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ELAI\/E RETARDANT AND LI GHT DI FFUSI NG POLYCARBONATE
el of the I mvention 5 (0001] it 8 i rvent | oMM

relates to a |light diffusing polycarbonate resin «sgsoe
conposition to which -flane retardance is inparted

Wi tMMEMBmBWANMM}@r 'iﬁPFUS@Nb %L?éWNATE RESIN

properties and | um nance and t hout adding ¢
or broni (HQW)QSJEWH&I&D#QH%B&F FUSR6SFHEBT THEREOF
specific construction to a light diffusing
polycarbonate resin to which a 10 light diffusing
the fnye storing agent and, when desired,
poIM@@@ﬂolactone and a |ight dlffu5|ng sheet t hereof .
More specifically, this invention presents a |ight
di f fis myenpon yelatebdmatlight éfﬂ'mlmmﬁﬁrﬂidrﬂlﬂe Wsirhcomposxtlon to
I a i de din
R Bl el MR i B BB ol P it sPE e ditfusing
prpptghnes dnd ﬂlusmragceskmbwahbmr adﬂmgc}tloha@ kt beinB By WAHInE a silicone

' i ng .units for d.cryst al
R L i LTS FE T ——————
hSl\Mdifﬁlsmg ﬁglemt \,eah%ltt]lcﬂozﬁi@/a@eﬁ aad dwli@rpﬂésiﬁegl 961|§caprolactone and a
| | es an a |

- r|n t si on ert

h%& usi'e Sheﬁ Bler?ﬂﬂ é)gode Fp?fl’#“raﬁg wveBﬁ@R@Fe@%@ golfght diffusing

polsrertoma ntels mncompdSididh vﬁQ\ E’fﬂel&@xﬂf Mﬂ@i&af&?ﬂc@ 1Sdéd1F used in parts
anspar ent nsmt Light in a broad

A S LS L L R B foceirect

baakﬂnghmtgl wietsadidl ealgh digheihg awits Wﬁihlﬁd BB{SY?QEIE?E%@ él@@é Poxes for
direc g Ing a

in _app tions ch as

hg%’glé‘é%lev‘éﬁst ﬂ’f& Jt‘ p‘a ar ey ‘#‘Jfb’}cei’ Pad RBPRqagienaFequiring hght diffusion
prog@ireivs shdasight digfibionGhe&Vih6e8 BV the S ches i n

various devices and the |like, the light source is

vi sible when the resin transmts light. 25 Therefore,
Baakgmugd bftheTavémgrsuf fici ent |ight diffusing

'pro $rthes such that it does not reveal the shape of

t he t source (a lanp) behind a nol ded resin

pr 0d"éB‘caWoﬁQ@%sm@‘i\‘@Ex%gglyar@f;{ %fatrﬂbﬁxgt glé\'?t AMI@%%& b g broad

the |ight source as nuch as bel ng soug
rangsoRf 3PP lipations in elsplairel, GMFrm%Bewota’emﬂmtienmas

usegyhdh X"Bbl?&rﬂ@rk%gsésrng?s ﬁ&qugacl% cati%Q\a gﬁéﬁ Le lchergctvﬂgthtmg and

2 di fferent i ndex refraction re a
edgg iphtingtyrpaite fordiquid crystatwglerisions, kigging demmﬂcngera switches in

vaﬁ@ﬁ‘§ BRHQSnRNAS ﬁkg %he 136t E&{{rgeoﬁ%sqg %r tthlenrgm tgzm,?mxts light.

u3|ng propertles t car ona e reS|n
Tharﬁ@qe» amatepalimying wfﬁeant lzyltdhgumgi prd»pegms slichftisi toes not

nef rac
oo P e g o et Shiy® & DD e MBI AR E prpgocuet withour
adeeraely affoctingptimdeminarnchef slileZIlettfsotxhﬁ aﬁaﬁ\hd}ﬁéseﬁosbibld R&eing sought.
disqg &ﬁd 35 phase have been proposed. (References 1°
and 9 Simlarly a light storing agent that enits

[ i gt t}ﬁeodfonaélntﬁxiae Iﬂ&‘iﬁdob@i | O e fodtw &BuseVhig FJvHﬂEl?polymer or inorganic
Lt radi 0 after an gtlcal excitation,
parf'tbclle g | EferﬁgF ex o re raction were a d as a dispersed phase to a
thermoplastic resin forming a continuous phase for the purpose of imparting light
diffusing properties to the polycarbonate resin. In addition, methods to realize desired
light diffusion properties by adjusting the refractive index difference between the
dispersed phase 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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ultraviolet rays, is used in night tinme display

applications such as evacuation markers and displ ay

lights and the like. (References 3 and 4) 5

Furthernore, a diffusion sheet with an even higher

degree of optical performance could be obtained by

ggleﬂ m?ﬂalrg)g;]?.\gﬁlﬂ Jtorﬁﬁ% %o“%ggg erré{tl,? lelght tloggtgﬁ§ deci] 9erlod of time
w el gheantadraatoe is mﬂete@MwamewtiEataMawmp Iforoaahmpte Neing

53 78 Q04 ference Japanese Pat ent
RATA SR wilih e S P PR B RB TSR R markers
arﬁehepleylhgh@ andlabahkse(ﬁﬁéxentes/&md gat i on Publ iC

4 3950 R
Tap T et CHhriPY Shedt M ot Yo IRERc Gt RBRaRprTormance

coltdl beH€b€aid@ b GsinRef ]@g’}ﬂm@@uﬁng &@eﬂ@ﬁﬁ&% l@,&lt%ﬂirmg agent in a clear
hA88| i.cation Public D f sure Kokzg . 2000- 156107,

thE GORE RS EreA O 3R 2 POIRERCBBISAE RN édiRrineee Batkpyfpplication No.

20obawe17®t ar dant plastic material possessing self
extingui.shing properties, even better flame retardance

is H8 % sought in order to satisfy the need for

saé‘f&te)tcé L ﬁb@ﬁés@Im@ént A RRhGONPEbIRTisE0s ARAKLEAS | Nangeo 184559
di ffusing sheets are used. [0005

wher e t L
rsfersace %%maweé’attwtg@mu?ﬁ PybliRiselop s rEeke Na H03-143950

RIS BEe 9FJabRResE FRMNH licHEE vasmyﬁlselfostttreqmomé'; stzt HO7-240187
bi sphenol A has previously been used to inprove

fRedprence &tlapangie & asentfnlicatioroRublic D@stowsre <E<9b@7}~lo 2000-156107
Hovvqgg(gé the addition of a |arge amount of hal ogenat ed
compound containing 25 bronine raised a concern about
t he @mamomawbnatega@nos athaghly fgetretdrdhotgelastid material
[ at .does
P A ek S e U A B ORI D SRR ARS s soueh in
orderoimsatisiyribhe nmﬁr@nsaﬂetm@mwalv@lectmmbhedr@& apHigations where

.hg%@'dl’fﬁ%u@’sﬁe@f‘s Arg\(lggal on 30 [0008] The objective of

his invention is to present a |ight diffusing
poI )I@%ﬁﬁionat e resin conposition with excell ent flame

ret qﬁf ?%Elfo%&}qﬁ\#lngyg 1S5 G Sel{tYOfa c()alft:tolmn otr rAepo dtltﬁr ﬁﬁ%g’arbonate

and usi n ropertres AWM T 988t
decivhtive pfbromitprtedrbisphe 38 Al\hﬁ‘m‘ehbuslglbéen ubeal forialphrenrsthd flame
|nve;#§ors conducted an extensive study to

reLarganJethgé’OIS’F%rgP% "§¥8%ri bed above. As a result, the

[ nvdnmﬂds di scovered that a pol ycar bonat e resin that

[ f edn ht d fu3|n heet wi.ith a

i o EeRe p PR R e Fatian Chh i TR AR conthining
bromine raised a concern about the generation of a gas containing the halogen. In
addition, the use of a flame retarding agent that does not contain chlorine, bromine and

the like is desired from an environmental perspective.

Problems to be solved by the Invention

[0008]

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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5 excellent flanme retardance coul d be obtained by

adding a light diffusing agent, a light storing agent,

a silicone compound with a specific structure and,

when desired, polycaprolactone. This invention was

conpl eted based on the discovery. [0010] That is, the

firgb gﬂbodinent of this invention presents a flane

ret 8 t and 10 light diffusing polycarbonate resin

confPhs irvieators eoftuctddndh dXiBngied §tadPyo E‘vﬂi/egfﬁe p¥bbldms described above.

onate re ar ht of. a
PR R R A N R PR N AR A IR,
weitﬂgﬂﬁtﬁtl@tht foftil;lrtgoshbt@t Mtg)Q} ﬂ@?tﬁl@gﬁbe RAbHLidAY pb!\ﬂ'brgﬁﬁrlnc@fana also having
stori ng. agen W an avera cle
excalERERTRE BRI SR ARG B aldinga bt Qﬁ{ﬁ‘)ﬁmﬁe&}gﬁﬁf a light

sto@ifng%geﬁﬂ i §IQWage G&HP&HMV{tQ)a sp\mﬁa Srlcfuh€ a AR hdhddstreQf
the sjlicone conpound branched 15 and cont ai ns

polgsapapiactongin c?brsaﬁa?ntg%%%cq%eteé&%md Yether drerew-

grognﬁopr aromati c groups and hydrocarbon groups

excludlnqgaronatlc groups) per one hundred parts by

wei §het i6f the fiyst smhodimeat ef thissinyeqtign pregents mdlagegirdtaggant and
hgﬁjt! m%nQQ)omg%n‘éQexre@ﬁfcou{pggﬂrl%lx COIIDBHQQI%I ltdo%rtstlpew%éht of a

second enbodi nent hi's ‘invention presents a
polyearhpuftatresip Ak Qel 40. €gmrt@|bf vgight gf @bgl;tt:@fﬂyematagenb@}) rwith an

0 rdeSie

av&'g §}t c'(l)en(gitagl%%}sdlf ﬁl P%)OJPQ% 00@5{ %)Slepzyrt J %/ht of aqﬁht s%onng agent
(C)I wghtandil\éfagmptagtldg dirmtB) ofili toR0m aavlé)r(a]gw lpaparts lbe weight of a

>t er aof
s B Eloufh B et el ehabe BLHuhelEpBohpd 0Fts branched
andcarneinsrorgdnid fltrmtlﬁﬂalpgrpup)s Ot t:nimxlnﬁe mmaxcwom ghiromhtic

a silikc
eflor She M RRRa oA - crOnE T epomalibrEioRolite o3 Hired parts by
wegha iOﬁa oblytdxbosateiresindAt anp o umddddjghitsliffesing bieekt ahekeof.
conti, if organi ¢ functional groups that conprise
aro t|c groups or aromatic groups and hydrocarbon
gr oUpsadditesas thﬂjsenanhélﬁbﬁimféng sDthps InvpetiorD i sEte A ffine retardant

r . arbonate resin. ( and a |
anﬁ@sﬁé@%w 2” cF?‘l?é‘PF%’ ‘"é’thcOH’éPé‘d’PmPé’G”}&d M2ty weight of a
polyberbbiateRediftA), D00 part§iBy et oflh licHE4i@flsHiReREnt (B) with an

obt ai ned b%-noldlng t he pol ycarbonate resin

aveIgRH BRIt OMagretemt tpﬂ9e+w| 0B tosl pard by |weighted ajlighystoring agent

(C)apieh iaGaive ALRS p\mﬁa@ dexiestbt 601 tdf SRR, 60134 %Qs‘a tsagdwe@ht of a
hi gh degree of tical erfornance are needed such

silicesie eopmitpynd, (D) anbBrltte 1r P%afrt? By eighs of pelsearnglagtonp gm Wherein the
magﬁ) HRhG8 of kb ;l,xhgﬂ{e A BHF[& @ is IE@ élhfiglhd(ébﬁt%%s (%rgam'c functional

cklighting units and edge 3 ting units
grqupg hat compsisglarempdy BEAUPA 05 ercemmac grghphanbbxérocdnbon groups

(exlcfumé mnpd%i‘élégé%s) p%%ﬁecméﬁgggf%tggg%%ﬂ o\{'la pf? xBrgona e resin -

Descri ption o awi ngs ur e
(Arang avpohded lighe diffusingsheet phermefi on for neasuri ng the
| um nance

Advantages of the Invention

[0012]

The light diffusion sheet obtained by molding the polycarbonate resin composition
of this invention 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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bet ween | anps. A Lum nance neter; B: Cold anode
tubes; C Lum nance measuring position; D Light
di ffusi on sheet nade of a polycarbonate resin; E
Li ght di ffusion sheet 10 Detailed Description of the
I nvention [0013] The polycarbonate resin (A used in

: s in on,is a nmer obtain sin hosgene
uehilpd sn et SSuPh IR srarn BEbnotdor Lol neates.
switchasdactarduisileviplosgene or using an ester exchange
nmet hod wherein a d.ihydroxy diaryl conpound and 15 a
carboxylic acid ester such as di phenyl carbonate and
Brieh®ebdristioardt tied bawadgs 0 react. Pol ycarbonate resins

pro&gﬁgﬂ u5|ng 2, 2- bi s(4- hydroxyphenyl ) propane
(bi may be cited as a typical exanple.

[ O0%4gure A\%hb\hﬁtl@ rhé(ﬂxba)&)éedjinaﬁhﬂ iV ARSI ntle36FihBHe luminance
above, blgé roxyaryl) al kanes such 20 as

etbqegp Aarﬁyﬂr B9PrY rhBneold pnode tubes; C: Luminance measuring

posktibh;I:4 tchE?SMQH @Hé’elt)mﬁer@'&eboly%agoo*ﬁ'a% fsin; E: Light diffusion sheet
hydr oxyphenyl ) but ane, bi's(4- hydroxypheny

oct ane, bi s(4- hydroxyphenyl) phenyl rmethane, 2,2

Deballﬁeﬁ‘bé%%ﬁﬁg&ymﬁméve%ﬁﬁt hyl phenyl) propane,
ydroxy-3- tertiary-butyl phenyl) propane,

2, 2lagnal 4- hydr oxy- 3- br onophenyl ) propane, 2, 2-bi s(4-

hyd . :
SR e S ORENE T SRR B s stind i
phbﬁgs(lhy@ﬂmdy\ahgtbl)n Ec#xhlydajxkalnml suappuad is allowed to react with

- bi - nt ane
ph%ﬁgé?gb‘ﬁ%‘r‘gé% eny?‘?‘g% fno)h{ex ane: cdi hy 3’ Oxqu%'fy)} fompound and
a catboaylic aljldthstaSSubhéHs-dJIp}kEyﬂl carponate ;alndrtyé liké hes aldoveed to react.

Polé"(barbogell h F?rlgx ro%’ugeudc sm%25‘7h%1lsaaﬁ'ﬁ§%?¥’8§ )gféf,%)%%)? Yggﬁi(%olA)
maS’lheantdé as ditygidalexgmplear yl  sul f oxi des such as 4, 4' -
dlhy QEy Bi phenyl sul f oxi de and
Pdihydroxy-3, 3' -di me thyl di phenyl sul foxi de and

30 ds iyeldibygrosty diarl] e fonnd slesdribed abovie, bis(Bydiyelya¥Y alkanes such

as BB B ther S itne - TR HheRi iFns SR on
hydoxipp kb hakark, 2’1'2“1&5(4 h’;‘lﬂym@@hél@ﬂﬂodtﬁ\ﬁh bigdarhl Hdox9phétsy] Pphenyl
i G S5 he Sk L P Ryt AR I don-s
terti@aspbatylgHenyl} popatie Ny, d@s)(!’%'yﬂhﬁ%d bra3ffdphb i) bi‘dﬁ)ﬁné‘,‘@{ 2-bis(4-

e n1xe¥§and sed, 35 [0015] Furt her nor e,
by oy dr %ﬂ%ﬁ Y BFRRSHA A8 &e?sbus Yhyrapsvé %mlalomp@ﬁeyv propane;

bisGoEROBAEH) Wcldalleinek 888 ad hriq)@s(mlyew;ﬁhmm@ﬁ,pten%@ and 1,1-

hown bel ow nay be m xed and used he phenol wth
bistg- hY@awheﬁwl%eyq}@reéﬁe@sdlhﬂrew wrﬂ@ith@rs such as 4,4"dihydroxy

mﬁeﬁylcﬂtml?xt nJe}%d A Z_&Z&hgdﬂg 3(34%@%%%%&% fkﬁg ctﬁggy diaryl sulfides

such 3 €4t¢hy@omwgnﬂ>@aﬁ®qw}§mm jaryl ;ulquldQS suchias 44
t
mh&?ﬁ%ﬁ%xy | p%enoﬁcfe cyc ohe%ﬁ g{)rloag%éetglﬁgé‘lpﬁ‘emrl Jegfoxide and

dahydyox}ygh@qyﬂ ealfone@6ud as 4,4'-dihydroxy diphenyl sulfone and 4,4'-dihydroxy-
3,3"-dimethyl diphenyl sulfone and the like may be cited in addition to bisphenol A. They

may be used individually or as a mixture of at least two types. In addition to these
examples, piperazine, dipiperidyl hydroquinone, resorcinol, 4,4"-dihydroxydiphenyl and
the like may be mixed and used.

[0015]
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The viscosity average nol ecul ar wei ght of the

pol ycarbonate resin is ordinarily 10,000 to 100, 000,
but 15,000 to 35,000 is preferred and 17,000 to 28, 000
is nore 10 preferred. Wen producing such a

pol ycar bonate resin, a nolecul ar wei ght adjustlng

age I need
PO R LR g 5 e B i
cogtResans wmh\périeas@ nhnes valpnceanch as It}arsleyshowﬁestalbw&h@dbe mixed and

and nor g s far
R P RE R e S Al € i oeliotnss T Busyi 2.6 o
h)tchexxp@enyl) heEtEiSetZM Behl}neﬂa'd?ﬂm 6- trl'(hhytﬂm&m}(bfnyl) heptane, 1,3,5-tri-

I a ol or sl
(4Drﬁfd§-+‘rx§’ltpﬁ§r;ilbﬁ%r§z8f \(;\ihle£§t ﬁgﬂ {i‘é)ﬁ{’phe lgggﬁgls(@)fl (4,4'-
dlhsdxadyﬂaplherwl)td'}felohekyybmdpanahﬁd Eleslile x@é«} bseimpnent of
t he 86§gent invention and is dispersed using a well
knodﬁ thod such as nelting and mxing in an

ext r’ﬂdae\hscogi@y bOS3@¢ mbRecEReWeligHt &Wlﬁ%r&fﬂa‘wﬁaﬁiﬂ BRfrdinarily

i hor anlc di ffusion agents suc
1G4 ot0 NP BB s 00 P 0R0 i prefierenoand 51,060 5 00des more
pereredO)WEﬁq piddudnk YR IPX b8 carbbh /B irkdTh, PRORROBL %velght adjusting
ne3|%n1t|tanate magnesiumtitanate [sic], mc
agﬁf‘ aLafglystaand the likg mayshp wsedes nepdgd. talc; r ubber I i ke
sili[porg el astoners; polynethyl silses oxanes and the
i ke 25 and grganic diffusion agents such as acrylic,
st yrigii light géffysang agent (Blusedan yld exfe:smttxyp@txonus @bhammularly
rebt¥RR€ed M&@p(ﬁy MEric %&5553 Er?rh)l?efrﬁ{ g?sttgmg %{? ?ar as tﬁg f\g}glcal

type, norbornene type an € agents
copiPp@Hion fp@Rgsrneth Hopieyen thi fdens nﬂgisag@nmrf{ﬂé)lt Uoﬂprfosesf

paPﬁElEé 9’1&%1'3"11{591@[13 (ﬁ'vs?l C?g gﬁg el tﬁe %1 tﬁx ?l.{g{. Of th]é ﬁg%t

p. Wen th ar
dlfifhsenégéfmt (8 wmcved te ehesmlycgrhangte  restolA) COmgment of the present

m@n&fo‘rlsdn'ags @Isfp@{:sted husi %WLI‘I ﬂﬁ‘iwxq e i)&d"%\}chtag n?% gﬁ a{\% mixing in an

maki ng this option unfavorabl arl
exﬁaﬁﬁtcle di aneter exceeds 10 m a suff|C|ent I'i ght
di ffiygigpg effect is not obtained and visua

recogn| ion is sonetinmes poor naking this option
unf &scratifie exdmpladdf thedight ldtfﬁuspw dgett,dnaigafic diffusion agents such

' i S not rtlcu ar 35 restrlcted but
as Qafobfoh Ritrofihe, S0 sith3hes, G UpleliePinh 5196, Gapiins ¥, titanium
phA'SpHaeashaganm gl’ﬁnaté rﬁlaéxfeuﬁjunlgtﬁgﬂéltﬁcc]j}/\ﬂni(ﬁ_ %llaﬁsf SN&Nbarium
ver rt| ticle si strjbutions )
al? p‘g‘ ' FR 95é3ﬁ3§§if°f‘§ %am%%tHOfym }B&eﬁﬁlllsgs Pfangs gnd the like
anpa;rgamd: dlfﬁlsm defits'JuH tak @Bryllid 34ty1*e$ucn eb geét@i' 9k ni)cﬁﬁqeﬁn type,
t two B&rtlcle Si ze |str| uti ons

aciiB56e Frrs SV RDAIYS sBreneoeBuintini 7oh fro0PYg, mpfshene type and
thannuagmﬂénﬁﬁamaﬂgad light diffusing agent (B) is 0.1

E(ggits by wei ght per 100 parts by weight of the -
poI % onate resin (A) of this invention. Wen the

anmoYme 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 pm, 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 pm or preferably 0.1 to 25 um. At least two light
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added is less than 0.1 parts by weight, a sufficient
['ight diffusing effect becones difficult to obtain
maki ng this option unfavorable. Simlarly, the |ight
transmttance is adversely 10 affected when the anmount
exceeds 6 parts by weight, and sufficient |ight
di r
e St o B BP0 PSRl Ry B PR, B 0 ana
tyDRsi Ay be ssmmeombefaémnee\gep@omb a pfhrnulemzbehsttmbutmn that is not
oper ne
S rar ey 2 LB S AR Lo LG e B R uany or in
copyirratiofB) | nd| vidual |y can be achi eved by using a
comhy ion of a light diffusing agent (B) and a |ight
storing agent (C) in a polycarbonate resin
conpdeiamomt of theridsled ﬂngbntllffmmg[&@ﬁﬁlB) idoa doiaydrts by weight per

10%3)91;!{ rb?lh }gttn(%ft(t@ pé%gaq'béﬂat% rxllﬁssi{xl Olgygrgfng{ %é’hgﬁl glée amount
addéd Mlessetdhahﬂghbartsbﬁ h'efgfhtui Suifaivie ot Béhtf dffasiap ‘éfﬂé&_ebecgmes difficult

.ext ende od of tinme_ aft i rradi ation :
to gheSF maRin SRR aTor oG SCOHBIIEA ha heb traphmyisance 1s adversely
affemdt“&iehahe atd?bﬁnagﬁﬁédsﬁ&lﬁax&bl 5y alefphit s disaticieh@hghf @ffusing

ﬁ out several, m nute several tens of hours and is
PeRPEPARG FRER e PG rmﬁlﬁr*; tisentipn yofavorahle. The range 0.2to 5
pabrrsltgrweﬂ@hm margprdferrafd the |i ke that experience a

rapr[(g any in light emssion after light irradiation

25 i19%E; 1 nat ed. [0023] As the light storing agent
(O) A gukh b@ieext gmr:ack night eﬁrs@roln

e S A L r iR %?ﬁﬁﬁfﬁﬁ“‘i‘“@?ﬁ%ﬁ‘ a%ga%cmeve‘i
“s}qggan?°“§f“btr“i’fr?é abb#@swmea@@nedw%aman lve afhiewed by using a
coRbiEtBALE 2 1 ¥RE JEREIRRURE AL (Egparnﬁsaeﬂé}ﬁ%tQXn%\@@sler%) in a polycarbonate

wherein M conprises at 30 | east one net el enmen
redp cRRpRitien BQﬁh?a‘I“(YF'Eﬁ‘r‘in strontium and barium at | east

one [pe@epnent sel ected from europi um | ant hanum

cerium praseodym um _neodym um  samarium

gadg‘l whrgghftoeesmgam Cay@?# usthignnveetien mfersdolainiagent that emits

hgtnmﬂ ﬂh‘érﬂ)rrﬁ{ bE §Hﬁbh‘amge of %%‘héﬁp sﬁ%%&%gio% dil fra¥sa%11hd the like, for

bi srmut h may be cited as an attivation agen
anegtasdan gerighef time aftlonproadidtion dy light isi tkemimmtet. e&port campletion of

phb e'IPft@tl&h Fhe }gedi’%ﬁ ﬁta?’rﬁrﬂ&ﬁm & efo%]‘yage tcsg%)rgijmmutes to

are preferred om t h dpoi n
seysralleps pekourg andds dienguiahed frgxhtcomrmp'éy hBﬁSﬂucﬁbﬁc@ﬂt btightening

ag@rlntg %HQT@ 1ikY PGt & BPr‘i’éng% ngné é‘elgglg? t rrr?%éfoﬁ?ét%% hgﬂt irradiation

nmet al ement an europi u |uem

lsﬁcmwwon agent are even nore preferred [0024] 5
The pt storing agent (C) conprises particles with
an average particle dianeter of 1 to 20 mor

pr efAsrthé hght)étoﬂng agdnt (1), shdfide t5he bightedokiak a%@ﬂﬂ'édshxclmas CaS'Bi
an ar e

CoRFSHIAILRS o ERBIGTRAY i D0 RS et a0 o
and the like; aluminate type compounds represented by MAalyO. wherein M comprises at
least one metal element selected from calcium, strontium and barium, at least one
element selected from europiu.m, 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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Simlarly, particles larger than 20 gm nake reali zi ng

a conbination effect with a light diffusing agent (B)

difficult, making this option unfavorable. In

addition, the particle 10 dianeter distribution is not

particularly restricted, but about 0.1 to 100 mis
ngsed and. from0.5to 80 mis preferred. Furthernore,

repduallighfgrenertiey Strenjinm slrinate tyge ApmPoYfdsicontaining
stidintiLel £ HheaNSQRPLAECMPAY 4 Lé EofiutTBYE @fsprospdh tak Gh&activation agent are

di anmet er dlstrlbutlons and types may be used in
evepporparaferied- Agents with a particle size distribution

t hatjppgg)not uniformand have at least two particle

size distributions nmay be used individually or in

contblihedighs storingsgpnt @romnésmﬁﬁlewwhr@ ayegpge particle diameter
of 318 er &gﬁ'ﬁergg} oflgg@ﬂ7 Lith %ﬁclteg sfhaﬁ@f thalt Mﬁ'aggﬁlfﬁcult to

per OO parts by wei ght e polycarbonate resin .
mg)faeture, Imos pragtieaitandrare vlkféwlt breokmipn mrakingdthésiontion] wfgvorable.

Slhﬁ%pl'yl %%m%@##rgg%/ %h\éﬁlagglx{x n%%ﬂg ?Qm%{rfa@%h e‘geztmlth a light

dﬁchneugentrfakdxﬁ@ctﬂhmmlmpg thosoptfrewdfawirable. $nmr|dtimolnythe particle
dl%rﬁeter dfs%rl ntgor}nlltstn%gpgxqgc%?ar?y Elc%eél' D aBouq:yo Wteo %H um 18 used and

erm oor 'S Optl on
framDavorsdnlne is ﬂ'ﬂ&ﬁarbale lertlﬁbrﬁﬁ)ré at 0)ea5t pﬂcﬁ br Myregglghtoriseg agents

preferred, t.he use of it ht..di ffusin
i R e ot RO aBIEEL Qoo Aitripuons Shd types may
beSusedl &€ CorhbiglRtioR MAS&ItOWith(4 PAHtRBIGL) dibRitiRion that is not uniform and
achi eved. [ 0026] . The silicone conpound (D). ysed in. thi
%Vﬁ\?éllﬁ%swo aag%}?o%m diprivrgioge mey e usedin wﬁﬂﬁ prin combination.
conqgomﬁ a branched main chain and al so aronatlc
groups or aromatic %roups and hydrocarbon group

( excRecRop b i gt grastnssgeeat (Oragdat & ¢-0R & ?Bﬁ‘éﬂ by weight per

IOQVle#ﬁsS)y w&gmecsf&he B@l&&@ﬂb@na(tl)reilg@gmf th{s@h%ﬂt%' Wﬁémeaamount
| X-Si-0Si-0 Si -0 Sl-

| adﬁé@ i IRBS ”’R? Oa??dpm bV @ﬁe@geﬁﬁorablgaﬁ% efff%matlﬂbﬂm gé\téefﬁ%smg agent

(Bb%uﬁ&o%@ﬁe@'rﬂalﬁh?ﬂﬁs oﬁﬁgjn tnfab SRS B inslat B { Wh@ﬁ‘lthe amount
roups. 7 [0028] Tha presence of T unit

RSeEEeds { pnrtthyemshmlpvathempbﬁ%@ém%pogn raalglaautbls option
uxff%ﬁbl@nq‘he UsO de bs @J‘@%%rar@}l"wbltgﬁt {sSh&R- &)efe?x%d and the use of the

branching units Is a characteristic. The presence of

light diffzsing 2geninélinogugh aganesenablesrd mach Retteresunfask dightemission
(hﬁ{‘ aﬁEJ)‘%gbe\A\@}%Qvécf[% §o& than 20 nole % is present, the
ea e

resi stance silicone conmpound (C) and its
fl aﬁ%he moailedpmgo'eﬁ @tusdd ir theinvientiomidistshown in ke general

fo?/rhﬁﬁqﬁ A agr%t% ns ahgra Icllxédcrg Hh c%%gq)gr%]gl% (a:}?rh!iéceélfoubg' or Lr%%latlc

proper
grpapsyaad b}&h‘ate&bomgrdmpé A)xchnhing e nmaicdirogps) as organic functional groups.
[Chemical Formula 1]

General formula (1)
K T
|
X- Sl"O Sl 0) Sll 0]‘{ O}S‘i-x
ACIPACIS

[0027]
Here R!, R? and R? represent organic functional groups bonded to the main chain, and X

“o-2-0-

represents terminal groups.
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properties are sonetinmes adversely affected. The

presence of at least 30 nole % and no nore than 95

nole %is nore preferred. 10 [0029] In addition, the

silicone conmpound (C) preferably contains at Ieast 20

mol e % of aromatic groups in the organic functiona

groups bonded to the main chain and branched side

chal(928hs t he term nal groups or functional groups

ot h?‘fl H;a{h OJ}gan% PP ahit r[ﬁgﬂﬁ 5 (m\%@@oxinhﬁa R represents an organic

concentration 1s om1t I'S range, the flame retarding
furetioesl groopainties lecse!@u@néss Hreanchinetunitsds pfoheractsristic. The
préfehlt M&%ﬂgg@ TR & LB SORAIRTRe ABIGs pRATRELY Hhen less

urin east nol e ¢ O nore
th;%%miodae Y%oib srersene tknsr béaetrreedtance{ ofxbe silizonerearipounddGpend its flame

rettaﬁdcingb%e&rcﬁz%ﬁgg lan acfd@t?orﬁ rtggpfsgcbsgtg%‘f"rtlll ﬁﬁkor}%rcgﬁlgigund\&) itself is

romat1’c grou Keriyl . Raph ene
tod lherl and elid kmdadmpmpa-tps efigr thecholyzatbonate palsanw agddbegolding
nDre referre e stand °
pr?_%}eapeé%%g We&nbeaﬁgv%risF] é/raq'{eﬁ@e 2%8 sence (r)fg autplgast 30 r%ole % and no
mdpthanead oldvds arvre asefédred. or gani f unct i onal gr oups

ot h (502tg:"1an term nal groups. As the hydrocarbon groups
oth han aromatic groups, alkyl groups,

par tTh @diafodny thediigtne @6 mppsnd @) prefeedtdy cadainshae least 20 mole % of
term nal s are preferaply ong o xture ,of t
arpiga b BrouodH R el 8 FIB RSB ALEYPe Dotsrhlp Eheh RIS SAin g brenched
sicd éh@l(dé £'the F@@rmﬂiﬁf—‘g@hbé 6&%cﬁ@:§ﬁl%ﬂ61€bs(c@)xemlﬁnbﬁe terminal groups.
uni formy dispersed in_a polyc onate resin 2 when

Where dhe EPITLFRHONS DEISY thiprangh) BedEaterdings iect sometimes

deb 128 dERIeQB tﬁ& Be8Sl1yWitAWhieH afdntati é’rb@ﬁg@nﬁ@ﬁﬂé%ﬁ%g&@kmselves
occurs with difficulty, due to |owreactivity,

during qaibpetirbofthleast ‘é(émﬁie(%\)b“&ﬁe mqye than P Bivke A’da msﬁ fREpferred.
(O (8o kneaded. As a result, an even better flane
ret ard| ng effect can be 30 |nparted and nol di ng
pr opopiadis grennstapst henresant ayiike orgppif fugstinnsl ggoups As the

argﬁﬁhh %%d%rs en‘?«[ & MnS .- nam%léﬁ%rqﬁgﬁﬁbrlgﬁﬁﬂ arbRk&iBrred, but

has extremely ow reactivity, is selected, the
phgnghenogboare Moreqretanadyfrers acafasyl standppingme r et ar dance

'S f %@erb@&&@%m&qg§&hrorﬂm§c %‘%ﬁﬁ?&%y@%%ﬁ%]hﬁ%y Cs)resent as the

wei g wei g erage) of i cone conmpound
orggnic $&nqtionhbgrabby otdier tearsterBimd @ronns. ds thehydrdsarpon groups other

e e
i s | Blestetrinaml groQe, art ipeefeiraddyt onecsyi asmartoee offtwolie four selected from
| f decl
AR STPRAL b b, SA5bL ™55 G Al (o
utitermdlpdispacked dmnl aqmlﬁchﬂ)osatel neeme(Aé oheo mhdsettermmhetdume gre

.out t he. d
s GEsins esdrarian EegyaPe L TPARPER: ARmRRE T GhEes with
dipficudst dueso lolvl’l'eadd\hty @uhenwhe po]tybabauanargam(m emmnwsmcone

el ghﬂ@fﬁf@%@?@& S pirat ga?#levtenﬁreg%é apb R aﬁ?f%ﬁa“ be

uﬂlﬂhtrtglféax{mwgﬂﬁé’t@f@%ﬁlés%ﬂhef MhpoaelSTRE n{dﬁﬁylfdra\ﬁliﬁls particularly
retardin e ec
preferred. W%en the methyl group, which has extremely low reactivity, is selected, the

dispersion is extremely good and the flame retardance is further improved.
(0031]
The average molecular weight (weight average) of the silicone compound (C) is

preferably at least 5,000 but no more than 500,000 and more preferably at least 10,000
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and nol ding properties to decline. [0032] 10 The
amount of silicone conpound (D) added is 0.01 to 1.5
parts by weight, preferably 0.01 to 0.8 part by
wei ght and nore preferably 0.05 to 0.5 part by wei ght
per 100 parts by wei ght of the polycarbonate resin
(A) of this invention. When the anount added is |ess
but hB@brd i PAY,0000YWHE gt averdie rhblacmar weighdinigsefifaact, 000, the

is inadequate making this option unfavorahle :
heakrsL Y] R EURBRRA PRI B SBAE "R 106 PATE T5gardioe
effe%f‘tefifgfﬁhergn%re? Whé heltBRdcobivyisntan v srdenised eheagilicareaedmpoend to

0 haze making this optiqn unfayorable. 0033] ,Yhe .
someBrpe IACBIHE BUHEE TR bt TIOBRY SO FRACREMEIHE @) Materil,

adv@x%le1>$'r§?fe_cfl'ﬁ"%~I W ARbIE SO Dl RGs. &n hildigioAPRReMthe average molecular
pol yneri zati on of e-caprol actone én the pre ence

weighit exicgests 508090.the peatblFasosHE r1se$ 2pd SRBHRAMETH BAYE S a%&fﬁgts the

dis;te%ioﬁ' Sfifo qﬂi@y Hpiﬁé%qyciaﬁ)o'hﬁ@édlielsm @Y @b hiRg ehe?@ame retarding effect
conmer ci all'y, and Tone pol ymer manufactured by Dow
andGheldingprop@ARA tordenlinact ured by Sol vay and the |ike

"aWOQ ]used. A viscosity average nol ecul ar wei ght of
the  "pol ycaprol actone (D) of 10,000 to 100,000 is .
i deBiie, arhonnt4 sdioone engEuOd 6D} addadan Orfd te 1-hparte by sgieht.

prel[‘e%ag 81] 0153 O??%Q%@E%‘i%t atnlaetfxml PHERPAKY, 858D 4 FartdySeeight per

es nodi capr ol actones obt ai ned

10Ch@ariaigy weithbot the @obyicatbonatd resia (A Rithévinyeedemt “&)ﬁéﬁhe amount
-,caprol.,act i subj.ec L 0o QBEQI; D6had te maki

wod S RP O PR b P M LA SRS g mline

thiSotsdn GinfavergbleniSenilhdy, wemiheiadded hmouhbexesedekpart by weight,

r.ou and the like. [00 0.1 . .
sty E R Bf ok ORRCt (R il g Pph ian Ry hispriop umfavorabe.
wei @bsslor preferably 0.2 to 0.9 part by wei ght per

100 part.s b i ghtQ . ! hor i .
e S Lt DE B R8RS Bop Bk gt i
a ri@ldpe hingWwelyghdrizatioe of ¢-vaprokotmeiinphopresenaefof acatdlgstpand a
observed. Simlarly, . t he u added
hoRoBa T & Syenargtnis iRHF FrciHEnd RO AR Tofaay Ay sty
cochn@f@allye had F8AE polgner Rinubdit @ded g DB Chraicad, §AP4A manufactured
option uynfavorable. 9 [0036] .Various well Kknown
by SRRy ApAEhe [ P Wi RHEPTNo VRISl Patght of the
poly €561 i DP&T foouoTen 200000 & idellabut @O0 € 90,060 i8g:ven more
properties are demanded in practice from the |ight
Pr%@ﬂ?@sing pol ycarbonate resin conposition of this

i nvedysypn With excellent flame 5 retardance. For
exanpl e, a hindered am_ne tyﬁﬁfg$qto resis

e
sta |UF‘i}‘£_Fmg’feanly¢@Pbcéﬁ<‘zta{lq oemfl}l,\sgs’ mgéﬁggmqgﬁawéﬂactones
Obza%lp& by hdAA¢ 18-BRGe @bl Aad anatie doviesdit Wil dalrola@pne is

sorption agent or a conbination thereof may be added
subjacted den ring dpahingi polynerizationamogified POlycaPmlaCtor_‘eS 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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in nolded resin products that are exposed to |ight for

an extended period of tinme. [0037] 10 In addition,

when flane retardance is needed various well known

flame retarding agents such as, for exanple, brom ne

type flame retardi ng agents such as

t et r abr onobi sphenol A oligoners and the |ike;

nnnhmhebphate esters such as triphenyl phosphate,

trigr sphat t d
g@n Figus weﬁ% Ewn aﬁd.?@gs é)gfyrlxésrg Gnd Phd €0 b\égﬁded as neede

con I'on such as spheno
whéh peefophance, othﬁsmmmlnghddﬁhxsswha‘bsertnee peexddrnegnded in practlce from

theF ﬁ%?éﬁ#fgslgg a%ga@&g rgsu%l rc]:g'm‘gg]seltlon mm& 'EQ?M&I Fith¥R&llent flame

S SUC

retaed atieBoFphétatnple edhipdesidhotine tygmdnltolb@rdsnska)ceambmzmg agent, a
various silicone ¢t reta din en

be R P, (HPRIABOR SYite NGO PE CRFHTEL: A triFilet ray

abd#ptibR hgerdtRir &l cofdidLiodf the oD iAY ibe addéd mnirdemwi idhibitddiscoloration

netal salts of perfluoroalk ulfonic ac
in goldi reorEARISYS g PEPCsEd 1P WRRLP ShPrEnA e f e
pot agg7ym salt of 4-nethyl-N-(4 20 nethylphenyl)
sul fonyl - benzene sul f onam de, pota S|un1d|gﬂi X a tardin
sul flbﬁédgmgxuwpglﬁg@@e reﬁéflyﬁllﬁﬁ?ede various w wn flame retarding

aggﬂ)bg hepy bs Ubf hGiple, droMikibyboname.re ﬁa@&ﬂn@@g@ﬂﬁs&u&l@ hslene
fonate, the otaSS|un1saIt of %ﬁ@ggrobutane

teiabiogmatsshand) A oleEomT e 2R fhealikss DisEoB A e Ge tarh Gugh as tripheny]

phfosxﬁ'm%e rt?{cﬁ,!sgi PbspAStRlaSd tRDBRENUmet KRR cbhddfRation phosphate
retarding agents can ideally be used since they

estem$ yuthnay kjorhenhbAfdinhrer hate afegersediphesPap ey ARy Fig rFfPécm
dxéﬂg%kﬁbtteyan ffee E&Qsﬁ]osbﬁ‘at@qgﬁé fihe t&atdifg Weddts Kﬁ’&m ammonium

trves scrib above,” phenol type or phosphorus
polyphespliase, mafl pbpgﬂqorqlszaq@t}gd.@qqt and various silicone type flame retarding

ang%SGm%}Lbe f:xtﬁ:ué%y\}i) & m‘g&&)é' thb ﬂﬁme' re?arﬁgmce even further, metal salts of

cyc di me t hyl pheno
ar4m4neshlfmbc seif@nt nma;ay$al® qﬁ@emomﬁéhme)sulfzn@ acid may be cited.

ene m
% _uE §a15'sa d}%%ﬁ.gﬁxg )Q(%/% ﬁfé ?] )r/nethleN -(4-
mm’r@mmhal) eulfbrrylfbe(@nésdlfenaxbuheypcphsamym)dlmgbmlfose 3-sulfonate,

en h L Nj n
pctt%sspgﬂldgpntefﬂf (i}g !3% &%ﬁﬂ nat yls)%gfé%apztaﬁ to}uel?e]sulfo ate, the
pdtadsiura aaltof baﬂ]’@i‘cfhwnamsulfonamnrﬂ the flikamaasealso by added: jQf these

beeswax,. nat ur al lycerin
OB, ForaT B AR GeBoor BTy L T RafRE SRl Sun ideatly bo used
sih&d trha§ tne by empbsletthe ﬂbnie&]etardmdxaerbm glsagmptreve[the fluidity.
exam& SM titani um oxi de, carbon black or a dye],
filleP [ cal ci um carbonate, clay, silica, 35 glass

fi Ferrsadah&sso ﬁ{éh@éﬂi‘mo»@l a&ﬁtx%sad@esl%b@ﬁaumfaakﬁhebdmpe or

ta m ca, various i skers t i
phtqsaheﬁWwWMah@taaﬁléﬁt%age&&i/a@d“o%ﬁ %‘b“tégé‘ es?ﬁ;lbhem‘ 21

mle BB Hhe &) - @YaikRaRy1Phdnol 4, dtitHiobRaGarbutil-Radthiphenol), 2,2-
I'i Ke]” and,” furthernore, other thernnpgzstlc resi.ns

metihlenesbisifathyl rempedwinheac) mspeonsry AgRAIN ¢ (bPEPBtfe‘Pfa‘{}Oxyphenyl)
p%)g:ld?lfa% Qh@‘iz ﬁ%ﬁ%%tﬂgﬁ@ﬁﬁﬁﬁd&ﬁhﬁ& a0 %flﬁhenylene dlphosphlmc acid

yneri zation of a Con‘poun such asp;ﬁt acry | at e
tegstkas-§2,4-di-yrbetdphenybydndrtihe dikel luhricap pgrqfﬁg &vagnnputyl stearate,

syx#ﬁbeu! beselégvgx cBPA%Q%'év@S! ?['}@% riR Aok g@gt&lsaﬁ)%n@ﬁﬁ@ﬁﬁd wax,

roby ene ty er an ke may be
pbllyetﬁﬁbbrmsmeo; aapﬂaes;)thnagl tbteastddt@de and thedikel colprifgagents [for

e)fq,ﬁgglt e H&gw{u%gci)]u C%[ c tta%fy F%ﬂl@rsc[gﬁgﬂﬂ Ld8BnAE, clay, silica,

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

10
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retardance. [0039] 10 The execution node and order

are not restricted at all in this invention. For

exanpl e, optional anmounts of a pol ycarbonate resin

(A), alight diffusing agent (B), a |Ilight storing

agent (C), a silicone conmpound (D) and, when desired,

pol ycaprol actone (E) as well as various addjtives .
the, ikpleflaidaty 1mpropne agents Aeseipineazanisdarer e ppycbepg oap fluid
patrémla%'a the ik AR fitRAERIre, AhéY G rmBRIaskidHesals A driifRis impact

like, and the m xture may be 15 subse uentl rrelteg
regipl@ R HRRreMINg SiEARtsAFukhenr siafoycing nesns ehtagred Bysing gpalt

po é'r%@l'bnto@a chRpHRRELUchtaS thathRAS14TBEHQE, styrene acrylonitrile and the
ternativel % I n_anot her net hod, individu

m@mmmbessu H?évlé’éﬁﬁhﬁm eplyapmilate egtern eﬁ@fle%asopa}ene type
ruBBSSHhdhe & J st@@a?&eﬁﬁ'@l@@ Y BQaMéd ésorlx&ded to the light
nunbers o sup evi ces an e nelted and m xed.

dlfﬁusnnh polyoarbonate rlrastl @pmpegitin ofhtétys beeptiepaithdxpsllent flame

refEhLiAg and blending (B) and/or (C) and/or (D) and/or
¥§ and/ or 20 various additives and the like in high
cond@ﬁﬂﬂatlons and forn1ng pell ets. The pol ycarbonate
resi (A i.n

bat ch b
bl en e | (I;IUt éxsxln?dée da ci ?rélexé rglt-e notngyteo éfse# agﬁgn%zxufgcwxentlon For
exahgld, mﬁabmajmmwmw\bﬁ a:tnlmmb@rxemesslmw adigbtidiffusidgeagent (B), a
uder ext rnuder te re crey rota
h%%étsgo E@a? 8g.1cgr|;]e coth)e 3@5’ ﬁ%c)lf when X\és%red,n%qut%prolactone (E)
ass»eéuasi eﬁlmmdﬁdmg niay lieheetew&urmitmmabsmowm andeadded at once to a
ture e forned, 25 .nto eII Furt her
PiBlen SN iR e shsh/BLPr BRG L e a4 iehs IRGE, may be
su&déiﬁdntlp meledidndtk ipad@busing ﬁﬁ oadhdas}umﬁqa)éﬂtdr)diaddbe{ktruder to
directly

in i ce 0
fopm pp E‘Fﬁ‘g Oa%me&‘&dr oﬁi%aflée qﬁgﬁw%&a&md‘%&ﬁ components
mEX Bﬂﬁémate[}(}ﬂéﬁﬂred ilfhpcﬂtmnyemddeﬂ ds:a Whole henn expludemmng multiple
n s .bel o bu s,inyention

RS SR TR ederoerpTte ISR FRH St for kb Oifhgre,  master bateh
maﬁlﬁé pEepakréd lﬁ)?ﬁleﬁiﬁiyl m{cﬁl@leﬁ«gﬁg KE) smdmﬂcg hihdst &bdatdisr (E) and/or

unl ess specifica stat ed ot herwi
vVaRoNS agditivesand &bﬁp\lcs%%m Weh cepreapratians F‘Bﬁ§ ?%\[,&gng phcta. The
pdTRla¥EHaRORAL(A) 88 it Re PlaBick ®ARhRANY Ke Kubse&@drtBl e R 13 desired

(viscosity average nol ecul ar, wei ght; 28, 000,

PIRBPIEOREr CRNAIbIBRS §1elt ascthe docapiony at'which sampaperty eregdded to the
ex@BRRYL, e lekBufe K ntbekaturd/BRrevPdRafiGy Ita 0K pPH! Ldtéd £nd the like may

di aneter 2 m pol ynet hyl S|Isequ|oxane dlffu3|ng
beeptinnallp ecleetrd pecor dipete thatiepmbanqen. and thepppfirgrgay be formed

inERgseor p. . EXL-5136 (average particle diameter 5 m
acrylic
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
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di ffusi on agent, henceforth abbreviated to "LD-2") 10
Li ght storing agent Nenoto Tokushu Kagaku K. K.

G 300FF (average particle dianeter 5m (strontium

al um nate type Iight storing agent, henceforth
abbreviated to "PP-1") [0042] Silicone conpound 15
The silicone conmpound is produced according to a
conhBM yappuscompere s ded areots ol hod. That i s,

PofMhitRRLE Rggunt s of diorganodi chl orosilane, nono-
organotrichl orosi | ane and tegrachlor03|lane or. thei

par Sualitomcel & Kz Lalibem2d Siwesisy averggewglegulsr Reight: 28,000,
he RISV SbERILENY to "Pofer 1s added to allow hydrolysis to

occur, partially condensed silicone conmpound is
_JﬂuﬂhﬁdaﬂmaﬂaLrlorganochlor03|Iane is further added to

20 ¢l ﬁpﬁea II(IRG ﬁ%b@@b'(é@a&h%aﬂ{% FRhUERY ,l polymethyl
subsequently Sépar at usi n [ at1on
sdheslqexoxiineednfﬂusmgtageaﬂ hpn@yﬁmh pblyrevfated toi "IL|ch'he conpound

syn [ u3| d descrlb

o1 FORE PR O e LRSS TS Paad e ARaraier S, eyt
difflisioIC hgbne,; hehdéfotthGabbratiated mtILIDr)Z") phenyl group ratio

,é*? in the total organic functional groups: 60 nole %
Li z tgroups met hyl groups only weight average

;ml @b TORUG Kégdu K 1D, @QOOFF_ATmsgey;Largmmmam&r 5 pm

irst present in unit in a sili e contain ng

(st AR e SgbhEiorine a8 Peneelirtl AP U LT

t he [bo4@. When a phenyl group was attached to a D

unit, those with one group attached were preferred.

Silignae cgmppundyng|l 30 phenyl groups were present, two of

t hermpnaedigeodt tanpschd Mipkbadcb® a8%s@RE it®R cOhmo® practiced production
term nal grouP organlc functiqnal groups ot her than
mefhesy That Supitahls emawpts o dieygancgichipsesilane, mpgo-
orgariittiEheARlakd S RSrdcAlorddiAn¥BE CHYir ﬁéﬁ@faﬂ&@xy&iﬂlﬁ&dk&ﬁdensates are
wei ght were two digits. ancefort bbreV|ated t

- dissg]vefl|ip g8 OFgaTa¢ mly@xta&qﬂen 1S)ad§5 F(D o3y hydrolysis to occur, partially

coE@é%@&@ﬂﬁbﬁ@&o@ﬂ%ung% Ycﬁ‘iﬁelf dhd trieAPARRRRrdsiafi€ BStutther added to

average nol ecul'ar wei ght: 80, 000, henceforth
cogiphrte thapdpmen zatig). “The {o@m&}s s@smwpy@gpqy@,s@ wsing distillation

ar{det%.e ril’kea'Ilhl %mcmrfaf %%gg&gleggfgtsmcgné &ch%oﬁxh% hﬂgzsﬁgg ﬂgmg the

I"i'cone compoun ycapr ol act one ( wer e
mdtrhjodbllewdnsd apgvehanechsifollawse proporti ons shovvn | n

jables 2 ﬁmgumﬂgt@lzﬂ B BaltPeh 2 BRBOERT b0 (B thr 300
neaded usin I'axi al extruder | Kobe Sei kosho K
KTX-37 (apteaybgmmpratio €) 37 thmtoul orgqmiefig@yipnaltgroups: 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 phehyl 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)
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250C to 290C to obtain various pellets. The pellets
obt ai ned were subjected to the 10 various eval uations
descri bed bel ow. [0045) The nethods used to eval uate
vari ous properties in this invention are expl ai ned.
(Lum nance eval uation) Two cold anode tubes were
p | ace ehind flat test sheets (90 mm x50 mm x2 mm 15
= aC€par ed using an injection nol ding device
( ma8ulvag KUK e € ABA S0P [twiBcoSty lostage nibldeularklit2 B, 080, lenceforth
| j nd enperature of 300C and a netal form
ab&é ‘thﬁghbi 80C, and the |um nance of the |ight
enlUKMQD surface betmeen the | anps was measured using
nlnance nmet er ured by Topcon K. K, BM7).
The RANYGRERROG RS %3& R agent o Hehtptoniag agent, a silicone
codpsafd éﬂp&ﬁfa@%gétﬁﬂé EPFCIL)GydrB @ril BlERded'\By hHE&ﬁUﬂﬁg)z@ﬁox@ions
20 measurin i stance of 35 cm and a vi sual

shoygy e Taple 2 %‘NéwTh? mExturAvRgfeBsqaupetly meded pRd kngedest wiing a
didxf kPP dbY Se&oQH@Kokf th)d 91‘(atxﬂa &Qﬁxeké%m @Pﬁx‘nﬁdd I8 = 30)] at

unit area In a surface E?n lcular to
25¢fCr te 2908 N to dhhaigeraeioak pellthr be eskets thah@edowexgmuhmstpd@b the

vaﬁmaé mtluatmstdteh&ﬁ)eﬁ% Li@ge [units: (cd/n2)]. In

I on e eval uation standard, those having a
bri {0 4ﬁbss bet ween the | anps of at Ieast 4,350 cd/ n

]E)ZS ﬁ‘gng [éﬁIQL)l? ggl'%? g%ﬁll{lg‘t}/ L‘g‘gﬁ%gs ﬁo é?r%ﬁtﬁ n h.?shl%égntléjr{ zliere explained.
(meughkyedﬂagm@ﬁed in Figure 1. [0046] (Thernal

e S A B AL R g
thlskl)aates ax(eﬁ(hsﬁ{@(a'h mjedthnak@ldmr@vﬁtb émanefictised gy Aippon Seikosho

K ROIGRED TR Aot S ne IR BT o M ba1BR pepreravure of

80‘iﬁ anBOB@lummHBt(ﬁd)f tho light empﬂnatsurfee@ﬁet&@éh ahnedlamps was measured
feSI dence ti

o T AR B Eef Lnt MR B TaRirec for Do s Hhp ffminance on o
tesepdork Barfacaich th ds@ctibri berpbnmt:hler b &mbﬁrpatwagnnmneed at a

s RORFSRE P gt AP aY BT PREIOw 1o g luminance efers o

thd Ftans thelihihasiee ity didédtioR)to Telunhiab@ty Pdralribmes inaSsurface
evalu&ied using the WYL94V vertical conmustiqQn test
permsPlist aide the Hlactier J.eor - hrepresents o brohingssof a light

enfittingQuriRe Gulltse Rawae)] UK Mﬁ@xﬁ I BUYSe e5a1ﬁ§é1&?§t%n991t@'tﬁ&g having a
and an |nject|on mol di n evi ce nanufact %

brightiissh beiayeaen the i@mPSJqf@G%W} 4&50& naﬁa%% @nddhate haying less

th§x?tlt3|50 RIS fgﬁ)gf:()@n(in %d&ﬁfoﬂl t}fe%&lstu‘%é‘?ﬁéﬁﬁwﬁ%d% rou%qg diagramed
after drying the pellets for at |east 4 hours at 100C

in Flguredst pieces were left standing in a constant
tenpes) ur € chanber maintai ned at 23C and 50% humi dity

for
(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 device
(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).
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48 hours, and the flame retardance was eval uated
according to the UL94 test 10 (conbustibility test for
a plastic material for use in equipnment parts)
specified by Underwiters Laboratories. The UL94V
test i nvol ved holding a burner flane for 10 seconds
&)ntact wWth a test piece of a designated size held
04&k t i cal position, and the flane retardance was
qqg%ghgg&&gu9@$ggaggnﬁhe duration of tine residual flane
was observed and on the drip properties. The te
pi edke fameratasdancavmstealuptid wins ghe gLaLY é@ﬁfqaégom?\ustwn test
met R dd3bEb& %@éw r @&&%é&% 2523, thin ﬂhtlckd 'v@r@ Qi'epfa'réd tifigg various
cat egori es [ow. [0048] [Table 1] V-
peliess iobazriedr araan infpetion mpl négswse(rg%ufeﬁtur@%bv QI@&O@@%@ KK,
J 11)(ﬁ§es.§P) 2'1% 8%211{1(%2' t%@%@ra%@f@e@tmg-r &tﬁo’é §al g%taﬁ%rﬁ%nﬂ)‘érature of

) ec or sec or |ess | ame tine
8010 aftershrmiviggbe paldats ot atderst Hdwurbntel MR eTbbé%ﬁrt\PweS Were left

stanﬁ%ur%il% abé/o.Pts{}l%t g*{fﬂgesf]ael% glﬂglgglo Ilh airn%ﬁ'ag'ﬂﬁ*(% El‘n@gﬁ%tﬁdﬁdny for

u ati on
48 thoutagnd e fidma rdtestanpe sae eeainhteldw&dordma‘ tloctire leﬂi ther n

cot Sl LR, SRR 8RR o STRY EloriCRY bOR SLEAR

Urmleescﬁtqw&abdm@nﬁés dhe llfLSBlODtemnunNed hbkiéng mh/arneedfgmmfoffor 10

test piece nlted by the droppin
se P BB SR L PIPhOL R E O PERC Eh B ot pogiton, and
th@Eaﬂ@&étﬁEdeﬂ&SS@@ e@@l)xkz;lﬁdal%aaecﬂ) beclke dinaitiodDf dintk residukl flame was
the categories. in Table was nar ked uns uj t abl.e R) .
obTEe o oGy BeaRPTSea B dREG e rabings He Pbloking
cafefahibL RlesbyROPWAS ratbd uhsditsbld ifit dRGhdtERIthS katb@OridDklow.
100 100,100 LD-1 (parts) 0.5 0.5 0.5 -- LD 2 (parts)

1004813 4. 0 PP-1 (parts) 0.2 0.2 0.2 0.2 0.2 Si
[Témaﬁk retardi ng agent (parts) 0.3 0.005 0.5 0.3 0.3

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
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5

Eval uation results Lum nance between | anps 4620 4650

4590 4600 4450

(cd/n2) 00 0 OO0 Judgnent Thernal

stability 0 0 0 0 O Flanme retardance V-2 V-2 V-2 V-2
arative Exam

V-2 Judgnment OO0 0 0 O

[ Tabl e

3] Conp

les 1 2345 PC(parts) 100 100 100 100 100 LD 1
(parts) 005050505 1D2 (parts) 80 -- -- -- --
PP-1 (parts) 0.2 0.2 1% 0P 0l2 & flamd retfarding 5
P 9(arts) 0.3 0.3 0.3 0130 Hvalloati bn ¥sullt s100 100
LDunfparece bet ween | anps 4286 4320 04860| 460.6 4340 -- -
LDcdpaty) X X 0 0 X Judggent--Thernmat- sthbil-ity |0 @.3X 0 4.0
PP (Fhage retardance V-2{V-8.2V-2 nro.%/-2| Jodgnent g 0 0 0.2
SiflarhEh2ldike hdedl(gardd) Exanplses [Cammwos EX. 06 7[5 oRC 0.3
(parts) 100 100 100 PQGiysipaidnSes@es 0.5 3.0 L[D-1T
LR a{alngd b&w’éteaﬁng LD Z 46R8rt[S) 4650 - T 45961 4600 4450
(cmyts) 0.2 0. 2 Si flang rdtargi ng| agent (parys) 0
Jlletddt3 0.3 Evaluationjresults Lum naphce bet veen .
T}'nef}FEQﬁ S“a(‘i,gﬁ&ﬁ) 4040 4670 4/@ JUGg@EﬂI UpU Inegmeal 0
FIRERAYetdi¥nd 0 X V-2 V-2 V-2 V-2 V-2
Judgment 0) 0 0) 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 0] 0]
Flame retardance V-2 V-2 V-2 nr V-2
Judgment 0 0] 0] 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 O 8]
Thermal stability 0 0 X
Flame retardance V-2 V-2 NR
Judgment 0 0
[0053]
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Fl ane retardance V-2 V-2 NR ,Judgnment 0 O [0053] 15
As indicated by the data in Table 2, sufficient
performance was observed in all categories when the
constitution of this invention was satisfied (Exanples
1-5). In addition, as shown by Exanples 6 and 7 in

Table 4, an inprovenent in |um nance between |anps
wnas Asindicyied bittbe datasipdiable 2cpuiipentpesformance was observed in all

ca&%hM@aaQBQA ﬁ?etéaﬂgtn‘,’l\ﬁﬁn%lf%}ﬂs %%@ﬁg we[sosgﬁéﬂied @A AEd ¥-5). In
as shown by the data in Table 3, sone defects were
addisiney eeshdwn by Examplse § ameﬁwmt'l’@le; éran improvemet inglymgnance
[
B S A R S G
added.f usi on agent that was added was greater than or
Ies (? gn the anount specified. The thermal stability
and ? ame retardance passed for both cases, but the
I umSiaiedy bet skeem by thepetavesTgde 8, s@wqb%feas weee Blxenyddain all

1GaS e kN whi I he.anm t storing
case \gal? ntalhgtcor\}\%:lstutal egavvsalsnven was?lﬁtagattl ﬁ%la

ag r ea € anount
S pecﬂofm;miatﬂd@xémﬁiem arand 2 waemb dalsesmin wlathltlﬂeammeuqmadsaeldght
daggm%ggeegggggtsvtv?%a V\s?%g O?r% ! In\/%e falrnount spemﬁed The

theghalrsdabiftyegenflamhé aétaHMCadd&(éd\fmedthStSsest bnanhlel’lemmance between

anmount specifi ed. tThE Iumi n,\gnce bet ween Jﬁ s _and £ a licht
laiga 23 PORE JETTTARY UXA EERRPIE hijes pare T wpisP AR elORakof a Li
StPPRY agen® TRRadd MRlenaidreater Wath theGasduntBpydifie) Theluminance
TN ML T T —
wad 8Bdskiih )lvlﬁﬂﬁth%'a&i&nzgf f}ﬁtSirﬂiﬂﬂB:QtQﬁBh"@dgexﬁlihaﬁ Wes added was less

| um nance bet g%n1i)‘%a\/\/;313 poor du

|

to haze. .
thep thar PR YesRes! wagee, B%‘é’eieﬁ?%m% A0 fherarb aiability passed,
blgfﬂa@,ggﬁégﬁgaﬁéeaﬁg%r added was greater than the anount
specified. The flame retardance passed, and t

| umi FRIRATaEEE samPpledhiyas psased, WGk theamengy ?Féﬁe Siflame retarding

ag%hag’ade'dt\yasa@'Ga@(elr IEL R ARSICPeMBEES TROHermdd sé%ﬂlty'a%d flame
| ai med . Aflanme retardant and | i ght dlffusmg

rep@ﬁyecaermm éup thel Inminars ety enn laemprassony duete hadet s

by V@drﬁ%raﬁ@e Ex@ﬁlpl/ec@cvgg QQ'é?e e hidh ¢HY amgullt &%o@ycﬂﬁf&l&tone
ht diffusing %gent
t

de&;é m@garwpt ﬂtqnethauamé ppesified.  The fame retetséaw pﬁsg%dr fand the
luﬁgng%e%hgégn lgfnp‘rél é)la‘s&iat bt 191 tHQnﬁ‘&AeéB&beQ atd lem@'?etardance were

average partic anet er of to 20 mand .

pdbr5 parts by weight of a sili cone conpound ( D) ,

wherein the main chain of the silicone conmpound (D)

i s branched and contains organic functional groups,

erlaintedds:

_ 1. A 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 to 10 um, 0.03 to 1 part
by weight of a light storing agent (C) with an average particle diameter of 1 to 20 pm and
0.01 to 1.5 parts by weight of a silicone compound (D), wherein the main chain of the
silicone compound (D) is branched and contains organic functional groups, wherein the
organic functional groups essentially include aromatic groups and the organic functional

groups other than terminal groups may optionally include hydrocarbon groups other

than aromatic groups.
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organi ¢ functional groups essentially include aromatic
groups and the organic functional groups other than

term nal groups may optionally include hydrocarbon

groups other 35 than aromatic groups. 16 2. The

pol ycar bonate resin conposition of claim1, further
conprising 0.1 to 1.2 parts by weight of a

pol Ycapr Ghapbhnarbonatd resinsopobsition bgﬂm 1;fagihgr comprising 0.1 to

0|t|o erein the amount of
1%:?1‘%]%? g“é ¥ %ﬁ"@capégﬂé‘n{"“%%) is 0.2 to 5 parts by
wei ght . H‘hé poIEherbpohgecrasxb@naﬂpesmes pficlgiomp o5 2t vberest the amount

o BB L ATE P bR P10 HYTHED sl ot o (e

wei ght . he Pobycpeiloyatrdesinabaposgision of amposi ofickrimefl tardy wherein

one of c ight st g agent
eng gsnong G G Faht riRrgPERTSE & 10 & Raraa RS, 2
pol >5car b amatpe]ycefiofia ampiGSoipositioh oﬁmtyy omeeofaﬂaimsaj tost, Wherein
wher ei n é?'th si licone cog(]e)ound % 2) cq?nt ai ns
th%uhgbfe%fmﬁﬁgﬁ‘?ﬂ( B 1oy UL PR OBPOHF or nul a
RS @..5 (T-BeLH&)ﬂ}tcﬁ}boﬂﬁds/ &Bm%hip‘%ﬂtﬁﬁfoéﬁﬁﬁbﬁdofﬂﬂalms 1 to 5, wherein
formul a Si 02. Qunits ti i | gxane uni
the Rdicany egppaznd ( &h@’r"éfﬂﬁs ot ?g‘gg‘ﬁ’ies%e? “8+t§5?ﬁr85"“‘ed by a formula
Rélbbngt"r Qnal) ag{dmmmxtz re;msera@a ¥ arthendh Si0es(Qunits) per entire
nposi ti on of one of clains 1 to 6, \wherei t he
sxbrt@ram%lt f%m@t%%awhgrfaa BsrepreseRts &l ?rgewé%waaﬂmueo)

contai ns Ble JAAatbRARtdRIsth bnifositiba dﬁiﬂﬂ@hdz 6f @4idABto &.wherein
The pol ﬁlcar bonate resin conposition o ane

f
theloaganic functiona] axpienscat the ¢iHeonercoRARORES JPRBLAIEE 8¢ {?ﬁ%‘iﬁﬂ mole % of
ar%ﬁ't‘x@?ro&rd}e hydr ocar bon groups other than the aromatic
group met hyl groups, and the term nal groups_ are
at |®ast Breepadelagemate fesonsantrositipngid gng ofpPef dpiee 1 to 7, wherein

th'g%trgﬁ‘nlatlg ERBS artp h u9§' pt%e hMEdcaMoh F6@pthédthan the aromatic
koxy gr oups . carbonat e resin )
gr@enm@l Mt mouamﬂndrfée éfrmbln $FQURS 255 2} leagh ape pejectp from the
| R
UB ld&%}{/)pl %rﬁﬁetﬁ%l %r%ggsg pﬁgfr{gtlg'z‘g\gp P}dx‘oﬁyl%rgépé éhd)a 0XY groups.
pol y2ar boht aolyceasbcma(cmesumommsnmgmf a@Wforne@f ﬁglrssnéé@ 8, wherein

th% a%@un%%f m/e %ﬂto‘%e nghggn (:ﬁ)yl 6r0k3qg @tﬁep:{rgﬁg Qvelglht per 100 parts by

nposi t'i on cl ai ns
whig@hbfﬁiefﬁoiﬁﬂf@natmtsmdﬂ) claim 10 used for a |iqui d

o i W 10 DR bR R PP g o
caniysitidn coflas;ploaysf claims 1to 9.
11. The light diffusing sheet of claim 10 used for a liquid crystal display.
13.  The light diffusing sheet of claim 10 used for a direct backlighting for
liquid crystal displays.
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