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Abstract: A flame-retardant polycarbonate resin

conposition which conprises 100 parts by weight of a

pol ycarbonate resin (A), 0.01 to 3 parts by wei ght of

a silicone compound (B) having a branched nmain chain
rBgdpayi Ng either an aromatiic group or an aromatic

group and a hydrocarbon group (excluding aromatic

groups), 0.5 to 20 parts by weight of a phosphazene

conpRIUMEBETARDANTIED Y QARBONMHRESH coMPOSANIBANI C

metal salt (D), and 0.01 to 2 parts by weight of a

fiber-formng fluoropolyner (E). It may optionally
F@gp&ﬁhghamthQS parts by weight of titanium oxide (F)

an to 2 parts by weight of

pol yT:beg FES/YH rivvGion| kaae tp G flame retapdpd- polpmciomnte resin
cJ:ni-p%Q@loBEa—lﬁg%&rr u}F QEY%E)MTE gﬂ%@ﬁ@ SR %Béo ep%nﬁ | gl %ecﬁc

the I nvention The present invention rel at

Phqsah@enet(amannd po| specifib omgaronregallin salt, @oﬂﬁ]b@sttmmg fluorine
COQlPJIﬁinE ﬁ;galmgﬂ;u%agréf‘gué ﬁhbﬁ&g%ﬁﬁf}gtﬁf fahﬁ aﬁo kvgl%H (:“des%edC i 5 spemﬁc

@mganomﬁaldnti: as @bly(orgaifd hydrdgon milhsgané)l udFhendlame retardant

n I ed a dri nhi bitor a

pcﬁfcgh%ng gesglg Sc?g%%gc&%ly c‘;n é’f 2%@ i'r%sen vae%tlalrln ﬁl |%ﬂa ’é‘i?ge%t flame
repmidy(lw egraha)lsh wad rea@hmsmledneam) sthhﬁhf Izm:ﬂrhng etapettadstand good
mp year ﬂn 3 rea%g ﬁSItiO of the ent tv of

IPRGERET on "RES AN %Oé?ﬂ o RN 1R By 4709 Laneipg variety o
appllisatian, paciehlaeiytin techidd ot ebctsics, @:l@hhmcﬁﬂl)ﬂ kA@the like,

properties and good appearance. Therefore, the

conposition can be used in a wide ranging variety of
Baptduddiof ¢itsSInvpadidd cul arly in the field of electrics,
eleé%ﬁonlcs OA and the |ike. Background of the
I nv rAEFPOPS tepBEsIA, Riso HhermOplasiin zesipg h@ﬁ‘é‘ﬁn%bleé%eﬂlle’&t impact
rebBGINGS, Réiti RPistihcE XAl LRNfikd TRAChre KBSIPLABEGn L8 such as

reS|stance and_the like that are wi dely used in_areas
electiplgglectzondet Pfic miechagiead mpd mutomeiaye AbRlisatpsal TmAddition to
th@%x@@lﬁrﬂtvﬁrﬁﬂﬁlahgeateklﬁﬂﬁed Ib? ﬁﬁﬁa}ﬂ)&ﬁté Qesihdl€a %‘ft@h!ﬂe Rhving

er ormance exhi bited y po ycar bonat e reS|ns
exireiea flame rakpirdepce dscesdng eavight foainbistychha ﬁaﬁm@em@dg@m@ntered

inY oeméctﬁ&1 Sél&ft%&ﬁ Lh® sl gﬁ%g&gfeé @gﬂggp%ﬂfoag i? YHilh an

he electrica el ectronic an ererore,
Ormmy' bresnine ceomipeunh jog naimorganigaeiepdund rienessewi dynphasphorus

| ty@g cbﬂgﬁlgl?d}o or %9({1910 ldgﬁeg §P A& gdlgﬁ%fovpeh (L’I?é) t}ﬁgﬁ'és ﬁettaycﬂmce of

pOi}tcaﬂmnn’@tlasldahaee bn‘eg);ngieo;a;a:mgumde resins have been

pr o%o%v%e%elaqge %gr?eq'ation of a gas containing a halogen upon combustion is a
concern when a halogen type compound such as an organic bromine compound is
fprmulated, 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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However, the generation of a gas containing a hal ogen

upon conbustion is a 25 concern when a hal ogen type

compound such as an organi c brom ne conpound is

fornul ated, and desired in the market is a flane
rdoebapet Ny agent that does not contain chlorine,

brom ne and the |ike. Nunmerous resin conpositions

obt ai ned by adding a phosphorus type flane retarding
Pad®ins foRishbived bP¥hQsiai € esters have been proposed

as hal ogen free materials for flame retardant ]

pol ydaVpsrarelycubppate meinr gompeyitionsdo pvbish eppndepsation type
pl%gPE%(é@tetrQ hiRS BdenlgES dahdt H@Je@éarﬁ? lpgovri’&l 4 Wi @Rt ¥h ek 1ance

_ dlna he conposition, for exanple, condensation
ofilighé apA bsptresistanse, dmpagtestrapgth and Smiditys dneidditinecapdensation
C
trp PRRUHRY Q0] oA TRl YR RRAR pir Wb bioblehl BReBR with
theelgpln Oé@nwsrgwtmwﬁame reprrdingceffede mdati aaﬁﬂlc&yrpecompound of the
r dded do not necessarily
pl@?%i\s/c? etnglogg{algs cl?locﬁ’g&gﬁlg)%ce of light and heat
resi stance, inpact strength and fluidity. In addition,

Nﬁ&&Q%QB LipDpD fype phosphate ester flame retarding
—ngn%s—ﬁéé—an6¥Ler'problen1a3300|ated with the lack

of dllsymsegiost candhbi@den ddigant stugyetbfsdbie thagmroblems mentloned

L SRR G S 53 o 1653

ﬂam}ey Eéthﬂi’@t @ﬁﬁ&mﬁﬁfba@;zdﬂ. ivlhgﬁ R copipeditioh Ov &ObBLRInkA &y adding a
s nmention As a result, the inventors

Spﬁ‘& 85 mg%ﬁﬁm@rlﬂg an‘@ éﬁ"%ﬂzﬁﬂ%\f"’%p%lyﬂé}aﬁ}f@tﬁ gpeckic ghpucture

tolaefofcelathatf kgt was realized when a conposition mas
obt ai ned by adding a specific silicone conpound an

phodBraflin, agheslintan dpmegretardaaes piovidedy bigk alse ant Sogllent

balPU ¥ CRAD MRRLGed @BidAg ﬂ-r%pélréleédgich' AN mddRhnieR Yer¥¥BSh, molding
flanme retardanc%@ﬁrOV| but al so an excel | ent

PIBRGrAIRS ADRAR ARG R e ldwoﬁberpﬁép@}iﬂw enganereetallis salt and a fiber-

foﬂﬁﬁl%at'}bg "‘Holy%ér%ﬂﬁehmngqihgﬂrﬁﬁ wBlORELH! ﬁsfveﬁ‘% LAGE dspgmflc

nd 't he when a specific organonetal lic salt an

| tltﬁnbm -Ode@r iiﬁfhg pylpereprsl serogew wilaxariengere alse i addedvdn especific

ar@&:ﬁg &3 d\@ﬁh d. aS’T]}M1 e[ﬂ'e nt pfﬁ%leﬁfl& VH ot @%g%}eegx :b%geda%ﬂ Bhese

‘pol'yorgano hydrogen ‘si oxane were al'so a
dignoeyifsi ¢ 20 anounts as desired. The present i nvention

was ’ﬁl%%lse }?e pe% tdlrg}’énhto]l? 5 a‘?’ﬁ:eovgt a it I;IEthfricarli)on’ate resin
t he presen i AVent i on KN ant

compbsitien koompnang aon lpartrsdjypmsl.ght ofa tpolypembsnatg ra60 (ARraGl to 3

pal.%% l\),y\e{vgl%ht gf a aSﬂZ[%glllEy Eo%ﬁpbo%%ﬁt(ﬁ) 'h%?i'n@ a( bAi)ahclgédOc]hagr? st?f'ucture and

organic functional groups, wherein said organic functional groups comprise ()

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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parts by weight of a silicone conpound (B) having a
branched chain structure and 25 organic functional
~groups, wherein said organic functional groups
conprise (i) aromatic groups or (ii) aromatic groups
r@Bddpyelr ocar bon groups (exclyuding aromatic groups),
0.5 to 20 parts by wei ght of a phosphazene conpound
(©, 0.01 to 2 parts by weight of an organonetallic
salt (D) and 0.01 to 2 parts by weight of a
fiper-formng type fluorine- containing polymer W A
D jog t oxide (F) and a poly(organo 30
hy drpig&sieSdr RGN (uBBY S QeRA AL to the
composition in specific anounts when desired. Such a
f | ankhe pelaparhenatp dlesiafdonsedein dhe mresenpdmvention is a polymer

| olﬁéﬁbb? b gaea%gme'ﬂ etB88 SPLRRA vzﬂ?ert{r of &@p&&xﬁ]&ﬂﬁ b §Sunds

such | ame fetar ance nmechani ca
1Sn%ﬂ®fedgt0pr@p‘er“tlﬂea§>h0mgpealramcen egtbrt mhdmgeemethod in which a

dlﬁﬁ%&é f’cﬁglp %oﬁpﬂlﬁgl if alt‘ifo Sft deeieac{ i %Qr gtepés%g’xe %Each as

i's PIrustr ai | elow
dipbénpd archdoaste. r equiyc(aAboMedresms hmapuhstemd | et | HArbis(4-

b o fRenf Foarp BRI 3 AR IRSR R R 1

al | dnecdtlibioneact bisphidnophas dgasibydoxyarybnakahes axhhasgbis4-

nfraRaem o te. i Bt LSRN c8Re. £ack Ebvdroxypheny)
P e O
T ROl TN LGN T
bﬂyl@ﬁé}ﬁﬂbﬂ)roﬁand? 2 marlgsay@fwé Eroﬁid@ﬁ@l@ﬂ) FMpEnES, 2)bfs(44hydroxy

hydr oxy met hane bi s(4- hydr oxyphen
3 %fiﬂ)éﬂléop n bP%((P&ﬂﬂy aﬁ“%x%Bf%%ﬁ{§1hydr0§m3aﬁ1@c€12r@¥enyl> propane;

b1§(h§&14)x§h\f§ll) Y RERAYEY )suapfaémez bi%(zf»ﬁ)ﬂd Byﬁfh@fw heA¥pentane and
net ane 2- bis(4-hydrox en
1 b}f’é‘{ wHynyD presplabrxang; 1d1b§4dmwhwf§r Stheay t paghy-as 4,4~

dlﬂwrxmﬁmm ra&mansnd 2, 424’%@% :@y P,Oa%eﬁgﬁ J(P D81 dther;

ropane, 2-bi s(4- ydrox di brono
iy paasrah ulfides g Aachy o iy d8sdighensl orsbAe n«yuhydroxydmryi

| su%ﬂﬂ@sn&cﬁyag'ﬁf’ti }HXI%I {;}ﬂe lcéﬁqfogﬁl l%%ﬁetlszl %Xl%blr&ﬁz §'8 ~dimethyl

bi s(4 roxyphe cyc opent ane and
dighdyiys En4erpdiss osaydo IdéTYSil‘QXYdWY]O h@ﬁm&& Sud]il hagd4.dkdidiy dwoyy diphenyl

sug‘[)%er gldﬁg ?%Xéd%) 2}3 3 ﬂim%’tﬁﬁo I%ee:1 Qgrrl gendcited as the

dlhtrdrymdmfyhbompphnd idehtified abaveh as

4, 4 di hydr h fden, it d 0
ul PR RS e S 9%. Ff'eo bl gt Fese owo of

thamnd bi],t4thode hgomhtaixmgs ng' hd]ogat h?jl'bstlﬂﬂlltiaheabd potflefedi €O the
roxydi.aryl su]fongs such as

St%l?l%ﬂl{jniar FrS Hflgh(élﬁwlonsa faor%saﬁcaltammg said halogen during

cohbdstidhi thadlrieay cohedn: dinatfiyiondbipeedie, FilibOAcyICRHrbuinone,
rescolrct:igg] a%%i 4t,/£] -edihydroxydiphenyl 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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di hydr oxydi aryl conpound identified above,. These

conpounds are used individually or as a m xture of at

| east two of 25 them but those containing no hal ogen

substitution are preferred fromthe standpoint of
FREEMPEE I Ng em ssion of a gas, containing said hal ogen

during conbustion that is a concern. In addition,

pi per azi ne, di pi perazyl hydroqui none, resorcinol and
hdrdxypReRyP e E bR eYhis- N8 (4, retihi diBxyBhedly D Ry Q6hdXy i 9Lopane

and used. Furthernore, the dlhy roxyaryl conpound
cancherfitief jpg heaphnpe! hdnaablkasidhree hyderxgb@osbnd havi ng at

LFS??%% Piﬁ,gi%ri]tg}y%m@ B RHRS FEYPEr P BBy oMiE desin (A) is

ondirgutly A0 -, 406,000 and.- ity drefRylienid Y0 clgr GRO00.  When
man udl | ¢ 1dté redid F i ent, a
T 3y DYIPNE EAT Se
catdyg-a@ohctike ciy be vseduisaepdspamt hane and 2, 2- bi s-
4, & (G4 - di L phenyl ) - - pLQ )
be' o bifbue GRELREVALRIRRNY A EXEMRRCHN CBERPERE cofifnine
orgawio fenctibhel grospoiprsentedrtayeegehemrl fermule (Gidmicdl foheula 4)

| ycarbonate resin (A) is ordinarily 10,000 to
S}%%Gybﬁg)dv and is preferably 15,000 to 35,000. Wen

mapuf ackgur i C olvycagbonate resin, a nolecul ar
wej ght a?&]l 2a§§n , a?rSat alyst and the |ike can
xoesius@d- s &35S - Gj Hgicope conpound containing a
br anched [ maifn} clhai miahd gonkai ning organic functional

 gr¥ups \(Bpraskile t géneral formula (Chem cal
\wn bel b

wilra(2 ) (I X~ Si--0Si-0Si-0

. iA the. f I R nd: [ nt th .
o B, IOy, o2, 008 Rl GRLE R8I e i
chagpred Enteprasents teahidfall fictdtionall grgnpeuphilami, Ine and lirapeeht the
nFEPE 58T, by HIRE iyl Ao bbb e
coarpoiIa tarem gl © gREPe or aranatid grogpeupd hydebchstdnogaipo@ther than

iR B Baligee binpBns DesTtnend bR B IR e Brsbeit etion.
ThatTha8 is, it id prqfer@é® eli@tkhie halicohd @ombdiRO(® @atgndladl least 20
mélg)% %to '?tu%litrsls(Rg}OJsegg /01'28 units (SiO2.0) based on the total siloxane units

(R30Si0z-0.5), wherein R represents an organic functional group.

formula 4) sho

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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nmole %of T units (RSIOL.5) and/or Qunits (Si02.0)
based on the total siloxane units (R3-0Si02-0.5),
wherein R represents an organic functional group. In
addition, it is preferred that at | east 20 nole % of
rdoRer¢@egani ¢ functional 20 gyoups contained in the
silicone conpound (B) are aronmatic groups. Phenyl,

bi phenyl , naphthal ene or their derivatives are

pr ef Bl lo@s: éftBe ARORY bdinu@HAB) a@dRASBML01 A pRREBY weight
roups are nore preferred, The side chains that are

PROOREAY VRS apdyihmata s HydFgceadingsad suss for the
2ROt dAeA Gs A6t ARNAbleN@ie Ol MaGRY R dift GIRs isMh&equate either
preferably nethyl groups. The term_ nal groups are
WﬁY-eMeFeaEeij(maqd ip ghesangs o ta Eh @eriedyraightt he group
CONSASTHeho@PhaAFBA N Im LAY P IR GMHon8510kp oﬂ{hg pRYEhO¥¥ention,
group. The average nol ecul ar wei ght (wei ght avera%e
thepe tjompopnde gwataewingonhesph@yus pad ppisfagenbliyy te0o®lacple and
ROBuA0 Y e wiNSnLaRgs of 5,000 to 270,000 is nore
ppre?e?ré&. FSOS-%%%P%%iS The anount of the silicone
conprrhosB)azguelednpoungd, fonexamde,paet s by wei ght  per
100 rys ' ol te resi .
ExcoThi he ok At toyhipeR® HERLRRE B B8 Betgplt forwula
(Chewiiqad birmudd ce the flame retarding effect is
i nadequate either way. More preferred is the range of
0.5 to 1. by weight. 5 As the phosphazene
compound t.helconponent (C) of the present
conpounds cont ai ni ng phosphorus and
ecul e and previously well known
can bg used. The phpsphazene conmpound, for exanpl e,
enoxyphosphazene represented by
t he gener la 10 (Chemcal fornmula 1) (wherein
in represents an integer of 3 .to 25, and_Ph represent
a pﬁ?ﬁﬁT ag ?5

iy FPE983S AHrinigeh OF alch 2K RBEBANS oh gbeny]
gro@p) esented by the general fornmula 15 (Chem ca
fornula 2) X1 O°Ph_ P=N Y1 | OPh n

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 Xl represents -N=P (OPh)3 or -N=P(O OPh, Yl
represents -P(OPh)4 or -P(O (OPh)2, n represents an
integer of 3 to 10,000 and Ph represents a phenyl
group), and 20 (3) a crosslinked phenoxyphosphazene
r@AReuRd obtai ned by crossligpking at | east one
conpound sel ected fromthe group consisting of said
cyclic phenoxyphosphazenes and sai d open-chain

phenoxyeu,sphazenes M=l at | east one crosslinking
g ) @e oup consi sting of
ny a

0- phenf orfe gr oup, phenyl ene group, p-phenyl ene
gro%ﬁa?nd bi s- phenyl ene group represented by the 25
genemierdip Zrrapueserch e &P § 0 S 08)-Opsad a 3a8PENts0 eF)),

a (V\@ﬁ‘ér%hp (o sra?tpﬁﬁ kir)lg g(%?géﬁst’s be%%en t}aasfw&) loxydn atoms

resents
WbW@sthnBTE Braypg rod Gbe @)hps:tl@zw weeppuntie have bexy gemowdolle the

. t,h
p%@%ﬁp@%&yﬁ %ﬁ#{B? ﬁg & 95' 9 pgﬂég n %%gﬁgeﬁnlgt?%%e%\é% total

proportion of

phenyb@%ure @9s:8dopbasidtzare t:dimpdlmda(Cheunt}aé rfonﬁu]hol)_ahncll/or said
PSR a' SR R BN B TRL M DRI g e

hmhmmmganﬁmspdﬁﬁMmhﬁhdn@hmub and (c) no free hydroxyl
clic

n, t he nol ecul e. he
Ohonihd, St R SumePhdshBatian Fne HTetaRtath &Y 4 gperal
folufadChttinica( foh@icBlshboh Abbwa: zih‘)d 13 Q)}ﬂéh alnan @hamskypRephazene

cofREVpE AEP RG] RLFE® GENRAT LA (WAATAoD) bERE it ntioFe. Above

ca®die HRtkesiehehi éﬁﬂnpl& 0ﬁ51ﬁg( anmbthod 'd%édﬂﬁ)edl ulinH RoAllcock, author,
aut har hasphor us-

b d HR.AI " P
“P%S%H '51&? é%qr%ﬁeﬁpd%vounﬁ\%aééﬁﬁleempr%gﬁs (19890r 5 4J5 Mark, HLR.

AINVBREK., RHV@st Ath&RCKnoianieBblymb NPEhticeHAN Hﬁ@ﬂn‘étlonal Inc.
Polyners Prentice-Hal | International, Inc.

(199892) . An exanpl e of the syntheses is descrlbed as
f ol '%an%[@%f‘kﬂé‘%y%‘@ﬂé%&é %edésérlbﬁ é@ﬂ}!ﬁgwé oAﬁﬁﬁtﬁ'ﬁuW ride is

hosphorus pentachloride or is allowed to react wt
algW@éprorra@,ctt vitbhpbespherugnaertabdoiide @t isatdowed 20Creagt with

ph])%l‘h@ tﬁtﬁl&fl@@ Ghe %Hﬁrﬁ’l% at! eﬁ}ohgqa¢d€ QOGﬁQ@@eina&lgﬂgenzene or
cycli1c and

result, a mxture o
te@pdﬂamhdlane 2(3 e cshlven‘o phesp h@z@n e Iobcitvgmmfrtsrcliics and open-chain

dl%r%h]ﬂg’sglhg o r?lﬂ fsI i9 %gta(%% L taat ge rcle%?eﬁiu yo ﬁ'ge)ulg%%g}l foxH:nulae
(Chmna:raﬁ fommaize 1) fm'de(ghlel_nm&al Bortranla 2Bw\he11ein tohendex @epinteger of 3 to

er h 1%112 excep Illo%r ualg%htle rbIEhh egrofu%réqgl the ogll?ullag Satrg ?gstead chlorine
atoms. The phosphazene compounds identified above can be manufactured by
substituting this dichlorophosphazene oligomer mixture with phenol.

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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atons. The phosphazene conpounds identified above can
be manufactured by substituting this

~ di chl or ophosphazene ol i gomer m xture with phenol. 25

In addition, cyclic phenoxyphosphazene conpounds such

-E§§3?%5@phenoxy cycl otri phosphazene, octaphenoxy

cycl ot et raphosphazene, decaphenoxy
cycl opent aphosphazene and the |ike may be cited. Such

re‘EWHMﬁmnﬁ%mb ho %@hd’] eghd B,:%Oé}&tﬂn RR&NS% hosphazene oligomer
substitution on a S|ngle cyclic dichlorophosphazene
e

m@gHpsothieined, ihthe aganmey deseribedebaeveot ri phosphazene,

oct I :
decacnta oy € e AT RABRISEERna e rpmpquidbiniped through
pireaoty erkstitussinmg adipseichdiatdidvioroph®Bsc82 8fETFsehted by the
od; %ﬁ{?f‘é}aﬁh (kA ATk LG hENG b G ;ﬁ%gen?g D5eRaL e 3 £0 10,000
é]i chl orop osphazene ol I goner mx?ure (0] al ne N t?’]e
anrbehtened esiog abed aueoing. polymexditivn ofihexacldpenydd triphosphazene

R PR U R B chain

dich&dﬁhmhqmphﬁmeamamapbeaaat?ﬁhbﬁmmhﬁaﬁngan@mﬁhcydm
farmula (Chem cal formul a efein n represents.an
i o BYhPrbirse g rrapo A oR R oeRether R AR tpon

seppeitiong pol yneri zation of hexachl orocycl o

tri phosphazen by heating it to 220C to 250C can, be

ci t éd.F Sﬁpg?ﬂe d%hsﬁ?fa@gﬂﬁ%ﬁ@enﬁsﬁnw S8 i b ppanytastpyed by

subbtifutifgX hUpErtidh af GHE| pifenyHi LB’ P de PRRTE NSnd®d oBen-chain
open-chain dlchlorophosghazene or individually upon

Phogplagsg AoPBRUnd psentedkdy Hifeidyprptnedz gpeeral formulae
(CHERRAY TS nGAR DeafBaU et 80 fdPMuls WP SHiti Wi Qﬂ)g/?agic dihydroxy

portion of the phenyl groups in the cyclic an r

cogpenn¢ pentaningheesh 4 denst Eoprpennste riags ard pardaining tvppehydroxyl

i f ] ' . .
Bl R B CEARIARE ustnd/dTH AEu 0N GG A G THLE ebdup, »
pheByleoeponn apdm dénessligkons moumtrepesstted vy Henafonenentioned
g&&ﬂ@?rﬂH%aRﬁﬁBﬁ&ﬁ@ﬂ%uﬁ&@%hydr°Xy| groups, that is, by
I nkKi

Cross ng using a o-phenyl ene group, m phenyl ene

gr odfiorepspegifienilyl enghaposyghoapithzend compsindnkavigg highouplecular
w{i%ﬁre ﬁmﬁei gig ea? 8?(%%18" na %g? go%%ﬁ'ggtﬁinb gagllﬁ ?i?acs%gpe’rn%lg Jo%{arlrrlililn% terminal
hydinexyd gyopho sip hae e aenmi obe dihlpdroxn gohpgindmahde wherined ROfirst

i.ght due to cr,osslii nked constructi on, and hasicall.
gtk B AR S el D R ape BrBUBE Biicatamitt & mikbure
of;aﬁraﬂ]lid’li.lﬁieilﬁﬂ sdlbef zdiah(ykdifl axy af @nmmmgtag aant] lbiea amﬁraﬁd&ﬁ dofyound,
i.,rst. allow t he af or enent i oned. di chl or opphgsphazene .
TR SR PR b g AL PO SRR, DAY AR §F TR EBorine in
ths ahlor&fhodp RO korapshin@Nad kkiddual MBI neSald s@sequently allowing

di hydroxy conpound,
the pr())/ uct t())/ reacrilzpwitﬂ 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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synthesizing a partially substituted materia

containing a portion of the chlorine in 25 the

chl orophosphazene conpound as residual chlorine and

subsequently allowing the product to react with an

%, Fretal salt of a phenal. The reaction of the
|chlorophosphazene conpound with an alkali netal salt

of a phenol and/or an aromatic dihydroxy conpound is

or di gy ﬂoﬂu&%%@@h%d & a olEHREL ﬂflb&&)ﬁafgne cgﬁ’im')und is explained
: ﬁgﬁﬁé ure to about 150C in a sol vent conposed of
g

idetal dinoderfiysh stage ehthesreaglian the pmonnty afira 4lkale metal

stk DAAAGERR! £ 2 ALOIRL iy (NEY QEAIRADSHALE fhlorophosphazene

1&&@@@@h@dﬁonbnﬁubiﬁvﬂmat@ﬁéggpﬂﬁmsamyhm pietrerte the amount of
ATRO RS aRERE IS harkle TdtisbRED 6P Iblcrathi! ddfe 1413 0.5

stage of the rea
eqavalersf(relaypretodghe an:ubuah ohﬁldnmteb cor:kndeynhngd,hy tatehpoounds of both
r,flichl orophosphazene oligomer shoul d
d%gggﬁgﬁﬁﬁg ‘be about 0.05 to 0.9 equivalent (relative
t o t]lmetlwnﬁmt stege bf ¢ld oedchien, the hmodhtc bf ol phaspladtiydroxy

oSBT 2 55 PR e B ST b

smﬂl atheanthenhmohtsbelt bn Akdalmetabkdl Fad tphendlnatkd@n aromatic

st sta of the re on, annu t of the
diyy Cemﬁ?w{w per, @ﬁbk&%&%ﬁw Aligpunessismpch dopge than
0.05dqiingesf. f Bt ewel, 4 ARsQINRES bhakRip KRIRALRE cbxﬁpo@rﬁl contalnmg
smal |, when the amounts of an alkali. netal salt of

SRR Bih EPTHRO BHEPTICETIMAG AP 609 Wdntl o clibedzap gpmpound is

dlehcattlt@b@@mﬁa@@m&mmﬂtg@@@wsﬁ BRGRdd @9RGuiAaRAs. O- 05
equi val ent er, a crosslaned phenoxyphosphazene

nﬁ&maa%ﬁ@ahenw@ of ke #ikadl meta osale ofiamapramaticodihydroxy
co%fp?HH@ t& @heoﬁﬂtaﬁr}ﬂet%i sd10ef Q'}méﬁél%y tl?@fmpﬁ]k%l'rﬁ?tal salts is not

ficult to obtain when the anount used gross

- paafiedatly restoictedindaiamrie. appopriately elegted fpire arlapat}e/) rayfge, but it

to the al neta
compound ka be oeteatedswlthin fhis reotge. Yehan thel malgy rats isr ingtletbwer

th%ﬂ%’éf)%ﬁ ?ig%:olqreﬁé 8{1%].?41&% Oé gl%) fuﬁ ig‘%%g{ﬁﬁ@%ﬁn thaking

thel a&avMon raf sfbfippﬂni@ df phiee poixwhmmph agsmenoreoliffeuttd Canversely,
wl?en a ngqraiém tghlss t NS, 81'7 etH c n1 t]%llel uga%{ames proceedc's too
SRET 12U BTREN PS80 1R RPN FOPRE
excmmly, nkindg the mMamesstinksan pbérﬁﬁj?'p}ﬁ)bj)lyazﬂﬁéil ictuipouraki slgained
th revention o ri ppi.n t he . ar banat e in
soppsFute herpien tasolubfe, BRE aRbisitie, s 1RO iE BLFaRiRY T the
refihGeskiiney cRedsliht 4, the crosslinking sonet i mes
B L g ﬁ\g%e&’d Swggﬁh%f;éﬁfg I’s]%lg%lg %h@ %gﬂ%p‘é{l] ﬁ@%r gnslgllnlltncl)(fe %e phenol alkali

metal salt used should ordinarily be about 1 to 1.5 equivalent (based upon the

OTE%%%%% ﬁgjuﬁd U@%@Jut ﬁﬁiﬂbo % 1/an at[e%ﬁ@& Ell‘f‘t)sgh{kﬁg %ﬂ?gfoxgph?sh)hazene

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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sonet i mes becones insoluble and infusible and its

uniformdispersability in the 25 resin sonetines can

decline. Next, in the second stage of the reaction,

t he amount of the phenol alkali netal salt used
rheypgrordinarily be about 1 to 1.5 equival ent (based

upon the anount of chlorine in the

di chl orophosphazene ol i goner) and preferably about 1
pdt@ssivim 2aREUINAIS BA1td BRB AR MRS o tREfetRURA1Rfli metal salts of the

chlorine). 30 Resorcinol, hydroqui none, catechol, 4,
ar@meélepdléa\ps\}«m?fa SORTAH P Yo ( Bh@g?ﬁe n@pe pf the aromatic dihydroxy
co4n];ﬂ)un§é“n§2§ﬂlﬁle L@e@hﬁﬂﬁkdlﬁaﬁlbsﬁh%@éas@two of them may be used in

-t hi phenol , 4' - oxydi phenol and 4,4’ -
C%ﬂ hipaties s can be nentloned as the aromatic di hydroxy
npﬂﬁaﬂ USAdeloAy DRPHARI & FnE"
phosphazene coﬁpgu&ﬁl I'n a d?%lon‘ﬂégﬁhgﬁfggf?%?whoﬂﬂumene
copge8n@ 26 PO %o @@t%«sbhm em|the nunileni afnotal flengndraupe in the
r.r | ) ; o
pﬂdsé naﬁz?ﬁ%c ]E(Iu d @ﬂerﬁ?caﬂggl% 1a C?}(%{orgﬁié%%}cgf fé}lﬁﬁlgf@ tltli]eentlﬁed
alwwe;rtmm?@‘ydﬁom%mwefeuedrpounds may be used i ndi vi dual | y
be used

af‘lhe eﬁh%%})hazmge 80 O}ﬁounrt;ln used as com%ox}eﬁlgﬁé . OS & Ipﬁ?ggag mventmn

centratroni
thrahaamay pi?rdspbhaa@hezeneoeqammddl seppéikmted 99. 6 lgasedl dormula

he er .of total enyl ,grqups in the hosphazen
o TR ARCR: o6 PRl S iREnd dompnmd R Brgral By the
gei’i)aral dﬁmhura édhermbal gornanﬁ 20%d 9:98{9511ﬁkem ghefidx@phosphgzene
ene conmpoyn use asc In t .
COS%P@ E‘EPE ?Y 6?1?[1&‘31&%) atli’ﬂifm? 5&%1@%%%%@&%110 and
o;féﬁﬂéﬁ@iﬂn ﬁhcﬁ@lﬁﬁﬁﬁl@ négacholydd h@pﬁséaﬂécalbyf a{mufoaemér@hﬁm’l C@hneral

r pen-chai n phosphazene co
for%b%ﬂwggg gly el rtg? genfral fogmplay ’é%ﬂal fosmia 2 with

0" g%er@[‘ %r@hp@,r Q@*ﬁhérﬁrk %‘ijmﬁﬁe B%ﬁéﬁﬂoéﬁﬂﬁg earé‘ﬁ c@%ﬁﬂl@dgroups and

obt ai ned_ by replacin ortion henyl groups
repypseed chw| the aﬁwm@g&ﬂefgh@ﬁw hﬁ%‘ epiphdforragla 3) is
mhiSpPLasenRti ed by the aforenentioned general 15 formul a
(Chemcal formula 1) and/or the general formula

( Chélfiecmpnchaimand cziliogresslinkedarfenpkyrhosphpgenagoptronpds of the
prgge%f Qr?venplog rﬂg%lt cgﬁtg#'g Hal SlLas hbi? %éer[r%afiltg fhg/ﬂﬁg%effi‘ rfghde and

represente y the a ntioned ge
th¢ Utkengased ahdrsmoka vBeni decompnsetiant bumedd. Thneadsipeen, chey do not

cataﬁega %%%411' rHalg" 8%841‘5&5 g\ﬂi R QL?S }c(é/ 8&?:85’ B %ga gﬂg 15?&9 191%‘?1%59 resin

mddmrgom;agee n gi g]cttehihgmlm! (rathg qrheh@iypﬂ%paazbnet dmm;ioluhé 1@@3&&"&d above
doas n%t {gf)ressvt\:'ﬁe mo?fn%g ncl)pseergtuorerz o g rrgs%g hasrlow vo atnlhgy %mri Hoe\é 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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cause a netal nold to corrode and a resin to
deteriorate and discolor during a resin nolding
stage. In addition, the phenoxyphosphazene conpound
identified above does not depress the nolding

rdogAReEpt ure of a resin, hasj;jow volatility and does
not. 25 cause probl ens such as bl ocki ng whil e kneadi ng,
bl eeding (juicing), dripping during conbustion and

t he Thk@mokrt ARG phdRPhaRnE e&ﬁ]fsdjudak(eﬁi added per 100 parts by weight
henoxyphosghazene compound t he gresent i nvention

ofiad apopiagie RPYFRBENAIA & Jifhd D RAPEItR PE BiRistinWhendhe amount of

a DARlspRddede QBB addl0dt R Isd {HBHND! rsahaﬁygg; Ox¥ighH, %@ flame
on one end of a dlh%&é éwfonpound Therefore, it

regiRyeanefofs drasteawiden ABPYRL exeedth 2| abs by welght the

mBEHRS Al bﬁﬁ)eﬁ% Re@Btd Hm?e‘fﬁ‘esrs% i-escﬁiﬁf;c?he Bk xgbt H8he phosphazene
properties such as heat "resi stance and P

coprnoped tadded ipahdP@ marisnbi Meight eofithe 42808LG zel?c:a'rbmmtvhesm is

pl%fgxlm& 1% 2b %Qﬁt@ %9%\%@&6&& 401%%3)%9{% b&@a@ﬁqg opg e}qued

of an ar omat
O 5 ﬂ‘be Et’gapamtﬂﬁllbysa\heﬁ% mdudm@runem Sﬁitmﬁﬂlt altofnatm sulfomc acid

arRPQ ?#teg %ﬂ;eof%o&?ﬁﬁﬂ} ?Qgeegu]fo%lcl z?c‘?tf r{)re erab? g pg%ﬁsmn%/ :f,]alt of 4-

ardance is

'malmtht (m%ghbﬁeﬂﬂ) parstifolpthamebght | sulfelzﬁnﬂe,chaal ca;botassmm

BHRTALR S5, R SRS p T L D

paseitgltn®fulfohateas pomkiiampairficacbanat eulf@itdandthe like.

by et o sheppamadte B bgopdbordodBerc pE e or

pcﬂ)a)arlbd’m@td.lﬂa@ﬁl @) ied ol 6 alparRfbyakeigh® MBlkd Sptfonl cff&ﬁiiﬁ‘igaﬁésdthan
and a netal salt of perfluoroalkane sul foni.c acjd,

0. B} ggrg;rbgbwei;g]ét Xﬁdllngggy ﬂ,ﬁ Sinee th(gf ame ngjardance declines. In addition,
what thel anthld a@&myﬁc@mw+art§u§ annk @E@ﬁ%aﬁamh benamhdRe and

a potassiumdi p henyl sul fone- 3- sulfonate, a
flaget aeerdinceispnaeLtips SRk ohtained, apd fhe gwallem ofgrpiopen surface

app@hAmko kU Eu a0 %Bﬁrre $ra9}a@§séﬂm&qdﬁbw9§ beﬂ‘fe%ﬁge of 0.2
Sul fonate and the lik he anpunt of

todrrpahbyweight-i ¢ sal t (E» added per 100 parts by wei ght
Of e DRl ¥HALRARACALGDedlinles Boifhet AP ga{&ﬁ ¥ present

~weight. The option of adding ess

injgntigei ghese; @TIGHIEGSIﬁ{Gﬂ!lC@nWM@Dt hethd admcarbmmtda'nm (A) are
rf BBy T ARSI hontiaial (G ATRYE, ALARHOGRARIER e
cop dymleﬂ!a ffoe eaxmplep maﬂmoembﬂemdsjhaiaﬂaohzopmmlemh ecopolgiilesmand
R RS Ao R UL RUERLIS s NI S
pobaethonytese n:ghhfacﬁﬁed\sfrdnhe fifvohested Odllp‘hélgjl and the like can be
melllt&]o%re!i n?’oﬁrger% urc])lrort]aghﬁen srﬂ?a.vm%@ mgl?ec&ar Welgpf oip atqgaesgtl 000,000,
a secondary particle size 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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invention, those formng a fibril construction in the

pol ycarbonate resin (A) are preferred. For exanple,

pol yt etraf | uor oet hyl ene, tetrafl uoroethyl ene type

copol ynmers (for exanple,
FﬁggﬁﬁgfuoroethylenelhexafIUQ[oproperne copol yners and
the like), the partially fluorinated polyners shown in

US Patent No. 4,379,910, 25 pol ycarbonates
(PRt A 1 Fspmaddy@ddinat ehe tURReR0) 81 Gabh8y Wwhieht is more
can be nentioned. Polytetrafluoroethylenes having a
prgfireadul ar wei ght of at | east 1 000, 000, a secondary

par tTl?:irEuﬁﬂ' &Sdeotnaﬂhfajcfﬂé& L%y 2 dﬁr%clﬂgﬂﬁg n!léth&% bp a sulfuric

form s are prefe he anmount o
adid pethddopay beyusedipsrthe @ta;unmaqxrder{‘g‘) perdyinthe px@)sentsn@ex@mn As

falr qa.szthe %st‘t?él dfé)ﬁrl? hméﬁg%} 1tﬂx&0 I'IHZ?E ttg%ﬁb Yr %A&P& ?g}g fngy be

prevention I nes € anoun
ugedarinadditiqrathe byrticks gt of fttaemoptomie isfprefeiably algrue 0.1 to 0.5
ha t%tapl W Sox?d)é th\ge.lngjf ce 0%' \Ql%tch rea o{ % SI nﬁospyax%c acidized
sur ace appearance and mechani ¢ca
pd?ﬁﬁﬁ-u%ﬁﬁ&@ifedll (Particularly i rrpact reS| st ance)

d I f 0. t

o ol AP B Sxoichs e R bl R i iR geice
(F0 b qaichpa X Okhtahe &efpht bfitdntainad bRosFRbRs ABYLLDED4ASRMD.1%

as the titanium ox ?gfgﬁf% used in the present

by Feight basad onthe weig Frippeside ¢ orps are

concay fledpol@ide @igh Widldc@ldryPEighi aBpladtRSLeidy BéhtARnd) thultiple
used. In addition, the particle size of titanium oxide

upsatyratedhonds yithiiy PGEPCEEE‘F gtigewire ppd a mipjrpumof Angserhen atoms,
preR@asiyrdhage ei%ﬁte‘éﬁ' @PbdrS afonfR @l D¥nAiRRASHNRdnby-eight carbon

aci di zed polyene is preferred. It is preferred that
atpme agg pegd AT MPFResPegiie gEamples of Hepolysmes linelenip taandu angh linolic

ac®Xbdebe Hnfifiled SIn%ﬁl(ﬂ{] g@ﬁlﬁ'@g oft .’H@éhﬂlﬁ%cvé{%i o olqﬁc acid

cont al ned phosphorus Is out 0.04%to 0.1% by \NEIg
thgheudaiph olﬂbr@nmngﬂrwraiﬁd bored i 2 mnleowle ard desatywgtadradiphatic acid

sxﬁﬂl a)éeﬁgarléqétg@ aﬂﬁl t Qli 1R m 'a%t hea %)o g}lh Cfu?‘ﬁiegﬁmre phosphoric

cont al ni ng unsat ur at ed S Wt
acrd)teelcmlatﬁrwé tOf M@musealmmtu aeidhferinatiybs nesy dae bepreseons Alkyl

alg);hgglgr a%ilegtefi‘ggatlﬁtp)hg{l Elﬁ%gmg?% Qﬁ)c{] t}%t fi’lgsm 9%&I§e%§e%s more

e are
spspﬁceﬁamplwdrspbledemathha pol yene, i noI eni c acid and

I|n can ti.qned. 1.n ditio m Xt ure '
o fits G868 SR J0° Bieap bsBRYY A0ttt A Pigeme
T}mnhlystmﬁmmgaﬁseﬂahmsh@ Adnéthod usinl adtii@lebHaaf catalyst, and the
rated al i i ) i C.aci nd the
ast e it P dotiSee i dhe S dpRo HiS RS SR EY
- aci di. Zlaﬂgé'miaﬁaﬁllaaﬂd JoJ M@Jm&gés JaDr ) GHent: 284182 (1961).
der Iﬁ/aJtuln\égrsmarLanyar?A ».S[?I R/?cB?rlrdegg eﬂt Clutte%yalnd 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)
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20 al'iphatic acid esters, aliphatic acid am des and
the like may be nentioned as nore specific exanples
of such derivatives. Many methods can be described for
t he phosphoric acidization of a polyene. The nost
ro9RIBPLY used neans is a nmethod using a Friedel -Kraft
catalyst, and the detailed procedures are disclosed
in the well known literature listed below. 25 E
Jung r mann andog J. McBridge, J. Og. Chem 26, 4182
%5 E.| Jungern@fin and J.J. MBridge, R Cutter
2 P~ Og. Chem 27, 606 (1962).
aci d"@ di phosphoric acid esters of
are can be identified as other effective
General fornula (Chem cal fornula 5)
12 and general fornula (Chem cal fornula
OR2 CR4 (in the formul ae (Chem cal

rnul i cal mula 6), R, R, R3 and R4
‘E&WFE@ fﬁ)&ﬁﬁﬁgcﬁ %‘ﬁ’i‘ulﬁ)ﬁgr ogen atonms or C to C10
al kyl ogr Q4 Fs ) can be cited as the structures. The
annun%/ﬁT i tanium oxide (F) added is 5 to 25 parts by
“pam, 100 parts by weight of a pol ycarbonate
resin (A). Wien the anpbunt added is less than 5 parts
‘-|gh{/,®ne I i ght bl ocki ng perfornmance i s poor.
Fhé anount exceeds 10 25 parts by wei ght, the
et is esirabl e since the appearance and
medhani cal strength (particularly the inpact
strlength) decline. The nore preferred range is 9 to
parts by weight. Methyl hydrodi ene pol ysil oxane,
(n&‘%é"%kmﬁ)ﬁ@r(@ﬂkﬁ REEY 5] &gf@%l@ﬁ%}ma d)' ? 1520, B R,
cited as the po organo rogen si | oxane)
dUﬂbmﬁlMdspre&@télaﬂmgBEdtOﬁanm %lt()ralkylmrahpsam ts in
e shown below (Chenmical formula 7)
(3%2%€%E2§$@%E&3%%%%?a 9) are particularly preferred.
Genéltal arhanrudf am@ﬂmmrbxidé (Flosddet ds B)to 25 parts by weight per 100

a%@&y&?%gﬁé §~|f4 ag;l)oc%(%/ % M e fest nneé) Ry}ﬁﬁ%ﬁmg?ﬁ)\é% aa]gled is less than 5

paﬂm}@t weight, ahe light blocking performance is poor. When the amount exceeds

par a- mer
pol yenes.
FSOS 326P|

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):




5

10

15

20 ais 1.00 to 2.10, bis 0.1to 1.0 and (ath) is

2.00 to 2.67.) Ceneral fornmula (Chemcal fornula 8):

FS03-326PCT B n H 13 (wherein A and B are individually

selected fromCH3 CH3 I | H3CG Si - H3G Si - O | |
rtBepcEH3 H1 Hn (wherein A, B and n are defined as

those shown in the general fornmula (Chemcal fornula

8)). Wen ot her poly(organo hydrogen sil oxanes) are

used.t he ymol ecul ar weight 10 of the polycarbonate

“CHj : . ,

redqi pS” soneti mes declines, the degree of yellow ng

?p Jﬂg; Eises when nelting and kneadi ng at high

e raturles, a large anount of gas is sonetines

ge eiated and silver streaks and the like are

sorketi mes /Created while nolding. The anobunt of the

pol y(organo hydrogen siloxane) (B) added is 0.05 to 2
(wherein A agl Byprevsidignduallyfselecteddrammount added is | ess

than Q.05 part by, weight, silver streaks are

gener af éd i n. nol ded products, flame retardance

degkings andppapactsstrength or and n is an integer of

| to 500.) 5 Genpral fornula (Chenical fornula 9)

FSO03- 3ZHPCT 14 dagl i nes. Wen the anount exceeds 2

parts by weight, silver streaks are generated

CHj, ﬁHg
I
H=— & — H— 5i—~0~—
l |
CH3 O CH3

and n is an integer of 1 to 500.)

General formula (Chemical formula 9):

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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i n nol ded products and flane retardance worsens,
meki ng this an undesirable option. The aforenentioned
‘titani um oxide (F) and pol y(organo hydrogen sil oxane)
5 (G can be added directly to a pol ycarbonate resin
In addition, the,gurface of the titanium
F&és\}'z(z??&(- F) may also be treat eﬁ usi ng a pol y(organo
hydrogen siloxane) (G before adding it to a

dRALYE AWRABRIEE a8 Sh T oxledVds 2A;§ar¥,é"'ﬁy %E%‘h? MERL &P&&s 2 fg@x&‘e@ated

treatment nethod, either wet or a dry nethod may
in molfled| profhgts\and Aemp d&tarﬂﬁtl@nlm?ﬁe@%l @ekl(ng) thl% aad@l@djsswable

a mxed 10 solution of a poly(organo hydrogen
siloxane) (G in a low boiling solvent, the solution
i s abjie afoednentivned ditasiventide $suib pojutngany hxstregendsiloxane)

r I
() dgh BE REE L Bk TRe RSP RER Ml adticion, ehe patuce
oftthe mﬂ@m dxairlet (lﬁ‘é rdyyyalsvettehtoeh ted upiok y(roly§engent irptirogrensiloxane)
xan ). and, I tani um oxi (F) are mxed and
B Rne g AR R R AL LG ac & super i xer.
HensAt.hehe mforement’!bn]aﬂ furfree ttuedivent andhbd)ecithickea wet or a dry

cas th roduct, ma be subj,ect.ed t heat
miiod Ranbe abh PLARCRE: HRth &t Wannt $R5E B0 pidte§ 1@ B ¥hired
so&dﬂ:int dﬂ&%lﬂb&%ﬁg@hyc&o@d’iﬁiﬁﬁlﬁhnét(ab i & FwnppiAge sdlvendthe solution
tio nhi_bi t ar a upr escen eni n nt, a
isAEItREA 274 e PEPL B AR BT oo of Vs e bE Prfuct may
beAdubREQRNEIO SuBfebted ith i Riat Beathéhtl it tdniRrasraved 12088 to 200°C.
al so be added an a aromati.c

h I
g S RS, @ TS HRSE0 RUOSEDT SHOHOAD AR e EeS B are

mE@H anBtRith@itusit¥ 4 hitiRe d‘é‘glﬁ@ GhchOfs 4 BBePhE&N Henschel mixer, V
invention. dass fibers, glass beads, glass flakes,

typawshler ppéithe likey| I thémense,, thelpagdysbweeralso by epjected to a heat
tr%ﬁ&@gﬂ P&ﬁ;?e&&tu‘ﬂ@bﬁ‘z%ﬁéto og@SSi um titanate whiskers,

stonite powder, silica powder, alum na powder
and Vdrivusiadditives sudsesrpthermahstabiiziie agdnt entdxelagion inhibitor,

© Dbl SRR U % RO LA, 8 ssping maceri
ars¢lyeterséatiojipbibitol yndtle 18wects mdl @)tbtin&t Bﬁljaner;s mhagédse htpadxied to
arp o'a\égmryaéﬁ g)%glcagrpl])gn%; Lrélslglﬂc%)tglr Iolsl?'et hyl eg that does not interfere
with plod sffeet of thp pkesprtoipydieive. and pol yrrer s or d| narily used

oy arfn® RS R ndlos shal adkeed Gabim BRGiafiporter, clay powder,

miogs Glipinen Birateh aviiKiamy| @stadssiar &%@HQIE Ihidiees, pMesRBtonite
polgr&gi\éﬁ%ﬁ Iécgrimlw ere )2(3. Jn?llng%gw er zmdS 131 (ﬂkfe! f%? lezlcaym;ﬁgl nqu {)e 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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bel ow, but the present invention is not I[imted to

these exanples. The term"part" refers to "part by

wei ght" unl ess otherwi se noted. The materials used in
the experinments are described below. 5 1.

rdg@kypat bonate resin (hencefgsth abbreviated to "PC').

Sum tono Dow Cal i ber-200-20, nol ecul ar wei ght: 18, 600.

2. Silicone conpound (henceforth abbreviated to "SI ").

The Bid beaBfr GRRRAMNAS é&%lﬁné@%@@%{aé&%ﬂ?cﬁﬁﬁgltﬁg dx@mples
a coomonly practiced production ne That is, a
beloit it the Baesent TP L gagtdimitechioothess exmeplenpRbobgEnpart”

* relfdks 408y %@i@ﬁt”%@es&%ﬁﬂe@%@eq{oﬁbﬁ' | ane or their

partially "hydrol yzed condensed material was dissolved

I n abheongienials well Ve the exparimentizare derseidied belaw| ow

hydr I ndensed
BB ek B WbnecRith BB Y E D e o gano

chI FwBitémen Bowelil et 8e0-8h dnelpiubmoreisht: 18660. t o

gComiele. cF}%p(g}h% (]f?]]g*lé(a %}H 2B P 0ted 1 %ISP' vent was

‘subsequent Separate i The structural
charBiet esrhcsne oc®mpbubdee vwdrki manefaccmrpzb uandoslynyg tesazennmonly
u5| nl% tth% mcfu 1gl descri bed above are presented bel ow.

RE glp 5 %unltsmthe mai n chai n:
40/ 6lHA (9)olae snﬂ;ta.blﬁ) anﬂamt pbﬁndabr@nmuﬂlchmcmsi)lana tmdradorgano

_trg:ﬁlg}ggéﬁn%g |tegr rog S* 6 '0/ T {z{cﬁ.}}og%lﬁc} ?ondensed

mﬂ@r@hﬁv’éﬁ diskElv80th 4 @rﬁlﬂ@&ﬂ&dlv@ﬂ: OlWhtwﬁﬁ'a@ Ei&diéihto alfost B§drolysis
in the T uniits in._a silicone containi

of
tou‘i‘?F‘ETs an&r?dp%fﬁ@l%eaﬁwsﬁi sificane, porapgynd, wa %PHE?S Jw#éqlfmore

trivrgsaie RARMMila8E OWRsWadded t aedeglidweda t 4Badt, tb hGomplete the
presence of one was preferred but tw were added en
roiyraerizationo fhe soleend was qubseapently giseilledyq separade dxcept i on

of R dAlcHaPthaFhE RS icsloR ﬁleosﬁ%ﬁé GOIB%HIRM SRalesBED H&l%g the
ot her than phenyl groups were al groups. **:

| mffﬂ’@d\ﬂéﬁicgﬂ??dab@ie@ﬁ%PWP@@élba}PWmm ght was reported using

two . 30 s '}5{16 8 ‘? u%t%os p}% mﬁlﬁ%gﬁlaﬁ 8/0 (H&% ratio)

conmer ci aI y ava azene |1 st bel ow vvas
" used. The phenyl group ratlo in total organie 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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FS03- 326PCT 16 Onht suka Kagaku. Phosphazane SPE-100
(nmelting point: 110C, phosphorus content: 13%
henceforth abbreviated to "PZ"). 4. Phosphate ester QOO
= Asahi Denka Kogyo. Adekastub FP500 (resorcinol
rRX%pERY! phosphate: hencefggth abbreviated to "P1").
5 Phosphate ester OO : Asahi Denka Kogyo. Adekast ub
. FP700 (bisphenol A diphenyl phosphate: henceforth

abbr@Nisak £ KabPky. PPhdsphERARISEE G06 %%@Einga ointA3 8T, PRV Borus

Kogyo. Adekastub PFR (resorcinol di phenyl phosphat e’
hencentanth 1 3kprangpfartbabbeeviaded jo “PE). Or ganonet al | i ¢

458l tPhqéQha%Q diapap a%@éﬂso lﬂéﬁgg %g%;{?o na £ LLBEMC %*P%b? h(resorcinol

abbreviated to "PTSNa" 'yt etr af | uor oet hyl ene:

Dai kdinylies) phoghatedeheefortiraBioeviatedrte EPBP.t h abbr evi at ed
to "RIEER L. oFl ham.u | ge: t ' p e at.

sur f%%:og o%te\?\ﬁelér(?'haAg%le% r ggjtgséég u‘%‘%e%ggtgmpm@h gbﬁ%bglend A
15 atipléryéphgphyen denetfarth abbreviatl torfP2)aci d was used

as the |.yene d,t [ s nodified usi .
phosp 6 |%X§F(?ﬁeld)@.? (Af fie ﬁﬁ%@‘ﬁh\gg’ O‘con‘%iee%ﬁ?%lti gﬁ? f? n(r?ﬁ%cmd
tit aliphmybphabphas hen@both abreviated todB3Wsed as t he

5 i nor agi C Sﬁu@; ace. treatnent agent of said titanium
" oxi de B PERRE Cosl’ajth abbreviated to "Ti02".) 8.

Pol yJodiga pardisiiedgenlfsndto anedfortB AbBitivintél fUPRSYRRU
Kogyo.Co. KF99 (vjscosity: 20 cSt, 25C). (Henceforth
6. abbrietytgraguqrget ') In a formul ation nethod the

var impuEinSKéybiCag Nestk-&1 FAben GescfirbieshinbmiadwereTrRdded
in g . single addition to a tunbler in the fornulation

Ty at iqaga“é%\ﬁﬁldieh Tables 1 to 3 and were dry blended. A
bi aXA #aB¥he S@S tHKORS o KhiGPhad KB featt@Susii®Ld phOsphoric

25 nelt and knead the mxture at a fusion tenperature
of 2eBtredpobsnamntedrl palewi agid wasqised pe the ppiyane and the acid
pol | ddhone | ;
00,2 RORRAE S SRRy gk ESPSnllct iy o
t esttitphiser 9x{de. Basm 6kt kA himinat wes aved aattheninefzahicasuface
ret i nel. - . . . "
o ARG, RAOtPLAL YA e LSRR (AT oy
8.30 FPobdezgaso hnjuogen stoxand)di ng devi ce nmanuf actured by

gller)(%\?ﬁnﬁ%éd( %aggku -ﬁl)%yc? Y,%l Lﬂ&‘tf)i!}o@isg?stitt}pgﬁ c%‘i:,e 2% ¢ ré}f%%geforth
- 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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1. Inpact strength: FS03-326PCT 17 A notched |zod
i mpact strength was nmeasured according to the
provi sions of ASTM D256 at 23C using 1/8 inch thick
pi'eces. A nunerical value of at |least 35 kg-cm cm was
F#}ﬁggf to be rated as "pass’, 2. Flane retardance: 5
ane retardance was eva Tuat ed according to the
provi sions of the UL94V vertical conbustion testing

met h& %&ﬁ@& 3RS @Wnefh Has inddsfiq é@@&dLn%Lt%grﬁE ARHiAhs of

hours In a constant tenperature
AﬁﬁMnD%Eh et 231C adag dfdinghdhick pietes.y A mudetidad valuamd at least 35
val gcording to the provisions

k%?&%hﬂﬁ%ﬁﬁ Va%ét ﬁ‘?%t%%%%% ?s lon test for a 10 plastic
2.mat eﬁ’lamlera‘saedianca |nstrurrent parts) instituted by

Und vvrlters

condlls s, roBtidt M5 Srausbt el o ifecbrbBlpns of the
Updetevenfica coﬁh&t@h&éﬂﬁag&]ﬂtﬁod\fdédﬁﬁe@hélﬂﬁr fl ama for

ten seconds. The n of. ti duri.ng whi

resi‘tgutﬁf PIegie" % ﬂeﬁ r'?t"d‘%l%éor ““%fmd?ucﬁﬁﬁtﬁﬁt dfpgperature
cHalttbel | BaBLAIRéBBEH 230 ande50s ditatiday cand The fladtd Rgardante was

az@fo lows;. 15 V-0V-1V-2 Afterfl anme of ach %pecl menlQ
cvabrate 3eroedipd oo quevisivgt oF ths (UriH Hifb BEOPPyEIon test for a

pl§ﬁ&cﬁlﬁﬁ|ﬂ1a5 Q&M 1n3§gm§ﬁ§paﬁ5Qn§tﬁ‘ﬁted W%H@Iﬂvr&ferm%%ones
dr oppi ngnonoyes. The term"afterfl ane” as used

Uhéfﬂéur eHelrs f9sh sl ted PotontacHBE ianvegkraly eriqded test piece of a

de%%%ﬁtéaeaz&%thl NYESheP lﬂaﬁienﬁr aéd §écohﬁk.e PRYAGEt R of time during
i gnition has been noved away. he ignition of cotton

whigh dpwémln%amWé%%mﬂﬁ}e&hﬁeﬂrmwt r?étdl‘ﬁ’nge%led e Bepe gptardance

'W&le?eg ag&omqtherggggmgglf&ygwtshe Iovver end of a specinmen
ca

es fire froma drip. fromthe 20 specjnen.
The jeval uati on graded a 1.0 mmth ckvtest| pi eer a

" PagsT ] e'ﬁarpe 5 e‘g&l §Pe$’l el - Tgli? g‘%{i r"‘H"(AéG CNIE O

Def |lecti under <t n‘rar\a G4 M
t hi ¢KToted sfterflerheicftfivel spesinmey |aB SHEE. &96@ pecnpEEpAetouf ed
by -loyl&ntﬁﬁw'&'co@&n@ Jr&pﬁlﬁq% qLress o 18,46 k|9| cols A

Lo ¥
te et O.l. ttr-e UI I CO.DL J.\.adb y4pe) cLTrI vu ad paso

gr adridderdt -“aﬂtéﬁﬁine" gf hedthevéih Yieans the period of time in which a test

specimen continues burning after the source of ignition has been moved away. "The

ignition of cotton by dripping" means whether or not a piece of 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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A three-stage test piece plate (thicknesses 3 nm 2 nmm
and 1 mm) 90 nm |ong and 40 nmm wi de was prepared, and
a spectrophotoneter (Mdel CMS-35SP rmanufactured by
Mur akam Shi ki sai G jutsu Kenkyusho) was used to
the FS03-326PCT 18 value for the 1 mmthick
Fégzgzt%?gﬁ at a wavel engt h of 4YOO nmto 800 nm Next, a
- Sunshi ne Weat herneter (black panel tenperature: 830 no

Yrvﬁld'é) ol &6h4hed s@%mnsﬂgé" w%%l'éﬁ‘é%'ﬁ' of ¥R ﬂiﬁ%@so@ﬁﬂ: Next, a
sai d test pl ece was expose i g irradi ati on for

Spmiinen Bigathermpger Yblagk n@n%mﬁe@éwee §31Gine peink masufactured by
val for

STBLYALLAR %4 Bl FRORULE gl 1 AESIRIAL, or 200

hqaassTth v lueDeap weasufedyiol tlhe\mlng nfdreacef Grethvalue was measured

BRI G e PSSR Bed 1

5.Ken klymlm)f mﬂawmgéhemeboﬂmhhbgemateﬂ Ince“mﬂf)v i si ons of

b ok eseEnn dgeleahoad GIESARE Gy by ity Shikieai

Giiens Halkpuiln) wA¥sekh@brlih®td the praviddnebf ABTRADDY25, and test
subt.racti the Yl value neasured ng the Sunshi

PiSRAUHO TR SRR £ AR 3 BEBET o 400 hD, hh B parqaged for the

mbdRh&gs Y AVRIWRralts @he EVDAS Wbindl by sudtraB@ngtBATEN value
than 17 was_ consi dered passing. 6. Silver streaks; .15

megiused gﬁ]élgéshp &%nsbﬁné(:@eﬁqhgpggte{ 3)1'102 taﬁ&pqsuﬁ?n(the initial value)

frbR GK NS $A1u8 Oaf{&n elxg&-ﬁr@ Ndy 481 SMAIVEFR theIBn PIE RAS Ynsidered
usi ng a Model C5 injection nolding machi ne

pagamgf act ur ed by Ni ppon Steel at a nelting tenperature

6.0 320G @t he silver streaks generated on the
surface were visually exam ned. The anmounts of
i ndiThrderatiage den tirea todatbo (R andd mamdhidkoesst §0 mudong gnd 40

w8 TS YL rasle pE R VP R moigipg pchine
m panthet LB 6 DNoppdl Stephat ailma@mg]teﬁlp%tu@amﬂ 32530 Oa1RIl BiMa silver
PTF

: stpe%ﬁits Sgenerategl n%he sur’f_‘ace I v1su§'ﬁ)y exammed

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




Fl ame retardance V-0V-0V-0 UL94 Notched |zod i npact

706540 strength kg-cmcm Defl ection tenperature under

117117105 |l oad, C Table 2. Conpositions and Test

Resul ts Conparative Exanpl es FS03-326PCT 19 |234567
rd3%s2¢p@f £ $100100100100100100190 S1,

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

parts5----- P2, parts-5----- P3, parts--5----

PTSNa, O] 20.,20.20. 20. 20. 2032 gdarig | 6 7

PO Bty £0. 0. 40. 445040 [4016b PIrt Sod-! alrrel‘ﬂBNRN 100

sebatdance; YJLO4 N@t;Ch@dl&kSlu 8081085 T zod 1 hpaehs 4

B7, hengt - 0.3 21 5 5

P1, parts 5 - - -

P2, parts - 5 -

P3, parts - - 5 - - - -
PTSNa, 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
51, parts 1.5 1.5 1.5 1.5 1.5 1.5
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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kg-cmcm Defl ection11211111013075117117 tenperatur e
under | oad, C Table 3. Conpositions and Test Results
Exanpl eConpar ati ve Exam | e 489101112 PC
parts100100100100100100 SI partsl.51.51.51.51.51.5
P#@% pepod Pl, parts-5-- P2, ,parts------ P3, arts------
, parts0.20.20.20. 20. 20. 2 PTFE,
parts0. 40. 40. 40. 40.40.4 Ti @2, parts11113301111 PONS,

Net S0R 30:500130,i5A0n 83 “Fb Altger €t ar dance V- ONRV- ONRNRNR
UL94 Not ched I zod 1 npact 60070106525 stren

<g. o Shavmoby dbe idetn ﬁ@nw@rlapgr@amqslmmﬁhwmamns for

4RO St 4,38 he Q ﬁbel\/ %Ecﬁ)%hﬁ&a KOQAREX1 ]9 frﬁﬁac@f st.\f&{étﬂ WidBflection
154517131515 A

temperature under load degree of yellowing and light reflectivity were satisfied
when the essential components of the present invention were used and 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 compounde 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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Bef ore 969687979693 reflectiviirradi ation tyAfter
958885969491 irradiation FS03-326PCT 20 Note: NR is an
abbreviation for "no rating". As shown by the data for
Working Exanples 1 to 4, all specifications for flane
rdotRpEANce, optical propertihes, notched |zod inpact
strength, deflection tenperature under |oad, degree
of yellowing and light reflectivity were satisfied 5

of MR inrh CoxRES 8 d dabx GOIROCARN ip & 1ikRe 0P FIRS §hHcifiddY BRgh ORame
were used and the fornulation rates of each conponent

refgrdancg and; impepfestrengtiodid ot patidy the speeifigationst | each

. SaMh&aREGPHALS! GibxRAAD! ens when conponent s ot her than
t he essential conponents of the present invention were

us edndromppzativp Brample 11e§1$€eﬁmp‘aﬂlt @fmmgmwémdgome@om@ added
eddded %BESJ%I i El%?%é ggmﬁ IF hpsPhaz aﬂﬁﬁe retardance

conpound: en the anou ess than
dechnefeamh i dnecht fdhydecgen lgas gemrateld waBoenbeamagtly Varge causing a

f nc t i

PIYATRLE o LR LSLAAGNT 6 Y0801 LA oo o
sibpoGi sﬁdcbd in eﬁ;)mnarahmb Exanijadayiarveds loweEtanpihe specified range. In
e 8, A el B R RGPS a0 3R bl Mot were
ambgmmﬂnaiconpound. When the anount added was | ess than

the range specified, as was the case in Conparative

Exanple 6, the desired flane retardance and i npact
Adtanenet bf ehenevdidion realized. Simlarly, the flane

e not satisfied when_the

ret .dangs a CIfIC tloné_ L

speci®i E’ﬂ IR danic Beiyeaybopate Fe%scoi“ﬂm@&'ﬁﬁ dte Ryesent
inkA MRl ®ed notZ@nfR S LN et cfiamd Petﬁ:ﬂﬂii’gaﬁéﬁﬂt \CEmPpX AR B®Brine

1, 2 and 3, a silicone conpound and hosphate ester

coptPopRds, BrasRtcompoRRds B (s gk%sl@dqund%fﬁéu FRaR jaghalogen type

ﬂd?ﬁ’é"?e\fﬂd’mgn&)geﬁy Qe %nﬂ‘ét@d wokh aknd Flﬂ'ﬁlér%r& QAP esskRition is
was_observed and various neasures of

nqb enfopyesided “é%ﬂ higle dpgree of flame retapflencetangslight reflectivity but
al&cPHQ@E:?cEllé/rﬁ ]ﬁaia%ﬁpk%mgélm%%é SRR 1'1%41% @é@ﬂiﬂk@ afld the like

npact st rengt ecl |ne extenS|ve
and can preferably be used as a material for various mternal and external uses

associated with electrical, electronic and OA applications.
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- Rgiths (hani

addi tion, the degree of yellow ng (AYl) and the
reflectivity (AY) declined so extensively that the
material did not satisfy the specifications. Titanium

- oxide: The anmpunt of titanium oxide added in

] tive Exanple 9 was h 30 |l ess than the | ower
F$§gﬂ?5€f the specified rangg? and the |ight
reflectivity did not satisfy the specifications. In
Whaptd aiify Conparative Exanple 10 when the anount
%ggs&% BC% 21 of titanium oxi de added exceeded the
upper Iimt of the specified range, flame retardance
1.2Rd 0 a
S%efél%ugp ?%%ﬁrgééte Bglggar%brgatﬁ 1%?121 édn é&éfﬁoxacomplilsmg 100 parts by
Wéiahpaﬁeapwly@rmmeptmm@) 0. ﬂls ttaﬁnparts bmfwemglgaxﬁa sﬁi;odn@gcempound
L)Lglxrﬁag:’]galaaglgﬁedecha[m sfrHc u%g a%uI'i] eor#"a PRE funch?nal &go%ps Wherein said

orgecicifnedioant gtdups aomprise (1)‘ aivymhtm@num& G2 neomatad gvms and
tre r aysi ng a rono ver r eak
ShiaF B BrouBh HEsiiER GRomer ST B OBHES Y o S 2
p}wsbm@aﬂe c@ﬂﬂﬁﬂlfdj (T) Coopas tpayie kﬁxhwaﬁ@hteoﬂa& ?iganbmmlhc salt (D)
t han s ifie n .this gase a
a6 %ﬂaﬁe@fgaﬁa%wﬁéeﬁ Ry torminedver it Hisceontm o polymer ().
streaks were 10 al so generated. Advantages of the

I nvention Si ﬁce the flame retardant pol ycarbonate
apg misEAIAAN RO FaTbARALR TeEB oM BORBR A e b d sWhgein said

| sﬂi&ﬁ% aothpdufid! (B eSnthiaeatl 1caBE 26 halk b g ﬁﬁ%n having the formula

conpri si % chl orine . 15 conpounds,_ br o¢n orrpoun
itphand/grgugichaying YhedomgmSiOopaits tbﬂé%l o theetotal

silo®hA WiRIRAGROL., AT FhAERER alReieieth Méﬁﬂﬁ%nctmna dgroup

Furt her nor e, t he conposition is not only provi

with a high degree of flanme retardance and |ight

f'ﬁIe' ﬁ&ﬁé ¥étta¥ a%!:po Lx%gnmsreﬁﬁcc%h:{g%ﬁtcxoﬁ %P@fcﬁm 1or Whﬁrein at

resi st ance, eS| st ance resi stance and the
leq§ti2d melpdo eéﬂlemredrec Abyicyionad gysum; castagnadainahe ailichur compound

' and external uses 20 associated wth

(nggéc%glﬁlggﬁgtg%{bgct ronic and QA applications.

FS03-326PCT What is clained is: 22 1. A flane

dant .po ar te . resi.n co n.con n

']gﬁaffl ret da¥1% oférﬁ%r% ?ate tesin )? ngoﬁ% 8P any. on ?tl (jﬁam:% 1403
wIi)er@i_]n kaud :ﬁrpmatls diyupseing the Olfgaﬂlcsfulnk:ﬁﬁmﬂ gronpotiidained By the
co?x%\éi.}{;n(? (Sﬁ)abr a g g%@}ﬁ)ép g?etng ngugs %ﬂgt N %Qt I(J:henyl groups are

methyl groups and the terminal groups are at least one selected from the group

consisting of methyl group, phenyl group and hydroxyl group.

- 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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organi ¢ functional groups conprise (i) aromatic groups
or (ii) aromatic groups and hydrocarbon groups
(excluding aromatic groups), 0.5 to 20 parts by wei ght
of a phosphazene conmpound (C), 0.01 to 2 parts by
SR gREr of an organonetallic,salt (D) and 0.01 to 2
parts %y wei ght of a fiber-?orning type fluorine-
contai ning polymer M 10 2. The fl ame retardant
pol ycar bopate resin conposition of claim1 wherein

said sil onpound (B) contains at |east 20 nole
% of unit g the formula RSIG .o (T units)
~and/ or Nog the fornmula Si02.0 (Q units) based

repregents an organjc functional group. 15 3. The

flame t ar dant ycar bonate resin conposition of

claim1l or erein at least 20 nole % of the

rgani c_functjonal .qr C FRed in siligon

AR P PP A PRy B,
(2) etar amntchpol Woenbgphbephnesien reprpased | n the gayerahdormula
«ﬁénﬁl?hﬂslﬂa%P 3 wherein said aromatic groups in the

or gafi SRt t onal groups contained in the conpound

(B) are plpemgn gloups, the side chains that are not

phenyl groups ar nmet hyl groups and the term na

gr oupx? =N Yéne sel ected fromthe group

consi sting df methyl group, phenyl group and hydroxyl

group. 25(50Phhelf| ane retardant pol ycarbonate resin

conposition of any one of clains 1 to 4 wherein said
(WHRES R TAZRP L AFP L (D Bh)dlor - Ral0)0Pd, S8l RpiBehth-PIORHIE or -
rou consisting of (1) a cyclic phenoxyphosphazene
P@&‘ﬁ% RtIERTeRSNtE AR pteRa o3 tp dPH1P and Bhagpregents g@henyl group),
addormul a 1) FS03-326PCT 23 (wherein mrepresents an

nteger of 3 to 25, and Ph represents a_phenyl group),
(Bi 2)crefslinkrshplenexype sspirryo kosphaderhiaingp by sapistipkigg at least

'oﬁshﬁl HEPRER! (0RO hEReMRE! GORIU! AnkinfPhor | s cycli

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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OPh 5 ,Y1 (wherein XI represents -N=P (OPh)3 O
-N=P(O) OPh, Y' represents -P(OPh)4 or - P(O(OPh)2, n
represents an integer of 3 to 10,000 and Ph represents
a phenyl group), and (3) a crosslinked
Fsgp_%gélyphosphazene conpound,pbt ai ned by crosslinking
at Teast 10 one conpound se ected fromthe group
consi sting of said cyclic phenoxyphosphazenes and

6.SB I ARE Reta BInk &H@&%Mﬁ@%ﬁh%ﬁ%&lﬁ\h bR} oh€85LaE to 5
crosslinking group selected fromthe group consisting

wheregL %@ﬁg&a@ﬁ@e@ﬂhﬂﬁﬁh inparaprlerid efreduaromatip Heliypieaad or a
QUP S AR =Ta)e) represented by the

mggang@ala{?%%ﬁluoga gr%ﬂc% ¢ éoi?nul a 3) 15 (Z2) a (wherein

Z represents -C(CH3)2-, -S@2-, -S- or -0- and a

78R BAR0LS 9d %rt v\émarb &%%éln(c% §&t18'rt1 of Qﬁi\hhé‘ﬁf Qfims 1to 6
group exi St's bet e two oxy&en a
whéreny | gsamh ps fikrfdrainh os phaizeeeoctapogndspdlpmer bedB) s

the proportion of phenyl groups is 50%

pcthgtng@ﬁbg}oé&gl ®on the total number of total phenyl

groups in 20 said phosphazene corrpound (Cherri cal

5. (eritoge SRl Db PR OuB TRSN RGP SR AT R ind R o 7

whdrelnos toS25 RiresSIB eight dﬂ’tﬂ;aﬁﬁhﬁ@ﬂtﬂeﬁ(F) NGT Gﬁ&ﬁa(fa'ﬁr&%yﬁwelght of

Teflarrertarda ar bonat e relnc; ition
a E&Y (gganook P%ﬁ“n%‘ﬂ‘fag‘% %’S Ritet Pia‘@%n %gﬁwp%fs ﬂoaﬁyrsar °nate

reSial (), (a@fur%@aaqtal salt of an aromatic sulfonic acid
or a netal salt of a perfluoroal kane sulfonic acid. 5

7. The flanme retardant pol ycarbonate resin conposition

9.0fh AR meNRtAakl BbIYBarbodRe GesiWhBbRoiiLSAI o cla1m 8 wherem said
fiber-faor fluori ne-contai ni ng fDol ymer

titggium e%%ﬂl?)ué péEERmeodde Hie sprlacy piapkich é%fa?qfaqllby a phosphoric
aogﬁgéﬂc&ﬂﬁ pate resin conposition of any one of clains 1
7 10 wherein 5 to 25 parts by weight of titanium
OXI de (F) and 0.05 to 2 parts by weight of a

1P Oﬂ'ﬁé( ﬂélﬂ?qgta@&%{togﬁ%:aﬁl)dn%{ea?gﬁn (c%%)sﬁﬁgn %P?I&Bﬂré %V}E)(eln the

onat e resin
exaemj;eqnf 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.
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9. The flanme retardant pol ycarbonate resin conposition
of claim8 wherein said 15 titaniumoxide (F) is a
titani um oxi de the surface of which is treated by a
phosphoric acidized pol yene. 10. The flanme retardant
rdd9hysaf bonate resin conposition of claim?9 wherein the
extent of the surface treatnent of said titani um oxide
(F) is that the weight of 20 contained phosphorus is
about 0.04%to 0.1% by weggthabgsed on the wei ght of
the titanium oxide. FS03-326PCT 25 ABSTRACT The
present invention is a flame retardant polycarbonate

rngSIy'i::\[}';l ?%Eg%ftgh?%gmﬁl %g’ﬂ&%é 8%;3}&);9% R a}‘Cﬁrﬂ%é Rl co%lpogltmn

- copfprizid 19Q paetsdonpoight] of B) pﬁmrb@aae lresin dhgdo ehao r$ parts by
_ nglgfly GF 4T 1c%n(? cgrglgtﬁ.{hdc(]?:) fh%@fhéj L %%lncgr c? %Rgm s%‘.?:q:ﬁle an%%r%amc

groups ¢

gani ¢ ‘func nprise

fugprbupd grours, igheaeianstid orgame ;fsn@wdahgtmme arobmmlsg rdupomatic

shEreH Pt eshes BhE RSty Brs TgeBRbiEedhsge gouws)

0.6\to B ipghts byofeiglit dfragﬂm@miﬁmhé eemsaind (CD)0.@ntb ?Dpﬁlr]:s bp waight

o3 SRRl et 81 125000 Y851 ek B e

ﬂﬁdrh@moﬁmlmeg ctﬁly(nfér @nd5 t&28patte by weighs obMtaM@hxﬂhimdéf (F& and

ol or a en si] oxan er art
t%% Pagtrs %‘E{?t: BPRtoEsane YHI“(??&P S%ﬁﬁayﬂegg(}f BFY ﬁ%‘%aﬂs by
w@gm a palytaodnAR: febial®), edydmpthePRidedar bonat e resin

- conpgsition of the present invention does not contaln

a haliBgfethe %@eflrea%réawe%%ﬁrh@wé@ RPN CEEopIEIoRPE the present
NGOt MRs ndPcdnPAR AUNASHen RPN A18e CAIRAHE dSer@REmbhSing chlorine
i ke, no gas derived froma hal ogen type fl ane
comppands, hgoraipertommoandfeed thebkaengudsragd from a halogen type
ﬂzﬁ:{é trg}:gfc{m%%ge thﬁ'ecéém%%cf lwﬂ@ bﬁ?ﬁeda Phﬂ:ﬁelglg&ﬁ eﬁleocfomposu:mn

ame ret ance [ ectivi ty, a
hasxa éighemgrfpm@%\f&ame r@er@mafn caehghat Hefleativitys and ancacellgnt impact

I‘ES{S%]I’}I St eﬁéa%%@ﬁ&%n@éqq l%%.l a?sgﬁgt\?m&?ﬂ{dg{ 0 rlills%glsﬁ,nl %ﬁ)rug Eillli:e:mal

fnal uses &ss
argl @temehises angbci@tedapith eleatricah slec2Onic and OA applications.




