10light diffusing agent, a light storing agent and, when desired,
K d a light diffusing sheet thereof. More specifically, this
inventigropresents a light diffusing polycarbonate resin composition with
excellgnt flame retardance, ideally used in parts materials covering a light
source 5P RYENISR IialgRt RSy LRueRg s kirasb errtaiEr A GURRESition to
wamchgtigedigittingaunits fomliguid Crystad ielewisionsy githeingxas famht diffusing
ighti ices, switches for,varjous,devices and applications requiring ...
T e R R e R P ek snone
cERRREPRIE sPasEimeertioncions] 20rbl dxfbeimate vosimdanate resin to which a
Li¥RNSFAISING HaaSNH light @Hﬂ'ﬁ%ez_a'é%%q A& bread &@Qggd?%%gﬁggﬁr&o@e and a
18 ecériléal,. eleqktl'reonlc},‘ OA, adtf\;[’rc%motlve and other areas. hena o
Bl CAHbBREE RS ANE AR Y S pReAHEHLYs (RIS ARVGRECIBFRASG Eriglight diffusing
peligerhghtitgrigge emitpdsitliguid tryesialltele\isitrsrdightingcd e\iegIGOMSES, in parts
Itc ' |QuUS i nd.the like, the.light,source is visible when,.
R R S R e
basfrlisihigsropéitiead adpanizhtinseniiatpelisalitherstapsedf thséolighglobe boxes for
lightirge devianapibabind amaldeddesinRodiebyihou adversely: affedindii frusion

the luminance of the light source as much as possible is being sought.
PY6BE3 R IR %&%&&n%%ﬁ?&&h?%’&ﬁ}%%@ﬂ%&%?ﬁ@ed in which

polymer or inorganic 30patrticles with a different index of refraction were

B@%SQ ﬁdaogl%efgggngpase to a thermoplastic resin forming a continuous
phase for the purpose of Imparting light diffusing properties to the

polycéf?%%}ate resin. In addition, methods to realize desired light diffusion

propepugs:byvadisting theeftagtivendax differance A ih8sed in a broad

dispersed phase and the continuous phase or the size of the particles in

T3R8" fﬁ@&?é%%%é%@lﬁ&%%’eé}?&m%e%(&@f@faﬁ%@% ané?f&%r areas.
Similakyenlighbt Btexing mgentthat emitsl lightfen aniextendgdapatiest Ofighting and
ime:when the irradiation is complet er an optical excitatian, for . :

e e B R Ko otk Bvers, switches in

vVatieHsadeEise b Bl rdadig i sotasctightd able wibdikeh¢Refordneasndits light.

Taef;le@réﬁumeémgr%a@ﬁiggﬁ@@i@ﬁ@ﬁfgmtmaﬂs%grbMg@ﬁﬁé%e&r&? @at it does not
OthI albpe formance could be obtained by using a light diffusing agent and

4 ﬁ@%‘t SSRGSy n s s einigptad the histhastioldsd aesbyREabistatathout

atigsine[Yaffentse Baidntrpplicatothhl 0ieR0Qbute51d %) J0RR4hossible is being sought.
10Ref§8€§% 1: Japanese Patent Application Public Disclosure (Kokai)
No. 560484559 Reference 2: Japanese Patent Application Public
Discldsuires(Rakeai) tiion 4 03:143950 RefetbndevdslapdnoseRaignilymer or inorganic

pARRIcaUaMPUBERiselosure (kA Ny HOL 2418 2 ReGGNCEA b hase to a
Japanese Patent Application Public Disclosure (Kokai) No. 2 0(_)-1581_07 '

therpeRlasatssiRy CpBIRAASTIS YesmABashigRIkhARHEPRSRAd APHPERIHE Light

dfffabeg@bméﬂbs&n@ sel ﬁ@q@laguéshm pégﬁgrniﬁsam%efmﬁ@gﬁ&@mo realize desired
reta nce Is being sought in order tqQ sati the ne or aetyl

S LA T O AT LD ESUSHY RO YL BRE bR span the

digpets@@bBe and the continuous phase or the size of the particles in the dispersed

phase have been proposed. (References 1 and 2)
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20A method in which a large amount of an oligomer or a polymer of the

carbonate derivative of brominated bisphenol A has previously been used

to improve the flame retardance of polycarbonate resins. [0007] However,

the addjtion of a large amount of halogenated compound containing .
25bromiieHaibed hebbsternansar b Pampisioehofer gascesmraninping of time
wisdageie. i atidiianitbenysietela flamarsiaiding@getio i ab degsdidle, using

gonta hlgorine, bromine and the like is desired from an environmental
TR o iR o By e TR BDBOMES o Paighon maskers
apisjsesiviantighssinvdriior iiseto (Brefsermadighindifiising polycarbonate resin
ComIOqahtf%mBr@%&%ﬁﬂ&fé%?@ﬁégé%%%?e%@%‘ﬂé}?&v&éé%\é 3?8;9&@291 performance

the luminance and light diffusing properties and without containing

ceHISrRfeoBE HRshive vstes felirB G i arrembBRhiSiEBDEWIng Fgrnt in a clear
thendpis condytiedanxignsive siudyttorsgive thepprrhliems elesaribieation No.
%lagyfsﬁg result, the inventors discovered that a polycarbonate resin

that is capable of yielding a light diffusing sheet with a high degree of
optica[?.f?ﬁ%rmance and also having 5excellent flame retardance could be

ohtataechby addipgRJigbL diffusipgrAeRt 8okt SfQPRd A8, B:9i160NE€s0- 184559

compound with a specific structure and, when desired, polycaprolactone.

THIE é‘ﬁﬁ&nW@%%S%WM%H%@MW?&Wﬂ#*rﬁﬁt%’; fR@3-143950
firBeé&mbadisiahipahihic ntention presapis Pullampikiasdan (BBR 10NN H07-240187
diffusing polycarbonate yesin camposition rising,100 s,by.weig )
O PR G Do o
age;nt @Qﬁ/l.th an average particle d.iameter of 1to 10 m, 0.Q3 to 1 part by
weighhofi ligh rRI9tRASAARRLE IR ARAYP BOE PATIGIEHAMELR] Qh 41Q:a)

20 m and 0.01 to. 1.5 parts by weight of a silicone compound (D), wherein

PRRSHHAE ATANT T ML S OG- ROPRDBEIRY (D P R ISP RE T ABAR RS ritahsine sought in

oodgamnicshuiefiyathal gralifis it Sompilisa aeaInatictgsaisnar Qroalikations where
ups.and hydraocarbon groups (excluding aromatic groups) per one

l‘%&%ﬁ%&‘ Sﬁgﬁsg %%/e\%eﬁéﬁl (%(gi polycarbonate resin (A) and a molded light

diffusi[ﬁj)@ﬁbet thereof. [0011] In addition, the second embodiment of this

inventmleEﬁge@ﬁﬁﬁ@@;&%@rqquH%ﬂ%ﬁlﬁgﬁm&&&%@@%‘m&%_carbonace

resin composition comprising 100 parts by weight of a polycarbonate resin
deR)V oY P B3 aRER SRS Pali RediftRTMy By e sorht airarksieyhe flame
rpartitie diahesercatdoto 0rpsm §).03 to 1 part by weight of a light storing

agent [({g‘o)o\?ith an average particle diameter of | to 20 tm, 0.01 to 1.5 parts

by weight ot a silicone compound (D) and 0.1 to 1.2 parts by weight of

polycdpeiaresnth (E)d ditiencifi aHe :2Emainwtiainlofltgesiliedmercompolichtaining
bk Pranshed @&Q&%@%MQ&%QJ%&%B@E%&W&%‘& B?% logen. In

romatic groups or aromatic groups and hydrocarbon groups (excluding
agfg%%ictg?o‘ﬁfﬁs‘ifﬁeﬁl%‘ﬁé FRIAATERE2HEE bl Ryt B4 uyearisbiratae, bromine and
theditk¢A3 dad = dfolded dight diffusingtaheetdheneed. 30 Advantages of e
Invention [0012] The light diffusion sheet obtained by molding the
polycarbonate resin composition of this invention is ideally used in all
dpplidnidaatmreeryalennfi@meoretardance and a high degree of optical
perforygapge are needed such as, for example, in parts materials

The objective of this invention is to present a light diffusing polycarbonate resin
composition with excellent flame retardance without adversely affecting the luminance

and light diffusing properties and without containing chlorine or bromine.

Means to solve the Problems
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35covering a light source, in light diffusing sheets for direct backlighting
units and edge lighting units for liquid crystal television screens, globe
boxes for lighting devices, switches for various devices. Brief Description
of mgolgrawings 5[0055] Figure 1 shows the method used in this
invention for measuring the luminance between lamps. A: Luminance

méter, BY CHRra A RSds T TaRtivatedndasatifgt P st B (Ggtaribed above.
As aGdBusiohsheet Mage Diapeivaaranaie krsisdrakighisdiffirsion sheeble of-

. . 10Detailed Description of the Inventjon [0013 . The polycarbonat ‘
i (5 0400 1 < TR & Ao P G A LG Shodgabe oo havine

excelhrethBdmhereindadibydaldxyecianihedrbpadddhis almhediffusactagitht, a light

| storiBEOaSg%%@,eaosfiﬂfé%% é‘é‘zx?gé%)lﬁx&% 08 NH109, WRRTEIN. & LIRYAroxX &@a!d

compound and 15a carboxylic acid ester such as diphenyl carbonate an
poly¢parmpkecttecallbiednsereten PekeurpdeiateiesiALprovreEgarsig
2,2dv$04-hydroxyphenyl) propane (bisphenol may be cited as a typical
example. [0014] As the dihydroxy diaryl compound described above, :
bis% rSxyAF s?k%mggdg&%cs&%?sl(h%w&x%%@ﬁvﬁ AEffangetardant and
lightldi fvisifde pedyoxyiphery rethanendRihisttohysiiekyp HE0yEabusthgoyeight of a
olvad i 4-@, ro yl). actane, bis 4'ih QX I 4
Pl B by g Y D S Eich an
avergse RREHEY/ BRSO Paitel 12nbid U hy drogyt b rvmspheny biphbpimens agent .
(©) v%'n%%@véﬁi@é%é(s%é@iﬁ%@@b@ﬂ“y(éopj@Bﬁﬂﬁ@&ld_.o1 to 1.5 parts by weight of a
. 3,2-bis(4-hydroxy-3,5-dichlorophenyl) propane; 25highydroxyaryn . q
silicqe MBI Shin SReF b A At CRIERGRF B EAEP APy ) is branche
and bis(#dmpdrmpambenybtbyctahexape tHiy@myyi charyb etigcgsochsas aromatic

4.4'-dihydroxy diphenyl ether and 4.41-dihydraoxy-3,3'-climethyldiphen ‘ :
o T Sl D ST RO paces
weigdihgfirosgixiiarposaitoxierio $0¢h ad Ao lits diedxy diffheing sefsxiberasid

4,4{gihydroxy-3,31-dimethyl diphenyl sulfoxide and 30dihydroxy diaryl

sulfones such as 4,4Ldi.hydroxy diphenyl sulfone and 4,41-dihydroxy-

3,31 HAGRRO P iRt RAPSRCIRE R A T 1H VB BRE PRI SERIRiB A gne retardant
and bighheérfolAnd pelycaay e tiseckindivishialii ot asnapmiure 00 ahleasttweight of a

types. In additiop,to these examples, piperazine,.dipipesidyl hydroquingne ,
PO Ny R UL T e B AR DA L veeh o
avei3§f0pa8icle diaFwrthenfidre; e dingdidxy tipayt donvpoehtisfdeletibetbring agent
(0) Aheve:And Rhenol ampaunds A ig sty o6 HRIENSaS SHED 85 1086 of a

shown below may be mixed and used. As the phenol with at least three ‘
silicoRRpRIBEORDB Y R 4, odimaipste Dy avsigiHyefr aliniengasiepalfe; wherein the
mai&(é‘h@i%immk%ﬂeér@gbﬁ% I M@mpkseﬁ( Béth Cc%}ﬁﬂ%ﬂhﬁi éoﬁ)t@ﬁ#’ orgam‘cci: functional

5(4-hydroxyphenyl)-benzol, 1,1,1-tri-(4-hydroxyphenyl)-ethane a
£r033s A PAGES: SRRREAEHER g SR BRI R A b Eroues
(exchodynigez cited t{0@16Ghps) dheovistasittal eragetmotedgitarofeigblyofithenate resin

r .resin is-ordinanl 000 to 100,000, but 15,000 to 35,000

@) %gg%%?r%%qg%g?%%%g%ﬁi% %G(Jg ?sh ?ﬁ%?tfg 10preferred. When producing

such a polycarbonate resin, a molecular weight adjusting agent, a catalyst
Advaaeathe likeHnay-he used as needed. [0017] The light diffusing agent

(B) used.in the present invention is not particularly restricted among

pol>¢¢ﬁéI k systems and inorganic systems as far as the chemical

15cDhefogitian it smncekiaed o biouve\Ely theldgant Re edsyta i preseBssiin composition

of tﬁE]Seiir:lovréplt?(gn is ideally used in all applications where excellent flame retardance and

a high degree of optical performance are needed such as, for example, in parts materials

covering a light source, in light diffusing sheets for direct backlighting units and edge
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particles that are insoluble or slightly soluble in the matrix phase when the
light diffusing agent (B) is added to the polycarbonate resin (A) component
of the present invention and is dispersed using a well known method such
lighammeling fond quidiegy i Anasiidder <2001 81 As spreificexamales ofes,
Swigg?&ts '(‘;‘;U%Q% gggggiciggrganic diffusion agents such as calcium carbonate,
- silica, silicones; zinc sulfide, zinc oxide, titanium oxide, titanium
phosphate, magnesium titanate, magnesium titanate [sic], mica, glass
Bri@f"%s@?i@dﬁh%ﬂf@xt@[ﬁjﬂi@?? rubberlike silicone elastomers; polymethyl

sHsTés);,qox nes and the Tike Z5and organic diffusion agents such as acrylic,
styr 2o olyester type, polyolefin type, urethane type, nylon type, styrene

methpandateHyRe, thdaH BB DRSNS, bie- and:the-lka,3geRiR Mayinance
be cited. [0019], The.light diffusing_ agent (B) comprises particles with an ,
e A & S PAREAEP T 1 Toru AGTRoR S kP A Bt pfsuring
poslges than.fhinlifhesiagentesimphdtrahsmitly tighitcandearight dfflisiyhy efféetion sheet
is sometimes difficult to obtain making this option unfavorable. Similarly,
when he particle diameter exceeds 10 um, a sufficient light diffusing

a

HEELIE HALDBIRIREEIaRRYEBLIArecognition is sometimes poor making this

optifyy usifavorable. In addition, the particle size distribution is not

particularly 35restricted, but may be about 0.1 to 100, um or, preferably. Oé ,

{0 2 &Wﬁﬁ*é&gf%ﬁ@m HERiG B WAR HiREReh PAVEREg S BltRgd usine a

phosizes; patiiclé sizedistrblitipdsanditypésdnay bedised iovesinbinadionyith

phoASRNIS NG Rarlicle size disuibuiondhahis.net Uniiau.ANd BAYGALIESYund and
two particle size distributions may be usedhlnglw ually; or in"combination.

a caglosaoe acidPRECRAYSHM ol leadteer hghe Wiffasiig alkatm) s ovedoe react.
Polpaiibdia waighh perdQpatsi Ry weighi ohihe pelytamanaie sasid (A enol 4)

matf}i)s Lnt\:/e tion. Wh%g the ar‘gount added is less than 0.1 parts by weight, a
LORicER DighPRIGSHEEREEL becomes difficult to obtain making this

opti® tkfavorable. Similarly, the light transmittance‘is adversely. .
1_031{9%%%}{‘11}%90 (ﬁg}%%%x%%e%sf cxailgg X‘t‘)’geleg,qati %‘9&8%%{5 alkanes such
light diffusing performance canhot %e o%talne , ma‘ﬁlng ﬁns option °
as tuﬁ(f%f\hjfr@@lwg‘?@irﬁrf@étb@?@ b bhisd b ieghipiemoves phafear & oeot]
hyd?\oww%ﬁ%@%digmgmm%ﬁmﬂ%&mm%@ﬁ%&‘o&?ﬁhenyD phenyl
chieved _§5 S!?t?'éf conventignal light dlffusm% agent (B) individually can
meRRREH et aELE@ R SRS RBI R o AR ARG CadehiPIB Y aefsoxy -3
tertight-btoryhghageh (o) ima, RotybaKaanaieokssiempadidan op fbisane, 2,2-bis(4-
nventan. 022 he li htrstorin a (1 S d'gthis' v pi n refers t he!
by R P AR R N BB RERLD propa

bis(hy dneexAstidt eugho 2l nhe sikeh for ha-bidentedr pavipbieofylinseddteantane and 1,1-
bisii-agatirnhlightdsdsHpingted;Hpan crmplstionafRhata, excitation, the o xy

._agent can sustain residual light for about several minuted to several tens
UPBFREUTEaRATE didtiftvshedm eoRHuAy R GoRescaH g IYetiAgy | sulfides
suchganstadihiliedikedipcexperiends dirapicheecay il lightsndssianrfiiers, 4'-

., light irradiation,25is.terminated: [0023 As the light staring agent (C),.
i Ao Ao dreya re i AR i fekige ana
dihgivigdicedsutfidedirectypeclight $tatididedenissptteasl 208101 and thé'idke;droxy-
8,8’%@@9@% c%?@e 9?&8%%@? 'E%%ﬁﬂ@q,% Wé‘cb‘&% W«ﬂﬁ@é’ﬁ MJ bisghenol A. They

comprises at 30least one metal element sélected from calcium, strontium

mayhg Barrindindidbbee aenit setediet ferh BedpRe; (Enafdition to these

exaG@pldn) pRFasLA Y MILHTH HRBA MY RN, SRR YER oG RINH AW dBIIYFky diphe nyl and

sprosium, fermium,_erbium, thulium, ytterbium,
theqﬁ{eg may Qg m%xe& and uselé. y

[0015]
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ruthenium, manganese, tin and bismuth may be cited as an activation

agent for the compound, and the compound and the like is present in no

more than 10 mole %. 35Alurninate type compounds are preferred from

the stapdpeint of hydrolysis properties and residual light properties.

Strontium alum?nateet%ﬁy%% ouh slstcz%nﬁl acinhdg%s%Sﬁ%u?gi e Hd@penel
compaHRRt Anthatrissieiniluedysprosiamels the it stionmabeotaneeenmixed and
ussdorequedesredol0P2# 1 biEhe:ight string .96t { L EoMISes- J?f?x'i‘é%ﬂl%'iz, 4,6-tri-(4-

ith an av e particle diameter of 1 to 20 um or preferably of 2 to
by B L RS thef 10 18 G T B e R A el 5.5
(4-hndraxerdifficult berohiain, meakdrg-thiseriiphearinamble Slarys-[4 4-(4, 4
dilRarticles 1&?’3 rmmake realizing a.combination effect with a light
hg?fu%ﬁ? xliaqé%ﬁ{ %B d%%f%u t}]rﬁé%)r?él thalrs}(lgp %ﬁfn%%r%%féﬁ% addition, the
parti 818 diameter distribution is not particularly restricted, but about 0.1

to 1qQal mé@@ﬁ%@%&@ﬁio@e%&%éﬁ&%? tefe H&?CQJMQQE@“%&T}% ordinarily
10 !§&§t€ t\@ of more |I3ht storln% aaent(s with different average particle ‘

diameters; PR iR disBiliscreiare 4 ped A28 w8 is more
pr%wn@iné%mn@geﬂt&w@m&pawgfz&q%ibégéan 4hﬁ(§>i§cgm§me{fgm 8fhsting
aedlgVv tw ricle size distributions m e used individually or in

g{:]gr’ngb%g%@%? J%@([%(‘)%%% é% zear‘ﬁsoeén So??ﬁg%jght storing agent (C)

add&Kd.03 to 1 part by weight per 100 parts by weight of the

polyraepia 83 Al ol IPiginyanion\When, the B{OQHHBQ%C’ Sgt'g 883 ularly

than %03 part by weight, a combination effect with the light diffusing agent
resiBle GRMOMEB ULMETS, THERIMY 101 Brstrimrv B @sSanarihewhemical
contipesarnouint20acitad eXtoee:1, pastday waighdsthe b el abiity irm of
in thrils i n unfavor ble, The use of 0.05 to 0.5 part by wejght
paﬁgggr@%%gfgerﬁe ?(fgnﬁ the %ﬁé&gﬁtﬁ%ﬁ% SSRGS SEREEES WSS Lgh“t

diffusige a8 dnadels beetthspelaceright enmissio (A worinance): tof ke present
inv@ﬁﬂ'@'VQQd[pﬁ@ﬁ%e-mgdsﬂgqgged Wﬁ@ﬁ%% @g%%ds@cmg &Q‘éﬁ%‘ In3Smixi gin an

ts‘rlgs%wn in the general 25 formula (1), contains a branched main chain an
ex ‘aromatic groups or aromatic groups and hydrocarbon groups

(exdeiisy aromatic groups) as organic functional groups. General formula
1 271 [Chemical,Formyla XRI II. X- Si-0Si-0 Il XIV301]R2]10 1
(SI?O[%.Q specggc éxamples o@i‘:‘i}e ﬁ(g%lt défuging%gent, inorsgan;c diffusion agents such

as calcium carbonate, silica, silicones, zinc sulfide, zinc oxide, titanium oxide, titanium

| phosphate, magnesium titanate, magnesium titanate [sicl, mica, glass filler, barium

sulfate, clay, tale; rubber-like silicone elastomers; polymethyl silses oxanes and the like
and organic diffusion agents such as acrylic, styrenic, polyester type, polyolefin type,
urethane type, nylon type, styrene methacrylate type, fluorine type, norbornene type and
the like agents may be cited.

[0019]

The light diffusing agent (B) comprises particles with an average particle
diameter of 1 to 10 um. When the particle diameter is less than 1 pm, the agent simply
transmits light and a light diffusing effect is sometimes difficult to obtain making this
option unfavorable. Similarly, when the particle diameter exceeds 10 um, a sufficient
light diffusing effect is not obtained and visual recognition is sometimes poor making
this option unfavorable. In addition, the particle size distribution is not particularly

restricted, but may be about 0.1 to 100 pum or preferably 0.1 to 25 pm. At least two light
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9J X1Si-X1Ix nSi-01oi HereRI, R2 and R.2 represent organic
functional groups bonded to the main chain, and X represents terminal
groups. [0028] That is, the presence of T units IRSI01.5 (in the formula, R

diFlie e St AHORIARE LGNk TR OOl Quis(SIf2 Q)@ utions and
; branchglg units is a characteristic. The presence of at least 20 mole % of |
TPGIBENURIES 17 HRERHBIE I8 prefBHSdY Wi R85 StRiZR 315 Bl pghat 1s not
uniforesent] e healresistan pa nidhe gitichneibampos nth ((Heanck dsflHmdually. or in
comfi8lyding effect decline. In addition, the viscosity of the silicone compound
(C) itself is too low, and the kneading properties with the polycarbonate
resit?Q§land the molding properties are sometimes adversely affected.
Th?ﬁ@%&%@&%&w@@%@@ g%@!@cﬁ’ff%mg}gg&% eghan 93 de((g‘)%%tifﬂgﬂgf@ight per
preferred. n addition, the silicone compound, referably
100HSHER AEIBALE SO RS BB AT B AUSS THHEFGAAE 1UNEAG e amount

addgdoupesbohded tb ghetsriairvehgin, and:Hicinahagsidtitthaing efcdiebecomes difficult
t {gg}qqugg{g %Qrf nctional groups other,than the terminal groups. When

?“the concentrgation ?S%%TOW?ﬁ?g)Fgl%é?%#@)ﬁ%r%é tcr}é?aﬁf(%gl]‘éqéﬁg%?l tance 15 adversely
affeginf atiras hsamdidsderets theadiiibultyeith vemdrs afoeieniclglougdfusing

perRRIeRse ANONILR M selue s dUring CRMPURHON L ALJEAIIA0 MRS RRUS 2 to 5

no more,%;an 95 mole % is more preferred. [0030] Aromatic groups
Parky b BEFHELLMOAS BREIeHERshic functional groups. As the aromatic groups,
phelgi2 Hiphenyl, naphthalene or their derivatives are preferred, but

20p %5‘%{ Ii)%ltlpesi' as‘{zerfry Oerﬁ#]{g feergig(sjicgrqn}oa gra}:felafusx%%ngggé?.tﬁha, that achieved
. Hydrocarbon groups other than aroma ig gPouﬁé may be op |onaﬂy
usingasemvas e driahiciibivsionakgroups wbierdha Yermmiral growpsd Ay using a

comtbi@ Nyshagar Dem ORoNRs KNS hamRLMACHOMRS AKYEGEOWESin a polycarbonate

particularly methyl groups, are preferred. The terminal groups are
remgr‘écfg}ﬁ%ﬁ OREDFUTHRIERE G two to four selected from 25methyl, pheny,
hydiedgtland alkoxy groups. The silicone compound (C) can be uniformly

dispers %irgat olycarbonate resin .(A),when these terminal groups ar ﬁ
o R o T R R T SRR B o

lighg dauieiemdifieditsc luea o fove red diility swheasthét potydatbaatene sire like, for
an &fteanedhe,sHicong fempornd (&) arm, kiaadadAs:aiesilld 2BB¥aompletion of

better flame retarding effect can be 30imparted and molding properties
Phofq S fHBFoVAS PRETHENN PR IR ISPAHRLIISRY IerirRHStYREH thEnutes to
sevenelhyhgrdipushiotiHasiRxiremislyeld Wdeaaiivityo i saleetetidi@cent brightening

agegl.%%pa?r{éi%]eiﬁl?ex g}?allp g')ypgzgx%gc%ng rtgl;%élﬁg%yr ?gafldg r‘é%engs];lij(gtrbggtlengq{&/te g"radiation
1s terminated.

[0023]

As the light storing agent (C), sulfide type light storing agents such as CaS:Bi,
CaSrS:Bi, ZnCdS:Cu and the like; sulfide zinc type light storing agents such as ZnS:Cu
and the like; aluminate type compounds represented by MA.IvO: wherein M comprises at
least one metal element selected from calcium, strontium and barium, at least one
element selected from europium, lanthanum, cerium, praseodymium, neodymium,
samarium, gadolinium, terbium, dysprosium, fermium, erbium, thulium, ytterbium,
ruthenium, manganese, tin and bismuth may be cited as an activation agent for the
compound, and the compound and the like is present in no more than 10 mole %.

Aluminate type compounds are preferred from the standpoint of hydrolysis properties
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[0031] The average molecular weight (weight average) of the
silicone compound (C) is 35preferably at least 5,000 but no more than
500,000 and more preferably at least 10,000 but no more than 270,000.
and YXB%Q&P%&,V% %raglse%lt!xagnv&eul htftsuilessttg]@n é'ocg)rg E)huenge% taining
resistance o% e silicone compounéltseﬁﬁecllﬁ%s (fowgrlng the flame
stropganity teffeet tH pitTerriore dtherare it visE O3iy 18 sior G\ Hitdachiliasigphesent are
evenSH68H8 &APRAUNd to sometimes leach out on the surface of the molded
polycar%onate resin (A) material, 5adversely affecting the molding
0[88?t s. In addition, when the average molecular weight exceeds
500000 ¢thes ekl yisgosity lises ariskspmeiitheswddvenrselyeaffectsthile diameter
Ispersion unifermity i ycarbgnate, resin causing the flame
o B e o peHE el RO e faMemeny o
mangfptHecesaigoande raddee Ot PiBHartmbitnsitite préferabijavorable.

| SimiPa0k 16 Q8 et Ry avaight Qﬁ%m%ﬁﬁg&mwg%%&%%émte@%w%m a light

er 100 parts by weight of the polycarbonate resin (A) of this inventit%n.

T RE AfRR ORI St R SR PO R BN FETFRe

e particle -

diantetardingeiffess isiinadearaie: alkingstristoption unfavotable. Simjlarlis used and

; n the added amount exceeds 1.0 par ight, 15sufficient )
oA ot B RS Eh VR o g M ROl sring agents
withuhifisorabhyef0@8 3t T polyoafnolaptotiel éE) aseden dhitrihventisre igldypes may

be uQ&MH%B%’EM?&EU rﬁgeﬂ%ml%”{‘QQQQEE%QZQ%%Q}%'&&BBQQ& is not uniform and
c-caprolactone in the presence of a catalyst, and a homggolﬁ-mer of

haveyagepainarerariddaltar dssripndipptymist bs teadiin ¥y in combination.
corfomestially, and Tone polymer manufactured by Dow Chemical, CAPA

manufactured by, Solyvay and the like may,be,used. A yiscosity average.

mo eceuilanr“\)/\‘fé‘ltgﬁé tg}etx‘g{btoﬁyt/%%fi‘?oﬁ@fbtrﬁg )(I3 %‘f%bg,(?o k’igols{)gadég JoNqesqtt per
100 bartt40000ie80 006 sobventmoncepraferf(éd of0d34 | RERiitverWhes, the amount
add&p&(q@g Q{%{W@B(@&@Q Wé“i >3 %%ffggtﬁg%%%@!ﬁ@pﬂ%smg'&%smg agent

by having 1,4-butane diol and the like co-present when rcaprolactone is

(B) ig shffeald o 3 hisycoprliing pdipraRHisatsHarwalled PURdapiolabemele amount
addbtained Dy suRSHFULRG KDOIRE Widd {aHMRAWIItBya18H &Y, eSieh AEQURS B

the like. [QQ35] 30The amount of pqlycaprqglactone (E) added js O. 1.2
SR WO Dby D o oy TS 0 gt i o of the
lighwdihtioiktheepol{CanbonetcresigdAnabiisimentibat teentire dglogugmission
(lu.nﬁggﬁgebstgaﬁé e O4 RREAY weight, the luminance improving effect is

not observed. Similarly, when the amount added exceeds 1.2 parts by

weight, slifreie serrrrng SApiRsd andiiain setinaantshaw ok ShtsRag al

formAARaRINg: HiS QPiiopiavoRbie HAOBRhd aldbaliRueuelLkBOYEbr aromatic
additivfig,ﬁgolymgs and the like Né?%/ be added as needed when,
t

BT O RS AR K CE AT ARSHERLHG BrOPaR s rPab ATaMdRaT R fonstiiast exoups.
Genfrom fihredight(@liffusing polycarbonate resin composition of this invention

wit llent flame Sretardance. For example, a hindered amine type

photo resistance stabilizing agent, a benzotriazole type, benzophenone
mh@y@@gﬁ%ﬁm@ﬁé or malonate type ultraviolet ray absorption agent or a

coppbination, thereof may bejadded ig(order to inhibit discoloration in

maqtded produgts t t@re expoged to light for an extended period of
pCiat il i g hen +etardance is needed various well
kndwn flame, re d(igg
n

X R

1 m> i I

Here R!, R? and R?® represent organic functional groups bonded to the main chain, and X

represents terminal groups. .
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agents such as, for example, bromine type flame retarding agents such as
tetrabromobisphenol A oligomers and the like; monophosphate esters
such as triphenyl phosphate, tricresyl phosphate and the like; oligomer
type condensation phosphate esters such as bisphenol A diphosphate,
res@ﬁ@ﬁ?hiphosphate, teraxylenyl resorcin 15diphosphate and the like;

ph?ﬂ&&lﬁigh%%ﬂ@%‘@cée@@rﬁ?m&q%%%gﬁ @ﬁ:ﬁf@m&n}%_representg an organic
olyphos e, red phosphorus and the like; and various silicone type .
o A g SIS FASPS U B T O0e S Ao A e The
presven fiirthérasmetahsdisobromatie sulfienic dcidvandenmetaledatis ©f When less
thaxp%HIHpJBaJ/é(?sn ré%’é@'&@%@a@%@%&%&%‘%‘f It%% l%c%{%a&%%%@n@?@land its flame
salts such as the potassium salt of 4-methyl-N-(4- 20inethylphenyl) ' .
retagdimmylisensenineufarsfitienpoiasirgns Eiptahy SHiaoecamafeRaid) itself is
too RAASSE ML EPhenisHFess: 33 sdistifeRate] sodiin PRrastakeNtand the molding
sulgonate, the potassium saltlofp rflu%oﬁutane sulfon%.[e and th§ Iike1 % and
PO RS 5 RAGERS SO HESs Hidecretar difiy PIGERRS S SR SLpfidRis fypale 7 and no
morfiarinen §tandihg ‘age ntsreapredeatyl be used since they not only improve the
ﬂanpgorggrdance but also improve the fluidity. 25[0038] In addition to
the well known additives described above, phenol type or phosphorus
typérrelfharatabhisiigoagents pe BrdilEhergievp e gapphasor gaq&t 20 mole % of.
aroMYQQMQWMQ'&Eﬂm%WIHBﬁﬂ%oupS bonded to the main chain and branched
., 4,4'-thiobis- 6-t-buty1-3-methylphfenol),, 2,2- methylene ,
Sldeb?&-%ﬁ%ﬁﬁ&-%-@%%&ﬁgﬂB@ or unctional groups other than the terminal groups.
Whenottadecydn 8485 de bblaty dhydigxypifeciyh) Soproplomatdfect sometimes

11S-(2,4-di-t-butylphenyll sphite, 4,4'.biphenylene diphosphinic agi !
' 1
e e e B R e R A bhemetves
duringgrrd usithets beadi@matadrd Heesmaxe ghefih molfobstergore preferred.
mongarig acid wax, polyethylene wax, pentaerythritol tetrastearate and the
like], coloring agents [for example, titanium oxide, carbon black or a dye],
fillef s PRARMSTRT CHRSOARY, R R CSiRa 3 B A28 HHErH R ROS abRETRRS grasdhe
aroftakésgsarbgptibeys, kit anjtanvahthidanbiskekeantt rike tiked, dhsigdityferred, but
improving agents, developin ents ddized soy bean oil, fluid
pheég&r)a%i%ugﬁ({]gt%gll?lig]péﬁko%ﬁrgth%%%grg[,aefgﬁesrg%}er%%%lastic resins and
varibus 1ansake resienice heipEbemgrageits ¢rabberrenfetcingreslhispresent as the
org ARfaiNed wsing graft PabHYL izt en,6fia AANRPMNdAsUh a8, Methasiiat®ups other

esters, stlyrene, ac;;ilkonitrile and the 5like on a rubber such as

tha g A AR BOIAE Y ATR WitePEr BN RETE BIIRVIL REON PR ATBBSEESEethe
like Tirayt badisteideas eannp iesfenayl pemdded msxneadefl todhe fightselected from
iffusi lycarbonate resin composition.Qf this invention with llen
me R S A R e MR PERIRR b
unifesmiotddsac et tnithisrolisatibon FHerresianipley bptichabateooriredbgaoups are
selRRCHRANALELFA LAY @ IGBLHIEUsING Aagent(B ) AN SIYINERE&N:s with

..(C), a silicone compound (D) and, when desired, polycaprolactone (E) as

diffiGaltns PisER I WAARRIES el BenrhRed P GBI ar b v A dhsadibgone
conBiAEE (10) afbiidad < rizRon Rlendesna tdhspeed mbxeraneddhey lfct can be
.__and tge rai'xtug%gla be 15.subse%%ently melted%%nd kneaded using ant_ larl
R RP B8P AREAT SHTRTE TPISHT el it SHeERsah g ar ticularly
preﬁdreeldath&@iynimam&hymﬁm,Mhiduaale&@mpmﬁgmmagcbi@ﬁy, islselected, the
disﬁ&%%ﬁt?é%mgéﬁ{&?f %Q&’?&'&g%&r Added az.awhole t&d%{k%%%%‘% N9

multiple numbers of Supply devices andrmay e melted and mixed.

Furtmﬁbre, a master batch may be prepared by melting and blending

(B) any/ k£ andik sk aRdrEdangien d0vario s afddiivesANG Misound () is
like nlhlgth concentrations and forming t;]:)ellets. The polycarbgnate resin
preélﬁ\ﬁh th

[
B ifasted BAChYNAY B Subke ABREY bRARIECRE Rasiggbly at least 10,000
proportions. Conditions such as the locations at which components are
added to the extruder, the extruder temperature, screw rotation rate,
supply rates and the like may be optionaéfly selected according to the
circumstances, and the mixture may be formed 25into pellets.
Furthermore, the master batch and a polycarbonate resin (A) may be

added in desired proportions and subsequently added directly to an
iniactinn Moldina deviece or 2 cheaet aviriidina device to ecreate 2 molded
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35[0041] Now, various components used are as follows. Polvcarbonate

resin Sumitomo Dow K.K., Calibre 200-3 (viscosity average molecular

weight: 28,000, henceforth abbreviated to "PC"). 5Light diffusing agent

Nikko Rika KK., MSP-S020 (average particle diameter 2 pm, polymethyl
busitsesguionane2diffoshgwihent Heencetashabbreldateditht Ldek¥ than 5,000, the

0 Carp., EXL-5136 ver rtic!

e Ao Rerte SR ML B L aoibrp hegaring
effNsmBto thekushe Keegakelt m@o@ésedwlmmég?@wuét@ dilfeBtcfampnnd to

so@emﬁg UM aAmipate P igttesiodng asrRE henesforhabhesidatedraterial,
"PP 1") [0042] Silicone_ compound 15The silicone co pour}tld |svg)roduce

ARG 16 2 E ORIy T RCHREEF Bro ot ASmBHCHAlE 1A SRS e
Wa@m@m@éﬁﬂowﬁ)dmmmmSW%ﬂgdmmehMmglmmaﬁects the

tetrachlorosilane or. their partially %%9 G 85 AFe HISSOIMEE: I offect
dis i} organlcﬁlsolveﬁt z]tegls{ a:gde to a ow t&y?jr(% ?!?%o occur, partially i
andomdbiised sitephesdorApdind is formed, and triorganochlorosilane is

furthesagged to 20complete the polymerization The solvent is
subsequently separated using distill l% The structura
propgtktfeé’B?‘a“élﬁESﬂl@%erﬁBBtﬂ?d‘% m% &4 elthe fn§ aﬁ ¥ weighe,
préesabbed @bayve. &q&ﬁsﬁpﬂm@nﬂﬁd@mmtweﬂbmbﬂb@rﬁélwéh@tmn"t by weight per
ructur

40/6 olar | henyl | e amoun
T i

adﬁe@gﬁtla%ethge wmbwveﬁ;ab(ﬁﬁel@mfetaﬂlﬁﬁéﬁ Grodpataemig making
thI SBERhLIR Al a4AL 10 assiliaans, CRREAINIG aﬁmtﬁxaadwasdeeesem ipakt by weight,

units for the remainder of the en a hen rou ttache
SuASiERit HRORBARAAAORE B & q‘éﬁ‘é%yhlél rreﬁ \t/%\%tenp aﬁalt‘félnaYOrable

30phEmg3jroups were present, two of them were attached With the
exce the term nal Ot;ga[t“ tﬁ%ﬂsg &Q%&Hﬁ?ﬁ t red usmg
phene‘?qgr}())O Bga\%er%%ﬁ%gtﬁhg tpgsérgups %Ul&gnlflcan g%{r}es for the o

a pieiyPReave sREmeR st Rligheweractpediy e méweﬂ%%?ééﬁété& a
hJQlo 61@@5@? Jpéaég RGeNs) 3240043} P %E@ﬁ%@ﬁ@ readﬂ§@|‘)‘/§xYaKB

APAB8Q0 (wscosﬂy average mole ular w

coRpBREGIaNE 19IPT ibeaay em ?fé‘g.ﬁ 8‘&@ uﬁ&%ﬁ%manuf&cmed
b;ale]vh;aaltghﬂséoﬂmgna@ehé @ssdlc@nemmpomm@g“ﬁdmdmdprotammef the

pdfr AR HELE A BIRNRARY bRTAIH R PIRRATHORS SNAMNIDI BBIPR E9n more
e mix ure WAS S sequently ted an 'kneaded using a diaxial
preterrdeér [Kobe Seikosho K.K., KTX-37 (axle diameter = 37 ming), L/D =
30)] gb389C to 290C to obtain various pellets. The pellets obtained were

subjected to the .
J Furthermore, the polycaprolactone (E) also includes modified polycaprolactones

obtained by having 1,4-butane diol and the like co-present when e-caprolactone is

" subjected to a ring opening polymerization, modified polycaprolactones obtained by

substituting molecular termini with ether or ester groups and the like.

(0035]

The amount of polycaprolactone (E) added is 0.1 to 1.2 parts by weight or
preferably 0.2 to 0.9 part by weight per 100 parts by weight of the polycarbonate resin
(A) of this invention. When the amount added is less than 0.1 part by weight, the
luminance improving effect is not observed. Similarly, when the amount added exceeds
1.2 parts by weight, sufficient thermal stability and flame retardance are not obtained

making this option unfavorable.
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10various evaluations described below. [0045] The methods used to
evaluate various properties in this invention are explained. (Luminance
evaluation) Two cold anode tubes were placed behind flat test sheets (90

mm x50 nun x2 mm 15thick) prepared using an injection molding device
(manifastired by Nippon Seikosho K.K., JIOOE2P) at a cylinder set
temperaie. Qf APREAN0.a dnedal fB%@P@QE@Wﬁ% %@%%@m&d as needed

luminance of the “gi“r?éemlttmg surface between the Iamps was measured &
tEh BRI AR ALY TR RIR JBRA CHppractice from
t}kurnW@ﬁ@g@&y@wr&xe‘aggmrbmepdgeﬁmmemmﬁum toithexcellent flame

lamps was easure 20measurin dlstan f35 cm and a vi
T RE1e B2 KIS thd RTRCA LA Falord B MO B ek Feon
bena threationgetie iunihesityeperaritiartacitve sarfaveerseiarculirgolet ray
6, JUBGIon. | pg%sgﬂbfaa%ﬁw%ﬁmmgwm@%%Jmttermmag discoloration

surface [unlts (cd/m2)]. In addition, as the evaluation standard, those
im Akl & HghrTeds sathes A emas Brlighe &t ansH iRl saedad [bye:
and tHosg7aving less 25than 4,350 cd/m2 failed (X). In addition, the

meas tmet od ig roughl ramed in,Fi ure. 1 her e retardin
stab|I|T§7 éaghf&f‘oﬁ‘j §r§53u“slep% ?etrs o% Ainet ‘\3/\Cliéarctfa;J Het 'F[or Eii eastgfﬁ]aa[Ll tarding
agemrsatcb&(hcfcamiéﬂramﬂesbﬁﬁsheettsp(egﬂxmFandmlmqnéﬂré%pared
é‘é‘&@c&ﬁd@i ;gfxé’x@oi“& l&@ﬂ@f@%é@ﬁ@mtﬂ{&%@){ﬂm@ 2603k as triphenyl

at a cylinder set temperature of 300C, a metal mold

p@wg\qm@@emw%ﬁ&éﬁ@@ likfe D aemarfiRscrsetgton phosphate
eShalIation stangaresthedipbosprels ebiatorddieiesyisaallyexapingtiresorcin

d?qgogh?ls Wltf}il&le iscoloratio Werer ted pa s%%)?% nqstgggg &Q%tm monium

SCO ore exiensively V\}%reg ra e al ng ame retardance

pelaibatiomte, rei@@@hemetard’aﬁ@ehk&sﬁ@dammdsﬁlﬁﬁﬂtﬁéthE@W‘e retarding
a&@ﬁ%%ﬁg'ﬂé’t‘ﬁ@ﬁnéﬁét m%mmvdeeﬁg@s&@%%&% RIRGEALREX 1L salts of

mm thick) were prepared using various 5pe||ets obtained and an ipjectign d
afeHdiHg treinees (ithenscrarerl B3 NiphRAT UKePRERDS OB SPYCkt ay be cite
1e¥lindenipmpesature selling fs300 @saynd gmahﬁarmmemﬂpmmm oF-60C

after IIe for at least 4 hou OOC Th

TR YT BT R M SREAT 3 S g 2l fonaie
5084 skum idiipy éory 181 Howe s3, Andi shi dteatee wﬂmdan@eamablevalwfédate the
p%‘é&%glﬁgstélé%? kﬁﬂot?o%}t%%omﬁﬂﬁm'%&%%@ Rlastigdnaleriplder Of these

use in equi parts) specified by Underwriters Laboratories. The

flyposeta m&%@mbm@a&ﬁ&mﬁ%@&ﬁf@%@&ﬁf@?ﬁ C@htdetidre used
Adestiiecs 06 Al fesignateehsizr heldia al¥actaal pasiionpand tite flandéery.
retardgggs gas evaluated based on the duration of time residual flame

was o d and on the drip properties. The test piece was rated into the
followihy ddbbsitey ovitse A ¢tistpisteaddsiratedesnsbitdisieoifdt it nattipther

| &%S&%R& ?%%Vi{h@%%%]s@%ﬁk%ﬁlg Yel¥s 62 Residypliiame time fer, 2-(-

each
methylcyclohexyl) 4,6-dimethylphenol, 4,4"-thiobis-(6-t-butyl-3- methylpheno)), 2,2-

methylene bis-(4-ethyl-6-t-methylphenol), n-octadecyl-3-(3,5-di-t-butyl-4- hydroxyphenyD)
propionate, tris-(2,4-di-t-butylphenyl) phosphite, 4,4"-biphenylene diphosphinic acid
tetrakis-(2,4-di-t-butylphenyl) and the likel, lubricants [paraffin wax, n-butyl stearate,
synthetic beeswax, natural beeswax, glycerin monoesters, montanic acid wax,
polyethylene wax, pentaerythritol tetrastearate and the like], coloring agents [for
example, titanium oxide, carbon black or a dye], fillers [calcium carbonate, clay, silica,

glass fibers, glass spheres, glass flakes, carbon fibers, talc, mica, various whiskers and

10
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10 sec or less 30 sec or less 30 sec or less Total residual flame time for
five sam a les 50 sec or less 250 sec or less 250 sec or less Cotton
ignition caused bythe drips None None Observed [00491 20The residual

ofemefime;shown in Table 1 referied {9 the duration of Ume JLLNIWRICH A auia
test piéce continued to tanfe and bum aiter an |gn|t|o%_sourc;e was _ _
preatbrahdObrdikidmitdnfesthsetbyetinshanipbsvarpolecide depinovhpeherrious impact

r@%@w%ﬁ)mﬁfagﬁ@@w@%@@ﬂmﬁm% ibs lRwet gdae ofiadest it

piece was ignited by the droppings (drips) from the test piece. Inthe . |
PRUARGAHON SBaicaf AP o3BT BRHLAHREG 107 AF LA pracE YRER S IRt fiile and the
litheoaaiagbities dnchadd e dlybasamiatie ¢ oigauitdble @Nfeys hehglalagiiopylene type

ré)%gg‘zlst )Sa;fég}i%%%%g]ig %! %t%%% %%gé%s]?{gse}brlneag eE %‘é‘&éﬁ'gg‘ negd?é%l %o the light
diffusing polycarbonate resin composition of this invention with excellent flame
retardance.

(0039]

The execution mode and order are not restricted at all in this invention. For
example, optional amounts of a polycarbonate resin (A), a light diffusing agent (B), a
light storing agent (C), a silicone compound (D) and, when desired, polycaprolactone (E)
as well as various additives may be metered in optional amounts and added at once to a
tumbler, a ribbon blender, a high speed mixer and the like, and the mixture may be
subsequently melted and kneaded using an ordinary monoaxial or diaxial extruder to
form pellets in one method. Alternatively, in another method, individual components
may be separately metered in portions or added as a whole to an extruder using multiple
numbers of supply devices and may be melted and mixed. Furthermore, a master batch
may be prepared by melting and blending (B) and/or (C) and/or (D) and/or (E) and/or
various additives and the like in high concentrations and forming pellets. The
polycarbonate resin (A) in the master batch may be subsequently blended in desired
proportions. Conditions such as the locations at which components are added to the
extruder, the extruder temperature, screw rotation rate, supply rates and the like may
be optionally selected according to the circumstances, and the mixture may be formed
into pellets.

Furthermore, the master batch and a polycarbonate resin (A) may be added in
desired proportions and subsequently added directly to an injection molding device or a

sheet extruding device to create a molded product.

Examples

[0040]

This invention is further explained using examples below, but this invention is
not limited to these examples. Now the terms "%" and "parts" in the examples refer to
weight standards unless specifically stated otherwise.

[0041]

11



10

15

20

25

30

35

0.50.50.5 LD-2 (parts) -- 0.3 4.0 PP-1 (parts) 0.2 0.20.20.20.2 Si
flame retarding agent (parts) 0.3 0.005 0.5 0.3 10.3 Evaluation results
Luminance between lamps (cd/m2) Judgment 4620 0 4650 0 4590

Now, various components used are as follows.

Polycarbonate resin

Sumitomo Dow K.K., Calibre 200-3 (viscosity average molecular weight: 28,000,
henceforth abbreviated to "PC").
Light diffusing agent

Nikko Rika K.K., MSP-S020 (average particle diameter 2 um, polymethyl

silsesquioxane diffusing agent, henceforth abbreviated to "LD-1").

Rohm and Haas Corp., EXL-5136 (average particle diameter 5 pum, acrylic
diffusion agent, henceforth abbreviated to "LD-2")
Light storing agent

Nemoto Tokushu Kagaku K.K., G-300FF (average particle diameter 5 pm

(strontium aluminate type light storing agent, henceforth abbreviated to “PP-1”)
[0042]

Silicone compound

The silicone compound is produced according to a commonly practiced production
method. That is, suitable amounts of diorganodichlorosilane, mono-
organotrichlorosilane and tetrachlorosilane or their partially hydrolyzed condensates are
dissolved in an organic solvent. Water is added to allow hydrolysis to occur, partially ‘
condensed silicone compound is formed, and triorganochlorosilane is further added to
complete the polymerization. The solvent is subsequently separated using distillation
and the like. The structural properties of a silicone compound synthesized using the
method described above are as follows:

D/T/Q unit ratio in the main chain structure: 40/60/0 (molar ratio)

phenyl group ratio (*) in the total organic functional groups: 60 mole %

terminal groups: methyl groups only

weight average molecular weight (**): 15,000
* A phenyl group was first present in a T unit in a silicone containing T units and
was present in D units for the remainder of the time. When a phenyl group was
attached to a D unit, those with one group attached were preferred. When additional
phenyl groups were present, two of them were attached. With the exception of the
terminal groups, organic functional groups other than phenyl groups were all methyl

groups.
** The significant figures for the weight average molecular weight were two digits.
(Henceforth abbreviated to "Si flame retarding agent".)

[0043]

12
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0 4600 0 4450 0 Thermal stability 0 0 0 0 O Flame retardance Judgment
V-20V-20V-20V-20V-20 [Table 3] Comparative Examples 12345
PC (parts)
Polvcaprolactone
Solvay K.K., CAPA6800 (viscosity average molecular weight: 80,000, henceforth
abbreviated to "PCL").

[0044]

A polycarbonate resin, a light diffusing agent, a light storing agent, a silicone
compound and polycaprolactone (PCL) were dry blended by hand in the proportions
shown in Tables 2 to 4. The mixture was subsequently melted and kneaded using a
diaxial extruder [Kobe Seikosho K.K., KTX-37 (axle diameter = 37 mm®, L/D = 30)] at
250°C to 290°C to obtain various pellets. The pellets obtained were subjected to the
various evaluations described below.

[0045]

The methods used to evaluate various properties in this invention are explained.
(Luminance evaluation)

Two cold anode tubes were placed behind flat test sheets (90 mm x50 mm x2 mm
thick) prepared using an injection molding device (manufactured by Nippon Seikosho
K.K., JI00E2P) at a cylinder set temperature of 300°C and a metal form temperature of
80°C, and the luminance of the light emitting surface between the lamps was measured
using a luminance meter (manufactured by Topcon K.K., BM-7). The luminance on a
test piece surface in the direction perpendicular to the lamps was measured at a
measuring distance of 35 cm and a visual field angle of 1°. Now, the luminance refers to
the ratio of the luminosity in one direction to the luminosity per unit area in a surface
perpendicular to the direction. In general, it represents the brightness of a light
emitting surface [units: (cd/m?)]. In addition, as the evaluation standard, those having a
brightness between the lamps of at least 4,350 cd/m? passed (O) and those having less
than 4,350 cd/m? failed (X). In addition, the measurement method is roughly diagramed
in Figure 1.

[0046]

(Thermal stability evaluation)

Various pellets obtained were dried for at least 4 hours at 100°C, and flat test
sheets (90x50x2 mm thick) were prepared using an injection molding dévice
(manufactured by Nippon Seikosho K.K., JI00E2P) at a cylinder set temperature of
300°C, a metal mold temperature of 80°C and a residence time of 15 minutes. For the
evaluation standards, the test sheets obtained were visually examined and those with
little discoloration were rated passing (O) and those that discolored extensively were
rated failing (X).

13
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100 100 1001 100 100 LD-1 (parts) 0.05 0.5 0.5 0.5 LD-2 (parts) 8.0
PP-|_Sparts) 0.2 0.2 1.5 0.2 0.2 Si flame retarding agent (parts) 0.3
Evaluation 0.3 results 0.3 0 3

[0047] |
(Flame retardance evaldation)

The flame retardance was evaluated using the UL94V vertical combustion test
method described below. Test pieces (125x13x3 mm thick) were prepared using various
pellets obtained and an injection molding device (manufactured by Nippon Seiko K.K.,
J100E2P) at a cylinder temperature setting of 300°C and a metal form temperaﬁure of
80°C after drying the pellets for at least 4 hours at 100°C. The test pieces were left
standing in a c{mstant temperature chamber maintained at 23°C and 50% humidity for
48 hours, and the flame retardance was evaluated according to the UL94 test
(combustibility test for a plastic material for use in equipment parts) specified by
Underwriters Laboratories. The UL94V test involved holding a burner flame for 10
seconds in contact with a test piece of a designated size held in a vertical position, and
the flame retardance was evaluated based on the duration of time residual flame was
observed and on the drip properties. The test piece was rated into the following
categories. A test piece was rated unsuitable if it did not fit the categories below.

[0048]

[Table 1]

V-0 V-1 V-2

Residual flame 10 sec or less 30 sec or less 30 sec or less
time for each
sample

Total residual 50 sec or less 250 sec or less 250 sec or less
flame time for five
samples

Cotton ignition None None Observed
caused by the drips

[0049]

The residual flame time shown in Table 1 referred to the duration of time during
which a test piece continued to flame and burn after an ignition source was removed.
Cotton ignition caused by the drips was decided by whether a cotton piece positioned
about 300 mm under the lower edge of a test piece was ignited by the droppings (drips)
from the test piece. In the evaluation standard, V-2 or better passed (O) and a piece that
did not fit the categories in Table 1 was marked unsuitable (NR).

The evaluation results are shown in Tables 2-4.

[0050]

[Table 2]

Examples

14



Luminance between lamps (cd/m2) Judgment 4230 X 4320 X 4360 0
4670 0 4340 X Thermal stability 0 0 X 0 O Flame retardance Judgment
[0052] 5[Table 4]

V-20V-20V-20nrV-20

1 2 3 4 5
PC (parts) 100 100 100 100 100
LD-1 (parts) 0.5 0.5 0.5 - -
LD-2 (parts) - -- - 0.3 4.0
PP-1 (parts) 0.2 0.2 0.2 0.2 0.2
Si flame retarding agent (parts) 0.3 0.005 0.5 0.3 0.3
Evaluation results
Luminance between lamps 4620 4650 4590 4600 4450
(cd/m?) O 0 0 0 0
Judgment
Thermal stability 0O O 0 0) )
Flame retardance V-2 V-2 V-2 V-2 V-2
Judgment O 0O O 0 0
[Table 3]
Comparative Examples
1 2 3 4 5
PC (parts) 100 100 100 100 100
LD-1 (parts) - 0.05 0.5 0.5 0.5
LD-2 (parts) 8.0 -- - - -
PP-1 (parts) 0.2 0.2 1.5 0.2 0.2 .
Si flame retarding agent (parts) 0.3 0.3 0.3 0 3
Evaluation results -
Luminance between lamps 4230 4320 4360 4670 4340
(cd/m?) X X 0 0 X
Judgment
Thermal stability 0 0] X o O
Flame retardance V-2 V-2 V-2 nr V-2
Judgment 0 O ) 0
[0052]
[Table 4]
Examples Comp. Ex.
6 7 5
PC (parts) 100 100 100
PCL (parts) 0.3 0.5 3.0
LD-1 (parts) 0.5 0.5 0.5
LD-2 (parts) - - -
PP-1 (parts) 0.2 0.2 0.2
Si flame retarding agent (parts) 0.3 0.3 0.3
Evaluation results
Luminance between lamps (cd/m?) 4640 4670 4700
Judgment 0] 0 O
Thermal stability 0 0 X
Flame retardance V-2 V-2 NR
Judgment O 0O

[0053]
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Examples Comp. Ex. 7 5 PC (parts) 100 100 100 PCL (parts) 0.3 0.50.5
0.53.00.5LD-1 (parts) LD-2 (parts) .PP-1 (parts) 0.2 0.2 0.2 Si flame
retarding agent (parts) 0.3 0.3 ~

As indicated by the data in Table 2, sufficient performance was observed in
all categories when the constitution of this invention was satisfied (Examples 1-5).
In addition, as shown by Examples 6 and 7 in Table 4, an improvement in
luminance between lamps was observed when a specified amount of
polycaprolactone was also added.

[0054]

Similarly, as shown by the data in Table 3, some defects were observed in
all cases when the constitution of this invention was not satisfied.

Comparative Examples 1 and 2 were cases in which the amount of a light -
diffusion agent that was added was greater than or less than the amount specified.
The thermal stability and flame retardance passed for both cases, but the
luminance between lamps was poor. Comparative Example 3 was a case in which
the amount of a light storing agent that was added was greater than the amount
specified. The luminance and flame retardance passed, but thermal stability was
poor. Comparative Example 4 was a case in which the amount of the Si flame
retarding agent that was added was leés than the amount specified. The
luminance between lamps and thermal stability passed, but flame retardance was
poor.

Comparative Example 5 was a case in which the amount of the Si flame
retarding agent added Was greater than the amount specified. The thermal
stability and flame retardance passed, but the luminance between lamps was poor
due to haze.

Comparative Example 6 was a case in which the amount of polycaprolactone
added was greater than the amount specified. The flame retardance passed, and
’the luminance between lamps passed, but the thermal stability and flame

retardance were poor.
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30

0.3 Evaluation results Luminance between lamps (cd/rn2) Judgment 4640

0 4670 0 4700 0 Thermal stability 0 0 X Flame retardance Judgment V-2 0

V-2 0 NR [0053] As indicated by the data in Table 2, sufficient
performance was observed in all categories when the constitution of this
invention was satisfied (Examples 1-5). In addition, as shown by

Examples 6 and 7 in Table 4, an improvement in luminance between
lathpswas observed when a specified amount of 5poiycaprolactone was

also added. [00 Similarly, as.shown hy the data in Table 3, some
defects v%’ere[ ot]?s@ra\l}g fﬁtg caa](}s/t,e%r1v(i115r'1f]~|~egn][\{%ﬁieB }é%sﬁgﬁtﬁﬁ? ﬁ%%ﬁﬂ%ﬁ%\%ﬁﬁon
wesisEsans et ICommgarative Examplesitahid 2okere bases irewhich tiiel to 6
apuehofadlight JOditfusi QRrAYSNE %%?I)W@ idRd w %egégé%ém@f% QLameter of 1

less than the amount specified. The thermal stability and flame retardance

pHs<8d8r Bith tCakBarbby e e antebetrran ramps (Wayishem average

Qmmar@us@n@e%mlde Bwesa %ﬁﬁ?@ yﬁy qhﬁ@%ﬁtgrwwf%géﬁ % htstering
agent that added wa greatert an the amount specified. e
Iuﬁﬁlﬁ%%%%ag@j’ffﬁ é%&?&éﬂé&%@&f B tHEFT QEBIPRAD IS branched

peor CampasatigerfxampitodalgscasaseharuwhichdbesamounhofithalSiroups

fl retarding.agent that was added less than the amount specified.

P A e R AT BAGCHA A R cher than
rétareanteewa poury Cohpatitivec Exenplt & whsa asesmthkicththe aromatic
apaupt of the Si flame 20 retarding agent added was greater than the

amount specified. The thermal stability and flame retardance passed, but

the lumirfance B&VRRIIAMHRpRAIRESHDr dRom e clainChripsbasvemprising
Exaneple 6 pass agasadniwhich die amaupieknelycaprolactone added
was gre%t.er thaﬂqtehgo %gr rg)tnsapcg %glsggc-ggl%glsﬁ?c?nrgft %{gﬁlrrl] %eog%?%\%?ér%?r? the
amount of the light diffusing agent (B) is 0.2 to 5 parts by weight.
4. The polycarbonate resin composition of any one of claims 1 to 3,
wherein the amount of the light storing agent (C) is 0.05 to 0.5 parts by weight.
5. The polycarbonate resin composition of any one of claims 1 to 4,
wherein the light storing agent (C) is a strontium aluminate type compound.

6. The polycarbonate resin composition of any one of claims 1 to 5,
wherein the silicone compound (D) contains at least 20 mole % of units represented
by a formula RSiO15 (T units) and/or units represented by a formula SiOz0 (Q
units) per entire siloxane unit (R3-08i0205), wherein R represents an organic
functional group.

7. - The polycarbonate resin composition of any one of claims 1 to 6,
wherein the organic functional groups of the silicone compound (D) contains at
least 20 mole % of aromatic groups.

8. The polycarbonate resin composition of any one of claims 1 to 7,
wherein the aromatic groups are phenyl groups, the hydrocarbon groups other than
the aromatic groups are methyl groups, and the terminal groups are at least one
selected from the group comprising methyl groups, phenyl groups, hydroxyl groups

and alkoxy groups.
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25the luminance between lamps passed, but the thermal stability and

flame retardance were poor. Claims: 1A flame retardant and light

diffusing polycarbonate resin composition comprising 100 parts by weight

of a polycarbonate resin (A), 0.1 to 6 parts by weight of a light diffusing

agent (B) with an average particle diameter of 1 5to 10 um, 0.03 to 1 part

by weight of a light storing agent (C) with an average particle diameter of

1 to 20%p.m arihe pdltert B paits &y wedghtoeftep ikt ong eompbelatii)l to 8,
wherein the malnchaimef he.siicens SoOmRABNd(Bhis lranched 89dveight per

contains organic functional groups, wherein the organic functional groups
d90RTARPINEIIER L otha Mo Biuperia thediganic functional groups

other than 10 trerpinaligreungs shayptignRady Hickidd ydibepklon-groupse resin
other than argmatic Igro&;pf.QTh&a {J%ycarbonate resin composition of

CRATHRCE AR ABS ARSNGB o 1°2’parts by weight of a

polycaprblactdite: (B2t diffuinBhehpelydaibonaie vesihfcompasitiberpital display.
claim 107 2, wierin e Anamount.of fhe gt gilsing. pAsHL(B) 5 &cAdRrineg for
5 parts by weight. 4. The polycarbonate resin composition of any

dreuef egikdistdaswherein the amount of the light storing agent (C) is

0.05 to 0.5 parts by weight. 5. The polycarbonate resin composition

of any one of claims 1 to 4, wherein the light storing agent (C) is a

strontium aluminate type compound. 206, The polycarbonate resin

composition of any one of claims 1 to 5, wherein the silicone compound

(ID) contains at least 20 mole % of units represented by a formula

RS101.5 (T units) ancUor units represented by a formula Si02.0 Units) per
entire siloxane unit (R8-08i02.0.5), wherein R represents an organic

functional group. 257.The polycarbonate resin composition of any one of

- claims 1 to 6, wherein the organic functional groups of the silicone

compound (D) contains at least 20 mole % of aromatic groups. 8.The
polycarbonate resin composition of any one of claims 1 to 7, wherein the
aromatic groups are phenyl groups, the hydrocarbon groups other than

30the aromatic groups are methyl groups, and the terminal groups are at

least one selected from the group comprising methyl groups, phenyl

groups, hydroxyl groups and allioxy groups. 9. The polycarbonate

resin composition of any one of claims 1 to 8, wherein the amount of the
silicone compound (17)) is 0.05 to 0.5 part by weight per 100 parts by

weight of the polycarbonate resin (A). 10. A light diffusing sheet

prepared by molding the polycarbonate resin 5composition of any one of
claims 1 to 9. 11. The light diffusing sheet of claim 10 used for a

liquid crystal display. 12. The light diffusing sheet of claim 10 used for

a direct backlighting for liquid crystal displays.
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