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FS03-326PCT 1 FLAME RETARDANT POLYCARBONATE RESI N
COWOSI TION Field of the Invention The present

invention relates to a flame retardant pol ycarbonate
resin 5 conposition obtained upon fornulating a
roR8sspErCc Silicone conmpound, @ specific phosphazene
conpound, a specific organonetallic salt, a
fiber-formng, fluorine containing polynmer used as a

dri prrROVETHEARDANITED Y SARBORRNTKIRERI¢ 0MPOSEEON C
titani um oxi de and a pol y(organo hydrogen sil oxane).

The flame retardant pol ycarbonate resin conposition
FRid 4h8e PERSERL | nvention has an excellent flane 10

retar ance and al so an excell ent nechani cal strength,

dPey PEessplrinyensionntelafendo apfime antpadanthpelpsaghenate resin
cotnﬁ%sﬁfoﬁp&ﬁzh{deen RN i F sﬁbcmcdﬁhécﬁﬁggﬁg ohih! gt ¥pecific
appllcatlons particularly 1 n the i
@sebaaene scomgpourd,r @ ripegfic @ngzawmettaiélclaakte a Bhekfproingl fbforine
20, S.ar

cotnE:ﬁnjm% p}ﬁ:’.ﬁcx%l?ﬂ;u%egszf n% )ﬁg Eé&%rﬂfu%ltrgg %éﬁlaé%f Shen de‘tsrred a specific
tivedint exide, adve at pnb’élrsarwndledmgdnt hh)xhnéée tThH flape retardant
po&%%c)ﬁaﬁzggs&% lcox%r gsqtsm {1&? 3 reserﬁg |1rlngaé1 1|0% A Sa%' alergteyrm%ﬂenf flame
re&ddamtemnd mlso thexeliest inecitarmﬂ fsm@ﬁaﬂnc enobiihg prdpeetiddyand good

charb i ns, terl hav i ng ceI | ent ¢
aR RO o R e R oL g te Dot SHO° FHREaEPaRSEy o
appdicathas, pntiouhilrie dhefeld of é1aries @:Mcfﬂoﬁﬁb,, O£ ke¢ thliltes

and OA fields. Therefore, many nethods in which an

organi ¢ brom ne conpound or an inorganic conpound
BakprRaanf gk Beth@sphorus type conpounds or netal
oxi is added to inprove the flane retardance of
pol &%i’?’éb‘??é‘@%e resdys,are, thrzmgplastio, repps daving an gagpllent impact

reEIRMRNET hedthRsBEIRE ArdOtheOfiké tHAS afO WA R8d 8n NALRIGACh as
upan conbustlon is a 25 concern when a hal ogen_type

clecuplacisenin @4, mechndwhiead srépmeidve apptisatiens. sIn addition to

thb Od <@l e e[%rfoQﬁSQn&eﬁklﬁEﬁed Pyt By @b dhte | r§s1§s fd @ Berial having
retardlng agent t hat does ho contain chl 0r|ne

oxpelismi Hamanatardance iskeingpavshbiossatiey the safetioddnanstyencountered
inQRk aél&ﬁﬁca@yelecgﬁ%h@g & N RSRAROT B L Iﬂa{%e{h%hgﬁﬁ'vnﬁgl an

agent typif ate esters have “been propose
organip Hreygam tfowr@@undatoe ramainsra‘a@uc fdnapraind etepragemtied by phosphorus

g é) | X&?Blpl%lagle nﬁe%?i '3§1]d dsg' hda&y Cy dmh%ﬁ OED " lﬂ% t Wﬁdance of

et al pol I"u
pom;:ladqongtetlhelnsbapmbaempoopos«édaambumdpl e, condensat | on

Y Do RIOBPIAL £ RR AL PoIe Ly Bl o LEQ HEBRELI AL SRR is o
concern when a halogen type compound such as an organic bromine compound is
formulated, and desired in the market is a flame retarding agent that does not
contain chlorine, bromine and the like. Numerous resin compositions obtained by
adding a phosphorus type flame retarding agent typified by phosphate esters have
been proposed as halogen free materials for flame retardant polycarbonate resins.
To avoid the problems of adhesion to metal molds and metal mold pollution when

molding the composition, for example, condensation type phosphate esters derived

from resorcin are used in particularly numerous cases.
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Probl ems to be solved by the Invention However,

pol ycarbonate resin conpositions to which condensation

type phosphate esters have been added do not

necessarily provide a satisfactory bal ance of [|ight
rand.dpept resistance, inpact strength and fluidity. In

addi tion, condensation 5 type phosphate ester flane

retardlng agents had anot her probl em associated with
PidberhAokheQblvad BY BRI Bivehdidh f| ame retarding effect when

a silicone compound of the present invention was used

i n clAABEeat PelCatbeRHe ¥esits sPpROYHen o by hivE qmdemgation type
phdRYBRe Ustor& BRALEI R dRed ab I REcesTAtdY Ip}&n&eoé ¥§t1§f£‘&or balance

robl ens nentioned above. As a resu the 1 nvent
ofrfight and daatoresistange.dmpeehranetihand Auikjtye dgiaddition, ¢qndmesatmn

I
tﬁ)@tp%,{)%ﬁ%&%@étgle %I#\é}qgtefrgﬁl Igg%gtsvﬁﬁqﬁlgogﬁ%%%% g%ogﬁ’ged with
thehleslp Mé@emewmﬂmie hratdrdipgaeffoecitbn e silicorst cmepound of the
pREANIRNIPHA RS ES] B cohbud hiRddl 1 on. not on'y was

ane retardance provi ut al so an excel |l ent
bal ance was achleved anong properties such as

N@E&h?Q$ﬁ§k%§P{%ﬂ§ﬁ$’ nmol di ng properties, appearance
specific organonetallic salt and a

f i b éFhe froeniongy cdnﬂpeteri al ;iﬁ'gbn’@: otvidgi toi sotyef the q:rrbhiem\a/aﬁaltmned

| fic .tit
abﬁ iy y 9%588% R Q%an‘?r?o‘ﬁgff?cg ipricing QeluEAbeica Wheristic

flape eéthi-dan? @ ffactonia Seaaﬁedjﬁrfhbﬁ edecomideition 68LNEbthimee byl Mding a
| eted based_ on_th di scover.i es, That

IS,
SPERC SRR TORAYER £6 4 Rhosehaze e mRA igiing 2 speotti‘structure

toROdAERrRRARL @siheSi N conmposi tion conprising 100 parts
by i ght .of a po]ycarbonate resin (A),.  0.01 t

par ti& #4dtien, it 0P Was flRmeorréardantsorrouidet) blﬁa@lg«h@naexcellent

b RACREY LhRVE Hnlonet proBedRY ARhOLPHUcRatilRCEiroMAh, molding
groups, wherein said organic functional groups

Prepgthies swpeanpnce and et like yheyup spepifiq Mgﬁmanem#m seltcansigp Eiber-

foﬁﬂglgh%gé Sﬁﬂ)’n%}rboﬂfﬁﬁﬂlﬁ ﬂtﬁﬁﬁ{eugéﬂgacﬂfeﬁr%t en BN PHAP b specific

arts I ght phosphazene conpoun

| tﬁ@@)um @xaile mi 2 mimrgalby hydxsigesh tsilofangnweregalsorasided |ip cspecific

I?@Ltts( d@&gedo Orpy, & Ck%rFse%@rltrl%ellPtXO Wagsh'i:mﬁ leFed base(iEon Klese

ormng type uor i ne-cont al ni ng
digroeeyidsi ¢ titani um oxide (F) and a poly(organo 30

hydr, siy 0 o _the :
co npqg%? trh o krtllkel ﬁg%'g)étc g@eg H%Dlg n% qlamv% %"%“;{Cfij i |tt rpeoc]f cagboélﬁ tea resin
coflpasibion ebmpelsing lpO [ppcia rHyowaght pEs ipnlycabpeste tregin (A), 0.01 to 3

N T N (T M——
orgarie rfghédtionad lgdourg, p\fmaﬁht s;ﬁs,orgmemuamaargioﬁﬁse chrhf@ise ()
aromatic groups or (ii) aromatic groups and hydrocarbon groups {(excluding aromatic
groups), 0.5 to 20 parts by weight of a phosphazene compound (C), 0.01 to 2 parts by
weight of an organometallic salt (D) and 0.01 to 2 parts by weight of a fiber-forming
type fluorine-containing polymer (E). A specific titanium oxide (F) and a poly(organo
hydrogen siloxane) (G) may also be added to the composition in specific amounts

when desired. Such a flame retardant polycarbonate resin composition exhibited

" extremely exceptional performance properties such as flame retardance, mechanical

strength, molding properties, appearance and the like.
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FS03- 326PCT 3 Di scl osure of the Invention The present
invention is illustrated in detail below The '
-pol ycarbonate resin (A) used in the present invention
is a polyner 5 obtained using a phosgene nethod in
rWbshcp variety of di hydroxydi aryl conpounds is
allowed to react with phosgene or in an ester exchange
nmet hod in which a dihydroxydiaryl conpound is,
allowed to react with a carbonate ester such as

di phenyl carbonate. Pol ycarbonate resins manufactured
~H§£ﬁ§L2—§E§@§@%¥£hydroxyphenyl) propane (bi sphenol A)

are 'Pﬁé;ﬁ‘éséiﬁ 1ﬁ%ﬂ'tlbﬁllls i%@me@%nd ilfaiRddi tion to

bi sphenol A, bis( ydroc%aryl anes such as bis(4-

hy dr' By prlgegrbynatetesine 1u51adblrs @hle yesenlx yaseatiph )is a polymer

_ Olﬁgti ?&] %.ﬁmg azplﬁ's én% IF%%B% ér%/gzﬁgc'ﬂygbg’ar ‘%ﬂ gfﬁgdl% dl&l)‘;’l compounds

bi's roxyp eny Xypne
15p Nt beage with phosgene or in an ester exchange method in which a

l.- yl p I ro
d@kf%&éjﬁﬂ%}% 1?12(%’ tlf, aa;lfs_g;eg {oyp%ﬁg r}%{llf) pr%%r%gﬁate ester such as
diphenythi séﬁbOhgd@r oxyPtﬂy(taxrbmaphengdu)s pmopafaetured using 2,2-bis(4-

b BhEn IEERe AT Pl skaBiRRas o o

bi s(llny chdditipar ¥b ) bisyldrohl KaridshgdioRyag) 1alkanes such as his(4-

o B P Y SRR 5 bpigngronhens

bwekhe 22- $isChhadrodyphenyld)i d&yﬁfepkfﬁwmeéﬂybh@iﬂﬁﬁhe&@ﬁnethane 2,2-

big@ﬂi}rg Dé‘ihélg‘? Té@@ﬁy]pga&)t gﬁlchg]%gggenyl et he(4 -hydroxy-3-tertiary-

budykbheil) Wl@b@%é{ /] ?ﬁ@@ﬂyﬁ&ﬂ)ﬂ% BRimdhbysdy ﬁ’%}ﬁﬂh@r b1%@1 hydroxy
|.f oxi uch as 4, dlhy%rox di phen sul 1T oxi d
3, Sromaphieayly Bropape 3 - A2iA Loy BrichighlosphPbH Geropanei
blﬁﬁﬁdz@iéfh\ﬁl) Q?Wﬂhﬁcﬁﬂés §Héhf QE‘ eL1- %ié@phﬁﬁ'oxyphenyl) cyclopentane and
hydr oxydi_phenyl ul fone and
1, h‘bw@ frey By, Mclahfﬁ@pﬁyl difydmardjaryk uethene sugh bes 4,4-
dlﬁ &r@ﬁrd@ﬁheﬁ?ﬁ e%é?yd{n?&(ydi Ay &%{W@B"Qﬁm ﬂgﬁlt Iélgﬁgi 1 ether;
ndi Vi d as a

ove, These COI’TpOUﬂ s are use

dlhﬁrdvadearai? saifided gich t ago 4off-dihyBraxyidiphensilt Slﬂﬁ@ﬁs edlhydroxydlaryi

subBRE&d Qicﬂ%pgil?m O@Q%?;g@%%ﬁﬂ Stk AR AhS P{d%ﬁ%g,gﬁa,&fﬁmethyl

‘the stana ng em ssi on’ o0
diplemyhisnifergde adrdl deiydgeydoayli sigfones rstuulstaso&%cﬂibﬁ:ioxyﬁphmﬂ
r n i..ne i DieDer az
ufBRE SR, £ aaRORIL A R ARLA S (RIBEL 38X e g oo the
dﬂaurdiomdmﬂyl domma;td alencifibé abdweed and used Furt her nor e,

t he .4i hyd tified ab
phendere St suf SR ARG RV peadin RiRGE: ADaF Segt o of
thghpups thoge b@nmmm@ andhbegeh subktitutiog| bed BReferred from the

stagidgo ot PRLnS issiop of 4 (578) BRYRHULE 155 o didgee during

cothbdstiont tHat (14 ahyahicenny phe adiitioh e ppetazink, Higipésakyl( Hydroquinone,
resorcinol and 4,4-dihydroxydiphenyl and the like may also be mixed and used.
Furthermore, the dihydroxyaryl compound identified above and a phenolic
compound having at least three hydroxyl groups may be mixed and used.
Fluoroglucine, 4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptene, 2,4,6-dimethyl-
2,4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-tri-(4-hydroxyphenyD)-benzol, 1,1,1-tri-(4-
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FS03- 326PCT 4 hydr oxyphenyl ) - et hane and
2,2-bis-[4,4-(4, 4" -di hydroxydi phenyl ) -cycl ohexyl ] -prop
ane can be cited as the phenol having at |east three
hydr oxyl groups. The viscosity average nol ecul ar

rebgher of the pol ycarbonate yesin (A) is ordinarily
10,000 to 100,000 and is preferably 15,000 to 35, 000.
When 5 nmanufacturing such a pol ycarbonate resin, a

hfﬂib)@ﬁ)%bﬂﬂ) ALY hn@@l IS b '[@@-(@@”Qﬁﬁydr@xyd@rﬁ{e%b}b %Sfclalﬂéiyﬂ B®opane

i ke can be used as necessar i cone conpound

candiprcaier iah gheap snshbdpg ﬁbﬁewtéﬁ%ﬂeﬁlﬁrﬂwbw&r ‘ni ng

Or gafi L viskGtly | ARRhgd iRt E1ak evprlsﬁtear figh ?Mlyt:ﬁ%oﬁkﬁ:@qreﬁh s
formul a Umemcaléonm I a hown be

ordapily X160 15 08009 gpd ossmrefe;@bﬂaq 15,00 ' tM @540|DOX 1% hen
m%h@fa&ﬁ?m%osruwlaapﬁ&carﬁgha‘%@ ded3 £ &ﬁfd}t wiidfit 9&3&@% agent a

unct 1 onal @ﬁroups on e maln aln and represe
catalysfi angll the eparohtausaglraeupsesmnyle n, mand 1 repr esent

the A WADRL En&%ﬁkﬁscoﬁialﬁlﬂg' A"H%Hﬁ‘&heanin%ﬁ) AR Gha SRbhning

organi ¢ tuncti group
oraamnﬁum@mgabﬂpspsamrmuteddmMrgegemaﬂ,r rﬁa‘n(ud:at I(@Iuemlhairfoﬂrﬁula 4)
LRI 9groups) may be used as the silicone conpound
1%@% It he present |nvent|on That is, it is
preferr ﬁ_t at S} Hl conpound (B) contains at
Iegst o nlts (RSIQ .5) and/or Qunits
X602 sfe t_qt S1S-l>t oxane units
(RB- 0Si{O2- 0. ei represents an organic
nr&n it is preferred that at
| east 20 nol e Q%Of th organlc functional 20 groups
(if Qﬁg %r]ﬂﬁ Rn 2 aqmﬁfis g) enf QI{Q) 181 c(ﬁ@mtﬁ) % Ito%ggtolnq:he main
groups. nap ene or el
chdigr and X meesesane qerraﬁmﬂ rﬁmbtlaaalt gmulasr whit ing ngrodipsepresent the

| f
BB oR 5N R i BB ol B BB o
compdise cashatic groappsr aenhatingrgps andthydrdchebonf guuipscaﬂ’m rthan

i GHE rokpe pRL i Pyt Shiddne F5SORRL IR she bisitipyension.

t he Thae Lisp i€ AN preFérired tiadt thetiydong e@mpoumh@)ydongan@y Bt &ast 20

molbch S onist R el Pt & ST baspd oPabBded Piige unis

(R3e91000 ), Gr1RD6in AP Faprafdts diforg g BultioRal@Bug.0 270, 000 i's

nor e preferred
In addition, it is preferred that at least 20 mole % of the organic functional

groups contained in the silicone compound (B) are aromatic groups. Phenyl,

 biphenyl, naphthalene or their derivatives are preferred as the aromatic groups

present, and phenyl groups are more preferred. The side chains that are not phenyl
groups are preferably hydrocarbon groups containing no more than four carbon
a.toms, more preferably methyl groups. The terminal groups are preferably at least
one selected from the group consisting of methyl group, phenyl group and hydroxyl
group.

The average molecular weight (weight average) of the silicone compound (B)

is preferably 3,000 to 500,000, and the range of 5,000 to 270,000 is more preferred.
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FS03- 326PCT 5 The anount of the silicone conpound (B)
added is 0.01 to 3 parts by weight per 100 parts by

wei ght of the polycarbonate resin (A). Exceeding said
range for the anount added is not desirable since the
rdobas@cretarding effect is i nadequate either way. Mre
preferred is the range of 0.5 to 1.5 parts by weight.

5 As the phosphazene conpound in the conmponent (C) of

t he Phes@bhnt SMABEIRRe cdnkpb‘aﬁd@nﬁ@&eadﬁ mnﬁoaa Phig by weight

hosphor us - and nltrogen |n t he mpl ecqul e and
%ﬂ&?.%ﬁ%ﬂtﬁr Wiaeht b ibswrolycarbonate sesin (Apy, dixserddnsspic prnge for the

aBOmROAIAdd if Abt @xAABleSind@rtBe flalle RtENMGld Lfect is inadequate either
phenoxyphosphazene represented by the general fornula

way Verrobretesredrip tha rageq pf ke PSmarioiry eihir ei n m
r epr&ssﬁfétlﬁm@];)hdzgﬁee&ﬁ{pogﬁd% 1 @mpofBst O of BRESRAE Svention,
phenyl group an open-chain phenoxyp osphazene
thossyreogwenads pnidieingenbesphomusr g anitidgeq Cirenthe amolecule and

TPl % e kIR ? YL OPh n (wherein X1
pfegregentsI{ 52 %Eﬁf or -N=P(O) OPh, Y1l represents

- P( diw)mosmammwnwhﬁzforﬂxmﬁ@'ehts an integer of 3
t 000,
3D & B SR ES D sBEIMred OBE UL, oBflE dorputa

wanm%©§3hn®¢lhg at | east one conpound sel ected from
the group consisting of said cyclic

phenoxyphpsphazenes with at |east one crosslinking
group s om the group consisting of

m phenyl ene group, p-phenyl ene
groupfand bi s-phenyy ene group represented by the 25
em cal formula 3) FS03-326PCT 6 (2)

(wherein m represents an integer of 3 to 25, and Ph represents a phenyl
group),

(2) an open-chain phenoxyphosphazene represented by the general formula
(Chemical formula 2)

OPh
|
x1 P= y!
I
OPh |,

(wherein X! represents -N=P (OPh)s or -N=P(Q)OPh, Y! represents -P(OPh)s
or -P(0)(OPh)z, n represents an integer of 3 to 10,000 and Ph represents a phenyl
group), and

(3) a crosslinked phenoxyphosphazene compound obtained by crosslinking at
least one compound selected from the group consisting of said cyclic
phenoxyphosphazenes and said open-chain phenoxyphosphazenes with at least one
crosslinking group selected from the group consisting of o-phenylene group, m-
phenylene group, p-phenylene group and bis-phenylene group represented by the

general formula (Chemical formula 3)
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(wherein Z represents -C(CH3)2-, -S02-, -S or -0- and
a represents 0 or 1), wherein (a) said crosslinking
group exi sts between the two oxygen atonms where phenyl
groups of the phosphazene conpounds have been renoved,
rdoRgodpbe 5 proportion of phepyl groups is 50%to 99. 9%
based on the total nunber of total phenyl groups in
sai d phosphazene conpound (Chem cal fornula 1) and/or

said phesphazene co nd (Chen1ca| formul a 2)
i den @--oA o free hydroxyl group is
7 t he ol ec 7 The cyclic phenoxyphosphazene

pr esent
compound represent ed &%@the eneral 10 fornul a
( ChelFibergin Zaepasrents )y CAidun. -8y S andOr hrd e perresdnds f or 1),

phe 0
enlcrebr9 g%&e?logﬂnu%gﬁ?%ﬁ em ca% %P&L P nru‘%Fl Zlfe%ﬁ%vmhyea ‘g(sé)xy%’gnatoms
Wg%reslyﬁrﬁtnmbsroz@a of fthe pbrsphpkenc criprynds avé bdendesnoveded) the

_ pxl(c}goﬂé)gn ﬂl{e‘ﬁg\fz gﬁ’eﬁqgtlpgpgjsgo ﬁqup? 'é(lil Inl\lhtfr%gaei'\}éu%ber of total

phean gr\ipiscincéaid Rhosdmizenea nothprsd (Uhemgﬂrfnnnﬂal ;/)rmmdsfﬁr, said

RS I SO 8 ool 08l R o o

hy@iroson igeoapdl beasentenitBe maldcalsed t o react wi t h phosphorus
pentgachl oriide.or is allowed to react with sphor us
Prr chiTile” ZhebePhiphere SoBRA orpiridh o e Seneral

foehliar(Chenianfranla 1) &h?@ﬁ f&'bl&ieﬂeﬁichﬂ@ ®paschidif pﬁ@ﬂédé@ﬁhosp%zene
a res ure of ¢ [ in

coRERPO OB BBe SR e s (CRRar oAz, B shown above

cafiefd f@ehddyzellNr geqiepla) uding Athaod @6‘&@11%& ah HRI Hu&o@k 1Author

«and (Chem cal rmul a 2) wherein ma are inte
P%PS@OW N%*S‘)giﬁllt(?? rh)émé%ec ésademic g ﬁﬁé%:hmg olip atky HLR.

AL R W@ enah&s)- ﬂ%&l%@ﬁacciﬂ&?ﬁkfhe PRIRRE-HalBaternational, Inc.
(Egﬁsphazene conpounds i dentified above can be

ufactured by substituting this dlchlorophosphazene

ol i JQBLam Pk %E H{eesﬁ%ﬂége@ﬁem&m&ﬁasl ﬂllﬁvg WBRoniG¥dhldride is _

noxyphosphazene conpounds such as Xxaphenoxy
alg)y@ﬂotq ITBMSWWBZ Qh@s’phg@{sapﬁ)@tﬁgb(lynde or is allowed to react with

ph%gﬁl}oghgttﬁaﬁ F Eﬁl& %Hﬁrmg ga%?agdéﬁﬁP ?EB"C to I%OC’C mt c}?rog(a%zﬁne or

opent aphosphazene an
teracigorvntiemnpey the solyeni-nédd a réwuby ghnpdh'ewoofy:ychc and open-chain

. ' i n C hlorophasphaze
I IR I -
(Chemaah foemndy t) atdeiChamias firands @) wBbrein m and n are integer of 3 to

oG BSP AP RTP A5A288 sy Miead ko
at6@6. yShalphbgtazaid tapounde idyelificdd ahdieop@Nbe haadufactured by
su tﬁ%&%ﬁ@%ﬁﬁ%@%ﬁpﬁ%ﬁg%egg 0 gromerlr~l n):L(ltx%:JL{rg w(“iﬁf p Ierrllgg 'n the

In addition, cyclic phenoxyphosphazene compounds such as hexaphenoxy
cyclotriphosphazene, octaphenoxy cyclotetraphosphazene, decaphenoxy
cyclopentaphosphazene and the like may be cited. Such compounds may be obtained
through phenoxy substitution on a single cyclic dichlorophosphazene compound such
as hexachlorocyclotriphosphazene, octachlorocyclotetraphosphazene,

decachlorocyclopentaphosphazene and the like and recovered using distillation or
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In addition, a open-chain phenoxyphosphazene conpound
obt ai ned through a phenoxy substitution of a

- open-chai n di chl orophosphazene represented by the 5

general formula (Chem cal fornula 2) wherein n

pdoSRI@EENt s an integer of 3 tp 10,000 and obtained

using a ring opening polynerization of hexachl orocycl o
tri phosphazene by heating it to 220C to 250C can be

re%f§s§ﬂl1zﬁoﬂ' ﬁlalno RO rt‘}%ﬂ(h 32QNpdTBMhBE &iaﬁgrobﬂo#hgzefng ' Bligomer

a mxture of a cyclic dichlorophosphazene and

m@ﬁéﬁ%ﬁpﬁd th b erorsh deyshiked akover | ndi VI dual |y upon
10 Sﬁpﬂgﬁgdnog 'Opél gﬁeﬁ? ghbﬁu&ggh(%gﬁﬂ%ﬁ% ﬁzo%Paqned through a
manuf act ur subst |

conpound can uting
lelpw @lbstlﬁuttdmeof proppychgngligidorophashbazsype lmm'ewnwddw the

SPS AR QUARSIAAENS o GTBRUH ERLAEDN ot g oo
ala:hcoﬂtmmetﬂ Ghiegiagalg dpeningl i) erivatinn afhexadmiatocgeld iy phazene
RO T B PG a8 Ryt oxy1 “Groups, chat 15, by
C r 0s4 Hichlorspthosistiaagneamay phasad iarte @roigt,a Aixpheny hepdic
R e S
&ﬁﬁhgmmcal formula 3). NbredsEeC|f|CﬁII¥ aI I
i Gt HRORRG PAEROSERPHNBE O REPRIBKL GF chrl TARRTeg By

subSfitu@ gt ai pérd@nt 6f rfh@a;bhenbycgrr@a@él 191 P PSycAP ktBor open cham
term nus of the_di hydroxy nmpound can be obt ai ned

Phosphgzeng | qogioRed ¢ W@r%?ﬁﬁ?f-'én@m Fl'é?n adorgmentionedp rse%ﬁhzfeﬁéulae

(CHERRAY TSk ot fla F BALAd/MY (BhAniTA X idnSla Q{ with %Inkﬁlfdmsm%t &thydroxy
salt of a phenol and an alkali netal salt of

cogiPRy Rt epnaiBEE BN, at leash tFe benzeng riagpand p@ta:yamg two hydroxyl
e 10 0]

eI eRs Skl AL DR oROLI Bt v

phesglede arowhaod | mécmwdmétu@ egxgemtrpyreacmtgw bygthet hésrementmned

ge%&%ﬂ%fr?n%(dh%ﬂﬁé \%1.53{111?@) alkali metal salt of a

reaction of “the di chl or ophosphazene
conﬁémnobmﬁtalhm agp heaokypiebpliazead tomlboumdplmee«mg haghdpotecular
t | d o oy n .
Wealgllg]t dﬁc Tg %rossltl %ﬁﬁpgt”[g I oobr%sm ¥rper aolrjér/aemltng terminal
hyabaiyl gbhPCon nncat@mllm&mf th@dﬁgh@dﬁﬂy obmpaordpdan e obtamed by first

TR BN BB o mi
of @Al alit00@BAE BAL o ghélre ahdi Kﬁ ameﬁz eI Bdiblroxy compound,
o B eI S-RsPd S SRLe S o e o
ths teAltRogospiReh€ a6hpAhd b1 cddRd thiorle &0 shtcdlheBt Allowing
the product to react with an alkali metal salt of a phenol. The reaction of the
dichlorophosphazene compound with an alkali metal salt of a phenol and/or an
aromatic dihydroxy compound is ordinarily conducted at a temperature of room
temperature to about 150°C in a solvent composed of aromatic hydrocarbons such as
toluene and the like and halogenated aromatic hydrocarbons such as chlorobenzene

and the _like.
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salt of a phenol and an aromatic di hydroxy conpound
used per dichl orophosphazene oligoner shoul d
ordinarily be about 0.05 to 0.9 equivalent (relative
to the anount of 5 chlorine in the dichl orophosphazene
rQbhgpppr) or preferably about 0.1 to 0.8 equivalent
(relative to the anount of chlorine) considering the
total amounts of both alkali nmetal salts. In the

fir S’T‘h@}gl%gﬁctﬂﬂcn &Q@lofl%ﬁq be8slinkBE H&@Hgiengfco Bgund is exPlalned

aromatic é%trOﬁy npound that can be used Is sma
ingfygrthen é‘e@ﬁlf theffirnsh éta€¢ oF the 1eRetiprg she amaunissof apcalkali metal
B e D
oleaom«vnr shoph osdinaribyrke fdlloug@ﬁé Ito i0§ mmmrxb\xmlamwan th@ a@Bunt of

e d X
o b G Al Bl B EA RS 0P ST PUF ST o 0
equivalpy (mia@wetoethel agfounhef dhildrirdy OO([}SICtemmlgdihﬁ cﬂotlalsamounts of both
0 obtain when the anmount used grossly

d%h%%g EBM equivalent. 15 The ratio (nole ratio of

t he Ial kel Firstedtage shlthe ofactionatlemamoantdohyhk axymatic dihydroxy

to t | k f h f th
e g Rt S PR A ESRY 5 efleef bt T PED ke EpbGypa s
sagitl virn tHe ampnﬂirsr ofabe| alkse neahledalt rofra @hbhdlaghd &ﬁg@nomanc

d*ﬁ%ﬂiﬁc’i‘%&c’@?g eerpﬁléh@wgﬁs@&%t % OO%L%O%% dogppr than

0.0® c @it alene dHM\dvé\}M' T Eddbinkad §BenodiSiosh Hezens 3@8psaid @ntaining
ower 20 than 1/ 2000, the effect of the

muc
esé‘?f&é?é{yu Bk FrERnei BiomPhaR e §f thedihyoxyrawpRrynd is
ditRaIR6 SR Wwabn Bfe ShH BRI RfosilPexReHYE 8hRRAleat.M €SI N

nor e dlfflcg@a@ C‘onversely;l when the usage ratio

gr osSiey rati mtip, of e @Hedis mepali srdt 9brast ppasgatic dihydroxy
coRlRGRE DS tﬂ@ Qlkaﬁ%%? k¥elY a Jﬁ%goﬁ e tlger e hiidkGletal salts is not

phenoxyphosphazene conpound obt ai n somet | nes

. paytiedarly resisigtedind candbel arrueitiately palecied Srammiaf kyoad range, but it

orﬁlg%?l;% %ﬁ:ﬁ'ﬂhbé Yodu? 1?@80 ay ?xsc%eﬁu'éc? %E%Imd %?E%&gﬁoﬁsﬁ?azene

e second stage o e réaction,
cogfpotihd ch be thaadtelda‘lvlthlnn@usai‘argal tWhegethesimage datio is much lower

thgﬁqlﬁ)%b'dhg eﬂg C%ﬁé cr%s§h91k}n%5??%ﬂ)§h¥%r: % t%gé‘ gﬁ)gdéjc? %e making

mount of ofi ne phosphazene
thelprgmmlo)l dnthigpied of sl yolattarhfnnate mesm ]m@ceehfﬁcuh,l eﬁbnversely,
on_t.he a Resoy.ci nol

f
wWRen chhg %sla % rliﬂzétlo gr nfé)zh C)ﬁcee% 1Z£P t§8 6Fo kla% ﬁgma{n&ﬁ% IIhr)t?ceeds too

ex(;é:nssipl}en(mlndA)the Lydestiskiddf Oplyénodymfmeﬂﬂizeﬁé)l gphpaald SHhtained
i odi eno

sojefieh orE g Sphah s, iRl BRA S, BRdes Siapryabitipy n the

1@@ﬁmmﬂuﬁﬁeu8@dd&mnenanufacture a crosslinked

Egg}?hazen egs%rggncij stage o tﬁd%gclhglq thseogl;lglg.?ltso gh%'phenol alkali
metal salt used should ordinarily be about 1 to 1.5 equivalent (based upon the
amount of chlorine in the dichlorophosphazene oligomer) and preferably about 1 to
1.2 equivalent (based upon the amount of chlorine).

Resorcinol, hydroquinone, catechol, 4,4-isopropylidene diphenol (bisphenol A),

‘4,4-sulfonyl diphenol (bisphenol S), 4,4-thiodiphenol, 4,4-oxydiphenol and 4,4"

diphenols can be mentioned as the aromatic dihydroxy compound used to

manufacture a crosslinked phosphazene compound. In addition, sodium salts,
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potassiumsalts, lithiumsalts and the |like are

preferred as alkali netal salts of the aromatic

di hydr oxy conpound and/ or phenol. One of the aromatic

di hydroxy conpounds may be used individually or at
rdogaspctWo of them may be used in conbination. 5 The

phenyl group concentration in the crosslinked

phenoxyphosphazene conpound is 50%to 99. 9% based on

pétR&IH ERRE, 16hidotaks PREME 11 HURTefefrcling a]]PJ]PﬁrEﬂﬂ‘%El@@of the
compound éChem cal formul a 11)%6 and/ gr (Chem cal fornula

arpmatigedihyfiosy cogpgyad andépr7pbenod 9@%. of theepeamatyy digydroxy

ﬂma@ewbgm@%éwﬁeﬂya& GOMRRDRRYL §Qnekl mfd}ebe used in
present invention, is, a cyclic phosphazene

copipRsid represented by the general formula (Chem ca

formya pil)slaylagx%ﬂﬁ eco‘fl@(ﬂitpatmo ?lg g eﬂgs(s%%g%? gnlﬂgn?xgphosiphazene

represente gener al rmul a
copjpoand ia 55%@@IWWe@afﬁdemxypmmmﬁazcérretalqdwpmh gebups in the

pl&gb z@ﬁg rg%ﬁl:u{ugﬂl (gﬁb:ﬂgsaﬁfo%%{l IBI‘%’] %?ort(EﬁexBI}Sf%Lmea% R¥entified

open-c osphazene co
ahﬂepraelsleﬁﬁ)t’/re@wxsmefafmderrentl oned general 15 for mul a

g %gfrﬁe Cé}osPlgarzﬁ rggounﬁdliwsg ats Qﬁmﬁ ex}%%g ?@u%gt%%%ﬁg%%wnﬁon,
thgt agps, cpelph 9hgs|phgxema p&nmm‘indr opstdenkddn @ygrlmu geneaal formula
epr.e ted by the af e ned general fornula
(CHERAGH GRS la, T 13 ot (S oA e as Gt CRCDIRg By the
gemBthl Cﬁoeﬂnhl}x ¢ChasichihKathhenoxyphosphaliskel phenpepiiphazene
of t sent i.nvention d ot .contain hal qgen _
cofingus ohn G RE 1% Y i LEBA™ ARG @ERY SPYRe T B velic and
orﬁﬁ&ﬁﬁinaﬁﬂc:@[l@i@emﬁﬁibodﬁﬁﬁ FPReeshted PRUtledfordentioned general
y do cause a ngt al Jd to corrode

fO%m aécgs@rqapsoama& grarr@fogttée gereral upprlsy (Chgpicad foampla 2)with
o PRI rggotﬁ)tsa%phérﬁd ?ilgﬂpts' Qrbhehﬂeg ?Q %ﬂpﬁg%ﬁhﬁﬁ@nﬁ'oups and

conmpound. i denti f above does no depress t he
repisIseRing beniber a’iomreeraronad resgierrl faamuley{Chemige] | foxyulang) is
mggﬁ§dﬁ 25 cause problenms such as bl ocking while
neadlng, bl eedi ng (1U|C|ng& dri ppi ng during
contiihetapen-chaa andecy tlidasosslinkesdetiemoryp hogphazerestamyleands of the

prRfeR %%B’&Bﬁ RIda%E '&p QHPEQH%Q: &1{] d bd'Gof éﬁ?ﬂe Xd[:%gﬂthaﬁﬁe and

I's a crosslinked phenoxyphosphazene onpoun
thp ddiecgdsky add @mqketwhtmodﬂcamnoadt @y imadl. Hipdadshitjorg rthegp do not

cagge ? %t?ﬂgoﬁfm %OIQ'})@ g{tp % Yest? W&rﬁzngbra-[g EB& f Psle?q()r durlr::’go a resin

oes epr ess nD ecu
mpidmgestagres Iauaahhiarm |thpa:¢1bnmmh&paam@e mxrpouhli adentified above
dog gte ! Ire:sgs tllS1UCh|} Sg tc]een?fgtjer%teu%le? g Qr%s?n ahas low voiatl%ty and does not
cause problems such as blocking while kneading, bleeding (uicing), dripping during
combustion and the like.

In addition, a crosslinked phenoxyphosphazene compound of the present
invention is a crosslinked phenoxyphosphazene compound that basically does not
contain a terminal hydroxy group on one end of a dihydroxy compound. Therefore, it
does not depress molecular weight, mechanical properties such as impact resistance
nor other properties such as heat resistance and molding properties inherent in the

resin,
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FS03-326PCT 10 The anount of the phosphazene conpound
(C) added per 100 parts by weight of an aromatic
pol ycarbonate resin is 0.5 to 20 parts by weight. Wen
the amount of a phosphazene conpound added is |ess
rdokasspBr5 part by weight, thegyflanme retardance is
i nadequate. Wien the anpbunt exceeds 20 parts by
wei ght, the 5 mechanical properties tend to be
depressadoktatiche/phobpRaREP Uth &fndt@amsﬂéﬁi 306 R8ris by weight
conpound added, per 100 parts ht of the aromatic
of 5 3remate ﬁa]ﬁféarb%ﬁtﬁ rgsin ISpQ éf“é?éﬁﬁﬁs gy Psichy Phepdhggmount of
‘_’[%lcﬁﬁlﬁazeﬁé‘tcoﬁ\phﬁnd-oada@ﬂtﬁ R V\@ﬂaghb 5l §aHDB§ @&gﬁ@rﬂ@d flame
organonetal lic salt éf» i ncludes a netal sal
refgrdapesmin indsungton Whesi the amquat seeads S8| pargs ba welght the

m@&{anhéé@ Eﬂ)%'ei‘t?é%%e {ofH%rHe%r@s%é@ﬂealﬂﬁgf ?ﬁ?%ﬁﬂuﬁt RhA3hbdpRhzene
cosuﬂopeﬁwdldedwehéog maMnlahM@hta)fﬂbe aas‘smam polycarbonate resin is

pl%regﬁﬁgw 3 léb ;ngptg 'bg vs%&hlhé AL 1B p%.%sa[g/ vel t 15 more erred

| sul fone- isul fonate par a- uene
S uI f Ehapleganamp@ﬂlas‘saﬂum) perddeasor mbtal aaitao@n zfumnmltle salfchlc acid

aﬁcr'g nic?tglesral -{03% p%gﬁéj&g%lggné Qlﬁf]?lrcg%qg r{}%gia C%l 2 QOJ: §1{m) salt of 4-

-meﬁryil - 4A)1e11hslpﬁleﬁbﬂl) to sﬁlfmﬂbalzbiye vvelsglfdmarﬂiﬂe, opti onpathssium

v eRe 3 btihter RotraDt  dpRinyiRERGa s digwltonsie, sodium

paddolueonsulibhere, b hetaasiomnierfidslebutaxe eeliisiate pat {te ke

ot A AT L Ut B NG RBRD apaid Pes ARl Bhvee by oot

padfcaiRaed resit (A6£0.08 B0 2 PadRRy WSigh COMNSEIRS 28dH#RM16ss than
referable anpunt @?d is in the range of 0,2

0.0L part tﬂy unégql & Hacy t;h‘geﬂanpqﬁqw ce declines. tI% ail'dd1t10n

whirlfel 8GR ré&lééd‘éﬂ:@ed%oi ymg b§ %)elglm kb dch el HEFSMance and
i nvention, those form ng construction in the

flayes yetardansa ree rsé@?tiﬁmE%)‘IO‘aPBtalfpﬁdefaéﬁ rthe. Prﬁﬂ?megfapﬁgr@' surface

ap%@!l%tn@é kA R RRINYA 8R%e ph&HEraBld MRERRTINEE NEn HRGange of 0.2
copol gners (for exanple,

totlenarrta ¥ weiebet hyl ene/ hexaf | uor opr opyl ene copol ymers and

th |
_ USe Fi;iaét E}%) f1b£113f3mﬂﬁf ﬂgtlillcl)ﬂe &Jélld r{%agag%ngg (%g%@éd shawg ﬂr@sent

1nmma¢h@ﬁeeﬁrmmna ff{bud rqona:wwlcum phérobolsicrtberiage |rekin (A) are
prgﬁprege nF(H'tI quo\ﬁftggrgﬁ'&%‘g%gﬁggyl %ﬁ%ﬁu%‘éf r% type

cul ar MEIg eas a seco
copdylme]:sl fos iexample, aﬁttrdfhmcnethﬁ@neﬂlamﬂumpmwlemb ycopoiyfncermnd

r are er ab
th? 1@{ ? O r%rﬁlaﬁyﬁf{ 0%'1nﬁ (et C%c%{ngers 0“810 Fn ELS ?’(ag)nt eNo 4 8’&9 910,
poﬂﬂaﬂ;onﬁfbspﬁfahﬂfahWN&I fytvn  faoridfred p&:lph&cﬂyaﬂdi‘ltght hder dapp be

reventi,o egl i ne en .t he anou addeg l.es

mEHERNR, BROSFTBP T aTine o FoHE MR HERlEeS 1,000,000,
a bbRNdZryppditRledYize of at least 100 pm and an ability to form fibrils are
preferably used.

The amount of the fiber-forming fluorine-containing polymer (E) is 0.01 to 2
parts by weight per 100 parts by weight. Drip prevention declines when the amount
added is less than 0.01 part by weight. The option of using more than 2 parts by

weight is not desirable since the surface appearance and mechanical performance
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wei ght is not desirable since the surface appearance

and nechani cal performance FS03-326PCT 11

(particularly inpact resistance) decline. The range of

0.2 to 1 part by weight is nore preferred. Titanium
r¥hslgcpanuf actured using either a chlorine nmethod or a

sulfuric acid nmethod may be used as the titanium .

oxide (F) used in the present invention. As 5 far as
(aleudirhs inddact %siﬁa&%ﬁd&ﬁﬁ@ e RE thngRiok D&rto 1 Yalrt By Mﬂ%ﬁt Rmore

anatase type may be used. In. addition, the particle
prefereedof titani um oxide is preferably about 0.1 to 0.5

m ATlH 1(1'15' AL ﬁ ﬁf gﬂﬁ*eé q{sfﬁcét@rpé"’@l#lgﬂne 311&1&@(?5?@ QMfuric

OSp ori c acl pO yene I S erre
aq@qi efeéhqdeaax b@useﬂiﬂé tbe( titartivmfoxidedF s useldn éhe preaentsnyengion. As

S RN bl SR S R g o
ugpd. imi ayldttlcmaw&jpmmldmzm ‘ghtnnuﬁ okivle it iprefarabip abdudé.1 to 0.5
m@.z n‘%&h’&ta?lqlﬁf ec{e B} gpur e & tgeh%etf‘ \N%]tpﬁ’]h% osghorlc %mdlzed

al nin unsa ura d° BOR
pa}yﬂmombmferséd ucture and a m ni rrum of ten carbon atons,

pref r. abl rbo at.o nd. a. ioum
ot © LianRrteafas HOtneTor 564 AP e N Rt i oxice
(3 ﬁzeﬂicﬁlaa e&mmﬁ]lle&&h@fweidlﬁ opainy@ﬁed phésphbeRii€ alsit .o 0.1%
linojic ci d}?can trrElntl oned. addi tion, m xtures
bYo¥eig “E‘ﬂSP‘gH%P BT BB aci 0 that contal ns
onl yaoee pslsédel hadle thddthri weighi Bligidtlceaddil céhtaining multiple
saturated aliphatic acid such as stearic aC| d and the

unsairaipdbopds withn  molpeulay gtrueiire aRy AgpeimyR 9€ trvgiarhon atoms,

prRfdril 7 eflonPtghicdh @bbofahicatss aﬁli'rphﬁa&hﬁuﬁ%fdtwenty eight carbon
derivatives may al so be present Al kyl 20 aliphatic

atgpas @re ygesk sAs morarspeeifie examglesof &eespc&met Heolpnig acigggndplinolic
adiB R %ﬁ@nﬂ&léﬁo i) acﬁﬁ%ﬂ fnﬁlﬁtlﬁ'éﬁmdgéhﬂf tﬁ%@;ﬁl such as oleic acid

derivatives. Many nethods can SCI‘I
thehemhios pely 2ok dnsaturasad bendingomplenele andraesatmeted ahphatlc acid

su%ﬂ W&Léﬁ&é&% E{Eaﬂﬂé &g%aﬁﬁygﬁ%f%cg%é NAng, E{r{:}%gﬁloTngﬁggphorlc

L(Jl fes are disc
acumzetdhmaWeiall of mawipnd dlimdvagiciacel dérstagiveb alayvals®@be Bresent. Alkyl

OIS0 g T8 o 2 By 5 AR mor
spaclﬁc gxanifes o sudh d@i*gativ@hem 27, 606 (1962).

oo 1R8N B o e P Al S @SR SR BHuR p potveme.
T}moﬁlyﬁl’beﬁlmcﬁd},nﬁs’eﬁ ménsn laanétﬁhda miagla FraedeltKaafb patalyst, and the
detalg)e p?f'ggeﬁg'res ]é%e disclosed in the well known literature listed below.

E. Jungermann and J.J. McBridge, J. Org. Chem, 26, 4182 (1961).

E. Jungermann and J.J. McBridge, R. Clutter and A. Masis, J. Org. Chem.
27, 606 (1962). '

Diphosphoric acid or diphosphoric acid esters of para-menthane can be

identified as other effective polyenes. General formula (Chemical formula 5)




and general forrmula (Chemcal formula 6) (in the
formul ae (Chem cal fornmula 5) and (Chem cal fornula
6), RL, R2, R3 and R4 5 individually represent
hydrogen atonms or Cl to Cl0 al kyl groups.) can be
%g fs the structures. The,ampunt of titanium oxide
%’ added is 5to 25 parts by weight per 100 parts by
wei ght of a pol ycarbonate resin (A). Wen the anount
added is less than 5 parts by weight, the |ight
BPochki ng gerforninan®® is poor. Wien the anount exceeds
3Y ight, the inpact is undesirable since
¥RE appé and®echani cal strength (particularly
[ st rength) decline. The nore preferred range
5 parts by weight. Methyl hydrodi ene
ne, nethyl hydrodi ene pol ycycl ohexane and
the 1iké can be cited as the poly(organo hydrogen
| oxa (G Tho nds 15 selected fromthe
%4%5‘8{”5{]?%?1”]‘1}?1}?]%9“?’19 ‘ggﬁgr al formul ae shown bel ow
(Chenpcal,, formula 7) to (Chemcal formula 9) are
partlfurhr y preferred. General fornula (Chem cal
ANBR, Uadmb3(4abH2(MmmH1R|sa

ur axi ;s 20ais 1.00to 2.10, bis 0.1to 1.0
ﬁ*ﬂx;fgiz 00 to 2.67.) Ceneral formula (Chem cal
il a 8)+orR;S03-326PCT CHs A B /n 13 (wherein A and B

individually selected fromCH3 CH3 H3C- S - H3CG
octwseHsCeBCB H Si -H S - 0 CH, or

(in the formulae (Chemical formula 5) and (Chemical formula 6), R1, Re, Rs and R4
individually represent hydrogen atoms or C1 to C10 alkyl groups.)
can be cited as the structures.

The amount of titanium oxide (F) added is 5 to 25 parts by weight per 100
parts by weight of a polycarbonate resin (A). When the amount added is less than 5
parts by weight, the light blocking performance is poor. When the amount exceeds
25 parts by weight, the impact is undesirable since the appearance and mechanical
strength (particularly the impact strength) decline. The more preferred range is 9 to
15 parts by weight.

Methyl hydrodiene polysiloxane, methyl hydrodiene polycyclohexane and the
like can be cited as the poly(organo hydrogen siloxane) (G). Those compounds
selected from the structural units in the general formulae shown below (Chemical
formula 7) to (Chemical formula 9) are particularly preferred.

General formula (Chemical formula 7):

(R)a(H)pSits-abie

(wherein R is a monovalent hydrocarbon group containing no aliphatic unsaturation,
ais 1.00t02.10,bis 0.1 to 1.0 and (a+b) is 2.00 to 2.67.)

General formula (Chemical formula 8):




and nis an integer of 1 to 500.) 5 CGeneral fornula
(Chemcal fornmula 9): HHIC-S -CH3 0 ASi-0B O
H3C -Si -CH3 H (wherein A, B and n are defined as
those shown in the general formula (Chemcal fornula
Fsh)-baspien ot her pol y(organo hydrogen sil oxanes) are
used, the nol ecular weight 10 of the pol ycarbonate
resins sonetines declines, the degree of yellow ng
sorfetj,mes y rises when nmelting and kneading at high
te raturles, a large amount of gas is sonetines
ge eigg%g apd silver streaks and the like are
SO i mes |created while nolding. The anmount of the
polly{;organo hydrogen sil oxane) (B) added is 0.05 to 2
parts 15/By weight. Wen the anpunt added is |ess
than 0.05 part by weight, silver streaks are

(wherrin 2 afl B arermdaaduailysdlected from ane r et ar dance

decl i and inpget strength FS03-326PCT 14 decl i nes.
Wien thé anpunt gxXceeds 2 parts by weight, silver
st eaks -aregenejatgd in nolded products and flane

retardance worsens, naking this an undesirable

optiorgy,The af or@mentiponed titani um oxide (F) and

pol y(organo hydrogen siloxane) 5 (G can be added

di rectdiyy to a pol ymarbonate resin (A) as is. In

additijn, the surflhce of the titanium oxide (F) may

al s~k -t r eat edlusiing-a pol y(organo hydrogen sil oxane)

(GO before adding It to a pol ycarbonate resin (A). As

t he af@keneliti onedurface treatment method, either a

wet or a dry method may be used. In the wet method,
artdi it Sranuimbege dél (oF00i)s added to a mixed 10 sol ution of

5 Gé;lrb gfg{ﬁalgﬁagelg%é%{tg%ﬁ&asdﬂ oxane) (G in a low boiling

10

15

vent, € SO s'agitated and the solvent is
sybsequent | y renoved. Furthernore, the product may be
stibsequent |y subjected to a heat treatnent at a
taﬁﬁéT?tﬁ?b of 120C to 200C

/n

(wherein A, B and n are defined as those shown in the general formula (Chemical
formula 8)).

When other poly(organo hydrogen siloxanes) are used, the molecular weight
of the polycarbonate resins sometimes declines, the degree of yellowing sometimes
rises when melting and kneading at high temperatures, a large amount of gas is
sometimes generated and silver streaks and the like are sometimes created while
molding.

The amount of the poly(organo hydrogen siloxane) (B) added is 0.05 to 2 parts
by weight. When the amount added is less than 0.05 part by weight, silver streaks

are generated in molded products, flame retardance declines and impact strength
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In the dry nethod, a poly(organo hydrogen sil oxane)
(G and titaniumoxide (F) are m xed and agitated
-using a m xing device such as a super m xer, Hensche
m xer, V 15 type tunbler and the like. In this case,
&@gzpépduct may al so be subjgcted to a heat treatnent
F a tenperature of 120C to 200C. Various additives
such as a thermal stabilizing agent, an oxidation
décﬁhé&b' Whtn th@ahbthd! SS&RR1 ]Mi"td B veRheasiNty stfedik lak&bendated
mol d rel easi ng agent, a softening material, an
ing meidedlortodnste dndhflaine gretardangehworsers meking| thingnorpdesirable

oy Ters may al so be added to 20 an a aromatic

pol ycarbonate resin conposition in a range that does
not The efofementionpd hltamememflém(F)oand helyforggentydrogen siloxane)

(d) Q}—{ﬁ %{élagﬁ%eﬁrgc% a O%_ﬂ:g)lngi? regﬁxagsv\gs gd aﬁmsa({dllt?dﬁe%he surface

car r's

ofahe kit i mmboi det &) vxtwealksyrls trme@gsml m ndﬁ(mgamehydmgd«emk)xane)
ast silica er, alum na powder
CRaepphlfing § o RR¥ERmere S RIRhe Ci (od as the 26

filldy th@alt‘qrememnmedwhfaas tpedtyneat hydthok either a wet or a dry

bR b5 35 o F) Sad 8ot ol SEp i RER L R g aopined

soﬂlﬁ;hdtlsdﬂéf wiorganélhydrogen siloxane) (G) in a low boiling solvent, the solution

is ?1%{-_’(, n I t l??%lgéﬂ:yllﬁ 8‘3&95‘}%&? T%B{eﬁ’l"%% eﬂWﬁéﬁ%rﬁﬁ; g %i‘oduct may

baoﬁib)éé@fe%ﬂ? rsdbjeaed Ity aUmael tﬁﬁtlﬁ&{trﬁtnagte%[pe@dﬂuﬁé/ ofM 20hC t8R00°C.
pol ycarbonate, for exanp f@ftloned as ot her
F

Ingide e macthess Schalyipreano BffdltOﬁ%n ) pad $itepisprexide (F) are

mikag aRHe3RRtedl ﬁm ufin Fﬁeﬁwgﬁhn%da ERJe® nSiREC HehEhe] Yhixer, V
ow, but the present invention

usi ng the exa
typg tmbler R fd@dnﬁkfe Im@s%caéﬁ,aﬁhslpégdudm@ytaémhe pebjacted to a heat
trbRhRLEa f&’ten%f Ltu%(ofr’:géo@@‘to obilcess otherwi se noted. The

materal s used in t experinments are described bel ow
5 1.Voiweddiiorasech ssestherfhbsiebilanenerbbravixaiasigntivhibitor,

a %g(%%ﬂﬁnt %%Wgﬁ%@% B?t a% !rbe fcﬁpélt;a% n éngg%bs%nfte | ggzlt'erial,

ne’ compoun ence revi
art gectBistatic Mhbitei hnd tlwdﬂcecaspm]hdsot\}m eolymaensfraagt ais@lie added to
arﬁ%ca%hrgllfap 9 éiogrgarsbarle{l'g'm |ese1¥1acr?§1r Ogi 10068 E‘f?ﬂ%%ctthag rdoes no mterfere
with ¢l effeet of tho @resapiinOEHmMO 1| chI or osi |l ane and

tet ggl%hl r OSI | an%gfl &%Ngg ﬁgg%: %gé. on ﬁb%{ﬁd%’?@% cgr clay powder,

mﬁ:@] Viditininubitt Berawasvideletesl tpotaabiuaw dxpdatel wiiskers, Wollastonite

powder, silica powder, alumina powder and the like, for'example, may be cited as the
filler., _
Polyesters such as polylethylene terephthalate) and poly(butylene

terephthalate); styrene type polymers such as polystyrene, high impact polystyrene
and acrylonitrile‘ethylene-propylene-diene type rubber (EPDM) -styrene
copolymers; polypropylene and polymers ordinarily used by forming an alloy with

polyvcarbonate, for example, may be mentioned as other polymers.

Description of the Examples
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to occur, and a partially condensed silicone conpound

was fornmed. Furthernore, triorgano chlorosilane was

added and allowed to react to conplete the 15

pol yneri zati on. The sol vent was subsequently distilled
rdo@ss@pprate it. The structural characteristics of the

si |1 cone conpound synt hesi zed using the nethod

descri bed above are presented below. 20 The ratio of

D T/ fhdiBidsent thvelBoBE NexpD@hdl nfhPé GRALN K] @SIﬁétthQ)examples

The phenyl group ratio in total organic functional

bﬁj%dw*the GOeseRbIngention gt dimigedoippidesqvpamptleqyr Bl term “part”

| re%ljs Xo “P\Qﬁ lgsh&e@}{@ NS %H&e@ﬁweq{()te‘ﬂe' ght**: 15,000 The

¥ group was present, first of all, in the T units
| n aths mpteoals usedm ﬂlefﬁxn?grlmeum are desgritied helowermi nder
1.\\as lp(ﬂﬁ%?t?}n J%Bgﬁbﬁc%f%i’l‘f‘%r@u&éd%‘%’b group was

attac e presence of one was
pr ef Bumigeind Dow Galihen®26 dudecuiheveighte 4§,60¢r oups wer e

' 2Stl Idi,ay Ic'm%g!n? ﬁﬂ'ﬁ&f&ﬁfa%‘é QEedqn “Slof the term nal

r oups, unc ona groups ot her than
p h e rﬂ]he sgIconlEp S:om@loanéﬁl Iweret mphufpeowpd . actdrdinghagowei ¢imimonly

avera we was reported using two 30
si gi'fT “%ﬁ? dﬂwﬁgluwgggphosphazane: The commercially
avai Tl és, phaospitaBleneniduat edf bdabxg\amwaﬂlchlmm‘ﬂane Monoorgano

A o e TR B SRR BB s

mARRRe as diksalbbd av hﬁb%‘hnﬁ@solﬁhﬁ) Water Waoapdal © Abehydoblysis

. Asahi _Denka ub FP500 (res ol
toReRY éngi 2 Bﬁ%@ﬁﬁﬁ)@ﬂe ﬁf é@fcav% FoaRBdy YAt mﬁg  Fyihermore,
trivrERS RIMBr651REE Efwal: a08ahl ak®NKBoW@OVe. rb&lgkast dmplete the
FP700 (bis henol A di phenyl ghos phat e: henceforth
8

polyypetagatione d he golvertwas suhsedientle distiled tageparakg iini  Denka
Kogyfhe #FRKA A RER4IQDP E}Ra' snﬁ’(!one diR s Hﬂfé@.ﬁ@@hﬁng the

henceforth abbreviated to . ganoneta

| m@*&’!‘)@deﬁlb%ﬁb%aﬁapﬁﬁ%qeé@ﬁ@wsuI fonate (henceforth

abbr.evi at’ﬁl@ rhflo oﬁj% u)mts in the main chain: 40/60/0 (mole ratio)

The phenyl group ratio in total organic functional groups*: 60

mole %

Terminal groups: Methyl group only.

Weight average molecular weight**: 15,000
* The phenyl group was present, first of all, in the T units in a silicone
containing T units, and the remainder was present in D units. When a
phenyl group was attached to a D unit, the presence of one was preferred but
two were added when phenyl groups were still available. With the exception
of the terminal groups, the organic functional groups other than phenyl
groups were all methyl groups.
wk: The weight average molecular weight was reported using two
significant digits. |

3. Phosphazane: The commercially available phosphazene listed below was

used.
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6. Pol ytetrafl uoroethyl ene: Daikin Kogyo Co. Neofron
FA500 (henceforth abbreviated to "PTFE"). 7. Titanium
oxide: A titanium oxide the surface of which had been
treated using a phosphoric 15 acidized pol yene
F@ﬁgﬁ@bﬁl (I'inolenic acid wasgused as the polyene and
the acid was nodified using phosphoric acid). (The
. phosphorus concentration in the titanium oxide was

0. 063hasuth WALy VRRodp eSS 00 GREBARI HoiRtH | { ®ES phosphorus
treatment agent of said titanium oxide. (HenceforPh

abbreeptenteds ¥ ohenppigpth apbgeviabed io(‘®ZPano hydr ogen
45! l %ﬁﬂéte %Qteﬁ@jStn }A%%%éﬂéﬁ?%ﬂoé%g?/?%&a k 9%‘P500 {resorcinol

(viscoslity: 20 c Ncef o eviated to
" VHSExy oyl phasithatenientefoth aerhodtedite “DEP.i ous starting
mat ey Ishe 0 dd [ ' .
s Br 8L 2R ABROVE I ey EiRaB FLT Byephencl A
i n Tdiphewl phospba®: dedcafmtle ablrgvibtednd&H27) A bi axi al
ext rpuder, (Kobe i ko . X was d t .
and MGRF RIS, B3aht Dt Kopys'PC MRS5S, TR Slstspreinol
t 0 chiplinyl pdspbais’ dieneeforfh abreviatedrid4R8”) pol ycar bonat e
5 resi coqﬁo%@tio . Test pieces for the eval uation of
* ASTNYSRBUPEIEY 8% hani cal properties and test pieces
(0. Sodinrh parddoldede stlfen=ay dlcnadtbnh abbrefladseto PTSNAANCe
acc in o UL94. were prepared fromthe pellets
6obtg%ﬁ@ﬁgﬁhuﬁmﬁzWFnFenperature of 300C using a 30
J 100beilh Kéliye ©ol Neofi®] HASW GendctathabiitaatddrtedPPyE”).
Ni ppon Sei ko, Co. The eval uati on nmethods are descri bed
Tbelémﬁﬂuﬂ?fmﬁﬁact strength: FS03-326PCT 17 A notched
| Zodh kiDAGH SLACRH furdRs JTRASH BEd B6aPEALERE ddnd RS hosphoric
provi sions of ASTM D256 at 23C using_1/8 inch thick ,
pi ecsidized neliene matprisldlindenic agid wasqised 35 thepplyene/aaghthe acid
was Jeedeginb® u@ﬁlg(r];ﬁ'fo ﬂhcﬁ'ﬁ: adtPS (The %hoéﬂh@ﬂ?s é'oﬁt:é{t%%eih the
5 The flane retardance was eval uated according to the
pr ovitahivs oidet fas 09634 VAluminaceins eerrbastiherinprenicngprface
et Qg&ktﬂ%ﬁ%ée% b D84 QWniGinloRREe. @Hgﬁc%fo‘éﬁ?a%%%aéh% Gt )
for 48 hours’in a constant tenperature chanber
8.mai Mok (rzdnahy @@ msithx806% huni dity, and the flame

£ SRR, YRV B L 206, 5 et

. abbreviated to “MHSO”.)

In a formulation method the various starting materials described above were
added in a single addition to a tumbler in the formulation ratios shown in Tables 1
to 3 and were dry blended. A biaxial extruder (Kobe Seiko Co., KTX37) was used to
melt and knead the mixture at a fusion temperature of 280°C to obtain pellets of a
flame retardant polycarbonate resin composition.

Test pieces for the evaluation of ASTM specified mechanical properties and
test pieces (0.8 mm thick) for the evaluation of flame retardance according to UL94
were prepared from the pellets obtained at a melt temperature of 300°C using a
J100E-C5 injection molding device manufactured by Nippon Seiko Co.

The evaluation methods are described below.

1. Impact strength:
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wildrakRate SWH@'rﬁﬂh%s(%ﬂelé%%&lo%nkVUSho) was used to

10 plastic material used in instrunent parts)
instituted by Underwiters Laboratories. UL94V refers
to a test conducted by contacting a vertically
oriented test piece of a designated size with a
rbReLr flame for ten seconds, The duration of tine
urirng which residual flame remined, the amunt of
dripping and the flame retardance were evaluated. The
rati 0g3tALE 1A 1§1ﬂ)|al:toé9,’§en }§W\ASQ1}3/ L¥red £E&AL r{gj t3The 8 ¥~ov1s10ns of
each specinen: 10 "sec. - sec X sec. Total after
ABTMf DR ap@dithusing OISSJ@ch tRED paeres.: ASQuencal Ivghletqf o legfst 35

GG Y S0R0) RGP The Lerm afterfl ame” as

Felrn neans od of tinme in which a test
2.specilame remndamaes burning after the sour ce of
Ibgmd'f‘kll Sga?n%f ret%ar angé) \éveatshe\\rA%Xated E%CCOI‘dl mcteltgn OLYlis:i%ns orf] the
Uhf)@cﬁfescérammmbm{bnrmsthgi mthﬂ]deslcmhed bénvd of a speci nmen
es fire fro el from.the 20 s i men.
S he Azet hiee v ke St (b b GRudRe folbirature
chapdRs "miiieiinéd at (1.’}38(5 Iainidesh% Hundiditgnkhd gh@fﬂa‘dreoret@rdance was
flgci:tlon tenperature under Io%g Atest pi ece 6.4
ReTLDE | 19 ke PrawEIegs & thoP kU tesf GrecrtrPustqry kgt for a

plBMlcTﬂH%rﬁ@ |ul§éd At indtriimeRE pSitd)aastidted By @nh&/v@[@rs Léboratones
UI?I?r%er ature of at | east 105C 25 received a "pass"

frefgrs @ a pgshrendusterduyt sopFaching & Y%Flé@b@?ra?j’éef% tast piece of a

d&ig%ﬁ?edpélﬁg %ﬂltahbﬁhﬁ??tﬁﬁﬁe Br TR seeolM. aﬁ"ﬁe BubTon G 41 during
| ong and mm w de was prepared, and

whigh d‘?wé\aﬁoﬁl%mw@ﬁalp%d@le W%Fﬁﬂmﬂlﬁt ther Bgmpyetardance

nmeasure the FS03-326PCT 18 Y value for the 1 nmthick
sectlion at a wavel ength of| 4880nnl tg-B800[ nnv-Nex}, a

Sungi E eat MeTer._( bl gck, pane TR 8BC/ no

rairn R TM q:e }',{SRQ‘\C]}IIFH r&llc a_é,l\.lﬁ;se 7 é \I\aeg |¢—'?3‘:E9’ Se&nj

sai g Eoeeétaﬂgﬂmowﬁas seefesdd=b®sdd pE250 secald ER60 egv- | or

250 [ NeWHich of EBGon'byVddodpmgWES NMRASUf ed gon the gane
Elf as thE A4 ‘lal lIE ”E ] . £

manr sS—tfreasutr-eo—o—1-0t UIICAPUDud

t eStTH 88 Saftdrl¥méBhi@sed heddin nEASE t%pm ST QRS iEer1geh a test
passi ng. 5. Degree of ¥e| | owi ngf (henceforth .
Spaﬁelreé\ﬂoa@é%l&mwaf'aer aBHEOBMat pel WEYRS away. "The

ighVin 37 SR to B Wk REindr afbaly wMéﬂ@'f %Wno@ﬁ'ﬂ'iéc%%lf cotton placed about

300 mm below the lower end of a specimen catches fire from a drip of melt from the

specimen. The evaluation graded a 1.0 mm thick test piece a “pass” when it
qualified for a ranking of V-0.
3. Deflection temperature under load:

A test piece 6.4 mm thick was evaluated using an HDT tester manufactured
by Toyo Seiki at a fiber stress of 18.6 kg/cm2. A temperature of at least. 105°C
received a “pass” grading.

4, Light reflectivity:

A three-stage test piece plate (thicknesses 3 mm, 2 mm and I mm) 90 mm

long and 40 mm wide was prepared, and a spectrophotometer (Model CMS-35SP

manufactured by Murakami Shikisai Gijutsu Kenkyusho) was used to measure the
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G j utsu Kenkyusho) was used according to the
provi sions of ASTM D1925, and test pieces having
length x width x thickness = 60 x 60 x 3.2 mm were
used for the 10 neasurenents. AYl refers to the val ue
d by subtracting the,yl value neasured using
Hﬁ E gsﬁshlne Weat her net er p#?or to exposure (the
_ |n|t|al value) fromthe Yl value after exposure. A

YAleue fof o1 Qh{xﬁ%fék bb@h dt7a WBSLARH HU0B%m RA8EO At Rext, a
| ver streaks: 15 Three-stage test piece plates (3, 2

SWH’P ﬁﬁﬁth@rl@kméhlpclggamhtpmgraém 4 C/mvrmmh mapgfagtured by
Slﬁ%ﬁﬂf{&gﬂ Lév?ﬁs e@ EMaCL dbt]agrﬁg Ececéaés&é)ggéd £ fm In?htﬁgtlon for 250

manu acture ppon
hqwm@haﬁm@wameﬁ@mm thheawk meamer g4 t}@aﬁksalge mas ateadured

f
foff ﬂaéxgm%aéé‘{egtgﬁg%gﬁ éxes{ ¥A1§i§ r%% n%ﬁ zt?s)% gﬂ‘v@% c%m&%re&‘ 2%31 | fs
5. ar e D@esoﬁmﬂowmdhem:efﬁam &ﬂﬂ)rémztﬁed& “AMnl e 1.

oo L s aB T aRerer st e e e ek St Qisni

Gpatist M@us’ﬂﬁ»} %aE"ﬁE«Elh a¢dmafdlﬁ%) t(4fhe41ﬁ~041si6h§l HEAS’EM&D&UW}]&} and test
V- 0V-0V- 0. UL94 ed.lzo |np ct 706 0 strengt
PiRES HavEnR tsagt Et"i’ldﬁ‘ X thiekaps Tl ’&ﬁ&e’? 50 PR upth for the

mbasurements. AYI refers to the value obtained by subtracting the YI value
measured using the Sunshine Weathermeter prior to exposure (the initial value)
from the YI value aftér exposure. A AYI of no greater than 17 was considered
passing.
6. Silver streaks:

Three-stage test piece plates (3, 2 and 1 mm thickness) 90 mm long and 40
mm wide were prepared using a Model JI100E-C5 injection molding machine

manufactured by Nippon Steel at a melting temperature of 320°C, and the silver

- streaks generated on the surface were visually examined.

The amounts of individual components formulated and the test results are
summarized in Tables 1 to 3.

Table 1. Compositions and Test Results

Working Examples

1 2 3
PC, parts 100 100 100
SI, parts 15 0.7 1.5
PZ, parts b 5 10
PTSNa, parts 0.2 0.2 0.2
PTFE, parts 0.4 0.4 0.4
Flame retardance V-0 V-0 V-0
UL94 ' '
Notched Izod impact 70 65 40
strength kg+cm/cm
Deflection 117 117 105
temperature under
load, °C

Table 2, Compositions and Test Results

Comparative Examples




Tabl e 2. Conpositions and Test Results Conparative

Exanpl es FS03- 326PCT 19 1234567 PC,

parts100100100100100100100 SI,
partsl.51.51.51.51. 50. 0054 PZ, parts---0.32155 P1,

rR@BicEer

P2, parts-5----

PTSNa, 0. 20. 20. 20. 20. 20. 20. 2 parts
PTFE, 0. 40. 40. 40. 40. 40. 40. 4 parts Fl ameNRNRNRNRV- ONRNR

3, arts--5----

retardapce ;UL94 Nof chedI3d3138081585 Tzgd | ppadgt 7
Bt heRgt h k@ocnl cmdgef TectiaednI121dgl 11013Q9¢ 511 7 Tih 100
Sepped af ur1. ¢ upden sl oad, 16 Tdbl g 53. [Conppsi 1 ghags and 4
Az shriResul t-s Ekanpl eConpar atijve olsxan) [ e2489[101EK12 PC, 5
PRpESI0P10G100L00L00100 SI, fdartsl. 5L 51.51]51.51.5 -
P L 2D5b5 - 5 : : :

P3, parts - - 5 - - - -
PTS8Na, 0.2 0.2 0.2 0.2 0.2 0.2 0.2
parts
PTFE, 0.4 0.4 0.4 0.4 0.4 0.4 0.4
parts '

Flame NR NR NR NR V-0 NR NR
retardance
UL94
Notched 13 13 13 80 8 15 85
Izod impact
strength
kg-em/em
Deflection 112 111 110 130 75 117 117
temperatur
e under
load, °C
Table 3. Compositions and Test Results
Example Comparative Example

4 8 9 10 11 12
PC, paris 100 100 100 100 100 100
SI, parts 1.5 1.5 1.5 1.5 1.6 1.6
PZ1 5 - 5 5 5 5
P1, parts - 5 - - - -
P2, parts -
P3, parts - - - - - -
PTSNa, parts 0.2 0.2 0.2 0.2 0.2 0.2
PTFE, parts 0.4 0.4 0.4 0.4 0.4 0.4
TiOs parts 11 11 3 30 11 11
POHS, parts 0.5 0.5 0.5 0.5 3 0.03
Flame retardance V-0 NR V-0 NR NR NR
UL94
Notched Izod impact 60 10 70 10 65 25
strength kg«cm/cm
Deflection temperature 117 112 117 117 115 117
under load, °C
Silver streak 0 0 O 18] X X
Degree of yellowing, 15 45 17 13 15 15
AYI
Light Before 96 96 87 97 96 93
reflectivi | irradiation
ty After 95 88 85 96 94 91

irradiation
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Pl, parts-5- P2, parts-- P3, arts------ PTSNa,

parts0. 20. 20. 20. 20. 20. 2 PTFE, parts0. 40. 40. 40. 40. 40. 4

Ti 02, parts11113301111 PONS, parts0.50.50.50.530.03

Fl ame retardance V-ONRV- ONRNRNR UL94 Not ched 1zod
rdoiPReET 601070106525 strengt by kg-cnfcm Def | ecti on

tenperature 117112117117115117 under | oad, C Silver

st reak0000XX Degree of yellow ng, 154517131515 AYI

NHegFNR%eéxpa}?orgﬁ%&%gﬁ@&t{&f l'ectiviirradiation
tyAfter 958885969491 irradi ati on FS03-326PCT 20 Not e:

NR i4s shevabby dbe sletadorf Blorking Iamnes 1 tast sHbewecHipations for
|
ﬂz?nﬂé are%#[laly&r %Eﬁéﬁkop ? ]nott{;:heﬂ 124 1&8&0@' £l hoﬁéﬂectmn

ane re I Ca propertles not
temmwturﬁpandersbﬂénéeaxee devplwting randt ]eghtvereélpm‘etyume& satisfied

wishg‘?lqlsn? Ide:sgérﬁﬁal Oéon}/p%lnlex%éﬁ 08 tgY %reée%lat mrvglgéloqlc tvére\ﬂe LYseWBhSd the

formulation rates of each component were within the range specified.

In contrast, each sample encountered problems when components other than
the essential components of the present invention were used or the amount of
essential components used did not satisfy the specified range.

Phosphazane compound:

When the amount added was less than the range specified, as was the case in
Comparative Example 4, flame retardance was not realized. In contrast, when the
amount exceeded the range specified, as it did in Comparative Example 5, properties
such as impact strength and deflection temperature under load declined extensively.

Silicone compound: _

When the amount added was less than the range specified, as was the case in
Comparative Example 6, the desired flame retardance and impact strength were not
realized. Similarly, the flame retardance specifications were not satisfied when the
specified range was exceeded as it was in Comparative Example 7.

Phosphate ester:

In Comparative Examples 1, 2 and 3, a silicone compound and a phosphate
ester of the present invention were used in combination. However, no synergistic
effect of the two compoundé was observed at all, and various measures of
performance even declined. [The table stops at comparative example 7]

In Comparative Example 8, the impact strength declined extensively. In
addition, the degree of yellowing (AYI) and the reflectivity (AY) declined so
extensively that the material did not satisfy the specifications.

Titanium oxide: '

The amount of titanium oxide added in Comparative Example 9 was much
less than the lower limit of the specified range, and the light reflectivity did not

satisfy the specifications. In contrast, in Comparative Example 10 when the amount
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5 when the essential conponents of the present

i nvention were used and the fornulation rates of each
conmponent were within the range specified. In
contrast, each sanple encountered probl ens when
re9ERPRENt s other than the ggsential conponents of the
present invention were used or the anmount of

essential conponents used did not satisfy the

ofSti@inith kide2 R LePRASARAZ GRNPeUKE s ;}/&ﬁibdt hige, flame
ampunt added was | ess _than t range speci as was

re@#féa’é%sgél iiFPagioirRneth d OEﬁ%lﬁﬁ’ ehesspesifigaionset ar dance
nb Bfdlog&fsildkAn&oNnt rast, when the anmount
exce ed the range specified, as it did in Conparative
Exantpl eonmarptivg Brampls 115 @hﬂnamgumtana@gam hysimegen salagane added

d e
exiFdeRE afbph Bt Hhe SRR LBR8, 6 thR Bee tame, retasdance
degHuestianh thd ageunthefhydingen &ng genqretsidf wadextegnalpdargheausing a
L I
w0l PR o T bl SHESHAFE of 8o bydrogen
silgxand addeyt,in tCoenpakraiee Kxdnapld aﬁozeasﬁlpwer fhanathie epscifiet eange. In
thrfsott:as? Véanég :r%td aﬁl%(g ragéhe 3 erglﬁ,%#anc% ﬁgg%eg,ﬁgé @gf:r gtreaq{s were
alesgemieratédy Conparative Exanples 1, 2 and 3, a silicone
conpound and a phosphate ester of the present
i nvention were used in conbinati on. However, no
A@g @b sfihe Inefft@at of the two conmpounds was observed
zilnd vari ous neasures. of performnce ev%
Gec! 1ﬂ‘§’dt e] fpme 5fTdant BRECaIbonRas I aFia OPWORKaH At hy present
indéntlon deeshay @htde a&l@@d@éh eypb fld NS rdtARBEE adnl @&ﬁf)fismg chlorine
declined extensively, In_ addjtion, the degree of
CORPIRAG REORAY| cym@ﬁanf%%n# thq Bke.ing g3p dexived deur iankaloges type
flitd ?&ﬁ'x‘d‘{@é Yechbate Téfﬂﬁrﬂ@& %i'h'eﬁlbugﬁélll Mt tlo®d, ¥hé Beinposition is

speci fications. tani um oxi de: The anount of titanium
noheniyepietided Wikh edviphfegTes of Brmapriardanggandulight rsfledtivigy but
al%dqﬁ% Lhe %r&v‘ﬁ{pau ek t cet Hgatslrégfé{ c@ dlhé'lﬁr}gﬁstazﬁ@g ahf®he like

t ectivity not satis

ans‘lpm ﬁreé@ablcvn@ upql @-‘oﬁt matetrlal |f¢r mrmemel ExdyeptegnalQuses
as i e d Qghaeg&yﬁéal Fe%) ro%?cGaP 0 ﬁ’lﬁca'ffofl ni um oxi de added

exceede e upper Imt o speC| ‘i ed range, flane

ret ardance and i npact strength did not satisfy the

speci fications. O gano hydrogen siloxane: In

Conpar ati ve Exanple 11, the anmount of organo hydrogen

si | oxane added
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.R%ﬁba

5 exceeded the upper Iimt of the specified range. In
this case, flanme retardance declined and the anount
of hydrogen gas generated was extrenely | arge causing

~a pronounced silver streak generation. In addition,

unt of organo hydrog sil oxane added in
£ 9§%§?Et|ve Exanpl e 12 was ?gmer than the specified
range. In this case, flanme retardance and i npact
wheslshaneg ;gdeclined and silver streaks were 10 also
generated. Advantages of the Invention Since the flane
retardant pol ycarbonate resin conposition of the
pre 0f,.C0 h Y
1LPh ﬁ&ﬂ% erega{r} &HE &3813(:&%8%%%3 lfes@l ﬁ&n’%(ﬁ}tiﬂon @A&&‘iﬁ LYRB parts by
We@hpqﬁmm@ycabb@mtmeesuofﬁjo@mﬁso 3mdrtB g weike, of amiligase compound
rlved l.ogen type fl ame.retardi agent ,are
glra]léfm a rrLed gha n%? uctf_%r taH% pPEeal anlc ﬁltnﬁéo%ag%g 8 wherem said
ongatic (fnhgtmpabgrodgd comptisaih agimaiﬁzg'ree;)saﬁr fil) an'mnatlc groups and

retardance a reflectlv
o P s Lot bs Gramgs found. A oo RS By gpgishe of a
pl[c@ﬁhé‘deﬁ@ eﬁnﬁlﬁﬂldt dm& b.0keo 2ameltsd@nw@g1erf @zﬁbbx)gahemélﬁﬁﬂz s’it$t )
rnal and, external .uses

r vall
@s‘gﬁi % B%F APY etahisgt s f h%ﬂ OrIME YR IR EgANIng bolytier (£).
applications. FS03-326PCT 22 What is clained is: 1. A

flans.retarﬁggt polycarbonate resin conmpasition
PR s taRgaNt AP EATBONAtG R R COBTPOsitien | 4 chfiBbalRerein said

sili@%k Neotrpbun® - (BY cbitathsPaY least¥0 Webl8 W BfudtsShh¥iGON8e formula

conpoun (B) having a branched chain structure and
o @nﬂgrﬁr@?’f&ﬁmﬁs the {prapeln $1Q24 (@ weite)daped on the total

mfo&émé WARAR GEOUDS, FRIRM 12 ?eﬂrb@ent@&&&@&hfe L AIHBRS] Hboup.
(1i) aromatic groups and hydrocarbon groups

(excludi ng aromatic groups) 0.5 to 20 parts by wei ght

3. 0lf‘he axﬂ@?@tﬁ%@&%ﬁﬁ qeglg') m(l),» %)gloﬁ Qf gla r1t Sr nglerem at
wel ght an or neta I C sa ?

lewraos;mdy %vef @atorgﬁmgﬁfncbemalfgypupsngntag@eeﬂ in the sﬂmone compound

1o i,ning polymer M 10 2. The flame

Gﬁ éﬂ fﬁgg%gharbonate resin conposition of claiml
mhereln said silicone conpound (B) contalns at | east

4. 31%5{@ e % Ofdalijl ﬁcar%gr\llalﬁ% &e%IH észngomél n o %one ?f(d-ll-alms 1103

whm'leinséalﬂaﬁ*eﬂhaﬁl gtrh@st o ehe oq.ahmxﬁmetmrmlt@roups contained in the

cofERREA (oo p i B s P ERE Ep SRaRiY Phéa groups ax

mﬁby gejupe l’laaﬁietlfee@hﬁgﬁ@ rgla@ﬁd;t dreMtokas! (ﬁieﬁselec?é’d from thel group
erel n at east nol e 0 anil C uncti ona
coaﬁla%%f’fc%?ﬁlgi %r@ap’.rﬁi Fesrapp %‘ih@n

- 5, The flame retardant polycarbonate resin composition of any one of claims 1 to 4

wherein said phosphazene compound is at least one selected from the group

" consisting oft

(1) a cyclic phenoxyphosphazene represented by the general formula (Chemical

formula 1)-
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(B) are aromatic groups. 20 4. The flame retardant

pol ycarbonate resin conposition of any one of clains 1

to 3 wherein said aromatic groups in the organic

functional groups contained in the conpound (B) are
rdaReNY¥ET 9roups, the side chaips that are not phenyl

groups are nethyl groups and the term nal groups are

at |l east one selected fromthe group consisting of

met hyl gr ugf%p enyl group and hydroxyl group. 25 5.

The flame|r rJant pol ycarbonate resin conposition of
' 1 to 4 wherein said phosphazene
st one selected fromthe group
cyclic phenoxyphosphazene
repregented by the peneral fornula. (Chemcal 30
PCT 23 (wherein mrepresents an
i nteger o 0 25, and Ph represents a phenyl group),
2) _.an n- i n.phen h ne_represe b
kel B RN B B RO R T LSS SR R
(2 whver efien-cKair gpireesephesphiNzdhe( GBnesersed - By=Rhe) @Rikraly’ formula
N g§§ggtsl-§¥CPh)4 or - P(O(OPh)2, n represents an
it eger oY 3“t o 10, 000 and Ph represents a phenyl

group), ngHR3) 1a crosslinked phenoxyphosphazene

conpound ¢btjai ned by crosslinking at |east 10 one

conpoXh (PN ¥ém t he group consisting of said
p

cyclic erloxyplhosphazenes and sai d open-chain

phenoxyphos@iPdzengs with at |east one crosslinking

group selected fromthe group consisting of
(WP 1§ RP L8R RUN=PTORK)E BY |-RBR(@OPHD V! BepResits e REOPh), or -

roup . .and bi s-phenyl ene %roup regresented by the

P@é@?}ﬁ  DTGPYRSETHS AEIRITERLAT 3riB I AOPY any Phgepresents gmbenylgroup),
arld represents -C(CH3)2-, -S02-, -S or -0- and a

epresents 0 or 1)

_(35 a crosslinked phenoxyp}iosphazene compound obtained by crosslinking at least

one compound selected from the group consisting of said ecyclic
phenoxyphosphazenes and said open-chain phenoxyphosphazenes with at least one
crosslinking group selected from the group consisting of o-phenylene group, m-
phenylene group, p-phenylene group and bis-phenylene group represented by the

general formula (Chemical formula 3)

{wherein Z represents —C{CHs)z-, -SO2-, -S- or —O- and a represents 0 or 1),

wherein {(a) said crosslinking group exists between the two oxygen atoms where

-phenyl groups of the phosphazene compounds have been removed, (b) the proportion

of phenyl groups is 50% to 99.9% based on the total number of total phenyl groups in
said phosphazene compound (Chemical formula 1) and/or said phosphazene
compound (Chemical formula 2) identified above, and (¢} no free hydroxyl group is

present in the molecule.
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wherein (a) said crosslinking group exists between the
two oxygen atons where phenyl groups of the '
phosphazene conpounds have been renoved, (b) the
proportion of phenyl groups is 50%to 99. 9% based on
F&% nunber of total phenyl groups in 20 said
phosp azene conpound (Chem cal fornula 1) and/or said
phosphazene conpound (Chemi cal fornmula 2) identified
6. aﬂ%vﬁam@ Rétafdahng g@lg'fcéﬁ)%nﬁ\é %Qﬁ%m%ﬁﬁﬂ@n loB anP b Sﬂglai!nﬂs 1to 5
he nol ecul e. 326PCT 24 | ame T etardant
Wb@qeyvc%ﬁub emp@mp@élpmsaéfo% as pesnl st fap rmage selfiggcid or a
g I[lic salt (D) is a netal
mkﬁ?éah?ﬁi%&??gﬁ%??g@su oﬁ?%éaC|d or a netal salt of
a perfluoroal kane sulfonic acid. 5 7. The flane
r ' f
7. f:f a{iﬂﬁ‘é‘}e@&i%ﬂ? %Ogrgm%%r lg{iﬂ{(%q'géallﬂ Cf&glggé%ﬁb oPQnﬁ on&BY 1S 1 to 6
whéneor i neaiont dibei-fgmiaeg y meftuogiBe-costaining polymer (E) s
mﬁqF%aﬁan%géu€£8ethylene 8. The flanme retardant
p% ycar ona e resin conposition of any one of clains 1
to 7 10 wherein 5 to 25 parts by wei ght of titani um

id F art.s
5.1 Tesb g korBrfaplnRetbefvB kiR oSSt bt S Sygspt deigyp 100 7
wheeghd todd5 arpobyRéighosfattenivhesiide (PNand 8105 th @rga@rby weight of
added. 9.B%Pe fla r et ar dant olgca bonate resin
agp 8910 BYF e "FFP% eP Hshpgs by vaightaof; 3 pplyearenate
rebin)(A), Sr@ fdrthenidged.oxi de the surface of which is
treated by a phosphoric acidized polyene. 10. The

flame retardant polycarbonate resin conposition of

9.CHi AhReWREIBhAL bBGcarBXiL0tre@h &Hﬁ)o&ﬁbﬁ%fecl&f]ﬁ@tﬁﬁé}fem said
of said tltanlun1OX|de b@ls t hat the wei ght
-l

of
titaginma prde (P & fitarive exddeths purieoafnhigh ¢ trogted bua |P§H%Ph0ﬂc
mﬁﬁﬁgqxggnghe wei ght of the titani um oxide.

10. The flame retardant polycarbonate resin composition of claim 9 wherein the
extent of the surface treatment of said titanium oxide (F) is that the weight of
contained phosphorus is about 0.04% to 0.1% by weight based on the weight of the

titanium oxide.






