; €e3eCZCDH 6TZ6 POLYCARBONATE RESIN COVPOSI TI ON BACKGROUND OF THE

| NVENTI ON The present applicati L“”ﬂwm W non- pr ovi si onal i hon
‘based upon and claimng priori tjﬂ” l “ ﬂmmse Appl i cation I\%PR}-r’l‘izflﬁt)k)EB

10- 366465, wphwgério s her eby i ncorpor aseed«by reference. The pieaagdbdse@yenti on
relates to a pol ycarbonate resin conposition. 5 Polycarbonate resins (PC),
or polyner alloys produced by bl ending one of these with a styrene resin,
such as M “" mp (acrylonitrilel/ butadiene/ styrene copolyner), are

wi del y “m mm HWE{WHC (ReTeT) iers, printers,
facsiml'es, persona co?p%?ggﬁﬁig;g#@@?oﬁEm@wgﬁﬂ@@gmuters, and ot her
such of fi ce §Uf%mati on equi pnent, portabl e tel ephones and ot her such
comuni cations equi pment, to and so on. Products have increasingly needed
to -be snmal BACIKOROUND ©F THETNGENTBIWNI cations in recent years, and novel
nmol di ng nmet hods have been attenpted in an effort to neet these needs. There

is also an increasing need for resins that can be nolded into thinner
articles and canThe prsperidapplicationets ael\p. ricn-prayigional: applicationi hasadb have
better flame _resistance.and other.suc roperties. The addjti | ass

(i bers, 1 al GPOBAYbANTIAR PO GOMeIRARER AHRIEBHER oabtil B-adsd o

i nprove ri gmhgyisqqgeg*m#m%g%qge}ér{cg_ has been a conmon practice in
the past in an effort to altow thihner and nore 20 precise nolding. The
manuf acture and use [of these resins] have been surging in Southeast Asia
in recent years. Tha présse inverdion retateiot spalyearbomaereyinusedpasitdost ored in
an environnent of high humdity, and the degradation of 1 24 June 2003 WO
00/ 39210 PCT/ US9 IEOl 7 physical properties due to the | ow noisture
resistance of thEopgarkenate aeﬁ%dﬁ@)' pL polyreer allews prodesed Sxcllerding s
therefore e nt | al t ] St es] sfanc f Si u [ e
above- nenti %ﬁgd %foéh%t%s %\gazag%anéﬁycﬁné plt)e?{?éar ocg‘at égreag‘?n }%g% IgerSHz;

pol ymer al | acrgliitrile/ gadiddkegagraie @opolyaiety,aireonadaly’ ased iandledrithyr ene
resin is not general |'y considered to have high nmoistuie resistance. This is
parti cul ar | pyndrelectvanin parts, photocepiersaprinters, facsionijess persomabcomiputters, r esi n

conposition that has heen reinforced with rej nforcing ent such, as
carbon fi bePQ.te%?ﬁg ﬁf‘gsé?ﬂrta}ﬂ?)l FRIRRUETSs A LLHET | ntoégg%l petomatitibnat e

resin {0 co gWely [ %ﬁ% j r.esi - | ame
resi stg)nce, @gﬁ@;ﬁ%ﬂj Egg*\ré‘é’ggteg terﬂeg%&r?@gk ggﬁ“ fgﬁﬁ%@g%ﬁ%ﬁg%%gﬁeerg for a
patent for anfd@byear bonate resin conposition containing (A 1 to 99 wei ght
parts of a polycarbonate resin having a viscosity average nol ecul ar wei ght
of 10,000 to 100,000 and (B). 1 to 99 weight parts of (B- 12. a caopol ynmer
whose st ruct ur al Products AayRdnereagingly ayecquméﬁﬁm!lemm ightes g these
conponent, . W\ i n i11{ ke

ol yer - anarBPUFidsth syt AR TR ke L RRRANE Mo B8 ha i e fbigd o1
aromati c Vi iy lan"affsERs rReseResd heédy] THere 3 HisBYdn fiaesiie HREQ TBF ré&wponent ,
where the wei ght average nol ecul ar wei ght of the above-nentioned (B-2) is
from 30, 000 that @&m BOMaeided intnd thihner attiviesahrkdikan rbet mbldeshtrene pracieelyh case
is no nore than 1 ppm and in ich (C) a phosphoric ester conpound is
added in anBAdaRHese reﬁ%t%’ea‘mw@?eémr%% gesw@mce&ﬁémgar U BEOP§HEeSpart s of
t he above-nenti oned conponents (A) and (B). Problens Which the Invention is
| ntended to Sol V%“ﬁd&ftﬁoﬁ?%. g&!?”ﬁb@@, RARY ! Afor? fﬁ&?e'ré/,cégﬁopﬁ{e% EGAH N
conposi tion that as superi dr noisture resistance, good flane

resi stance, reinforaigkagéntsssipas itOFirﬂim@barliigidﬁt%rS&ﬁ@lw&hnsﬁnal 3tabilityeha903 WO
00/ 39210 PCTNS99/ 30197 Means Used to Sol ve the Above-Mentioned Problens The
i nvent or s abepn @dcemmase prastice in rthe rast éman effarh te @hloxs thinnes and mprear i ous
i nvestjgations .ai ned,at solving the above problens. Specifically, the
present? i nv@EFHEHMOMING) "2 resin conposition containing: (A 1 to 99 weight
parts of a polycarbonate resin having a viscosity s average nol ecul ar

wei ght of 10, 000 The AREw{IAuAN hridBlsd [of Séséksint] RAVESHEEN JuBEnpeRe
resin, and also containing: (C a phosphoric ester” conpound with an acid
val ue of 1 Gouklesmst Asin anreventiyears! 11l theseddreusi rotuparare qoenmoaitbiused! 100
wei ght parts of (A + (B), 1 o and (5)%) a reinforcing agent in an anount of
1 to 100 weidgHt stesed dnpan enyimenment] N@iémmlﬁa%sﬁnéf%z%)degrmhon 6. As
a result of diligent investigation ainmed at further enhancing the inpact
resi stance of the above-nentioned resin §orrposi tion (1) without t 5
lowering its flanme resistance, the inventors perfected the present
invention of the follow ng preferred aspects upon discovering that the
above-nmenti oned probl ens can be sol ved by adding a specific anmpount of the
following (E) compound rubber-based graft copolyner to the above-nenti oned
resin conposition (1). Exanples of preferred aspects include the foll ow ng.

~Nrs N o P e S . TR .




24 June 2003 WO 041 39210 PCT/ US99/ 30197

1, 1- bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) cycl ohexane; 1, 1- bi s

(4hydr oxyphenyl ) decane; 1, 4- bi s(4- hydr oxyphenyl ) pr opane; 1,f3hwa?8Q9%henyl)
cycl o dodecane; 1, 1- bi s( 3, 5-di nmet hyl - 4hydr oxyphenyl ) cycl ododecane;

4, 4- di hydwoxysdgzphenyl ether; 4,4 s thiodi phenol; PCT/US99/30197

4, 4- di hydr oxy- 3, 3-di chl orodi phenyl ether; and

4, 4- di hydr oxy2, 5- di hydr oxyphenyl ether. Exanples of precursor substances
used to introduce the carbonate include phosgene and di phenyl carbonate.
The | ower gHyiidal tgtopbfticdi 866 ot thed YO 28RisHRFE Felistantei S thd MidinOfn Lhe

pol ycarbonate resin (A) in the present invention is 10,000, wth 21, 000
bei ng pr effodbtEisafttrofcGe foeicogcerneh ibétdrefare Bagentizb ehat theiroissurk00, 000,
wi th 40,000 being preferable froma practjcal standpqoint. Here, the

Vi scosity fﬁ%‘é’?ﬂ&ﬁ%oﬁfﬂ%&}%s&ﬂ ipdheg HPOYWGW“&&IEPﬁFﬁgd?WQGH ng the

intrinsic viscosity [n] at 20C in nethylene chloride, and calculating [the

Formr "5 RRPNERBRHEE ALk Mg MG i gl BRI,
10~~s~| ,poificatbondte&édin dMtE aSityfederesis ismbBrendally dbrisitRred @5eve

invention is a conponent conposed of (B-1) a Styrene-containing graft

copol yner hLigh/moistuse 2psistapce. Skhis énpamisu truehwitbtay fleme- resistantmiesin gr af t
copolymer (B-1) .is obtaiped by grafting (a) an arpmatic vinyl nononer
conponent ,Coé?FPgsé%mhé’éd\é{HF' & TRPXY G‘P’E‘PSFI%P& éhaézlaas( B?e’& reiperdere MIERBI e vi nyl
nonomner ngﬂgp&ﬂﬁ a%%ﬂ%ﬁ%h%sE&ﬁ&ﬁyﬁ é%e pol ynmer. 25 Exanples of the
aromatic viny ofer “conponent (a) include styrene, a-nethylstyrene, o-,
m, or p-nethylstyrene, vinylxylene, 6 24 June 2003 WO 001 39210

PCT/ US99/ 30197 ThHen@eédent afjplicafie hadi ahéalyoshyerted, a"polyRaonaty Mresie,

di bronostyrene, fluorostyrene, p-tert-butylstyrene, ethylstyrene, and
vi nylhaphtdeareasitiorm havingeexreBentumeistytentisistamce and gopbdrfdamenesisfanceo or

t . a:- Met hyl st ' f . EX I f th
Copal yor 1bLIARRASHe FoRBRAPRIBAEERCHPIEE RAS IR e RIEnt9F ani 11 i1,
% : . L d e e . ' ] q
car boxy! 1 L FEORAE Kope (BpptR cOhaBinBOD Faorhy aeipCiR LS
(et h) acr ypalyearbbnatel re¢ineidving awisdosity 2vetrdpd mcheiuldraeeygiatof, 10008 foy | hexy|

met hacryl ate, and ot her such a- and (3-unsaturated carboxylic esters;
mal efi ¢ ant¥PdOPand (Blak 6i% weightrharts obftlbaheapalymier whasedstructymalat ur at ed

carboxylic_anhydrides; | ei mi de, ..N-net hyl mal ei m de, N- et hy, | ei.m de,

N phEhyl efCRRHRRE 12 AT G BHERG e D InBBROBiEE Fneneitciol e Sy
~3-unsat ur ECRIOPIYEr OnhPortiat CoRR QENE SubBéreske g@l‘yd&@r Hadfor '(9@236 or In
conbi nations of two or ~ s nore types.” There are ho “particular resStrictions
on t he conppsijmenwhosastractiral temponerits dre (anabarsmatictvidy bmatiorhet ed by

t he application. Exanples of t{he rubber-1like polynmer (c) include _diene
rubbers sUOMRRNEHSIAREL dﬂé'ﬁ‘éfi cpamigesHERemer PFRANAMnY hsro the iy rer s of

styrene and Ul A A0S YILERPRRIRS HE8LARRSled 18- ARRVEOH ablbghopo! yrer s

20 acrylonitr rene ol yners, ‘an neri Soprene copolymers;
randggn and0pl0pok af@Pohareethe dlkaletridagenad iRl | @Be is #ePRloYaRhan af

et hyl ene and a-ol efins; copolyners of ethylene and an unsaturated

car boxyl i cpprst and isudﬁchs{cgamhcepbbrﬁetehtm‘ cpmpaighis addgd émenmameunt

acryl ate; copol yners of an acryli¢c e ang but adiepe, ,such as, a copol yner
of butyl  cRiioA0sveight parts pek gombinest el PEGBIPLABE pPPYE-BISRtiIRE
copol yners a vinyl ester of a Fatty acid, such as

et hyl ene/ Vclog{l/ &ﬁaéc;:%% gﬁ)eaﬁ]e@yl ene/ propyl ene/ non-conj ugated di ene

terpol ynmers, such as an ethyl ene/ propyl ene/ hexadi ene copol yner;

copol ymer sP@bldind Widele tiethvéntioR Ts Iiterd@DaBS0e001 39210 PCT/ US99/ 30197

i soprene; and chl orinated pol yet hyl ene. These can be used singly or as a

conbi nation of two or nore types. Preferable rubber-1jke polymers are
et hyl ene/ pr opyihenpresaoiinyenfion prevides arrely earbengtiegiesin eprapesitigpybat, and

ccrYLIC o 8 SUBESor Bl YRS e 5 coRel MIEEB ! (HuY ekl

restricti ?Q%hgggg Wilgpnpal ratios of the above-nentioned (a), (b),
and (c), Wgﬁi‘&é ou epitg%%ﬁ'ed as dictated by the application. It is
preferable for the styrene-containing graft polymer (B-1) to be H PS (high
i npact polystyrene), an ABS resin (acrylonitrile/butadi ene/styrene
copolyner), an AES resin (acrylonitrile/ ethylene/ propylene/ styrene
copolymer), an ACS resin (acrylonitrile/ chlorinated pol yethylene/ styrene
copolynmer), or an AAS resin (acrylonitrile/acrylic elastonmer/styrene
copolynmer). 15 The styrene-containing graft copolyner (B-2) is obtained by

. o o o o



24 June 2003 WO 00/ 3921 0 PCTI US99/ 30197 used to inpregnate the rubber
particles of the pol yorganosil oxane rubber |atex, after Mif#ﬁtgn%%%r for

< synthesizing an al kyl (neth)acrylate rubber is polynerized.

or ganosi | oxane rubber conponent can be prepared, for exanple, 5 by emul sion
pol yneri zewim3o2ei ng t he fol |l owi ng organopol ysil oxane and @orassBaKONg
agent (1), and a graft crosslinking agent (1) may be used sinultaneously.
The organosil oxane can be, for exanple, a linear organosil oxane such as

di met hyl si | oxane, or any of various cyclic organosil oxanes with 3-nenber t
o rings or higher, and preferably 3- to 6-nmenber rings. Exanples include
hexanet hy Meis| 0sed i Salxattite AbovarMehibayd Pasisierasi | oxane,

decanet hyl cycl opent asi | oxane, dodecanet hyl cycl ohexasi | oxane,
trimethyltriphenylcyclotrisiloxane, tetranethyl ) )

t et r aphenyl cyciléednvertorsarmved ahdhe fellpweg pissenbirveption  asarsultiofese

or ganosi | oxanes. .be..used. al on 5.0 S mxture of two or nore types.
The amunf'af’ﬁuwr@%ngﬁgéés gmecﬁgggglyg\%glag,ﬁ&v&prﬁﬁ{eg}s.and preferably 70 wt %
or nole, of the polyorganosil oxane rubber conmponent. The crosslinking agent
(1) can be tri sFeéﬁit@my,ahu!gﬁés@mhv@Iﬁ&ﬂg (@) @ 8&dih REIMPBSARBN ContBHA(Y: as

tri met hoxynet hyl sil ane, triethoxyphenylsilane, 20 tetranethoxysil ane,
tetraet hoxysil ane, tetra-n-propoxysilane, or tetrabutoxysilane. The use of
a tetrafuncti ofdl 1c¥Q)§gIWﬂllg%hg33é§?eﬂf aj polycarhonats eesimavirig mheisegsityhe use
of tetraethoxysilane is parfjc f | e, These crosslinking agents
may be us@Yye gSﬁBgISFu%‘gelﬁkaﬂi@fléqtqg%f’)@@b e types. The anount in which
the crosslinking agent is used is preferably 0.1 to 30 25 wt % of the

pol yor ganosi | o:ﬁ)‘uq tb@bb,eéigﬁpgaﬁg@%.sty'rmeg@ﬁht crosslinking agent (I) can
be a conpound ich fornms units expressed by the follow ng formulas: 13

24 June 2003 WD 00139210 [ Chem cal Formula 2 ]

CHz=C( R2) aadel{crentpindng®~~0~3. n) /2 [ Chenmical Formula 3 J

CHz=CH SIR n(3.~)/z s [ Chemcal Fornula 4 HS-(CHz)p-SIR"Q(~")/2 (In the

above fornmul as,~R> i,sS | awer . al rowp,..such as the peth l.- 1 (1-2)
(1-3) group, et(ggﬁ pé}ogﬁg,oggresbqroc%p%.}xb&u&xﬂbﬁngc E?R/'F ogﬁoﬁ%i,es%@"iaé")a
hydrogen naduH{b éi'1 #o EBLM¥IghS MR pét éSmBinkdo10Pwelgll parts of (A} Ri(@ger from
1to 6). (al\/bt h) acryl oyl oxyls% I gxaanepcapabl e of formng uni tg gf} t h(ggabove

formd a (landl) i s advantageous since the graft efficiency is high, allowng
an effective grafted chain to be fornmed and exhi biting high inpact

resi stance. A hacr.yl oyl oxysi | pxane capabl.e form ng .upjts of the
formi a (r.1) 1D fareheceins pEpnl s o aRR&Rucelt Lot Areighh pirs pér

met hacryl Quypaned Iww&ghti kdI8€(A) H(B) + (). :

(3- et hacryl oyl oxy-et hy di}grfgt hoxys)i I gn)e, ©

ymet hacryl oyl oxypr opyl met hoxydi net hyl si | ane,

y- met hacryl oyl @%@/prmyltdq)fnd ripyﬁgﬂg‘tiqmei,med at further enhancing the

g[ gﬁ;g?g%ﬁh@ﬁéﬁ%égﬁéféﬂ {Eg%h losirlel-r%gre\ﬁoXégE rterslfancrc\t/)lmoposition (1) without

y- methacr i r b§i i Lest t ;

met hyc]r yl g{’,%ﬁ‘%ﬁ%y ﬁ?‘g? ho%}%fx%tegl}‘ I gﬁéré‘%ﬁrefggéégatge%ges&gedn ‘éﬁnonr?g %fr as a
m xt ure ofthé \Son@whfg)?eefemdsasﬁcfs aponndistaovesttige that lthe gibabe-memtksiddnki ng
agent is used is preferably O to 10 wt % of the pol yorganosi oxane rubber
conponent .Prohlesns gamsbepsolyedoby adding &4 sBedfie amewat ot e dallawingafEhe 25

manuf act ur by .t he [ S [ example, | . e

2,891, 920 C§%M{%&?&g§?&it§%ﬁ;r€§gﬂl%§ r S‘Bpl I%a?kf"c‘)’%'rgfaf?f‘ﬁﬁg‘ii Lo on,
it is PCTInRbkdidP@)l4 24 June 2003 WO 00/3921 0 PCT/ US991 30197
preferable for this atex to be manufactured, for exanple, by a nethod in
which a l'iquid mxture of organosiloxane, cross |inking agent (1), and if
desired, dixaimples ofpteaferred@speetainguieshefalthyingt ed t o shear mixing with
water in the presence of a sulfonic acid enulsifier, such as an

al kyl benzenesul fonjc s .acid or .an al.kylsul fonic acid, by usi.ng a

omogin ver . 1t Shé 8 comBosEEncavEn ) () PhrSdetr keRriRte ®ia

parti cul ar, cﬂg{g Y i I i f 4 €

or ganosi | oclgg‘r% ut %g'bggﬁggggd p #ﬁ??g%ﬁgﬁ’}%ﬁfiﬁ?g@?f”&faﬁgﬁ%{ a‘ﬁhglal t of
an al kyl bangetweet|tboai corapotndarubtier! caethining arpdydaganokilocne atdd or the
like is used concurrently here, it is effective to keep the polyner stable
during graft polynerization. The pol yal,kyl (neth)acrylate rubber conponent
that constitutes part of the above-memsi oned conpound rubber can be

synt hesi zed using the follow ng al kyl (meth)acrylates, crosslinking agents
(1), and graft crosslinking agents (I1). ~ 5 Exanpl es of alkyl
(meth)acrylates include al kyl acrylates such as nmethyl acrylate, ethyl

o, o, o, o N o,




Al though it is not essential, it is preferable to use aresin in the form
of 20 relatively large particles, such as particles with an ﬁvﬁ'h'él%‘ﬁofi ze of
0.3to 0.7 Mm (mainly 0.5 mm). This is better than an ordi nary

pol yt etraf | uor oet hyl ene powder having a particle size of 0.05 to 0.5 mm
The reasowoaogehst ance such as this with a relatively | ar geCpHB¥IOIY Size
is particularly favorable is that it will disperse nore readily in a
polymer and will exhibit a tendency to bind zs polyners together and create
a fibrous material. A favorable polytetrafl uoroethylene such as this is

cal l ed typsol 1 faEbh)agRdates irffh Wahdnteor k@b Svasht! 13 1. du
Pont de Neqﬁ%g?lgy Ib'? i s) glr}go avai |l abl e as Tefl (Q)‘r)] 3%%11% ?%ﬂrﬁfﬁlet g%rihgigfgont

Fl uor ocheni0faveight panspd (Al i+niB) +t(€)t he 18 24 June 2003 WD 00/ 39210

PCT/ US99/ 30197 anopunt in which the fluorinated polyolefin (G is contained

shoul d be 3.0 Lght parts, and preferabl) 0O weight part, and. the | ower
limt should b‘(ﬁbﬂﬁﬂp \Xéfrlgh‘EOIBaP%BOanHWSPe%/’bi%)b??omGyr\k?éﬂwﬁ (Bhin anper 5
conbi ned 100aH’f‘chﬂntofH§Btl® Wi i’x@‘kaf’ts(B)' s A polysiloxane or the |like can be
used as a flane retardant an@ ah- antidri p agent, preferably in an anount of
0.1 to 20 weight parts per conbined 100 wei ght parts of (A + (B). In

addi tson to t hg4ydheaesinceompaositiba givee us ary oilfbye, (Ppubeve, adhéreiv gt
comonly used in the mxi nP and nol di ng of resins can be added to the resin
conposi t i aametnt ekalkaliseetal ¢containeddn (Byisdi weighsprm or lessi nt ended
application, as long as the properties thereof are not conprom sed.

Exanpl es of the ddi tives incl.ude.pigments, es, Jheat resjsting agents,
Stabll fzers (ard) JHEHERILSOmRBSR & PO R AL S6LIED O Soounathaem By

| ubri cants i |5 ti-Ghzers, fluidity

i rnprover sa,mgﬁgi gﬂ%@ggﬁ%l Eé{tggggtlgﬁggsgﬁﬁ%%ig%&@ adlgﬁizslé'zer s include

phosphorus-based stabilizers available fromvarious stabilizer
manuf act ur er s a$) diei rexindeomhposiipe @iten ireanyif €3) ton(S) atleve, whéreirythe

phosphat e, di phenyl nonyl phosphate,,. tr]| s(@ 4-di -t but yl phenyl ) phosphat e,
tri shbnyl pHBAYN ?r%ﬁ}g‘ﬁﬂé{‘%t?l] EQIBAEE I‘Ps(gk)lﬁ 1%8‘@%&@5@55
2,2' -net hyl enebi s(4, 6-di -t-butyl phenyl)octyl phosphate, diphenylisodecyl

phosphat e, dip | . .

2,2 -ethyl eneb@%ﬁﬁ Edb'ﬂ??ﬁﬂp}h’é%??‘QWE‘@Y(?S%%*&@ é‘,b°‘p3"h'ewn9?’§|"} g‘(?decyl
phosphat e, alRhk myétd] ¢dritaitedyin)(Bpisasdiaireand forgtctagivml hexyl ) phosphate,
tris(isodecyl) phosphate, tris(tridecyl) phosphate, dibutyl

hydr ogenphosphite, 2s trilauryl trithiophosphite, ) )
tetrakis(2, 4- di B) Theresinireomposition givgninany ofdd bt ahevmvherein (B) is

4, 4" - lid di ph | .al kyl (G 2- hosphi . 4. 4 ! bi
(2ot by - o o Bl sy cpeited, Fromm R NGROD' dssting SRR ©

bi 4- dagg heal H ; { , [ tyl-4
o g e e e e Vol
di phosphi t AEStresifin@arylbpitzite/etipdene ¢ipropylene/ styrqgreccnplolyer), ACS resin

di stearyl -pentaerythyitol, di osghi%e phenyl - bi sphenol A pentaerythritol
(ii ghgst)h!t crylepits eﬁfﬂ_%l}‘\&t‘_ %PP lﬁ‘eff‘é_()ﬁ}%‘?r}ﬁ? tyllmga), ?);SA? resin )

L, 3-1ri1 sf2- -t -putyl pheny utane, and s
3,4,5, 6-di%éﬂgg{‘iﬁ%e-ofg%lh%és%%gﬁﬁré?%glé%;&@g%fgs of commercial products

i ncl ude Adekastab PEP-36, PEP-24, PEP-4C, and PEP-8 (all trademarks of
Asahi Denka Kog))The regif compositiohrgictent angfof{ibeo B)iabwye, Whedit e P- EPQ
(trademark of Sandoz), Chelex L (tradenmark of Sakai Chem cal Industries),
3P2S20t r adeisensityoaverage mateadne weightof (AYis1(.08%0 40800k 329K and Mark P
(both trademar ks of Asahi Denka Kogyo), and Weston 618 (tradenmark of Sanko
Kagaku). Exanpl ot her stabi.l.i zers include, hindese henol - b

At ox) dant o, clOk s TERR <PaBRifiof Eer REaaiBs [0 L HboRCRReTIETCS

Exanpl s ofs hiREddh BRaRMubAReo B haipaks, | ol ude

n-oct adecyl -3-(3",5"-di-t-butyl i s 4-hydroxyphenyl) propionate,

2, 6-di-t-butyl -4-hydroxymnet hyl phenol ,

2, 2' met hyl enebi @013 Tietreyin ®mpdaitigh [gireeroin) anyaofl(1) to (9) above, wherein (C)
pentaerythritol -tetrakis[3-(3,5dit-butyl-4-hydroxyphenyl) propionate.
Exanpl es ofs Opiaiped 48 an aspewnt of A02Q welghd ®astsoxi fi ed soybean oil
epoxified linseed oil, phenyl glycidyl ether, allyl glycidyl ether, and

3, 4- epoxycycl ohexyl net hyl - 3", 4' - epoxycycl ohexane 20 carboxyl ate. There are
no particular restrictions on the anoung in which these stabilizers are
added, but an anount of 0.0001 to 5 weight parts per conbi ned 100 wei ght
parts of (A + (B) is preferable. Exanples of parting agents include

met hyl phenyl silicone oil and 2s another such silicon-based parting agents,
pentaerythritol tetrastearate, glycerol nonostearate, nontanic acid wax,

o - o o . o . e o Y o



(4) Melt index (M) Measured at 260C and a |oad of 5 kg according to ASTM
D1238. (5) Load deflection tenperature 20 Measured accordi rb%}o é§g¥ D648,
using a test piece with a thickness of 1/4 inch and a | oad £ UPg g/ cn2.
24 24 June 2003 WD 001 39210 (6) Flane resistance test PCT/U 599130197
Tests werwooonduot ed according to UL 94/ VO, VI, or VII. FRGEUSESIY eces
with a thickness of 1 / 16 inch were tested according to the nethod set
forth in Underwiters' Laboratories, Inc., Bulletin 94, "Conbustion Tests
for 5 Materials Classification" (hereinafter referred to as UL-94). Using
this test nethofl2)tThe emipcempusdidragiveasineaat vaBdtot (113 ebowhefureher t
graded UL-94 V. Q, V-1, or V-1l on the basis of the results for five

sanpl es. THOWBHPRGria for the various V grades in UL-94 are summari zed

bel ow. V-0: The average flanme maintenance tine after the ignition flane is
renoved is 10 s@ggo . NOL f rticul ate
flames that ign teﬁgggg%yﬁle)%% C(S){atB ghzrép@(?la% afhg&%ﬁmggﬁ?ﬂgon@e%tréaéﬁance
tine afterpémmgmeaim‘,%igﬁe hfts be(Ry€¢B).s 30 seconds or |ess, and none of
the sanples drop particul ate FI anes that ignite absorbent cotton. t 5 V-11:
The average flane naintenance tine after the ignition flane is renoved is
30 segonds or | €3 Thanesinisempositiens given n §hd) tibeve avkereina(f ds contririegni t e
absorbent cotton. {~ .St resi,stance test A test piece was left in a
hi gh-tenpe%%?@%‘&ﬁ*@&@%&@‘ﬁ&&&n 20 (80C, 98% RH), after which the
tensile strength was neasured in the sane manner as above. (8)
Quantification gf §s : shed and

di ssolved in pu?le4 )\j&\gﬁé gkfmﬁﬁ%ﬁ%@%{g{iﬁ (rginz)v(o\g}s(mé}ea?? g?’ﬂﬁ@’ﬁ%@?‘é% and atom c
absor pt i onepmtyrbased sthbiligan(h)iis BdadgpoxgcPdohegiinethydBb4'gi ven in Table 1

bel ow. 2~ 24 June 2003 WO 00/ 39210 (9) Measuring the acid val ue of
conponent ERYXyaysiohexang,carbryl#®-hod gi ven bel ow. < Phosphoric ester acid
val ue neasurenent nethod > Measured by the foll ow ng operation.

T 52915017 R MhePLoma i a9LHh SRl 8 Wl Al ooy e

measur ed.out by asuring cylrnder i

of a bronmoiHy/pellychibéatelesin Q) ivataraga@dréy byraastpdlpshepizRgbhe to this
triangular flask, and titration was then performed Wwith an N 10 sodi um
hydroxi de solution until the color changed to blue-green. OO Approxi mately
10 g of sanple (Kdnbneasin copposiiomgiyenrinanyuef (Ihte (11 abavie; avkgreiax f 1 ask,
usi ng an el.ectropi c. _bal an nd_reading to the fixs i mal ..poi nt (sanpl e
amount ) e SR g peRRE (RE R o R U s o ety St AR B ERER o i on
unti| the eohOlumhAsORtle! B1dtUBbE/CQarbte fibits, Blalk (Adesalhaedagepal: A).
s The acid value ©of the phosphoric ester was calfculated fromthe foll ow ng

formuba. [ widlaktnte, patassianmiitanale,|calkiumh casborete foaphas mhfate cared tréca. ( KOH
ng/g) _ (A X Fx 5.61) / S (Here, Ais the anount (m.) of N 10 sodi um

hydr oxi de neede the 2o titration of the sanple, F js.the titer of the
N 10" sodi um hy 0 ke FER GOPRRPSISRTY B eI Ry agbinto 619 aiRdee Fetsies e
reagents u E . . 26 24 June 2003
V0 00/ 30215 BetREEdFABTA 18 3 FeRY: BaRR R s Riicled QOISR 0 *later: £t hyl
al cohol (guaranteed reagent) and ion exchanged water were mxed in a

vol unet r i c DETAILED DESCRIPOIGNOFITHBEINVENEIQNI| ution: 5 20 nL of 95 vol %
et hyl al cohol (guaranteed reagent) was added to 0.10 g of bronothynol bl ue,
and this was di Ll'gqtqed w th water ,agg brought up to 100 nL. OO N 10 sodi um
hydr oxi de sol ut 1&%:PolyGrRenateIssindf) gped fothe Rresend ANYgnAnds AMum hydr oxi de

e ) : o o
20l d desi oty BRUE gBY b iade S FERRQIE dRBolid Biockdh & ERMHBLAL 001 Ty
triangul ar Polya%ifborRdte ramhs B ¥s this sile dibcBéd for@amniple/indedpefestChid-

di ssolved, and titration was perfornmed with an N 10 sodi um hydr oxi de
sol uti on uSpen BatenbAppligatddnd$d+21 5768 unidd1 269HnExardpleatof the dtpherniol er was

calculated fromthe t s foll ow f or mul a. Mat hermatical Formula 3 J Titer
= (S x P) Pseé.39?GgwmAser;fqné!ﬂ\iy}lg%Zi%biﬁfﬁehﬁﬁ%%ﬁ?hwgfmppem fnawn si d used,
Pis the puygdt [ e Sl fam ' n ' { hbnat jz0fn anount
(n) of thg‘%&@é&%?ﬁ%%(%'&lﬁwg{#ﬁ?%%.“")%yﬁ’é‘%f' 586655 o

00/ 39210 Tg l4-AyRiy phlen kR gartdet Alois @- HyatDRy iy By clbRenent (B
ABS -1 (AT- glk@,& S - ( ggog‘ﬂ%gN Ij(agF%{gSB)blAsl kal i netal y()E}rlﬁts: wei ght ppm
Na <0.5 34 <0.5 K <0.5 128 <0.5 The various results are given in Tables 2

to 5. PCT/US99/ 30197 28 24 June 2003 MO 00139210 NNE o u., u~"N~, ~~
o,o0ar ,~'oGNOOS~fl ~~. . O~ ~(~~-O-NN~-O1~-NONO~Q1~ Qg
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Lr Ot 11-@droRyPhanfipAftio dodec al@%%@ﬁrﬂ%l-‘l-’“' ~0, ' Op-tp “lvrg
Ot0rrro~c1\Flg’§dr°|\E9 RI(B VK G l 1 , ~<0p~~MQtD
Q0~OM Nk hydroxyphenyl cyclododecane, 4,4- dlhydroxydlphenyl ether, 4,4-
5 thiodiphenol; 4,4-dihydroxy-3,3-dichlorodiphenyl ether; and 4,4-dihydroxy-
2,5-dihydroxyphenyl ether. Examples of precursor substances used to

introduce the carbonate include phosgene and diphenyl carbonate.

The lower limit to the viscosity average molecular weight (Mv) of the
polycarbonate resin (A) in the present invention is 10,000, with 21,000 being

10 preferable and 22,000 being even better. The upper limit is 100,000, with
40,000 being preferable from a practical standpoint. Here, the viscosity
average molecular weight (Mv) is determined by measuring the intrinsic
viscosity [n] at 20°C in methylene chloride, and calculating [the viscosity

average molecular weight] from the Mark-Houwink viscosity formula:
15 [ Mathematical Formula 1 ]
[n] =K (Mv)
(where K = 1.23 x 10lilleg.], and a = 0.83).

The styrene resin (B) used in the present invention is a component
composed of (B-1) a styrene-containing graft copolymer and/or (B-2) a

20 styrene polymer.

The styrene-containing graft copolymer (B-1) is obtained by grafting (a)
an aromatic vinyl monomer component, or, as needed, a mixture of this and
(b) a copolymerizable vinyl monomer component, to (c) a rubber-like

polymer.

25 Examples of the aromatic vinyl monomer component (a) include

styrene, a-methylstyrene, o0-, m-, or p-methylstyrene, vinylxylene,
6
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WD 00/ 39210 PCTNS99/ 3019~ Working Exanples 1 to 8 are resin conpositions of
the present invention in which various reinforcing agents (D) were used.

Conpared to the resin conposjitions of Conpararive Exanples 1 and 2, which
cont ai ned n@qn@Flhlpé‘P%YWé‘eaQ‘z‘ﬁ’f‘lof‘?ﬁterhemO@@ FORGRTYSENe, | dHrogrosipierieng s

Ex I 1 8J. al ' hani cal st t h I t il
strengtn, tOgRtEtehe BT SRS b i SRR Rkl L A irun R Ralens, dfete
o i ' . . . :
amount > t hatTb0e BodE REAR6r f CARbRANRRs P ERERRRE tike e ko 2
i mpossi bl e {spreferébleases. I n Wrking Exanples 5 to 8) the (B) component
used to in Wrrking Exanples 1 to 4 was substituted with a styrene resin

whose al kal i rretfl cont ent V\ﬁs 1 wej ght,p%m or less. There was a marked
i ncreasde in tenskxamplese@ft Rhar capolygnerizable eViny) dneeomgp: Kphgireludml es 9

to 12 made e, of. Lc.ester_conmpound ((C) w.th .a high aci d val ue
{0 12, e, ueSi e RORRRRRRUAR SRR e Rerthd i, AAISReRRI Vol o
present InvgnthRpy. eBTGﬁia‘%uﬂﬁéd AcEHHKPIIE qgﬁfs?aﬁ%thgl t&ﬂémr)]&rgta&@,ngétﬂ%ﬁfter

aging in every case, -but the effect of the presenht Invention was not | ost.

Conpar at i ve(rhathjgurgkat§ t prdpylad@nethdaceflate, ( Cbpﬁ}dnp(l’_ﬂetﬂ)a@i_ﬁldtﬂg Qrethel d

val ue that exceeded the range of the present invention. ere was a narked

i ncrease i n(methdadrplase r ehgthylkeydr mgthagrilateevangd 2othersesudhn wer kandg
Exanpl es 13 to 18, exam ned the effect of adding the epoxy-based

st abi I¥zer @ﬁqsaqulra{c%nc §°§§écne?tﬁ‘éﬁ' g ‘%&B‘f‘yaﬁaeo%af‘#}‘cré&l&yé’d} /i3 eases
the tensile e ft ag rki 0 : xam ned
the effect 8 édgug%*g t%ﬁe%‘g g%grr%%%thgat}ggb?ggg%ﬁggpm%?%%bo%ﬁ%%% It
can be seenN-firthylialéfdddé, on NobtHybnalaiiddl y iNgtRaghsaaleifide;od Nipact

strength. In Conparative Exanples 9 to 11, an acrylic rubber was used
i nstead of ¢HHprophenylingleimitlss i anb|ashee sagh ea33ind Piunsaturated 3canpoRylic39210

PCT/ US991 30197, al t hough,t | zod ijypact ,strength,can ke raised, the flane
T6ai st ance. Btdeccrnpotas. ohesg Rany BE RRbd e am i P o ghtva or
provi dgs a i i $d t p | e
ool stiance, HRrH RO TR SEd pRATHIS feofiluddior e EXfBLLTEShal BitR
strength. 3these, which can be selected as dictated by the application.

Examples of the rubber-like polymer (c) include diene rubbers such as
polybutadiene, polyisoprene, random and block copolymers of styrene and
butadiene, hydrogenated versions of the above block copolymers,

20 acrylonitrile/butadiene copolymers, and butadiene/isoprene copolymers;
random and block copolymers of ethylene and propylene; copolymers of
ethylene and a-olefins; copolymers of ethylene and an unsaturated carboxylic
ester, such as ethylene/methacrylate and ethylene/butyl acrylate; copolymers
of an acrylic ester and butadiene, such as a copolymer of butyl acrylate and

25 butadiene or another such acrylic elastomer; copolymers of ethylene and a
vinyl ester of a fatty acid, such as ethylene/vinyl acetate;
ethylene/propylene/ non-conjugated diene terpolymers, such as an

ethylene/propylene/hexadiene copolymer; copolymers of butylene and

7



24 June 2003 WHAT IS CLAIMED IS: 1. A resin conposition containing: (A 1
to 99 weight parts of a pol ycarbonate resin having a vi sco§i4t‘mn§?§6§lge
nol ecul ar wei ght of 10,000 to 100,000 and (B) I to 99 wei ght "pa of a
styrene resin, and al so containing: (C) a phosphoric ester conpound with an
aci d val we @isdreor |l ess, in an anount of 1 to 40 wei ght p&e3/yse¥3uwhbi ned
100 wei ght parts of (A) + (B) said phosphoric ester conpound bei ng sel ected
fromthe group consisting of trinethyl phosphate, triethyl phosphate,
tributyl phosphate, trioctyl phosphate, tributoxyethyl phosphate,

octyl di phQébﬂreﬂi‘loéﬂcﬁ'%MOrﬁhteﬁO?b%mﬁBﬁ@.YMQAE&MEHeeuséd k lRraenhyl)
phosphate, tris(dichloropropyl) phosphate, tris(chl oropropy phosphat e,

bi s(2, 3di koohipatbpy| 9f 2We- dir chlove dypepy Prefecahié atubbet-liks (polgmdrbraxaopr opyl )
phosphat e, bi s(chl oropropyl)nonqoctyl. phosphate, bisphenol t et raphenyl

di phosphateél?ylﬁig%)]pﬂfé’rmﬁe")é)/z n-conjugated; @ﬁ&g &ﬁHf‘g}’HWWrg‘qU? ﬁthertsePPéphenyl

di phosphat y i e t.atr | 5; gl roguj t,raxyl yl
di phosphatagt,'yﬂaE %?%g%g\%% Xt l%IG s‘%ﬂggg 5 1%@%{1@%8%&?% %g sl'atp ger}‘ga(%ﬁdan

al koxy, S'lﬁﬂad’i@néfbbﬂ'@(idartﬁhm&l()}/fav@&alﬂéppOXy; and preferably a (substituted)
phenoxy, such as nethyl (substituted) phenoxy, or hydroqui none

bi sphosphate, resorcinol bisphosphate, trioxybenzene triphosphate. (D) a
rei nf or ci ng agdrtere aremoapatioulast restriciidrgcomihey hompasitionpleratinsdfi thed | 00

wei ght parts of (Al + +.(Q, ,and a ound rubber-baged graft
copol ymer PBE’&E&&“WC{)E&‘ ﬁ)nﬁ‘)‘%( iWﬁgc%?}ﬁa:g)et%T%Ft%‘gﬁ% meafmfgﬁ
cont ai ni nglp?)liggﬁ%lqrganosi | oxane and a pol yal kyl (neth)acrylate, in an
anount of wei ght parts per conbined 100 weight parts of (A + (B) +
(©. 2. Aresin conposition as defined in Claim1, wherein the anmount of

al kal'i metal cadnisgpreéerable foBthé stytervec@ithinin t peBanerdB-1) td.beA resin
conposition as defined in Caim?2, wherein the anount of al kali netal

cont ¥ ned HIPS (Bigh impaet pelystyren)naoABSTesin 4. A resin conposition as
defined in_d ai , rein the alkali,netal c ained in (B) is sodium
andl or pORQ%?%%%/%%@S?#Sm8§PPPB,rP§§"Hé g any( pz eceding claim
wher ei . . .

consi st ngar T ofRieZbiede pARRTIRS aTEN, Bondiy R, ah gy, Reis OuP

(acryl oni t(atrtybsriitriiledi dhdetinatedepudy ethplEnetstyrenededpolgrien), onan YW ASrdsin | e/

et hyl ene / propyl ene/ styrene copolyner), ACS resin {acrylonitrile/

chl or i nat dacpyéenjistiley penydic elastpmes/ %{%'I%)ﬁ?ﬂ(’}){maﬁd AAS resin

(acrylonitrilel/acrylic elastonerl styrene copolynmer) and styrene

acrylonitrile. j i1 | NQ . Of i to 3,
furt rlf‘gr cont ai rﬁ\eg%gé%ﬁﬁ%%g@;%}aaggagé?lggﬁri e%) gngg@éu%rcrim%?l sg?fg .01 to
10 wei ght @@ nk@ho8QBipdlgther2@ (Wehy Atompatit vimfl hénorhef thmpénert, bESi N

conposition as defined in claimb, wherein the ‘epoxy-based stabilizer (F)

i s 3, 4- epmsyvgedashex yinixtume | of3thia’ ansb XYt v Icopelyanerizable osgylamonogerA resin
conposition as defiped in an r ecedi cl.al m,. rei.n, t rei.nforcing
coent (D) PetBer: BE2) sd5nel fy Breioveshe soilablh L) b bR i 11 e
gl ass, carbon fibers, aramd fibers, silica, glass beads, glass balloons,
silica ball oonsphdRlfk shibbfindes AFlisted B can'iRl dstd iHeSaroRRER VEAHM
titanate, silicon carbide, cal cium carbonate, magnesi um carbonate,

grapbe t e, rpanhomier Storthpofenbda), uand uhkatise cnetyrtree crab-methydstyrede & resin
conposition as defined in any preceding claim further containing: (G 0.01

to 3 wei gherefRiable. of a fluorinated polyolefin. 36 .A .AuE A3. A
E. Ala. A A{. A3Y. A A3ul . Au. AE. AY; . A AFY. Al ; . A. A Aa. AF. A . A AY. Aa. Au. A

.Au. Au. A2. A" _. As. A5 ?. <ozARY D

{vgl glt;] X] ca] Ea]A@}ﬁAE&aa]%%%] %@f%\%ﬁ%} (a:%iglga ga%%é‘fﬂwﬁaéﬁ caelﬁ%a?eca"]sgg] 85] E:hae] calcalc
a] ca] ca] cajdrlpabai2hbR] GahgRImdRbmer! B). @NakViEi e used singly or in

p| wmhc”Y] ] ca]ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cafca] ca] cal] ca]
ca] ca] ca] caimbinhatipnspf tvoadraapeatypes GHerel arendPartionan cesttif tonscad the ca] ca) ¢

o) cabeal celcalekeal ial e sppal el pabedeal ol iaheg) Sqaled o) g oo o

PR ####] #>43&.$ N 1] vgl gb calcalcal cal cal calll cal] ¢ . caJcalc
a) ca] ca] caﬁ ]CEE?E‘a] tiff%a%?%ﬁﬁ %‘8] éﬁlﬁcg?%a Jé&f%nég%g'ggéw&kéﬁ ) c% 1) })
j *-11111- Ly 7 ; cal ca
Jca] ca] cal] ca] g@?@’cai cgl] %ﬁ%ﬂ?ﬁgf‘%ﬁ%g?g%ﬁﬁgﬁﬁ cg?%g‘?ig‘gkgg]%&] - !
K=?7?) ?5?D???72???????@3 AABCADD| wr mhc”~Ylggb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
] ca] c*a] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca
DD#EEEEEEEFWFZJ Lr Mk MVMVN- Oz OOPNPPQR* RI RRSOSSSzupkf a\ W ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]
ca] ca! STHTTTU" U U; UJUUUUOVX VWW WAKYTYT YYY6ZZ



aUlc aUc aUc aUc alJc aUc alJc aUc alJc aUc alc aUc alJc aUc alUc alc
aUl c aU] caPTWovx()gi ztoje_ZT{vglgal\U c alJc aUc a]Z%J%Lg%& aUl c

alUc a]c
aljc aUc

aUc ajJc

ajc aUc alJc aUc ajc aUc aJc aUc aJca]calc

9288 ¢ aJcaljc aUcalcalcalc aUc a]c aUc a

¢ aUc ajJc

al] ca] ca‘LéﬁgPL%caU] calUcalc aU c aU c aU] ca] ca2\+, =>hi ou’\%\é\‘;%ég\g\é}{%ga\ Ulc
m

alUc a]c

aUc alJc aJcaljc aUc alJc aUc alJc alUc a]Jc an

| $%- A5QR{ upj e_ZT{vgl ga\U c a]Jc aUc aJc aUc aJc aUc alc aUc aJc aV]c
2L c-a] o SBUPLS Bt SR ARG LRT (Poks it ARCRTUP) £ BCCHDR J0BS S0P

ajcaljc a
ajc aUc
ajc ajca

10

of 4 BBl IR O, el oot R e St
\Jtc(mdy indihfe & GtpredY] fesdlldhd an SAN resin (styrene/acrylonitrile

copolymer).

In the present invention, the upper limit to the weight average
molecular weight (Mw) of the styrene polymer (B-2) should be 200,000, with
110,000 being preferable, and the lower limit is 30,000.

There are no particular restrictions on the method for manufacturing
the copolymer that serves as component (B), and any ordinary, known
method can be used, such as bulk polymerization, melt polymerization, bulk

suspension polymerization, suspension polymerization, or emulsion

_polymerization. It is also possible to blend separately copolymerized resins.

15

20

25

The use of bulk polymerization, melt polymerization, or bulk suspension

polymerization is preferred.

The alkali metal content of component (B) in the present invention
should be 1 weight ppm or less, and preferably 0.5 weight ppm or less, and
even more preferably 0.1 weight ppm or less. Also, out of the total alkali
metals, the content of sodium and/ or potassium in component (B) should be 1
weight ppm or less, and preferably 0.5 weight ppm or less, and even more

preferably 0.1 weight ppm or less.

Component (C) in the present invention is a phosphoric ester
compound, and serves as a flame retardant. It is important that this
phosphoric ester have an acid value of 1 or less, with 0.5 or less being
preferable, 0.2 or less being even better, and 0.1 or less being better yet. It is
particularly favorable for this acid value to be infinitely close to zero because
the resin composition of the present invention will have enhanced hydrolysis

resistance.

aVlc ajJc
c aJjcalc
aljc alyc

]c aUc



aJcaljcalc aUc aJc alUc aJc aJcalc aUc aJca]Jc aUc aJc aUc aJc aUc
alJcalU)c a]calc

a}_R_LkJ]y8@\}3| Z% A{ vpkfa\ WJU] ] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] caﬂ“c‘ﬁf’@z;f)eé] cal ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca! A8{ xvx

@} xsni dywekd/a2Y8U] | ca] ca] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca|ran/gespsalal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca#?: <aBy 109%&' ()- 10%& ()-!-
109 ()-9GLO%&' ()-& 10%&' ()- " F !109%44& ()-&<"?,)109%& ()-!, $-

109 ()-& !4109& ()-,f 109 ()-@10%& ()-9!,- 10%& ()-g>AR'a?! B@

109%& () - @310"/£Eﬁémplés3éf’%oc(<5}3h@ic 18 compoun® include the compounds

109 ()-,1+109%& ()-"$%&' 4 P Lf 109%<& () -

3" A0%<& (Sxpsasreddoy the'followigg (rmula (D0 108&<s109%& ()-1 w ~dEbC f

109%<& ()- f 109%<& ()- |,-#10%& ()- s10%& ()- 10%& ()- f 10%& ()- "D
dEbC %y 10%& (). #109%<& () - 10%& ()-& F#10%& ()- 109%& () -
Ylo%&'/%/)- @%ﬁ&%‘l%‘hﬁ)ﬁ%%%&y()-sl 1(()%/«&' ()- 3S/f()10%&' ()-(é-f
109%<& () - +#109%& ()-fbC S'109%& ()-"10%& ()- 10< 10<
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104 & ()- glo% & ()- Lg 10% & ()-
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10% & () -~ 10% Sx(rere R¥IRYRY, 4okt RY SO0 ifiiepestfEaiNy drofsen Yidhn OrarF 0
10% & ()- #10% & ()- ~ 10% & ()- 10% & ()-! 10% (& (’5- dEYNC!
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104 & ()- gxmpCl"1Q%&R ()- 10( 10( 10(f<s10% & ()-3L910% & ()- .710% & () -
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F'109%& () - O () - L XCT#H )= 10K () - O/ Y 3 109%&. ()- |
Tove () fvRl 1tk BBV IR dRAE G houah At B abighi ) Dingpplofiiidh
10%& () - Vest&rlddfipound ' 4130 be ubed, el 410%& () - L2S#10%& () - 110%& () -
| f/109%&' ()-,10%& ()-*, 109&' ()- #######] #>#(SbD !

"109XX&' () -y! 1094 ()- 109 ()-|"-10%@& ()- 10 10
10° <$(10%(&') (3/- ( $@g;$§" s }ﬁ% group;@Lin( )the above-mentioned formula (J)

109 () -.@ LOYCR () &LOYERR' ()5 #10%UQ& () -1 F#IO0UNN&' ()-f! H
" 109%&! (Qﬂﬁ’(ﬂle( )a'k%’)a{B 91%1‘%%}%5- ‘%)‘32@“1‘? -a‘ggﬁg‘%@'()gx%%‘eiogf@' () -
1T 109%a8% bstiBherkd 1%he)casdbP b takion! i){c)dc_febgk% groups, alkoxy groups,
109B& () -M #109B&' () - 109B& () - #- 109B& ()- 10@ 10
10 @=10%@gdlkylthio gmupk] haldgefis, aryl groups, aryloxy groups, arylthio groups, and

=109B& ()-11" vBB& ()-!" vBB&' ()-!' YBB& () - ! YBB& () -
LovEne () hglbganateRmy] REoups. Groups m whith these subsituents are compiped |~ © | &

10625938 RKE 5Ktk arbipth by 18 ) dhest Mlbspbipnty ey
109%& () - 1086mbirredoby Mdellin g BiAth BRBLER Afd¥Rsdlknfdori) ¥itrbgen atoms, or

210%&' () - Fy/ 1090& ()~ 3- y#109%&' ()- , 10%& () - 7888888, 89bCOBT g
10% u& () -thedikes guch- sl agplsisfqnylaryl groups)( mayl 0lso bel@sed] a9/Bupstit0ANS. : ;

B iAot L 4TS e o
produced by removing one or more of the hydrogen atoms bonded to carbon

20 atoms from the above-mentioned organic groups. Examples include groups
derived from polynuclear phenols, such as bisphenols, and alkylene groups,

and preferably (substituted) phenylene groups. The relative positions of the

two or more free valences are not important. Particularly favorable examples

include hydroquinone, resorcinol, diphenylolmethane,

25 diphenyloldimethylmethane, dihydroxydiphenyl,
10



10-u 10-u

10- U<t 10% u& ()-!.S#10% u-u& ()-,!. S#10%tu#u& ()-, 5?D?2??222b@ \ =0B! | 0@L0YQ
Q% ()- GLOWKME ()--, 109%& ()-FF10%& ()-  910%& ()- 24 June 2003

F' @O0%& () - OO@QAABc:cD{\ =0B! F, ) z#109%&' ()- FY'z 10% ()-' F {#100& ()-Fz
109& () -9P10B210) - T@EL0% ! & () - CADDDHEEEJE{\ =OB! FI : MLOY&PEYUSRE9197

109 ()- Y@z 10%& ()-Y3g 109&' ()- 31#109%& ()- F*z

109&’ () - : EEEEEEEEFbCOB! | 10%&' ()-L, 10%& ()-", 10%& ()- 10 10

10S<10%& ()-1:S10%& ()- FWEFI ZJILzX9bCOB3( T#10%<& ()- !3(T#10%<& ()- !
, #10%<& (p)p'dihydtgiiphenylsulfones10%isghdriol- A,  bisphenol S,  and

109%& () - Lr MuM/MWKNMWE_ @B" , 10% u&’ ()-L, 10% u& ()-"-10% u& ()- 10< 10<
10<s<10%giydroxpraniralene; ) - MN- Oz COPNPAE~ @B&10% u& ()- s@ 10% u& ()- vy
10% u& ()- f 10% u& ()- F#10% u& ()- Ly 10% u& ()- MNPPQR* Rl RRaB~ @B( z

L0918 (0 1094 ARG Dl PP Cinplungs e ey

10% u& () pHidpRatS friethyZ 19RbspHate,- ﬁ&gg@ %h& Kité, 1Q16cHA (ﬁhosb'iH bUU
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gEhhh(|)2| 1or~ PF%E°’§>) 16" i’(/?%éli’) 1156%*8(1§ R‘B@Wmﬂté‘? ap gasthybe () -
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z#109&' () - " ppPpPpPPPPRR~_@ 10! !, 10%0& () -LS10%0& ()-"-109%& ()- 10 10
10@10% @ndivarswsdvephosphatesispeeferalie- @ 101 S 10908’ () - I\/F '10%08' ()- s@
10%0& () - 210%3& ()- 10%0% ()-9@ 10%0& ()- Lssst@ttdE~ @

190 0 i B S o S i O

, SH10%6& (cbm%eﬁ@%@}&s(dsed%ww\? §; abdl /preﬁé}% ¥ 30 we E’b@@ and
100<10%08’ () 87210% = U610%0 () - Wx>yyzzdEnD
10! g#010% &ven-mexe posfebly -20#\&'6 g8 the lower limit is 1 weight part,

109%z & M 10% 10% &. dEI’TbC 10! " *10% & 10%z & %
Loves: (- A5 Breteabl I waighbR Lf(%m; f@ DS releratly s WAASE A, PO K (- 7

10/ L 10%%] & G010 8*98%17%1* ?P“a?%ﬂ%fﬁb B e g oY imventhenxI 2

102<10% & wilt th &W\Hﬂgﬁeahzed if the amou.nt of component (C) is below the above-
104| &<10%] & () - ! %L0% | L| & ()-! %:10%8) B| & (f | 941004 4] & ()-!,"10%4] 4] & ()
y [ 10% | anentagdklowaydimits angd' l’@@@/gesxstance will suffer if the above-menhoned
& () -] " 10UKKE g&mef 10%&%% 10%: ()-"-10% ()- 104 104| e8f ~?KC 104| F
#100/&? () - 'YPEFL iSexcesded (). 3100& ()-Y "10%& ()-!Y "10% ()-f #BEFz[ <1C
10 10<109&' ()-Y9 10%& ()- |Y4#10%& ()-! Y4#10%&' ()- F1109%& ()-!F.

10%& () - FGHUaP There are no particular restrictions on the reinforcing agent (D) used in
the present invention, as long as it will impart the required functions to a thin-

walled molded article, such as rigidity, dimensional stability, and mechanical

11



#N 10% & ()- 10% & ()- ~109% & ()-!'10% & ()-s@O% & ()-1"-10%& ()- 10

10#gVaBMV 1098 ""10% & ()- 109 ()-!310% (& ()- 10% & ()-& 10% & ()-

S10% & ()- WQIEMV 10989- 910% & ()- +"10% & ()-)10% & () - 4IunedPRs () -

3940% & ()- #f109% & ()-; bdEnMN 10%L910% & ()- F710% & ()- 35"10% & () -

410% & (WMBUBPRY & ()-/10% & ()- bef ghubC 10% PCT/US99/30197

10%<& ()-!10%& () - &@LO%& ()-Y" @O0%& ()- 10( 10( 10(&<10% & ()--wsaBbC

10% 10%<& ()- 10%<& ()- !iY"10%<& ()-gl0%& ()- S10%<& () -

10%<& () - 8K\ aBbC 10% @' 10%& () - #10%& ()-Y 10%& ()-gl0%& () -

10%<&

& #100/& %%r RN B (i ()stféag/ﬁ 3‘ )9 r dichy gh% Wé@ %acszs fes Bled)

Ly! 109 ( plasd,00aeboh-fitidds, d@eniHORbaRYsilick) &Jse%e&d(s) glassf stBlons VSAIEL 098 () - F
10% ()-3"10%& ()- F 109&' ()- .- 10%& ()- FS100@ () - §ddEDC 108

(y10%&' () bsi@emsm@ngtal fibers, piggal pow der] mogllasjonitegrosgssiym titanatggsidion
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"@O%& ()-Y 1 S10%& ()- s 0/ "()-910

10%mr& () ear®ohOtibes, (glassl fldk&tmilled @ldﬁo/m&bﬂastohﬁéfymta(s)srdm&fh&%n& ()-

*f 109%r8& () - Y ' 1098 ()- YOLO%& ()- }~ @ 10% h& ()-",10% h& ()- 10m 10m
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1O 1 PrSObTHERE Haf s et ook raa o QST BB | ( 105
he ()-&10% h& ()-$"10% h& ()- 1"y10% h& ()- 10% h& ()- -10% h& ()- 4dE~ @

96-10% h& () - %@ngﬁef)hmlt 9% K drho@t LiRYovARich) the - aB&YR@Entibned 10%
h& ()-Ry|}~bC 10% & ()-"-10% & ()- 10 h 10 h 10 h9<10% h& ()-910% h& ()- 7
10% 108’ () coBPorba (D), i$ 3dﬁeast\puld beslm/&\&'lgl)t-pW/(a&d(prem%]& 70 weight( & () -

0 ! - -1 0, ! - 0, 09 ! -
igé g 8 ) pg{anbC (t§1e lqﬁ %Bgc,hoqléo /oi él%h&) 8(10 4 f)‘réf%:rab’ly 4 we/gig%t

16( s<100% BT TEbneS 10?3"@%%5(% : <é>é?§i/f‘§t?>sﬁg§%ﬁbb@% 2nd

I @O0% & ( nechkflX] btr wiVhét be obtairédifiHe) added amount of component
& 10% & () S109& () @10% & () 100 & (). 10(d dB/ 10(1L" T0W1& ()-

10% & () - (DLasdbelqy - theoskayer mtm@i (lt,vwes hlmw and) impdéet; resiﬂm@om% & ()-
10( Pl%éé)ﬂ(u’dxg %Ocygb%}%ty) %B&&e (EZrkedl:L the ggove-rr?éﬁh%n@d upper limit

is exceeded.

S

Component (E) used in the present invention is a compound rubber-

based graft copolymer produced by the graft copolymerization of one or more

types of vinyl monomer to a compound rubber having a structure in which a

20 polyorganosiloxane rubber component and a polyalkyl (meth)acrylate rubber

component are compounded by being intertwined with one another.

A compound rubber-based graft copolymer such as this can be
manufactured, for example, by a method disclosed in Japanese Laid-Open

Patent Applications 64-79257, 7-207137, and 7-207132.

25 This compound rubber can be manufactured most favorably by
emulsion polymerization. First, a latex of a polyorganosiloxane rubber is

prepared, then a monomer for synthesizing an alkyl (meth)acrylate rubber is
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a& () --y"109%& ()-", 109 ()-3"10% ()- 10@ 10@ 10@10%@& ()- O} [ <bA

110, 109%& (ysed! {0 impregnate ltke rubber gafticles vfukie( polyotgamsosiloxane rubber

& ()--1[,109%& ().--xz[<bA 1! 109 . _

g g % -- ( \[1306])@@"( él?ter! @?‘Q@W‘PF—‘PE@( )f‘?’- sunthgsizing gy alky] dmpethyacsylate rubber is
1!,10%&'()ﬁ)@yﬁte?&‘%lf&'()--!,10%&'()--!x,lO%)C&'()--!,100/&'()--!F, 10L& ()-
- ( 3VWHxXWX9bA

111109 () -, 1078\ prgan0dsil®@¥dnesiubber lcoffpidiien) cah, B pdefared,! for Uiy, - bC
111109 ()- %40%& ()-s10%& ()-"-10%& ()- 10 10 10l = 109%& ()-}cl/ 10%& ()-&
109%& §) - & byl eyRulsiong polyagrization usgugr'the -felloving: ergagopelyriokyneg and

109 ()-&cl/ .. 109%& ()-& ~109%&: ()-& ,10%& ():& 109&. ()& 109& ()-&
10%&: 8-&}89&1 158 Q(B)QT d&?f(?‘?ﬁ%lg’mlG%SE‘%‘l‘&‘g f@?&*ﬁ%‘l &nay obg %e-d&

109 () - & siARBnbdady. 10%& ()-& 109%& ()-& 109%&' ()-& P6 109%& ()-&
109%&' ()-&  109& ‘(’?-&‘d@ E5{W8sT: & ()-& 10%& ()-& 10%&' ()-& 10%& ()-&
109 ()-& 109& ()-& 109%& ()-& 10%& ()-&xY:& ()-& 109& ()-& 10%& ()-&
10%&' ()-& 10%THe exgandsiddkanp cdn be sk ekample, LOBMSAr)or@andditodahe sich 109&' (
1098 ()-& 109 ()-& 10%& ()-& 109& ()-& 109%& ()-& 10%& ()-& PltU: &
109& () - & 2s199pethylskpRae. eEanp kY arious gugicorganosiliysges yith 3-oepgber - &

Tovie' ) - earingeghie e, shifeleratty ot g e bk tigs, Brdmp iyl 1, 107 %
109%& () - & héa@%fe'tfc%l‘-@%rcl&tﬁ%f&m&oct&%vélky&oté%bﬁn& 10%& () - &

1098 () - &=? @\K1t 10%&' () - &Pd@ E5{ 10%&' () - RABCDEFGHI }cl/  109%& ()- &
109 () - & dedautliylcgclop@sasiloxafie, dodecamethylcyclohexasiloxane,

trimethyltriphenylcyclotrisiloxane, tetramethyl tetraphenylcyclotetrasiloxane,

and octaphenylcyclotetrasiloxane. These organosiloxanes may be used alone
15 or as a mixture of two or more types. The amount in which these are used is

50 wt% or more, and preferably 70 wt% or more, of the polyorganosiloxane

rubber component.

The crosslinking agent (I) can be tri- or tetrafunctional silane
crosslinking agent, such as trimethoxymethylsilane, triethoxyphenylsilane,

20 tetramethoxysilane, tetraethoxysilane, tetra-n-propoxysilane, or
tetrabutoxysilane. The use of a tetrafunctional crosslinking agent is preferable,
and of these, the use of tetraethoxysilane is particularly favorable. These
crosslinking agents may be used alone or as a mixture of two or more types.
The amount in which the crosslinking agent is used is preferably 0.1 to 30

25 wt% of the polyorganosiloxane rubber component.

The graft crosslinking agent (I) can be a compound which forms units

expressed by the following formulas:

13



109% ()-& 109%& ()-& 109& ()-& 10%& ()-& JKLMNOQcD 109& 109%& ()-&
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E5{ W8\ | ‘woabasthel / & 109%& ()-& 109& ()-& 109& ()-& LOYECEIS®ADYE () - &
109 ()-& 109%& ()-& 109 ()-&defghijkli}cl/& 10%& ()-& 109%& ()-&

109% ()-& 109%& ()-& 109 ()-& 109%& ()-& 109%& ()-& 10%& ()-& mop}cl/&
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10()/&'8-&%%%&?5%%%%?&1()-& 109 ()-& 109& ()-& 109& ()-& 109%& ()-&
109 ()-& }~}cl/& 109 ()-& 109& ()-& 109& ()-& 109& ()-& 109%& ()-&
100 ()-8 QHKEC(RYSCODIRH,)~ SO, 10% ()-& 10%& ()-& 10%& ()1

109& ()-& 109& ()-& 109& ()-& 109& ()-& 109 ()-& Péicl/& 109 ()-&
109 ()-&Pd@ E5{WBeFcl/& . 10% 109 ()-& 109& ()-& 109%& ()-&

10%& ()- &I ca) Fermulp@] ()-goP1/& 10%& ()-& 109& ()-& 10%& ()-&
1098 ()-& 109 ()-& 109 ()-& 10%& ()-&U; /& 10% ()-& 10%& ()-&
109 ()-& AQYR~o) ]961)30070/&()_& 109& ()-& 109%& ()- &00U; / & 1
109& () - & PO ()-&)cl /& 100 10%& ()-& 10%& ()-& (2

10% ()-& 109& ()-& 10%&' ()-& 10% ()-& 109& ()-& @& 10 10% ()-&
10%s( ) - & [ QiR¥Hich) FérmbRPR) () -& 10%: ()-& 10% ()-& 10% ()-& P6/ &
1098 ()-& 109 ()-& 10%& ()-& 109& ()-& 10%& ()-& 109%&' ()-&
10%. () - &6
HS-(CH2)p-SiR':O3-n)/2 (I-3)
(In the above formulas, R! is a lower alkyl group, such as the methyl
group, ethyl group, or propyl group, or a pheny! group, R?is a hydrogen
atom or a methyl group, nis 0, 1 or 2, and p is an integer from 1 to 6).
10 (Meth)acryloyloxysiloxane capable of forming units of the above formula (I-1)
is advantageous since the graft efficiency is high, allowing an effective grafted
chain to be formed and exhibiting high impact resistance. A
methacryloyloxysiloxane capable of forming units of the formula (I-1) is
particularly favorable. Specific examples of methacryloxyloysiloxanes include
15 p-methacryloyloxy-ethyldimethoxysilane, y-
methacryloyloxypropylmethoxydimethylsilane, y-methacryloyl-
oxypropyldimethoxymethylsilane, y-methacryloyloxypropyltrimethylsilane,
y-methacrylo yloxypropylethoxydiethylsilane,
y-methacryloyloxypropyldiethoxymethyl-silane, and 8-
20 methacryloyloxybutyldiethoxymethylsilane. These may be used alone or as a
mixture of two or more types. The amount in which the graft crosslinking
agent is used is preferably 0 to 10 wt% of the polyorganosiloxane rubber

component.

This latex of a polyorganosiloxane rubber component can be
25 manufactured by the methods discussed, for example, in US. Patents

2,891,920 and 3,294,725. For the practical application of this invention, it is
14
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10 stable during graft polymerization.

The polyalkyl (meth)acrylate rubber component that constitutes part of
the above-mentioned compound rubber can be synthesized using the
following alkyl (meth)acrylates, crosslinking agents (II), and graft crosslinking
agents (II).

15 Examples of alkyl (meth)acrylates include alkyl acrylates such as
methyl acrylate, ethyl acrylate, n-propyl acrylate, n-butyl acrylate, and 2-
ethylhexyl acrylate, and alkyl methacrylates such as hexyl methacrylate, 2-
ethylhexyl methacrylate, and n-lauryl methacrylate. The use of n-butyl
acrylate is particularly favorable.

20 Examples of the crosslinking agent (II) include ethylene glycol
dimethacrylate, propylene glycol dimethacrylate, 1,3-butylene glycol
dimethacrylate, and 1,4-butylene glycol dimethacrylate.

Examples of the graft crosslinking agent (II) include allyl methacrylate,

triallyl cyanurate, and triallyl isocyanurate. Allyl methacrylate can also be

25 used as a crosslinking agent. These crosslinking agents and graft crosslinking
agents may be used alone or as a mixture of two or more types. The total

amount in which these crosslinking agents and graft crosslinking agents are
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1008 ()-& 109%: ()-& Py 10%& ()-& 109%& ()-& 10%& ()-&Pd@
E5{ W8} cI / &aqueous solution of an alkali such as sodium hydroxide, potassium

hydroxide, or sodium carbonate, so that the organosiloxane rubber particles
are impregnated, and then allowing an ordinary radical polymerization
initiator to act on the system. As the polymerization reaction proceeds, it
forms a crosslinked network of polyalkyl (meth)acrylate rubber intertwined
with the crosslinked network of polyorganosiloxane rubber, which yields a
compound rubber latex comprising substantially inseparable
polyorganosiloxane and polyalkyl (meth)acrylate rubber components. In the
practical application of the present invention, it is preferable to use a rubber
complex in which the main skeleton of the polyorganosiloxane rubber
component has repeating units of dimethylsiloxane, and in which the main
skeleton of the polyalkyl (meth)acrylate rubber component has repeating
units of n-butyl acrylate.

The compound rubber prepared by emulsion polymerization as
described above can be graft copolymerized with a vinyl monomer. The gel
content of the this compound rubber as measured by extraction with toluene

at 90°C for 12 hours is preferably 80 wt% or higher.

To obtain a good balance between flame resistance, impact resistance,
appearance, and so on, the proportion in which the polyorganosiloxane
rubber component and the polyalkyl (meth)acrylate rubber component of the

above-mentioned compound rubber should be 3 to 90 wt% of the former to 10
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alone or as a mixture of two or more types. Methyl methacrylate is a

10 particularly favorable vinyl monomer. The amount in which the vinyl
monomer is used is preferably 5 to 70 wt% with respect to 30 to 95 wt% of the

above-mentioned compound rubber.

The compound rubber graft copolymer (E) can be separated and

recovered by pouring a compound rubber graft copolymer latex prepared by

15 adding the above-mentioned vinyl monomer to the above-mentioned
compound rubber latex and carrying out single- or multi-stage radical
polymerization into hot water containing a dissolved metal, salt such as
calcium chloride or magnesium sulfate, to precipitate and coagulate the

desired copolymer.

20 A compound rubber graft copolymer (E) such this is also commercially

available, for example, as Metablen 5-2001 from Mitsubishi Rayon Co., Ltd.

Component (E) is used in an amount whose upper limit is 20 weight
parts, and preferably 10 weight parts, and even more preferably 6 weight
parts, per combined 100 weight parts of (A) + (B) + (C). Moldability will

25 sacrificed if this upper limit is exceeded.

An epoxy-based stabilizer that serves as component (F) can be further
added in the present invention in an effort to enhance hydrolysis resistance.
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epoxy-based stabilizer is not limited to the above structure.

10 A fluorinated polyolefin that serves as component (G) can be further
added to the resin composition of the present invention as an anti-drip agent.
Polytetrafluoroethylene can be used to advantage. Polytetrafluoroethylene is
a white solid, and is available commercially, or it can be manufactured by a
known method. For instance, it can be obtained by using a free radical catalyst

15 (such as sodium, potassium, or ammonium peroxydisulfate) to polymerize
tetrafluoroethylene in an aqueous medium at a pressure of 100 to 1000 psi and
a temperature of 0 to 200°C, and preferably 20 to 100°C. Details of this process
are disclosed in the U.S. Patent of Brubaker, number 2,393,967.

Although it is not essential, it is preferable to use a resin in the form of

20 relatively large particles, such as particles with an average size of 0.3 to 0.7
mm (mainly 0.5 mm). This is better than an ordinary polytetrafluoroethylene
powder having a particle size of 0.05 to 0.5 mm. The reason a substance such

as this with a relatively large particle size is particularly favorable is that it

will disperse more readily in a polymer and will exhibit a tendency to bind

25 polymers together and create a fibrous material. A favorable
polytetrafluoroethylene such as this is called type 3 by ASTM, and is actually
available as Teflon 6 from E.I. du Pont de Nemours. It is also available as

Teflon 30 from Mitsui Dupont Fluorochemical. The upper limit to the
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In addition to the various components discussed above, other additives
commonly used in the mixing and molding of resins can be added to the resin
composition of the present invention as dictated by the intended application,
as long as the properties thereof are not compromised. Examples of these

additives include pigments, dyes, heat resisting agents, stabilizers

(antioxidants), weatherproofing agents (UV absorbents), lubricants, parting
agents, crystal nucleators, plasticizers, fluidity improvers, and antistatic

agents.

Examples of stabilizers include phosphorus-based stabilizers available
from various stabilizer manufacturers as antioxidants. Specific examples

include triphenyl phosphite, diphenylnonyl phosphite, tris(24-di-t-

butylphenyl) phosphite, trisnonylphenyl phosphite, diphenylisooctyl

phosphite, 2,2'-methylenebis(4,6-di-t-butylphenyl)octyl phosphite,

diphenylisodecyl phosphite,
2,2'-ethylenebis(4,6-di-t-butylphenol)

phenyldi(tridecyl)

diphenylmono(tridecyl) phosphite,

fluorophosphite,  phenyldiisodecyl
tris(2-ethylhexyl)

tris(isodecyl) phosphite, tris(tridecyl) phosphite, dibutyl hydrogenphosphite,

phosphite, phosphite, phosphite,

trilauryl trithiophosphite, tetrakis(2,4-di-t-butylphenyl)-4,4'-bipheny]l ene
alkyl(Ci2-Cis)phosphite, 4,4'-
butylidenebis (3-methyl-6-t-butylphenyl) ditridecylphosphite, bis(2,4-di-t-

bis(2,6-di-t-butyl4-

phosphonite, 4,4'-isopropylidenediphenol

butylphenyl)pentaerythritol diphosphite,
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(trademark of Sakai Chemical Industries), 3P2S (trademark of Ihara Chemical
10 Industries), Mark 329K and Mark P (both trademarks of Asahi Denka Kogyo),

and Weston 618 (trademark of Sanko Kagaku).

Examples of other stabilizers include hindered phenol-based
antioxidants, epoxy-based stabilizers, and sulfur-based stabilizers. Examples
of hindered phenol-based antioxidants include n-octadecyl-3-(3',5'-di-t-butyl-

15 4-hydroxyphenyl) propionate, 2,6-di-t-butyl-4-hydroxymethylphenol, 2,2'-
methylenebis(4-methyl-6-t-butylphenol), and pentaerythritol-tetrakis[3-(3,5di-
t-butyl-4-hydroxyphenyl) propionate. Examples of epoxy-based stabilizers
include epoxified soybean oil, epoxified linseed oil, phenyl glycidyl ether,
allyl glycidyl ether, and 34-epoxycyclohexylmethyl-3',4'-epoxycyclohexane

20 carboxylate.

There are no particular restrictions on the amount in which these
stabilizers are added, but an amount of 0.0001 to 5 weight parts per combined

100 weight parts of (A) + (B) is preferable.

Examples of parting agents include methylphenyl silicone oil and
25 another such silicon-based parting agents, pentaerythritol tetrastearate,
glycerol monostearate, montanic acid wax, poly-a-olefins, and other such

ester-based parting agents or olefin-based parting agents. There are no
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hydroxy-t-butylphenyl)benzotriazole, 2-(2'-hydroxy-5'-t-octylphenyl)
benzotriazole, 2-(2'-hydroxy-3',5'-di-t-butylphenyl)benzotriazole, 2-(2'-
hydroxy-3',5'-amylphenyl)benzotriazole, 2-(2'-hydroxy-3'-dodecyl-5'-
methylphenyl)benzotriazole, 2-(2'-hydroxy-3',5'-
dicumylphenyl)benzotriazole, and 2,2'-methylenebis[4-(1,1,3,3-tetram
ethylbutyl)-6-(2H-benzotriazol-2-yl)phenol]. A benzotriazole-based UV
absorbent is available as UV531 from American Cyanamid. A benzophenone-
based UV absorbent is available as UV531 from Cyanamid. Examples of
salicylate-based UV absorbents include phenyl salicylate, p-t-butylphenyl
salicylate and p-octylphenyl salicylate.

There are no particular restrictions on the amount in which these UV
absorbents are added, but an amount of 0.0001 to 5 weight parts per
combined 100 weight parts of (A) + (B) is preferable.

A miscibilizer can also be added to the thermoplastic resin composition

pertaining to the present invention.

Miscibilizers include copolymers produced by grafting a polycarbonate
to an acrylonitrile/styrene copolymer, and copolymers produced by grafting
a polystyrene resin to a polycarbonate. For example, Modiper CH430, 1430D,
and L150D are available from Nippon Oil & Fats. Polymethyl methacrylate
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unnecessary. Examples of the apparatus used in the manufacture include an

extruder, Banbury mixer, roller, and kneader. This apparatus can be operated
10 continuously or in batches. There are no particular restrictions on the order in

which the components are mixed.

The present invention will now be described in further detail through
working examples, but the present invention is not limited to or by these

working examples.
Working Examples

15 The various substances used in the working and comparative examples

are listed below.
< Component (A): polycarbonate (PC) >

Lexan 141 (trademark of GE Plastics Japan; a polycarbonate of
bisphenol A; the intrinsic viscosity measured at 20°C in methylene chloride is
20 0.50 dL/g, and Mv = 23.000 (calculated value))

< Component (B): styrene resin >
ABS-1: ABS resin Suntac AT-07 (trademark of Mitsui Chemical)

ABS-2: ABS resin UX050 (trademark of Ube Sycon)
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(trademark of Daihachi Chemical), acid value 1.6

< Component (D): reinforcing agent >
10 Talc: LMS-200 (trademark of Fuiji Talc Industries)
Glass fibers: FT116 (trademark of Asahi Fiberglass)
Carbon fibers: HTA-C6-SRS (trademark of Toho Rayon)
< Component (E): compound rubber-based graft copolymer >
Metablen S-2001 (trademark of Mitsubishi Rayon)

15 Acrylic rubber (comparative component): Paraloid EX2315 (trademark
of Kureha Chemical Industry)

< Component (F): epoxy-based stabilizer >

3,4-epoxycyclohexylmethyl-3',4'-epoxycyclohexane carboxylate
(Seroxide 2021P, trademark of Daicel Chemical Industries)

20 < Component (G): fluorinated polyolefin >
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10%! s& () Working Examples 1 o2 Ceynparqm%Emp s 1todds! s& () -
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10%! s& ()-.1456789: 0S7 10%!s& ()-. 10%!s& ()-. 10%s! s& () 10%! s& () -
10%!s& ()-. 10%!s& 0%s! s& @\BpT8 10%s!s& (
10%! o & 8 10d8ed “8 glf fzse ()ed “i%%lsg@t‘e)molé 1 test wc ywith an o
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10%! s& () conditions comprised a barrel temperature of 240°C and a mold temperature

of 60°C.
10 (1) Izod impact strength

The 1/8" notched Izod impact strength was measured according to
ASTM D256.

(2) Tensile strength and tensile elongation
Measured according to ASTM D638.
15 (3) Flexural strength and flexural modulus
Measured according to ASTM D790.
(4) Melt index (MI)
Measured at 260°C and a load of 5 kg according to ASTM D1238.
(5) Load deflection temperature

20 Measured according to ASTM D648, using a test piece with a thickness
of 1/4 inch and a load of 18.6 kg/cm?.
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> S10 2 removeﬁc;i 1Ss lé)seconds or less, and none of the samples drop particulate

flames that ignite absorbent cotton.

V-I: The average flame maintenance time after the ignition flame is
removed is 30 seconds or less, and none of the samples drop particulate

flames that ignite absorbent cotton.

15 V-II: The average flame maintenance time after the ignition flame is
removed is 30 seconds or less, and the samples drop particulate flames that

ignite absorbent cotton.
(7) Moisture resistance test

A test piece was left in a high-temperature and high-humidity oven
20 (80°C, 98% RH), after which the tensile strength was measured in the same

manner as above.
(8) Quantification of alkali metal of component (B)

The sample was ashed and dissolved in pure water, and quantification
was performed by ICP and atomic absorption methods. The quantification

25 results are given in Table 1 below.
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10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.tX< 1
10%! s& ( meastfivigcykindpr into 0260 sl frjanguloofdsks’ ()-. 109! s& ()-.
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0 ! — 0 ! -
10%! s& ()® 1 nltg/gfl Y %ngr%othymol blue solution was added by measuring pipette to
this triangular flask, and titration was then performed with an N/10 sodium

hydroxide solution until the color changed to blue-green.

10 ®@ Approximately 10 g of sample (component (C)) was measured out into this
triangular flask, using an electronic balance and reading to the first decimal

point (sample amount: 5).

@ Titration was performed with an N/10 sodium hydroxide solution until the

color changed to blue-green just as in @ (titration amount: A).

15 The acid value of the phosphoric ester was calculated from the

following formula.
[ Mathematical Formula 2 ]
Acid value of phosphoric ester (KOH mg/g) =(AxFx5.61) / S

(Here, A is the amount (mL) of N/10 sodium hydroxide needed for the
20 titration of the sample, F is the titer of the N/10 sodium hydroxide solution,

and S is the amount of sample (g).)

The reagents used in the above measurements were as follows.
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Standardization of the titer of N/10 sodium hydroxide solution
10 Sulfamic acid (standard reagent) was dried in a vacuum sulfuric acid
desiccator, 0.2 to 0.3 g thereof was weighed out and put in a 200 mL triangular
flask, approximately 25 mL of water was then added and dissolved, and
titration was performed with an N/10 sodium hydroxide solution using a
bromothymol blue solution as an indicator. The titer was calculated from the
15 following formula.

[ Mathematical Formula 3 ]
Titer = (S x P) / (0.9709 x A)

(Here, S is the amount (g) of sulfamic acid used, P is the purity (%) of
the sulfamic acid, and A is the titration amount (mL) of the N/10 sodium
20 hydroxide solution.)
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The various resuits are given in Tables 2 to 5.

28



10%!s& ()-. 10%!s& ()-. 10%!s& ()-.jJ. tX< 10%!s& ()-. 10%!s& ()-.R SxF
p ¢{Dt X< 10% 10%s!s& ()-.1 10%s!s& ()-. 10%!s& ()-. 10%s! Sé%l&?@

10%!s& ()-. 109%!s& ()-. 10%!s& ()-.tX< 10% 10%s!s& ()-. X !29@3()-.
10%!s& ()-. 109%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.tX< 10%
10%s! s& (WO dRMI¥s! s& ()-. 10%!s& ()-. 10%!s& ()-. 10%s!B&/999/30197
109%8!s& ()-. 10%!s& ()-.]JJ*tX< 10%s!s& ()-. 10%!s& ()-.R SxF p ¢{Dt X< 10%
10%!s& ()-.1 10%!s& ()-. 109%!s& ()-. 10%!s& ()-. 10%!s& ()-.

10%!s& ()-. 10%!s& ()-.tX< 10% 10%!s& ()-.1 10%!s& ()-. 10%!s& ()-.
10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.tX< 10% 10%!s& ()-.1
10%!s& ()-. 109%!s& ()-. 10%!s& ()-. 10%s!s& ()-. 10%s!s& ()-.

10%!s& ()-. Nt X< 10%!s& ()-.R SxF p {D 10%!s& ()-.1LO0 10%s!s& ()-.
10%!s& ()-. 109%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.

10%!s& ()-.gK+ 10%!s& ()-. 10%!s& ()-. 10%s!s& ()-. 10%!s& ()-.

10%!s& ()-. 10%!s& ()-.( 10%!s& ()-. pT4 10%!s& ()-. 10%s!s& ()-.

109! s& ()-. 10%ls®& (Y- _10%lsf (V- 10081 s& (Y-  10%!s& ()-.gK+
10%! s& () -. 10@ (.-mIC,LIO' sk OV F T Tibdks} 4 O[] 109! s& () -
109! s& ()-. 10@s3ER| ()1~ [Fraelalof 10961 8e] O 110%| 4& ()-. 109%!s& ()-.
10%! s& ()-. 10psHSRT T HaoEsE PS84 ( ) * + kI LO 10%! s& () -.
109! s& () - 100§E -z}m&@b%ﬁg&ﬁ)- AdopeL b&l(]-]. | |109s! s& () -.
109! s& ()-.-. o9 kil Lo | 140%a! B& I()- . | 109! sk|() {.IRl $xF p C{D356789: <0S3
109! s& ()-. 10P&!si|() 1. 109! s} () h_11Rs) s& ()|} |1098! s& ()-.
109! s& ()- . 10Mskel )it lndile ) BieEEEke) | [Biflvs s& ()-. 109! s& ()-.
109! s& ()-. 109&yskacdil1dosisiel (VL1 l100el gof (3| IMOPRSTWIK+ 109! S& () - .
10%! s& ()-. 10pstiak|(del 100l skAG) [ellatBtelddl ()lsls10%! s& () -
10%s! s& () - . WKYBNBpK+ i il i i I
gm fard =] 2 2 —|on =4
sazEl | El e | e EeBRREE | R
E,'\Nnn ) ) TN (=1 P S oy
R M N N t°;§va9 S
. -
saEl |l | e gRERRI=| | B
‘Smwm o ol IS P~ b=
o ;gmv.o- be] (=4 8 0 gwggﬁmg §£
2 [go =l T
2 [ =l | e | ) gl-5Elsim1e| | (B8
2.,
E,ﬁg o ||2]wfw| |2 © Em%%fggg §§
ggs olotel 2l 12l | lo ig=ESiglol | 82
%Zs ofolele] | el | |~ [g-BEslsalel | I8l
;w (-] '_3 -
alg _[BLLIBI]] 4
2lE<B-EE0k| | | |55
g 5l &
o =15 o 2
21 e Ll
< 8ol 18| | LElE [lslels| (50el 2
2 > e SlE |g/E|Bi2]| | 8| |s
& ZZZEEQS‘” 33 ?S‘gg-g% g E’J
¢ REEROEIE| dE [EleEEns (el
I el | Bl | o) (518 [sllEEzElA] |BIEE

29



10%!s& ()-. 10%!s& ()-.R SxF p DZ[\]~_"atX< 1 10%s!s& ()-. 10%!s& ()-
10%!s& ()-. 109%!'s& ()-. 10%!s& ()-. 10%s!s& ()- 10@&';&\&% 6B§defghtx<
1 10%s!s& ()-. 10%S!s&'()-. 10%S!s&'() 10%5'5&'() . 10% f

10%!s& ()-. 109%!s& ()-.hjl mopgkC3 10@&!s&f()-. 10%s! s& () -. 10@&'s&f()
10%! s& WO 00/3peMs! s&' ()-. 10%s!s& ()-. 10%!s& ()-.qgrsuN. FWARNY . () -
SXF p ¢{D 10%!s& ()-.uvwxyz{|tX< 1 10%!s& ()-. 10%!s& ()-. 10%!s& ()-
10%!s& ()-. 109%!s& ()-. 10%!s& ()-. 10%!s& ()-.|}~tX< 1 10%!s& ()-
10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%s!s& ()-.

10%!s& ()-.tX< 1 10%s!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-
10%!s& ()-. 10%!'s& ()-. 10%!s& ()-.N.tX< 10%!'s& ()-.R SxF p D
10%!s& ()-.tX< 1 10%!s& ()- 10%;'5&'() 10%;'5&'() 10%s! s& () -

10%! s& ()-. 10%!s& ()-  10%!s& ()- tX< 1 10%!s& ()-. 10%!s& ()-.
109! s& ()-. 10%s!sk|()]. | Jodal 03) ac &'( . 10%!s& ()-.tX< 1
109! s& ()-. 1Biskii() . | dovsl 38el)igish &'gg. 10%! s& () -
10%! s& ()-. 103E1SE|() . NEPKq 10087 €88 5B (D 10%s! s& ()-. _?< 10%
10%s!s& ()-. 108s!sRf() . | dovs s& ()F | LO%s!sk|()-| 10%s!s& ()-.
10%! s& ()-.gGLI0% 10T §& () | ITOV8 S 1 1078 s& ()-. 10%s!s& ()-
109%!s& ()-. 108s)sk|( )l ) A= 10(013290g§&' 1%‘,!3&'()-. 10%! s& () -
10%s! s& () -. 1‘5&5’!582’( T eYs) 38~ (5174 169! s& ()-. 10%s!s& ()-
109! s& ()-. 108slskl(d -l | dodsh d& ()t Azl j N2 2< 109! s& () -
109! s& ()-. R $F|p| ¢ PtiXg |1 “]106"3!3&°§F- pIIs@'|()-. 10%s!s& ()-.
10%s! s& ()-. 10Ysdsge|()-|e 18Ys)! 34 ¥ 52 R B)R] t X< 1 10%s!s& () -
109! s& ()-. 1086s!sR|()| | Jo¥s] s& OF >
Galele| |2 fal | |lzl/8Elzlslel | lalz
g =l N~
[&]
Blate||2| | 1=(g] | |=[Bl-|ESl=lels] | (8%
5
ﬁge 2lwlwl «[@ o|Bl~ 2|82 = o
E ET o ~ by e] 3= =317
CHES
Ll
dzie) - |of o] g | [-lsl=i@8leee | [BlE
§
%ae ole| .| . |a ogmggasg 8|3
=
Eeg | £ o
| B|§l&|o g18
=§E EEH HE
g g z
8] {1 2|8 @ £
CREEE H 3|3
2| |y 8|5 5
g |28, 11Ealgelal |2l (2] s
= '-. g g,_ =1 ;
aimé £lw °§§§§§_§% §
mmz =31 3 k] ggm
SEIREEE I5E| (2B SIS YE e | e
Saelsl la85lel |S58815 205185 28

30



10%!s& ()-. 10%!s& ()-. 10%!s& ()-.kO8 10%s!s& ()-. 10%!s& ()-

10%!s& ()-. 10%!'s& ()-. 10%!s& ()-.( 10%s!s& ()- (100/$|s&'() gkCBR SxF
p ¢{D 10%s!s& ()-. 10%;!3&'()-.tX<R Sx 10%s!s& ()-. 10%;'5@4( ne

10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%s!s& ()-.tX<R Sx
10%s! s& () - 10%:'5&'() 10%!s& ()-. 10%!s& ()-. 10%s!'s& ().
10%:!3&'?"% 003984k 1 s&' ()-.t X<R Sx 10%!s& ()- . 10()/@!3&'()-‘.?‘?&”8%79.3057()
10%!s& ()-. 10%s!s& () . 10%!s& ()-. 10%!s& ()-.2tX<R SxF p ¢[(D
10%!3&'()-. 10%!s& ()-. kOB 10%!s& ()-.D 10%!s& ()-. 10%s!s& ()-
10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.tX< 10%s!s& ()-
10%!s& ()-. 10%!s& ()-. 10%!'s& ()-. 10%!s& ()-. 10%s!s& ()-.

10%!s& ()-.tX< 10%!s& ()-. 10%!s& ()-. 10%s!s& ()-. 10%s!s& ()-.
10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 'tX< 10%!s& ()-. 10%!s& ()-.
10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%s!s& ()-.!"#% N. t X<
10%!s& ()-. 10%!'s& ()-.R SxF p { D *-146_7< 10% 10%s!s& ()-.

10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.68:<?AC ?<
10% 10%s!s& ()-. 10%!'s& ()-. 10%!s& ()-. 10%!3&'()-. 109! s& ()-.

10%s! s& ()-.CDFGHILNI L, 10%s!s& ()-. 10%:'5&'() 10%!s& ()-. 10%s!s& ()-
10%!s& ()-. 10%!'s& ()-. 10%s! s&' ()-.NPRTVY[ _?, 10% 10%s!s& ()-

10%!s& ()-. 10%!s& ()-. 10%s! O%;IS&' ()-. JO%!S&'()-.t"acdeggG
10% 10%! s& () -|=| 1096} s&' ()-|. [10%! ;&'()-. 1pogrse -] 10%s& ()-.
10%s! s& () -. ghi|g b L098![s&() - | ] 109! 'g-aﬁms@: D (%D'g;l mopqgt X< 1
109%! s& ()-. 1d@TIEE ()] [Tagsles e ()2 15 1898 &|T)1® Flovs[5&]) - .
10%s! s& ()-. 14 s& () 1. qrgtuviwi XB 109s!s& ()-.| 1p¥s|s& ()4{. 10%s!s& ()-
10%!s& ()-. 10BTis& () 1. (1% $& () - LOUsTB&TO)- YT T =957 10%s! s&' () -
10%s!'s& ()-.( US| 9 -.
()(%39@‘('; Al eBleBEl=imlel| |BR
E
T R P b mﬁcf:_’gs;;g g |8
g
dlglelel . |e sl lglri@8lalslel| IBfR
..g
=
<+ =
L
B [lzl=l=e slal | lelgl~BEI=iele | B2
g
%seee 2 °2”§§$'59 g R
5
E c
® uaeg o gN
EEIEBIEEP || B
8|l § | g
34118 5 2 |5 2 %
2 s g1 (818 RNk
H 3 3 g.‘f é, &
5 EQ § £ E’ Ele | 2 X
JaTE s B Izl BIE1(8 |3 E 51318 (2|25
Sla|<|ED |- |0 | je xgg%%gggug §'§..§
HEEER clo| g3 |5 |5 (2|23 /818 (2155

31



10%!s& ()-.( 10%!s& ()-.( 10%!s& ()-.( 10%s!s& ()-.]N20S7 10%!s& ()-.(
10%!s& ()-. (R SXF p C[DtX< 1 10%!s& ()-. 10%s!s& ()-. 10%!3&{&& -
10%! s& ()-. 10%!s& ()-. 10%s!s& ()-. 10%!s& ()-.tX< 1 2694ne (%%
10%!3&"8)-00,391,%/5!3&'()-. 10%s! s& ()-. 10%!s& ()-. 10%s!&& d9e9/30197

10%! s& ()-.1X< 1 10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.
10%! s& ()-. 10%!s& ()-. 10%!s& ()-.jJ.tX< 10%!s& ()-. 10%!s& ()-.R SxF
p C{DtX< 10% 10%s!s& ()-.1 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.
10%! s& ()-. 10%!s& ()-. 10%!s& ()-.tX< 10% 10%!s& ()-.1 10%!s& ()-.
10%!s& ()-. 109%!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.tX< 10%

10%!s& ()-.1 10%sls& (V- 10%sls& ()-_  10%1s& ()-  10%s!s& ()-.
109! s& ()-. 18% (M- 13-t X9 po%s! g | 110%s! $& ()-. R SXF p C{Dt X< 10%
10%s! s& ()-. 1 el [aleod! s&= (BleE s& (B2 10%s! s& ()-.
10%s! s& ()-. 1 (). £ X4 10% 10%! {.11]10p@!ls& ()-. 10%s!s& ()-.
10%!s& ()-. 1. G ENE ISAIOER SRITTFITIX< 10% 10%s!s& ()-.1
10%s! s& ()-. 1@d ()i ,igg/,cs!s&'%)mm si&] () lelafl0%6! s& () -.
109! s& ()-.j N oilsElR) - .| oY |[HRFES I BIFBFIC Dt X< 1 10%! s& () -.
10%s! s& ()-. 1 A idusisiel)d | nqosidel bl Mous! s& ()-.
10%s! s& ()-. L Hs&() 1. 1005!5&()-.830@ 4& ()} . 10%!s& ()-.
109%!s& ()-. 18% &) -1 196 !|sk|e) BleEl8 S 5!s& ()-. 10%s!s& ()-.
10%s!s& ()-. 1 (V4.1 19ws!is&|()+.| CT0%sis& (H)F4 IC 10%s!s 10%s!s& ()-.
10%s! s& ()-. 1g8 OSSR MO 0SS FT10% ! s& () -. ) N2_C,
10%!s& ()-.0 |T C - ERISKE p Xk 4] 19% sk ()-. 10%!s& ()-.
10%s! s& () -. JTg, () Heplgos st ) 12l-EiEiisgl () 83
E -~
£
S el | =l fe o §le2Ekle | BR
g [-~]
=
= [ol=]=| 2| ol e [Zlelleslel | 8
o B
2R
il ] ~
e B2l |8 w %“352369 88 -
K - o
=
. 2
g si2leiel | oo o g»@ésag g2 P
s g
= =
[od =
e sl ] s o [FeRENRel | 18R 3
= 8
= 5
.g"’ o R QN a.
BRE-lher || R 2
- )
z 2 | e 3 D
2@ 5| e s | 5 g
=) o - * [ ® o .
e B | (B B R £
= 9 elal |8 =3 - & o 20
2| B8 s | (G i (e i s £
D LR | BE BOHE BaE <
K 85‘:5@.‘205@“‘? SJE g%g‘gfé%% lalg E
I llelols) | oleisd) |02 (SR8 als] BEY

32



10%! s& () - pT4 10%! s& () 10%!s& ()-. 10%!'s& ()-. 10%!s& ()-

10%!s& ()-. 10%s!s& ()- 109! & O-. 0S3 109! & () 10%s! s& ()

10%!s& ()-. 10%s!s& ().- (10%s!s& ()-.( 10%!'s& ()-.( 10984 -@&16(%0031 N20S3
10%!3&'()-. 10%!s& ()-.(R SxF p C{DtX< 1 10%!5&'() 10%s! s& () -

10%s! s&wh003k0es! s& ()-. 10%!s& ()-. 10%!s& ()-. 10% IPCE/SP9/30197' #$% X< 1
10%!s& ()-. 10%!s& ()-. 10%!'s& ()-. 10%!s& ()-. 10%!s& ()-

10%!s& ()-. 10%!s& ()-. % ()*+, tX< 1 10%!s& ()-. 10%s!s& ()-.

10%!s& ()-. 10%!s& ()-. 10%!s& ()-. 109%!s& ()-. 10%s!s& ()-.,-./) N2t X<

10%! s& () -. ngﬁéi.ﬁ% )} mﬁle@('l: | %9%%%@/2?%@ c%xti&\fg g‘gth ) Ses&g;/sl s& () -

10%!s& ()-. 10%!'s 109! s& () ;<= tX<
1 10%! sényentionlifd@hiek’ a}musi@ﬁt{b&&ngé entd (IOBivere ﬁaed 10%s! s& ()

109%!s& ()-. 10%!s& ()-.=>?@\BCDt X< 1 10%!s& ()-. 10%s!s& ()-

10%!s& ()-. 10%!s& () 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.DEFG N2t X<
10%! s& ()-. tOIRPargd(ts theresurcompositigns vt fanRarptiygdxeawplesland dos! s& () -

Tovel e (4 h%g@ﬁ% F ﬁé@gé‘%&)m et fqpodifs BEY eV PO

10%4 s& Examplé@' $& §)) all YERE agsdridt Aphsidal ktrenk@Y/Shabely) tens’llll%?' s& ()-
109%8!s& ()-. 10%!s& ()-. 10%!s& ()-. 10%!s& ()-.degij nnthO 109! s& () -
109! s& irengthoodensdle( elongagia s degiiral stesgthe and. flegvaals anegulus.

10v1 s (GFPHGRIP SAEIeS Tl 4 Pt Hlassinte i e ) MR sk () -
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109! s& @npossiBishdRith ):aseslBP/Wcﬁ&x@ Exarﬂﬁl%s B2&'8( the (Bb@%'{pb&eﬁb usedGr
10 in Working Examples 1 to 4 was substituted with a styrene resin whose alkali
metal content was 1 weight ppm or less. There was a marked increase in

tensile strength after aging in every case.

Working Examples 9 to 12 made use of a phosphoric ester compound

(C) with a higher acid value than that in Working Examples 5 to 8, but still

15 within the range of the present invention. There was a certain decrease in
tensile strength after aging in every case, but the effect of the present
invention was not lost. Comparative Examples 5 to 8 made use of a (C)
component having an acid value that exceeded the range of the present
invention. There was a marked increase in tensile strength after aging in every

20 case.

In Working Examples 13 to 18, we examined the effect of adding the
epoxy-based stabilizer (F). It can be seen that the addition of (F) markedly

increases the tensile strength after aging.

In Working Examples 19 to 24, we examined the effect of adding the
25 compound rubber-based graft copolymer (E). It can be seen that the addition
of (E) markedly increases the Izod impact strength. In Comparative Examples

9 to 11, an acrylic rubber was used instead of (E). This is undesirable because
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phosphoric ester compound being selected from the group consisting of tnmethyl
phosphate, triethyl phosphate, tributyl phosphate, trioctyl phosphate, tributoxyethyl
phosphate, octyldiphenyl phosphate, diisopropylphenyl phosphate, tris(chloroethyl)
phosphate, tris(dichloropropyl) phosphate, tris(chloropropyl) phosphate, bis(2,3-
dibromopropyl)-2,3-dichloropropyl phosphate, tris(2,3-dibromopropyl) phosphate,
bisphenol A tetraphenyl diphosphate,

bis(chloropropyl)monooctyl phosphate,

bisphenol A tetraxylyl diphosphate, hydroquinone tetraphenyl diphosphate,
hydroguinone tetracresyl diphosphate, hydroquinone tetraxylyl diphosphate, a
bisphenol A bisphosphate in which Rl to R* are each an alkoxy, such as methoxy,
ethoxy, or propoxy; and preferably a (substituted) phenoxy, such as methyl
(substituted) phenoxy, or hydroquinone bisphosphate, resorcinol bisphosphate,

trioxybenzene triphosphate.

(D) a reinforcing agent in an amount of 1 to 100 weight parts per
combined 100 weight parts of (A) + (B) + (C); and

(E) a compound rubber-based graft copolymer produced by grafting a
vinyl monomer to a compound rubber containing a polyorganosiloxane and a
polyalkyl (meth)acrylate, in an amount of 1 to 10 weight parts per combined 100
weight parts of (A) + (B) + (C).

2. A resin composition as defined in Claim 1, wherein the amount of alkali metal

contained in (B) is 1 weight ppm or less.
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carbonate, magnesium carbonate, graphite, barium sulfate, barium sulfate, and

charcoal powder.

9. A resin composition as defined in any preceding claim, further
containing:

(G) 0.01 to 3 weight parts of a fluorinated polyolefin.
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