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77 FLAVE RETARDANT AND LI GHT DI FFUSI NG PO-YCARBENATE —
RESIN COWPGCSI TI ON AND LI GHT DI FFUSI NG SHEET mm\“\\“\
Field of the Invention 5 [0001] The present \\\\

relates to a |light diffusing polycarbonate resi L
conposition to which flane retardance is i n’partec? _By

FAHME BEFPARDANEANYDAYES mfpmﬁﬂg.c Pbﬁcﬁ%ﬁmﬁ RESIN

and, when desired, an organic netal salt conpoun 0 a

| i ght GPMRETITIONAN: RRATEFUSNG SHRES THEBEOF

l'ight diffusing agent and, when desired, 10

pol ycaprol act one wi thout adversely affecting the |ight
Mﬁ&éﬁhﬂgﬂeﬂd | um nance properties and w t hout
[ n 1|qorati ng chlorine or bronine, and a |ight
di ?%si ng sheet thereof. Mre specifically, the
prEearesdmevinton plaesetotslightl diffising ipblydsitdgate resin composition
1B | ycar bona&e resin co osé gon with excellent flane
to wiich #§igs retaradnge it Fparieby Adding Asihrene crmpesnd e mmmenti
constiudtiophinds ahieqi Alesired, a@cHERNie mdtal dallOddimgbubf Ys hEhs aﬁﬁlﬁ‘ng
fqr djrect backlightjng units 15 and eﬁl‘g‘% I'i ght’i ng
P°1Y°aﬁ1°f1§terf<9ﬁlq Gogtaing 4 deky diffusisgiagprinandymdisa desired xfi‘;l;cr
olychp@Mctdid WRMOGOHverseW 426D tRE 15 iPSing RNdAb ki e
POy ail),llg) ap(nlﬁi.catdi)pns re%lyﬁ rti?ér%g _Fi ght gg{%sll n .prop'ért'l es
propegtigs and witheut Hicprresaidne ellerine apbriweingand 4 hightsdiffiesing sheet
[ : [ r €ep .
e e APeeically 4 presehY AR RANEb Sol B8 i ituqipe alvcarbonate
resin comyesiton apil ¢?®all¢rt~rf§mi1mreéheiam:¢,ddtéallyelisedtim garts ima(ﬂéu'als
' n r.areas n. a ,pol ycarbon L. :
coverfif PPN 68l MARENE L8 Py LBEef nB85YPELPST Bafiiapgine wnics
and edegellighttime hingé farioguid prystalnelbsisfonr globébibxks (fclﬁqryliélﬁing devices,

. | evisi.ons, lLighti,ng deyice covers, switches in )
switehds BE VG teviced g Berpfiss fonacteatizing Fegiiclifouipt erapgrties and
a light déffusien stieet molded fr@mithe bargasnits |ight. Therefore, a

material having sufficient light diffusing properties

such that it does not reveal the shape of the light -
Priorgatirce (a | anp) behind a nolded resin product without

a rsely affecting the |um nance of the |ight source

af&ﬁlggh as possible is being sought. [0003] 30 In the

C PoMRAHoARR rebRERRO kﬁ%{mz@nﬂﬁ}aﬁ%ﬁnt Hgi‘f‘&:gih:%ﬂ%ﬁ% a%road

inorganic particles wth a different 1ndex o
rangerqrélfapaléfqtmsm electringd ¢lepsronic Odp ansumotiyesaysl atbemareas. When a

i : p ' YZ'e ohat esin..
8010 s R RIS 8 ALY b o
units frdigayd p@gtql@elghi@iopgj @giﬁtltg}iﬁad@ coesisnswifdPes émvarious devices and
the hlla,le,féﬁ% ﬁg{ft%oucel i v@sqglletsh Rdthe n(%‘irt] gﬁ%ﬁgwﬁgﬁkﬁ&% 03]8,{ z?e gjéterial

usion properties by a

- having gdfficient light diffusing properties such that it does not reveal the shape of the

light source (a lamp) behind a molded resin product without adversely affecting the
luminance of the light source as much as possible is being sought.
{0003]

In the conventional technology, a method in which polymer or inorganic particles
with a different index of refraction were added as a dispersed phase to a continuous
phase formed using a polycarbonate resin was used for the purpose of imparting light
diffusing properties to the polycarbonate resin. (Patent Reference 1) In addition,

methods to realize desired light diffusion properties by adjusting the refractive index
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di fference between the di spersed phase and the

conti nuous phase or the size of the particles in the
di spersed phase have been proposed. (Patent References
2 and 3) [Patent Reference 1] Japanese Patent
Application Public Di sclosure (Kokai) No. 560- 184559

. R e renc se Pat ent I|c
difor TR B (RS Bles? RO Fepdirypao BbRLY dsife e of the
partidRef iartha d&BpB}sedqxhaﬁehevd%eﬁlﬁrompﬁ.l (IaitémRé:folalnbé?s 2 and 3)
k % Kokgi ) No. HO7-234304 [0004] 10 Although
pd?? é&g%ﬁg B g3|n is a highly flane retardant
leaﬁzine!se PateitiAppliciass Pablid Wisslebdre Kbk A1) WoS B60+484559

ert#ﬁf ever better flame retardance is being
eTelCBet to satisfy the need for safety in

e Ugpdriese Plater| Aplic AL PR HRcBAR.! (K@Réu@ RS, W8r193950
I| ht dlffu5|ngbsheets are used. [0005] 15 A nethod

tenicRefsrange g6 anount of an ol i goner or a pol ymer of
t D8p&sb PARIE ApRRENEH PURIOHiDLATARERE) Nod BRIl
has previously ‘been used to Inprove t ane

Obance of pol ycar bonat e resi ns. However, the

| ted d.
O AT ol RSO e PR
posseggang self extmgmflshang pepertdsst eltleml begtetr lf?niban;emgﬂﬁncmﬁrbreg}gnsought in
Ll e U e 0] a a
ot ST P b Vs BT R o Rl G

light dnffesimgleheets adeabeded from an enV| ronnent al _
p ctive. Problems to be solved by the Invention
ﬁ%%%f 25 The objective of the present inventionis to

pA&ﬁéﬂhbdan Whad a irfé HmboQat HRAnySlRoRRPAE 8 poly@Sdrbf the carbonate
ition wth excellent flanme retardance w t hout

de“"a&b‘@é?@é?fgﬂnaﬁde‘alﬁpkﬂj\% Adhas|nEaviawly beemusad; tgrhimpaevef theiflagne

retard¥ned 6f ol PsarBottht ¥ I HEWE R thie MR NG rgY a kb @8 Jre
to present a ll%Ut dlffu5|ng sheet. 30 Means to
[

and
halog@atg@ cqQrapoyndAentaaing| ompe rajged 4 qwngmmoatpug theogeneeatiomof a
gas co%’éﬁlﬁﬂfé t,\h% h%lldéq}{ upBn OB Estidie I LGB (A ﬁ&{ &tbaeﬂ%xﬂgg%(t%rdmg

the i nventors di'scovered a ycar bona
agentrtbé‘i ‘ilpels h‘at quﬁramaﬁ#bﬁlee, bronyine|aghidrthe dike fis gemredlffdw anng

gllent flame retardance and |ight
envu 1Aélérglr)Jro‘r;;ert|es and a 35 high degree of optical

perfornance wi t hout adversely affecting the | um nance
Problc,??pﬁ]&i tA i)eg!)})tlved by the Invention

[0006]

The objective of the present 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 and

to present a light diffusing sheet.

Means to solve the Problems

[0007]

The inventors conducted an extensive study to solve the problems described above.
As a result, the inventors discovered a polycarbonate resin that is capable of yielding a
light diffusing sheet with excellent flame retardance and light diffusing properties and a

high degree of optical performance without adversely affecting the luminance and light
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2 diffusion properties by adding a [ight diffusion
agent, a silicone conpound with a specific structure
and, when desired, polycaprol actone and/ or a netal
salt of an organic conmpound to a pol ycarbonate resin.
The present invention was conpleted based on the

. ' 008 t
aitusfHegH S b9 At g e b nS R migh o epecitic
structgiré finld;,lwﬂ@prpdﬁsynedr ;Inﬂyrabeolaasna afd/ope Ridtalasal T Hnr drghnig

arts b I ght . of carbonate resin (A),, 0,1
compqtigB A duchfotid Bisit o e RSt PP Py R tgped o the
discovengl O. 01 to 1 5 parts by wei ght of a silicone

cgﬂ@g nd (C), wherein the main chain of the silicone
1 tpound (C is branched and the silicone conpound

( ChatRNilRl Yt Sh8edinfent BN@Hel RB&nt iMeAYBA idR @lahﬁeretardant and
sence of aromatic groups Is essential as th
light gy

%B@OWGF\W@MQS@?@%@Slt@mcom@sywe%m%by weight of a
polycdtBeH 6 QEQQ @AE rOOPQSB Pihehy Uan'm QfQ ;‘ﬁ?ﬁf ﬁlfﬂl%glképa%q ch® (B) and 0.01 to

optlona organlc functi on rou ot'her
L5 pagterhyi ‘ﬁ%tlghgﬁfcﬂmbcwoamougdt(ch wfhiepein nge mmt:hmloﬁdub SIhcone

comp gr(@ﬂs brlaﬁcl[leqp nci th-gré%cohg c&gﬁoénecf t%?r?sdorgg&tc furflctlonal

present | nvention car
gTOUPé: emb@kse pre@ﬂn@bifarmaitl@groﬁlps ta‘msem‘lmslthe pggaaic functional groups

a one wherein . the anmount of the..
bus b8 ey ERL B ARG o oo B G b SRR erofpe tginpatas the
organib(fﬁnqttmrtaik ghyupsetiggrithah tédeinapglovpaahdadight AFfiisihg #Neet molded
ﬂmre?nd a light diffusing sheet nolded thereof. 20 [0010]
™n addition, the third enbodi nent of the present
i [poegk i on is a polycarbonate resin conposition

0 alne by further conprising a netal organic
c tihideeesonsrankadimentef thawrgsenbhmvendonis apolycaehenate resin

compcﬁﬁmﬁﬂﬁhn@&by|f§rth10éb1nﬁ1‘i)slgg 8 pBB"E:&plQYac‘ﬂﬁieqm) “ﬂﬁfelikqge amount
ts of the carbonate resin (A

of the |PP£YH%PI<9 afcrfuse Pé; ispd de lr%l?‘ﬁé‘db)t Weigdbper 1905parte }velaht of the

polycafifg&lattb @&sin (Mead Ly h%ﬂt mggﬂgréﬁgét Bbldbiendeesent

|nven ion is a polycarbonate resin conposition
éﬂned by further conprising a polycaprol actone (D)

qlhe t frg %mb%d%%{m%lfﬁge }ax%)serﬂqgvérn n%rsr%:p%:lyc%rlboyate

t e po ycapro actone part t
resin ¢oeipplsitiqreobtdided bx rfmsthbycqugﬂmg eﬁnetthleorgahi;c(cambomﬁd €E) wherein

eSS B LGS 6 15 0L Bl S0 e 10

parts b}awteglhy)f vied pilycaoboridte rego [A()mfdtwhglttﬁdlﬁ'ﬁaha shéﬁt rasldedithereof.
Ih@?i di ffusi ng sheet nol ded thereof. Advantages of
t nvention [0012]

In addition, the fourth embodiment of the present invention is a polycarbonate
resin composition obtained by further comprising a polycaprolactone (D) and a metal
organic compound (E) and the amount of the polycaprolactone (D) is 0.1 part to 1.2 parts
by weight per 100 parts by weight of the polycarbonate resin (A) and the amount of the
metal organic compound (E) is 0.001 to 0.8 part by weight per 100 parts by weight of the
polycarbonate resin (A) and a light diffusing sheet molded thereof.

Advantages of the Invention
[0012]
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3 The light diffusion sheet obtained by nolding the

i ght diffusing polycarbonate resin conposition of

the present invention having excellent flane

retardance has excellent flanme retardance w thout

adversely affecting the | um nance and Iight di ffusi on

PrOREL mefﬁffeé B'gﬁ dtlo@ RRJALS

and | sé i deal for Use %néj ‘FJ gl%gg% Fica ns Pselélﬁlpf’ﬁ'ﬁﬁﬁjgnate
resingogpogisigned tbﬁ pwsemtoalverpsm lmvme:e:ellexﬁir flahe Betaeddnet ihas
exce]@énttd&%mgewdgﬁée gi ?Huteadjvés@?ymg t ?1%15 Eﬁg]ﬂuﬁ)gg abg Pﬁggﬂlffusion

pr esent | nvention nmeasurti ng
properiiep of thedighd affusong pélytdrboitytaredia andiis Ideal foanee ingller ;

Q beams from.a ].a ht di ffusion
apph?%téé’e’i“’?‘%@m’%mﬁ Eﬁdgﬁaee °£88Jécagp€6!é‘§5m% €i | ed
Description of the Invention [0013] The pol ycarbonate
Brief sin A 58 in.the present invention is a polymer
phosgene net hod wherein a variety

of Figukyskows the didthod QSRIOMNHS prssedt ir@é’ﬁﬁoﬁ @or Iﬁggsgrmg the
W th hos%gne or _usjng an ester exchan

lumiggnce be ARPSr &913@@5}% of thectsabaiel Aagidamn@acetmegelr» B: Light
beamRGhdin @35@; SUCRheairfisRheRkbt; Wmﬁgﬁt(@da% )ke ar e

allowed to react. Pol ycarbonate resins pro uce usi ng
2, 2- bi s(4- hydr oxyphenyl ) propane (bisphenol A) may be

Detaﬁé& Bgs& t@nto\fpli)ep vefit} le. 20 [00.14] As the di hydroxy
I ar conpoun es ed above, bis(hydroxyaryl)
allR@f@s such as bis(4 hydroxyphenyl) met hane, 1, 1-
bi eLh 2-bis(4- h drox henl
bl}?%;bg%gf%ggéq Iee? 5 oxyp%hgrﬁffa? nf 1 \é«.wél 1S a OP mer obtamed

usings ghabghnyejmﬂypilwlngtlein Pphetistly of dHydass, (?1§lry1 compounds is allowed to
nyl) “propane

d h | - 3- et hyl
react gl PhGET IR B9 okt pEnEr (Rebiize By P pabdspangiary]
compg@uid bm&ééawdylﬁxgm£ehéﬂ§mm%rt31bhe1@ﬂ QRADBateardt tHef1d are

allowl B K. Pty o B P ol 12 bipt sty pheny propane

(bisplizrs{ AY tagypaitsl as <ayc9b@all &anfpte.such as 1,
[€ 4 hydr oxyphenyl ) cycl opentane and 1, 1-
bi‘ii hydr oxyphenyl ) cycl ohexane; di hydroxy di aryl

eakehs
o L AR SRR g
as bis{f}-hy droxwphery ége@gngdchb@y hydlroxmhwui)@tyaﬂ 2heebig(4-

hydro?t&' fg/éﬂr;'gxblﬂbg'é’ %;%é?é(ghﬁ%@%hgﬂgc%%% g’llél&hhydsroxw%enyl) phenyl
methann% 2 %bméidbmﬁymhsnyloﬁ mwbhﬁlyrh*mpinaéﬂ 1- bids(cﬂﬁyc&fd)dy 3-
e A e A R Pt o DI, 2 e

hydrogyﬁkﬁg@kommlfemmﬁ paoghrielend 2, Rﬁls(rmhy&ﬂ)xgrfﬁt,@di(::hllbraﬂ@ér{yﬂ)q}}opane
i vidually or as

d
o Bl A B e 1.1

bis(4-hydroxyphenyl) cyclohexane; dihydroxy diaryl ethers such as 4,4'- dihydroxy
diphenyl ether and 4,4"-dihydroxy-3,3'" dimethyldiphenyl ether; dihydroxy diaryl sulfides
such as 4,4'-dihydroxy diphenyl sulfide; dihydroxy diaryl sulfoxides such as 4,4'-
dihydroxy diphenyl sulfoxide and 4,4'-dihydroxy-3,3'-dimethyl dipheny! sulfoxide and
dihydroxy diaryl sulfones such 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
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exanpl es, piperazine, dipiperidyl hydroquinone,
resorcinol, 4, 4'-dihydroxydi phenyl and the |ike may
be m xed and used. [0015] Furthernore, the di hydroxy
di aryl conpounds descri bed above and phenol 5
conmpounds with at | east three val ences such as those

exarﬁﬂil@%@&la@ﬂﬂe N@yipReidy B‘ﬁﬁ’oc?tm:lonéJ %F u (1:'?1'331 Y Iled.ﬁlygpo?(lydlwhenyl and

ﬁk Ieaié three val ences [ uor og
the Lykesmay b mHyed ondjugedi r i - (4- hydr oxyphenyl ) - hept ane,
2, Rxﬁ5p|ne thyI 2,4,6-tri -(4-hydroxyphenyl)-hept ane,

1,3,5-tri h droxyphenyl) benzol, 1, 1,
1- FPTtthWdﬂmgbhtnw Mtlmﬂmepoandb QesandacBalEd’ve%nG‘bh@nol

comﬁyutfmg Kaety. Qt' lggs%;%h%eo %CQQ%% s?vaw } ooftbgleayl Iekneuxed and

be cite
usedmﬂset(bg |p§pn0]/ewxglhat lehstt ttheeqmily@c&é tﬂmﬂrbﬁuélﬁﬁj 4)64d$meth gl 2.4, 6 tri-(4-

0 but, 15,000 to 35,0
By drg&’gdfh%ﬁfl b 5%8”6"’ 29850%“1 bﬁ% ‘886“’ “hydrexypheryllshertane, 13,5 tri
(4- h}’\dhexyprhemmrbeml SL -t A- (inyuﬁﬁbeﬁ&%Ilﬁet!h%ﬁé Bnd 3 2’%% yl@ry-
dih %{%xg{i}t g@y E’cﬁ‘% 1? gent, a catalij‘st and the |
Y Rhenyd Wil promape enfl the, ¢ gtitbediiteflusi ng agent
(Hpowsled in the present invention is not particularly

tri.cted anong polyneric Séftens and i norganic
?/& eaYiicosiy pyerage mokieulareraiekt of the pplysarbboateirssin is ordmanly

10,0000 R0RY; biIHOWRIRY to J5R0AIBRLAER R 19 0BE 1RE8DEN! PP

the form of particles that are I nsolub
prefezrad,, JVhen produeingsueh s pplyasbonherresinl a gitlectil 4rf wisighgagQsting

agenﬁiged%algxﬁ)addsth@(iﬁ@%&gpb Fsedpa%lrycgrcgonate resin (A
sen

onent of the inventron and is dispersed
udp §7a wel | knomn met hod such as nelting and m xi ng

[ speci fic exanples of the
:Tg t fdf*%gﬂ?%a%e[“gg%)slﬁeﬁéf‘ éﬁ‘ﬁ Presgnt nyentien isdioh partiqudarly
restnggedcgnmgjpnlmeho systems ahd imdgarsit byteme as fd 440the Chih a1
|un1o titapium 25 phosphate,

i de
compbiilin R ernbd BB eVHE Bt Siemtme s be @ rosane 1 i lowh of
partugésats}mt fard ir@blubleagr dﬂl@hﬁ&l |sf>l%bﬁ>- 1th@Ynath§|pq1’asé Whbe Ea.léthﬁ ﬁlffusing
e

co pol y | silses oxanes an
agentI @ s acgtﬁge% ?é%m) chib?rfat}g irwn oggriofthe agqrsyht myvention and
is dispérged 0bidg aPPlVREIVRE ndeYIS sulB oY %éi&hé‘ ahd %xmgl‘i%x% e@c@zeuder

8]nylon type, styrene nethacrylate type
t?@ nor bornene type and the |ike agents may be

CiAls@geciBO t L e
ol Iglec o e%ﬁ??;?lgi ?@%gggﬁﬁ{?uﬁ% {b%npﬁ%gigéplc cﬁkfa usi6n agents such
as calcywm earbppageqsilica, ﬁglcggea; macsdlfide] minc ohdteht&taﬁlmlixﬁ WRkidegtitanium
h di f I on

e AL B e BT e

sulfatg; ¢dlay, thlgerubibpr-bike sidicone eldétemetd) Popaidthel £1s64 B8 anl $he like

and ol‘g%‘fﬁc &ﬁﬁglo;i alglenttshs%ch s? Q(t:ryﬁc rgpy%n}cr 30 ?rggtgf tylple leyglggn ?ype,

urethane type, nylon type, styrene methacrylate type, fluorine type, norbornene type and
the like agents may be cited.

[0019]

Furthermore, the particle diameter of the light diffusing agent is not particularly
restricted as long as the addition of the diffusing agent yields the desired light diffusion
property. However, an average particle diameter of about 1 to 30 pm can ideally be used.
When the particle diameter is less than 1 um, the agent simply transmits light and a
light diffusing effect is sometimes difficult to obtain. Similarly, when the particle



10

15

20

25

30
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obtain. Simlarly, when the particle 5 dianeter

exceeds 30 m a sufficient light diffusing effect is

not obtained and visual recognition is sonetines

poor. In addition, the particle size distribution IS
diamR®dr exPedds! r

Aok Ak SO d YrhEShL AN o DBoRNR R b e
recograen [ssogpsignesAtoor. ebs addition,| uhg Iprtddlé Bizs ldrsgmh@tedm ﬁ; it h

r art| rtjcle si
partlgwsggjlrg%c%ﬁ%gggm?ypeasb i {}?5 1@@&8‘ pﬁ“ %‘?ﬁf}?‘ﬁ%\’t gmange 1.5 to
25 P“AQS ntose ldﬁﬁﬂh uaeaht leabtetws light @ifftdih® HEd 28 whlhAdiffbfen® Qberage
d have,.at . | east t particle size

: part1g]% stlzes,b%a)tr %?531%‘1}5%8’“[5’@@8 angd 4yRes dnay l)%,u%ﬁd ipgombination. Agents

with ammtldatslmrdlstﬁ'ibﬂﬁeh thdthie n@miHH&rnQBn@Ba@éjgﬁgaét' t%tpartlcle size
distr ftfu3| éwg is. 0.1to parts by wel ght per
P8y HbP"t’h@ﬂp‘BP%m bonate resin (A
of[obdd present i nvention. Wien the anount added is

s than 0.1 parts b a sufficient |ight
d?ﬁﬁ%‘i‘?f@“té’f pacaddpd élskywb@tffuamgfagsut (B)ti0.d13b i prarteetisi wejght per
100 paltsSbyoRtikRNRE %%Wc%x@oﬁate%‘eg] f(??-;\ C%l th&tp\?ﬁseﬁxt?%veng‘%u {¥hen the

- transmttance IS ver sel
amougt adderd; lsge?ﬁatlhlas Qo pawss ghtwelginda sufficieat Hght duﬁghfrng effect becomes

f e ing this
e B0 A 0 SO g D B
advengelygffected Wﬂmretlpramﬁ@mtedceeﬁ@@&h}ts blheeight, iac@ @ﬁfﬁcllqent light

USG nventi on as shown
dlffuscI\IQéTP%g&g%e(nng% Spnng erﬂhrt%fnfg)ma Bﬁttglis petign blpgw@ﬁzgﬂe nah¢range
0.2 tocthpants by oveidleas modsTpfdferrgd.OUPS as organi ¢ functi onal

gr% or aromatic groups and hydrocarbon groups
(éxc ding aromatic 20 groups). Ceneral fornmula (1)

[ OB22]lidofd esth f@indH @) R dinliheprédddRt 1%n%nxas gﬁoaln 19R5e general
form1§ SI-OSIOSI 3 XRnX OmO
Youk RPnigs é‘skgﬁfmlfég‘ﬁﬁi“cc}‘famw%&“i ahmangmtespgrom dedrenoic
functiohal ¥
unctiofgl gmups 6N@omatRNFodps zhﬁpﬁﬁﬁf@ T gfﬁﬁ?g@%x&g{dﬁf%oma&m

0023] That is, the presence o
ErOUPShe fornula, R represents an organic
[Chemical Formula 1]

General formula (1)
1
m X

[0022]
Here R!, R? and R3 represent organic functional groups bonded to the main chain, and X

-0—L—x,
-o-%-0-

represents terminal groups.

foo23]

That is, the presence of T units [RSiO15 (in the formula, R represents an organic
functional group)] and/or Q units (SiOz.0) as branching units is a characteristic. The
presence of at least 20 mole % of siloxane units in the whole is preferred. When less
than 20 mole % is present, the heat resistance of the silicone compound (C) and its flame

retarding effect decline. In addition, the viscosity of the silicone compound (C) itself is
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functional group)] and/or Qunits (Si02.0) as

branching units is a characteristic. The 30 presence

of at |least 20 nole % of siloxane units in the whole

is preferred. Wen less than 20 nole %is present,

the heat resistance of the silicone conpound (CD apg

I .l t e

o0 R e R E P e R e REl A Bopatd B ) R4 o Bgiaine
propergigs aambmﬁemkm@mm@y pffeqted.t Ths pwisticetdfiat least 30 mole % and no

mormlax%rxgéig%%&g refelr%/ dand the nolding properties

are sonetines a af fected. The presence of at
| 8624130 nole % and no nore than 95 nole %is nore
he silicone

f e red 00. I n addj io , .
PR St b Bding SpBn (CLpRlrabl antainset Inttbmele % of
aromatio igedups 1g Itﬁél Prgainit ﬁlE@tl&fﬂ %’deg)sfﬂéﬁaéd ME ntdiA¥Rgin anatlisbranched
ded t an ranched e chai ns
ide B T P e e oL e

Whe kige éopicdati@iorfisbélsw thi¥hibel fif ﬂ%ﬁﬂ& fthFdhg Bffedt SoRBLHAYs
[ ran e, the flame retarding effect sonetines
declifgifieriod

G@ﬁ?‘étx Wethahich eEemsticgnonpspinsiensy ameng themselves
duru‘%r &ﬁﬂﬁxsﬁ@ﬁ‘ dﬁ'ﬂ ?é:és@ﬁ@ b1 DR HofeGre ]tgarg gg nﬂ? e9 gqxlflosi':érgrg}‘erred

? nol e % but no nore than % i
%ﬁred [0025] Aromatic groups must be present as

AR B B i B e
aromggp 'gm;q’gsv]dgena'l hiphegiy rtrapﬁthaﬂeﬁe or[:theﬂ)dengﬁgu@Sarag)@efﬁ%ﬂ, but
phenfl 085 £ mb A Rer P 2 A8 B RaB e opt | onal |y

prfbah'nd:arhm tivaips otlganhan ﬁmﬁm@@ahpgm@ym& optibe41ly PrRBent as the
As t he UB@ carbon groups _other than
g

orgam? g%? Onal o OB‘SSSOthgT R}mn tGF roypsy As the ygrogagbepgroups other
than grcmnmc groups, pilleyf] g6 1G1k, pa_ﬂ’tftula&%ymtnﬁﬂ‘lytl gfc?i;blsa@r;ﬁefe{rgd
t 0 WO (0] our sel ec
’Igﬁ,]et[e {r%g/gpogﬁpg lrﬁf)g p m é‘ﬁg yecme(ﬂgﬁ mHSWPfe )tyvoé? &lﬂg sglegted from
methﬁl é&ew ﬁfe‘ﬁl}}pgroﬁb eh}&lrbkﬂ%@&l;?@ﬁ@@lkegy Fx%le( %e%ﬁiﬁoh@ compound

di spersed in a ycar bona Fesin

(©) cayhes oty AipoEsed ipa bab et Ban @@egéhesfedpmamaé groups
are sd16¢t68 §inb@%élrigr)m9ﬂzlor{ Q?os%hhkﬁ%ﬁ@f theTRRYAL. n%}ou?x%c(ﬁ‘s 8cd:urs with

with difficulty when a polycarbonate resi
difficulty whepea rRobyaaohanaty ©simiA dndensiicondwempound (A are kneaded due to

low ré:ﬁ:ﬁ@it&v Al Yy re}’é‘\?lt Al &} lﬁbﬁe’tte? ﬁi/e%t Qi ee:rﬁ,éelc canebe imparted and

retardi ng effect can
moldlpsme@etrtles flfruhetrhmprovep r’Hvaemenyé gl‘mﬂphy bagtmﬂmly preferred. When

the m%ﬂwl &}pa&'}t% er)){r:r% o(vjv re\él\r:] e%gyégestg eg&eﬁeﬁ}wycila[? ! ougé%/\ll thffgemely

om1reac V|ty 'S
goodamdehqﬂaanebgtarcgnmdmafwmehembkm retardance is fur_ther
[ 0026] The average nol ecul ar wei ght (wei ght
a@ﬁiage) of the silicone conpound (C) is preferably:.

afThk &&SiagS D)€ ubart wéh@hw&gﬁﬂw&rzﬁg@@ oD siEB cbfifound (O) is
preferaY)?y atgleast 5, ggouélirnomgore than 500,000. When the average molecular weight
is less than 5,000, the heat resistance of the silicone compound itself declines lowering
the flame retarding effect. Furthermore, the melt viscosity is too low and causes the
silicone compound to sometimes leach out on the surface of the molded polycarbonate
resin (A) material, adversely affecting the molding properties. In addition, when the
average molecular weight exceeds 500,000, the melt viscosity rises and sometimes

adversely affects the dispersion uniformity in the polycarbonate resin (A) causing the
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30 is less than 5,000, the heat resistance of the

silicone conpound itself declines lowering the flane

retarding effect. Furthernore, the nelt viscosity is

too | ow and causes the silicone conpound to sonetines:

| each out on the surface of the nol ded pol ycarbonate
flamé eStaRdih t L6l L e Id|n

pr oger t ?éggalaﬁldarg&fh ﬁﬁbaﬁ ok t?ﬁgcqﬁlav eq% 5%‘2“%‘6?%&% t 10,000
but ng#ﬁthe)%@é@@ﬁomga@@madmefmtdd viscosity rises and

sogpst)mes 35 adversely affects the di spersion
unlforn1ty in the polycarbonate resin (A) causing the

7 Theaamowntt erschqoge ecﬁrflmltnd’a(lﬁﬂ addédlisroyo pu Gpeirtd &watght per 100
0 but no

partsdﬁ}g%%% g parotnla %Tegﬂ @Sﬁf étfeePrFé%“t IPW’ﬂn AFhédded

amomtmxn&tedﬂig el nangenfn ciogralifdtioi)s @;ﬂﬁ@&a’b!iahs%in&f]th% ri]'ﬁme retarding
0

effecplaﬁlt?%%e%‘sﬁgt@’ ot OJOO Oéfpaf@évt ﬁ?@ééﬁthWﬁfeﬂ&ﬁL apgh the range

Q05amQQﬁtaﬁnmngnegﬁgaﬁhqgekngdrange in either direction
iﬁ avorable since the flane retarding effect is
[ uate. The range 0.01-0.8 part by weight is nore

e r
P IR Acloh D) B0 I the BRaphin0Ridor AL 2 )
manyfagtyred,using amr&wnmmmmpunam@ of eptalpycvlectone in the presence of a
catalfRNEE RS tthn%golgﬁiep 9t 3ok 19006 1de?l 1§ g%t %rfué y%geﬁgs readily

S- Capro act e resence O
avai ﬁldﬁ@gmpmallnfar@ 'ﬁx&p&ﬂwna‘ manufietred by DmCh&ﬁicdl CAPA

mamH'Q+t¥19&fbyl §01(7$ Q?é ¥h Val o3 l S C(?nngersccloal | vergggl m-lc-) erélellar weight

manuf-acture
of thQTmimaa)Cd)llchde bﬁ/l(SO(DG/aleIT,ﬂD(Ilb ddall Ksut @Y000&0 YOO ifeven more
prabne?COSity aver age nol ecul ar wei ght 15 of the
ycaprol actone of 10,000 to 100,000 is ideal, but
4@0@@@ to 90, OOO is even nore preferred. [0029]

ﬁértpfrnnre apr ol ctone al so i ncl udes
ST HIEEERORS, IW%B pge]las Dg a qgﬂpglluﬁ%mgmg\gobgaprolactones

obta1ﬂed4b)bhﬁﬁf1§ 101-Bhtand didl BRd lth& Bk € Bo-BFRE RN h¥W ERaprolactone is
ap rol actone is 20 subjected to a ring open o ng

S“bleﬁﬁg;??rérri%ﬂﬂeawg RASANPTIEfIqI0 Py@afpﬁdm@ma@r@gctomseomwewy
t
g e B
é‘ﬁgiprolactone (D) added is 0.1 to 1.2 parts by
Waihg thoQ?rt o%;%iﬁca%@glta%toggg MF 1Ly 1sh t'\ﬂﬁe"ﬁ %g%r bo%wﬁf 100

resin resen inventi o
parts @ad@jghts)f the gol]ymxboﬁ)ati: rpeint(Abyf tiveipgédent i@entionl MGShe

amouhw&@ dI 1@2&3 gaagr)% E:)el epaagg %y éveb%ffe@v %q@%%b%%&%@p% %?ﬁ:lsh r?ot
obserﬁé(hr&nnbtblr daenehée Sm@ﬁht added dxe6bdsNEk palds b weighi! 1@ ficient
ﬂamel’{%{ar grrlc%t{s %ot c')ABtame negrtrh?sdoptlon unfavorable. A more preferred
range is 0.2 to 0.9 part by weight.

[0031]

A metal salt of an aromatic sulfonic acid and a metal salt of a perfluoroalkane
sulfonic acid may be cited as the metal salt of an organic compound (E) used in the
present invention. Ideally, the potassium salt of 4-methyl-N-(4-methylphenyl) sulfonyl-
benzene sulfonamide, potassium diphenylsulfone-3-sulfonate, potassium

diphenylsulfone-3-3'-disulfonate, sodium para-toluene sulfonate, perfluorobutane

sulfonic acid potassium salt and the like may be used.
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range is 0.2 to 0.9 part by weight. [0031] 30 A netal

salt of an aromatic sulfonic acid and a netal salt of

a perfluoroal kane sulfonic acid may be cited as the

nmetal salt of an organic conmpound (E) used in the

present invention. ldeally, the potassiumsalt of

44 pyl-N—(4-nethyIphenyI) sul fonyl - benzene

sul fonam de, potassi um di phenyl sul f one- 3-sul f onat e,
pa‘ﬂ'laslsdqum ofibeheetplliHal toof el-n3)r§amd baipSunida® ad datlisw0n001 to 0.8

pare A0 b0 LR R BB brRED G380 Hftnne amount
added ﬁ(l&s%]thaﬂ'bmoalmurlby wbighbe nahalréﬁaﬁdmb imPfovariy éﬂ‘c&ﬁiﬁ l%t

added 0 0 0.8 part by wel g
obseryigh &B% °%?*gh'efla8?r#’%e ]Imdﬁ‘t%&% Bibsndhe agoHny %}5) d exceeds
2 parWlﬁjl'\NélERt AEelitcreadeigel & efibieas1uniaAne: @ dbt Raflize @ Vmaking this
flame retardance inmproving effect is not 5

OPtIO%Bg’g‘Wé*&% raRosg iden] amgpnt adedds in Bieionge of GOt Q- gart by
weighthen the amount added exceeds 2 parts by weight, haze
i ncreases and sufficient |lum nance is not realized,
38y this option unf avorabl e A nore ideal anount

agded,i we 'iknt)aﬁ J4dait8R 06 g]ﬁ'{e 91%); b dee\éeas%e ded
% P PAS ia

[ 0033] Var | ous we t| VES,
whenmheformk@cermbzeMaadxgbd d&'ﬁlsn@nk@dertlﬁh@ﬂ!e ﬂanﬁrgdmhmgﬁ'act}ce from
i ffusin es are denanded
the h%gtac }1%% r m %’ﬁ%elrfesgl € %’PE ?lﬁg ghﬁo‘?’ﬁi‘:eé\‘ b‘b‘f?é’lmé’nr“é‘gl? n
excellenwnfbarse rétardamicet he present invention with excellent
ft retardance. [0034] 15 For exanple, phenol type
(ﬁgﬁ%sphorus type thermal stabilizing agents

[ Fobextimple, gHenyl type BB phydphbARype thermal stab111z1ng agents [2,6-di-t-

| oh | t hyl
butyl § ety RGPS (s et BeAiohes i gimaatBHEenSL, 4 4niohys Ghrsbuty!-
3- methyl%héﬂol)?UWfn‘e@h}tleﬁﬂeﬁlbﬁ(h-E{F}M‘ELt)methylphenol) n octadecyl 3-(3,5-di-t-

n-.oct adecy di -t- but roxyphen
butyl ﬁrhy&irm 1}9170@10@21:% ip %mynt;bwﬁﬂy %ﬂe ttetrakis-(2,4-di-

t- buty‘(ljlﬁ(er i 654" (bgplﬂen‘}lenetdiﬁws}‘hﬁla@éqyﬁd tHb l‘ﬂke'] tl'uPﬁgzﬂ%% aﬂin wax, n-

hosphi nate and t he |keL ['ubricant’s | para nwax,
butyl ﬁteﬂeatbmywhﬁt@&ﬁaw&x, nafunah bedswy aseglyorrin moavesters, montanic acid

t
e, Ay B SO S0 A 0 388 g o
exammlhetluaantep oxigle| earbemyblagk nt 8 dyth ﬁ]lem)daaﬂpilm cdrbomateeietay, silica,
glass ﬁﬁérg %agsagpk?l% esb El%gé(flgﬁesacéj%?ll ﬁbe t)ec:: :ml g avgg‘g)ug M?lgegs and

ate
the hlgal] a&tsdfty ahpmwmgaagmnus fdlebdbpmngtagém,s [mo&&hzetberoyméSn oil, fluid

vt B S okt b e B h RSB mpac
resmtﬁx&feafnfplrdwm@ dgdrite (hibked reanfdreell wediRg bhRAIRd WikLEraft
polymengffltrlrct))x{J ota aséclng:porueﬁlsr\lgh 22 gne\é}?z;clrglléllie és@ras?gtyrene, acrylonitrile and the
like on a rubber such as polybutadiene, polyacrylate esters, ethylene-propylene type
rubber and the like may be listed as examples) may be added as needed.

[0035]

The execution mode and order are not restricted at all in the present invention.
For example, optional amounts of a polycarbonate resin (A), a light diffusing agent (B), a
silicone compound (C) with a specific structure and, when desired, polycaprolactone (D)

may be metered 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
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resi stance inproving agents (rubber reinforced resins

obt ai ned using graft polynerization of a conpound

such as nethacrylate esters, styrene, acrylonitrile

and the |Iike on a rubber such as pol ybut adi ene,

pol yacryl ate esters, ethylene -propylene type rubber
ordindR{l moABatih Kér i . 25128 e ded . .

agﬂ needed. Soa[a%lgg%]&brﬁ%qg{%ﬁj?l on Erxggl%e %ﬁ%m?)'r do’gér%rﬁ?tgly mn
anothermethed rindividiial comppngnis nipy herseparately mveatedan portiars or as a

hol& XRAdBY ' f | ycar bonat e resi.n

oA, a?(l, ?’8 ﬁ{(ﬂrg{i‘f?éf ‘a%?%éﬂéé%lﬁt““@%?*‘ §f il Qe eBHRvUNhke

meltqgdyndynizeda Gopditidnssush e thaloeatims, atwhech cesponeets are added to
added at once

0 D). _.may be netered and ,
th oRELABA ML P A Bl TRY s LGBy B 55 i
may baeptidrallyisklected chctdrding totthe eirblstagcesBaiMeRingYand mixing

o A A R85 Pl B ¢ hleiscon Sh et
used A teldndiedight diffusiiddad coilidintbn witHiexédlldat NEATROREHL fee of the
be .separately netered in portions or as a Wwhole,

preselh inygnipign “%&#éﬂ&gﬂwﬁwcm R pevellmnsnsinggction malging
metho\lhjeEiSordétiin Praysibe molEhl SktB . ot i

as tge Iocat?%ns at mhigh Coﬂggﬁ%ﬁ@%ngﬁgaggaggﬂﬁgigﬁQhehke
may heuse xtruder, the extruder tenperature, screw rotation

rates, supply rates and the like my be optionally

sel ected according to the circunstances when nelting
Examples m xi ng these conponents, and the m xture may be

fegogsgp i nto pellets. In addition, the nmethod wused to

nold the light diffusing resin conposition with

eXbepresent ifvantion é furtteneephinddnesingé:ea65lbs bélvw Nbuthe present
; LS E Leulgrly restricted, .and a well known
inventifn I0hotARRILTth thsd iRk kb Norshadton R otgh @agisofn the
examphe$ thfagtoneeigbtistaed ardssinessmpbdfiaglynathfeddtRdieviddne | i ke

nﬁXBQF used. Exanples [00361 15 The present
invention is further explained using exanpl es bel ow,

bivowt the sparesignhatefabnidedrare §s lowlsi M ted to these
PolycSH2 | es.. Now the terns "% and "parts" in the
——Xigégﬁ%@éggPefer to wei ght standards unless specifically
sSamnednit Dew W KE Calli®837d0-3 Wedste a5LRAkE nlie %éi?ﬁé 28,000,
h ggag q&g,as foLJowg. 20 Pol ycarbonate resin Sum fond
ence pbhreviated togPE€"»00- 3 (viscosity average nol ecul ar
IAghtugﬂg@ﬁ%a%$ﬁooo, henceforth abbreviated to "PC").
Light diffusing agent Rohm and Haas Corp., EXL-5136
( Behmp and Haas Geipo g 6136 (deeylivafifingibn abbutehéraefodth abbreviated
to vvw_ 1")
Nikko Rika K.K., MSP-S020 (methy! silicone type diffusing agent, henceforth
abbreviated to "LD-2").
[0038]
Silicone compound
The silicone compound was produced according to a commonly practiced
production method. That is, suitable amounts of diorganodichlorosilane, mono-
organotrichlorosilane and tetrachlorosilane or their partially hydrolyzed condensates
were dissolved in an organic solvent. Water was added to allow hydrolysis to occur,
partially condensed silicone compound was formed and triorganochlorosilane was further

added to complete the polymerization. The solvent was subsequently separated using

10
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25 to "LD-1") N kko Rika K K., MsP-S020 (nethyl
silicone type diffusing agent, henceforth abbreviated
to "LD-2"). [00381 Silicone conpound 30 The silicone
conmpound was produced according to a commonly
practiced production nethod. That is, suitable

distilAEBH A0 tﬁé H.Pé o"i‘ﬂ@ Ell:éh'i’ll gfrgééljtgg ﬁf a gﬁlgg e compoun sgnthesned
organot ri chl or osi ne an rachl Orosi T ane ior

usingghe tiethéd/ddvgrbed gbod acondbliowses were dissolved in an

organi ¢ s ter ad oW

togoccg? Bhy@‘?“t%ga°183ﬁggﬁ%% h |I|l%k Céﬂé@ﬁﬁ%&ﬁggramd
f or med phmivl tgrdupr @amdchmme sotabhoganieSuhctidiag grafpsaddanble %
to conp | et.e the Q| rization., The sol vent was
subsequeerﬁ’t”f‘?1 %85&' gﬁ’ytgﬁ"’r‘fﬁs °8% distillation and the

| +ke. Wegghs ket hidledulapesibhe@*0f150000 | i cone conpound
synt hesized usi ng the nmethod descri bed above are as

" 1 61rheRg! eropp é”aB/ﬁT'F@‘I?ﬁ‘?’tt 1p4 T ynjtin grieliGone sortaining the T units
and waik p¥édetit & DA RGPt RERindeAlF e timBN&MYdn & bR rg%ﬁ;f—’was

*& in the total organic functional groups: 60 nol
attachpd toranD yait, Hhosepath one grpnp gtechses %?ﬂewref%teghtwh%aé@élonal
I X h

pher R SEM e LA, ot ok 0l Sl 8 PR o e
termifal groups, organigfynciioral @nounsrotEenthianphieoyl groeps weed allierethyl
groupr the tine. Wien a phenyl group was attached to a D

unit, those with one group attached were preferred.
** \Whbe sg@tﬁdaho fighres Gorpthe wdiglerave pegevipslecylaeweipht wend twd digits.

re .a ch exception of the

(Hencte pIFHR m Hia ’eﬂ?édgt §b§@’§ﬁ|r%taf‘gﬂgtarg%?1p1s groups ot her than
p[()m})] groups were all methyl groups. ** The

Si |f| cant figures for the wei ght average nvol ecul ar

Polyc re two digits. (Henceforth abbreviated to

" Solvhy KNK., OAFN6800 Gvis@Lity averakd nldletd®dr weight: 80,000, henceforth
Pol ap,i):a&l ctone Solvay K K., CAPA6800 (Viscosity
abbre‘é\?"‘é%/dg cuI ar wei ght: 80, 000, henceforth

Metalaaly @k @iBdcdnouR@l” ). Metal salt of organic corrpound
20 Sodi um par a-t ol uene suI fonat e édusghenceforth

aBedisy paradolugne galiepate Sancyforthiabbreiated tp Smetal salt”).
PlooRer ties of the conpositions of the present

i nvention and the nethods
Various properties of the compositions of the present invention and the methods

used to measure those properties are explained below.

[0041]

1. Luminance measurements :

Two cold anode tubes were placed behind flat test sheets (90x50x2 mm thick)
prepared using an injection molding device, and the luminance of the test sheet surface
in the direction perpendicular to the lamps was measured. 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 [unit: (cd/m?)]. In addition, as the evaluation standard, those having
brightness between lamps of at least 4,350 cd/m?2 passed (O) and those having less than
4,350 cd/m? failed (X). In addition, the measurement method is roughly diagramed in
Figure 1.

[0042]

11



10

15

20

25

used to nmeasure those properties are expl ai ned bel ow.
[0041] 25 1. Lum nance neasurenents Two col d anode
tubes were placed behind flat test sheets (90x50x2 nm
thick) prepared using an injection nolding device,
and the lum nance of the test sheet surface in the
2. diFlagaie @targgagendi cul ar to the [ anps was neasured. Now
the lum nance refers to the ratio of the lumnosity
i nl ¥hidange refardanee wastenaluated wasg the Yb4Y, ne)ttxcal Giﬂnblﬂ!t]'ﬂn test
I tian ner.a
e o TP B2k ou BBE e ety JalfE
constagt tepererpturechambell majrtained aa ddtE and 50%Suinliiﬂity for forty-eight

bet
L T
(colibm]gtyI testsfot h@llastlé n3dteriabfortisé &i écﬁﬂpr\ﬂ\énﬂ }Bhr@éj @b&dxﬁ&l by the

Unde}anﬁ%rsa%% Tis %*@%é té{%; %%%ﬂoﬁﬁlélgfq lg{,fllger ﬂamg li'cgreten

secondehmbd&aetewimha testadital G d&igﬁﬁtédrﬁzm&% X%Ehﬁ&fibomtlon and
conbusti.on test nethod descri bed bel ow. Test EI ece
the S5 8 B d3hen Yo cxalAAL bpssrd;onsthg slgiration of time cesidu aftame was
observedrRgd 8h Yh&d& iR Thaidde 1e@é w§§gat@8%t5cl§/ o BWALS Y
faor forty-eight hours, and flame retardance wa
categarjes- Attt Pigee Grasimated @qupf@blgugxt dié oot fif Genategories belby.
t ggd4gior a plastic material for use in equipnent
parts) specified by the Underwiters Laboratories.
[TabIWHL UL94V test invol ved hol ding a burner flane for ten

N - + H af a Arci H a2t ad
seconos I T COT dblvbvl lII a-test I.Jlﬁ € U|f: ufl ARG

Il.l ||, ullu

I o et
Remd% {Z gnce vvasl(gv?ﬁ‘ﬁg?sesd baseg SRC Phlestiur At i 039%%0?
time & ° cc}lual fl arre was 10 observed and on the drip

sampe test—niecelvwas rated intolthe

Total Feqif L hg atl ea QPGCAT 198 ¢ ekt PRU29 0SSt af ed 250 sec or less

ﬂame H§ﬁ ‘fatg‘%e if it did not fjt the categori¢s bel ow.
sam An/um [Tablle 1} V-0 V=i V2 Residual flane 10 sec or

COttoh %’gtl% sed or | Nenesp sec| or | eNenetine {or c@bserved
caused dripstlal residual 50 kec or | ess 250[sec or |ess

250 sec or less flanme tine for five sanples
[0044]

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).

[0045]

A polycarbonate resin (PC), a light diffusing agent (LD-1 or LD-2), a silicone
compound (Si flame retarding agent), polycaprolactone (PCL) and a metal salt of an
organic compound (metal salt) were dry blended using a super floater (manufactured by
Kawata K.K.) in the proportions indicated in Tables 2-5. Subsequently, the mixtures
were melted and kneaded using a diaxial extruder (KTX-37 manufactured by Kobe
Seikosho K.K., axis diameter = 37 mm®, L/D=30) at a temperature of 250-290°C. The

pellets obtained were processed using an injection molding machine (J100E2P

12
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Cotton ignition None None Cbserved caused by the
drips 15 [0044] The residual flane tine 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 renoved. Cotton ignition caused

manu®cthRR B NBRn 3k 86 KIRT % Cfgpﬁ{iﬁzgelt gevégértéag%g%ig?sg"c to prepare

positioned about 300 nm un
flat tesp piecps 3¢ mopdeng; fRintre vithy anth @ numapipkfgs medsursd ludfinance and
: ' | eval uation standard, V-2
test B PR 10 Bt il RS o b Y H ee B G B rplafig resuls
are shoatreipoFatdes 2-6. Tabl e 1 was nmarked unsuitable (NR).
[ %} A pol ycarbonate resin (PC), a light diffusing
agent (LD-1 or LD-2), a silicone conpound (Si flane
[Table 8 ar di ng agent), pol ycaprol actone (PCL) and a net al
satt—of—an—25—ergante—conpound(netal_—salt) were dry

bl ended using a superlfloater (manuf ZX8MPMS by Kavata
in-the proportipns i ndilcat&d ih Tables 2-5. S

KK
PC (pa‘ﬁﬁ)cn,anlupnt ly,  the nix}turkd r é0@re| f edlOdnd |kndé@ed| 100
LD-1(parte) 'a di axi al extruder2.0KTX- 32.0rankf a20ur &d by Kope --

LD-2 Geirfedsho K K. . axis dj ameter |= 37 n{ D, -L/ D¥300.3t B 5.0

Si flame wpierdingragent (pant) 290C. 0.3he | pebbetls obbal Ned over & 0.3

Lumipareedeseetniampg an i nj eadd®n [mi4@s5ng] maghy ne (454@0EZP4390
(cd/m22 manufactured by N hondSei koshg K. K. ) cat @ cyhpi nder ¢
Judgmeit t enperature of 300C to prepare f[lat test piecepg

Flam®fbtiaheagd, 50 mMm wi de apd Z|mmyidi CK Tl MEasyg ol v,
Judgrhéffl nance and test piecgs 125 xpl3 X 3gm thick for

evaluating flane retardance. The evatuatrom resutts

afe shown in Tables 2-5. 5 [0046] [Table 21 Exanples

1l094% 4 5 PC (parts) 100 100 100 100 100 LD-1
[TabidPparts) 2.0 2.0 2.0 -- -- LD-2 (parts) -- -- -- 0.5

5.0 Si flame retarding agent (parts) 0.3 0.05 0.5 0.3

0.3 Lum nance between | anps Cbidifthrdiod F4dihplet540 4390

(cd/nP) 0 x 0 0 P Judgnent| Fl ane retprdange V-P V-24
PC (paft® V-2 V-2 100 100 100 100
LD-1 (parts) 2.0 2.0 - -
LD-2 (parts) - - 0.05 15
Si flame retarding agent 0.005 3.0 0.3 0.3
(parts)
Luminance between lamps 4475 4330 4270 4200
(cd/m?)
Judgment 0] X X X
Flame retardance NR V-2 V-2 V-2
Judgment O O 0]

[0048]
[Table 4]
Examples Comp. Ex.
6 7 5

PC (parts) 100 100 100
PCL (parts) 0.3 0.5 3.0
LD-1 (parts) 2.0 2.0 2.0
LD-2 (parts) - - -
Si flame retarding agent (parts) 0.3 0.3 0.3
Luminance between lamps (cd/m?2) 4480 4520 4560
Judgment 0] 0 0]
Flame retardance V-2 V-2 NR
Judgment o) 0]
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Judgnent 0 0 0 O O [0047] [Table 31 Conparative

Exanples 1 2 3 4 PC (parts) 100 100 100 100 LD-1

(parts) 2.0 2.0 -- -- LD-2 (parts) -- -- 0.05 15 Si

flame retarding agent 0.005 3.0 0.3 0.3 parts)

Lum nance between | anps 4475 4330 4270 4200 (cd/nR)

Judgnment 0 x x x Flanme retardance NR V-2 V-2 V-2

J dg nt 0 00 10 [0048] [Table 4] Exanples Conp.

Ej!) ‘?@ 7 5 PC (parts) 100 100 100 PCL (parts) 0.3
[TabR-5? 3.0 LD-1 (parts) 2.0 2.0 2.0 LD2 (parts) -- --

- Si flanme retarding agent (parts) 0.3 0.3 0.3

Lum nance between | anps (cd/ n2)Ex4é430esA4520 4560 Comp. Ex.

Judgnent 0 0 O Flane retardasce -2 \B2 N Jeidgnent 7
PC (far@) 13 [0049] [Table 5] Exanphes [Comoo EX] %oF 9 7 100
PCL (parts) 0.3 - 0.3 -
LD-1 (parts) 2.0 2.0 2.0 2.0
LD-2 (parts) - .- - .-
Si flame retarding agent (parts) 0.3 0.3 0.3 0.3
Metal salt (parts) 0.02 0.02 1.5 1.5
Luminance between lamps (cd/m?) 4480 4440 4320 4310
Judgment 0] 0 X X
Flame retardance V-1 V-1 V-1 V-1
Judgment 0) 0] 0] 0]

[0050]

As indicated by the data in Table 2, sufficient performance was observed in all
categories when the constitution of the present 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. Furthermore, as indicated by Examples 8 and 9 in Table 5, a flame retardance
improvement effect was observed when a specified amount of a metal salt of an organic
compound (E) was added.

[0051]

Simultaneously, as shown by the data in Tables 3 and 4, some defects were
observed in all cases when the constitution of the present invention was not satisfied.

Comparative Example 1 was a case in which the amount of the Si flame retarding
agent added was less than the amount specified. The luminance between lamps passed
but the flame retardance was poor.

Comparative Example 2 was a case in which the amount of the Si flame retarding
agént added was greater than the amount specified. The flame retardance passed, but
the luminance between lamps was poor.

Comparative Examples 3 and 4 were cases in which the amount of a light
diffusion agent that was added was less than or greater than the amount specified. The
flame retardance passed for both cases, but the luminance between lamps was poor.

Comparative Example 5 was a case in which the amount of polycaprolactone
added was greater than the amount specified. The luminance between lamps passed but

the flame retardance was poor.

14



PC (parts) 100 100 100 100 PCL (parts) 0.3 -- 0.3 --
LD-1 (parts) 2.0 2.0 2.0 2.0 LD 2 (parts) -- -- -- --
Si flame retarding agent (parts) 0.3 0.3 0.3 0.3
Metal salt (parts) 0.02 0.02 1.5 1.5 Lum nance
bet ween | anps (cd/ n2) 4480 4440 4320 4310 Judgnent O

_ 0 ConfpartmaExatipldIRREE 7 Wele V4 i

adde e S-L00R0 Al et o Tpdn bhtehtthe %a;%1}es%g?9t§ salt
8 J¥as TPAST vl therameind spegifieshs dhe dmeresdidanceapaged,ites the

luminévese HebwediDRSipstwidd gyar 0f the present invention was
satisfied (Exanples 1-5). 1In addition, as shown by
Exanples 6 and 7 in Table 4, an inprovenent in
| um nance between | anps was observed when a specified
anmount of pol ycaprol actone was al so 10 added.
Furthernore, as indicated by Exanples 8 and 9 in Table
5, a flame retardance inprovenent effect was observed
when a specified amount of a netal salt of an organic
compound (E) was added. [0051] Sinultaneously, as
shown by the data in Tables 3 and 4, sone defects were
15 observed in all cases when the constitution of the
present invention was not satisfied. Conparative
Exanple 1 was a case in which the anobunt of the S
flame retarding agent added was | ess than the anount
speci fied. The | um nance between | anps passed but the
flame retardance was poor. Conparative Exanple 2 was a
case in which the anmount of the Si flanme retarding 20
agent added was greater than the anount specified. The
flame retardance passed, but the |um nance between
| anps was poor. Conparative Exanples 3 and 4 were
cases in which the anmbunt of a light diffusion agent
that was added was | ess than or greater than the
anmount specified. The flame retardance passed for
bot h cases, but the | um nance between | anps was poor.
25 Conparative Exanple 5 was a case in which the .
anount of pol ycaprol actone added was greater than the
anmount specified. The | um nance between | anps passed
but the flame retardance was poor. 14
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Conparative Exanples 6 and 7 were cases in which the
anount of netal salt added was greater than the
anount specified. The flane retardance passed, but the
| um nance between | anps was poor. 5 15 What is clained
is: 1. Aflanme retardant and light diffusing

What38 MGk ate resin conposition conprising 100 parts
2 gcﬁl gmmof a polycarbonate resin (A), 0.1 to 8 parts

byl- wei ghflam¢ retardangland dight dﬁfnggagdmarbtﬁ)atan@uOc@ﬂpdsﬁhon

compﬁsélgpl%tp%ﬁgyb%@é1gmnof%;pog¥c%%%ona o e?sgrg g@ogg%ﬁglﬁ?&tﬁé} w?1§ht of a
light diffusiriecatean (B)tand Qs@l tochf @arts bypesiglet df@)siki@nt @bmpound (C),

f ctl rou s and ese of aromatic
eS8 S R LERRY BB 5 BOFRBR sh R s
compbmtd @&omﬁmgﬁlefuﬂwﬂh@l?@fobﬁﬂ afd ShEDSred it lof afdidtic groups is

raups is %Iftl t he organlcfunctlona

essen?irag%én Ootrg%r}xc Ypgkiop (pEesenggo thydyegarborpgheups other
than a@hedtitatbumiig optigiyl adithé Uﬁéa‘ﬂ.ﬂ: RALH G BRSO th&SthAn terminal
conposition of claiml further conprising a
ETOUPSp| ycapr ol act one (D) wherein the anount of the
pel ycaghe h@ﬁfe%%rﬁgt Al Qe dif? éllng g%%gﬁopXte%gngkﬁ%s1tlon of
100 parts by weight of the yC|p nate res
claimg, W‘é‘" FOBPHESIpg B RolgAPTodatone @inv}chrémube tagnount of the
aim.l or
polyc%bbé@tg)?)@ Slgﬁ%s)l jé,l&’;ig 9 gﬁ%&%élgfi’g&?}eﬁclog arf:s bﬁ’dW?lgslt of t%e
polycaghenate mesihéAhnount of the netal or gam ¢ conmpound (E)
o?. to O@ﬁe h?[)}lg 8{? ag %&ré tteabr%/d ﬁg%)xﬁn% p%&ﬁ%&g{lét%éggm complggltlon of

claim rlelr&fdatlher aandplhslggh miéthl ogand: joaipsaad bE)’l\aIvl\ﬁeirﬁﬂierhmount of the
Ltlon erein th

1.t
metal SOTRES borpiiind () BrH o8 o G mii agurient by 140 e Pvereh of the
polycq{rhomaate bgsiméA)ght per 100 parts by]c }NEI ght ?f fjhet ;
teres e flame retardant an

PRt BT BRE st At cintiishalfiaias ROgenrbentte nbin gpmposition of

any m&l’k}f dainof t€8 fihekeid tﬁ@aﬂoﬂﬂ@éﬁh@ htghﬁ dﬁfﬁ%ﬁ%@fgeﬁ@(ﬁ)‘ 19 lOGZ to 6
f the light diffusing agent

parts ﬁé{ wgightper 190,pgrts by wetghtof arﬁcpquwbormw mssm

PRl yCarhoNahe ré@sddht GRAARH: ! td.'li?&bl § p%lgéar@@(a&g ?%318 composition of

clainme 1 to 5 wherein the silicone

any opefficlaims 1dp 4 \éh@\eug@lemyreeag%mnclg mztesof ¢he kighttdiffusing lagent (B)
I RSO .5 (in the formula R represents an

o1 ”%?gggu g’functl onal group) and/or units (Qunits) with

ab-f or mihexfl8ne 2etargent apdtlighe d.sfflisu)rxgmtﬂymbbnate resin composition of

The f.lanme retard .

any odIBRLER 1% B hckeinr 18 b BEE BB AERD cPBfpint iy 29imole % of
units F umitaliwith 4 f(trmlﬁa RISE0 &i (n tHecfobinllaCR REPre MO UAGrédRic functional

0 le %0
group)ca oarI unnsltsa(tQ 1gh rtm mula Sl(f)z o per entire siloxane unit (R3.0Si0Oz0.5)..
7. The flame retardant and light diffusing polycarbonate resin composition of

any one of claims 1 to 6 wherein the silicone compound (C) contains at least 20 mole % of
aromatic groups in the organic functional groups present.

8. The flame retardant and light diffusing 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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30 aromatic groups in the organic functional groups
present. 8. The flane retardant and |ight diffusing
pol ycarbonate resin conposition of any one of clains
1 to 7 wherein the aromatic groups are phenyl groups,

t he hydrocarbon groups other than the aronatic gr oups

ar 8. et Thé flgmeyptarasisk éﬁlﬁhé}ﬁfdﬂfﬂﬁh n}gyzﬂ%oggt% re?uﬁ c?mposu:lon of

a ?f ane selected fromthe group g risin
ny &‘P flaims o8 whersimthe amenngof Ithtsshgmmqompandd éﬂ:)ki@m% to 0.5

part @ ktfight pef 190 pAhS lfyl W Eht SLAL g %?r%ngate r ffusing

pol%carbonate resin cofpositil cl ai ns
Tk flamg reteadantmndlight diffesisg bolgmbonwﬁﬁ)@diﬂ dorﬁﬁasmon of

clam*(n) f% w?ﬁegéngtlﬁe Qne@ E&c ng%\@ r?l_' §E) ﬁ_BOd} ar ! %lgbges Ionate

ag i gcar te res
r etlar daptig hdxﬁusgigtslwwirhghngopmmarymam@g R Yolycarbonate

resi rein the netal organic
I%%ﬁg%%%%hQEf8$Ongoﬁdaﬂﬁ%gfmﬂfoluenesulfonate 11. A
| ilgat  dTHe kigtitrdiffading shawniof blairs 10kisad NEHqRY cFﬁJth' dlgpl nige
ojt:ycar,ﬂpnligh% esi n]rP: ?Sltl on of _any one cl al
o 10 eeht-Aifusing gheegiof elaum 12 uspd i di ?thhaaklmhlmg for liquid
crystabdigplaps.| i qui d crystal displays. 13. The |ight

di ffusing sheet of claim 12 used in direct
backlighting for liquid 10 crystal displays. 17
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