;e3ehl eTb6TI J. CGRAFT COPOLYMERS AND | MPACT- RESI STANT, FLAME- RETARDANT
RESI N COMPCSI TI ONS CONTAI Nl NG SAME 5 TECHNI CAL FI ELD The present invention
rel ates to pol yorganosi |l oxane-cont ai ni ng graft copol yners and

i npact-resistant, flanme-retardant resin conpositions 10 containing the
same. BACKGROUND ART Owing to their good inpact resistance, heat resistance
and electric characterrs anDng othets, thernoplastic 15 resins, in
parti cul ar polyca WHN , are mndely used as materials of electric
and el ectronic pa I ce autonatroni apparatus and instrunments, and
househol d utensils, oraumrburldrng Wag @RI BF SONPol ycar bonat e resins, though
hi gher in flanme retardancy as conpared with polystyrene and ot her 20

resins, are r dant articul ar
(el ds ae cPRELY| CoEms Ao epcA RSN, rutheBERb RRCRNgnRE S an
the |i ke andOMPO@IiBION®, COaNTARIPING hameE been made to i nprove their flame
retardancy by adding various flanme retardants. Thus, for instance, the
addi ti on of organohal ogen 25 conmpounds or organophosphorus conpounds has so
far been in wide practice. HoweveFfECBNEhAbhAIBEEBN conpounds and
organophosphorus @@@2@g@§§n@ayﬁvgnﬁqul fromihe toxicity viewpoint. In
of

particul ar, is a drawback or ganohal ogen conpounds that they generate
a corrosrvep@agoﬁﬁéﬂoﬁbﬁﬁﬁéPFoﬁogéa%ﬁéﬁéoﬂrafﬁu§°PPﬁﬁmééﬁaﬂﬁdfor

hal ogen- fregmpadtphaspbaaﬂe f reemél peBar@hatdanksnhasmpesntipgkeasi ng in
recent ars. ation of polyorganosil oxane conpounds (al so called
errcoHES) SQHEQFBbBH %ﬁ%esﬁﬂﬁ phosphorus-free flane 35 retardants has been
proposed. For exanpl e, Japanese Kokali 2 Publication Sho-54-36365

descri bes that kneading of a nono i ane-based silicone resin

wi th a non-silicone pol yner grvesqgggggﬁghﬁzﬁgggant resin. Japanese Kohyo
Publ i cati on Hei - 30W89d 7teldgre i herpadhdimpe® mealstanck,ahsialti ceséstesca and

a salt of aaﬁataheerraeecgaeaetELeseregldgaohgeBEHekésttﬁeraabmaswakh flame
retardancy. Japanese Kokai Publicaiion Her- 12 describes a nethod of

produciimy” f FEfE FetHt @Ak 2iAT BBRPSRFPPBASE W TH DoRpr Yedely sPasPAg a
Si : i cone reﬁ:aﬁeﬁliepal’ed byebl:@]mgbﬁgdleﬁe%@rﬂﬁ_ﬁbﬁpal‘;cwﬁ' oht | @fff?clel

pol yor ganosi | oxan art wei ght asilicafille
thernnplastrgngggﬁgn j%ﬁﬁﬁ%@éfk8ﬁ§lﬁﬁﬁﬁ4%%ﬁ?%naﬁgh9ﬁf %&@%Ht88§&ﬁﬁbes
that flane petas dantldiegi matenpobst | Gosl vareerabtatinedshysaddiowplahigher

sol vent - sol uhl L I Vi i ght..a I u i ght
of not | ess ineh*hg. B8GSEURRED, 430 ORpR LR OE Y BAgeEytepd SR bBhe e
Ting- cotl ai KRAGNAEALS Kiedvdaedetsd e Mbdklverf lanrerethirdant Jrrepuamtlet@éam bed

in the abovencited publdsald @ﬂ%c%&%ecl aﬂae&@é{@&ﬁwepaxr\;spr Q)‘A nggrgltaeri‘
retardancy but Iherr effects are stil unsatrsfactory Wae addi tion 20

| evel is inBPEaSeitiygnents ang the lslﬁ@rf”é@e }aerg?rf(ﬂﬂeerrﬁaFP%lB?trrﬁa‘fe Pren
i npact resi shdeceo dfimpdvere ehemrcmm@arﬁemmﬁa@eaddmglmudushfﬁ&mauI t

to obtain f [ r.da P e srtro d between f{l '

et ar dancy SoqSFARREECrebhefaes PoREEhbse ek aRCREhpRaet PENa2600 107620
descri b&s tﬁ@mpganﬂﬁve@r@@mp@@pﬁ@hmebecempsemd$ﬂamgsoetarbaan:prwddeed by
graft pol yngri,zati-gn Oofiode¥bAY! t ubber conposed of
a polyorgazgsﬁloiane ru%beréaﬁdogg f@%ﬁ EOﬁﬁ c?%l%?% rubber is
|ncorporate&rﬁﬁnpﬁépﬁﬁbpa§§r€°m§§Pﬁ§S hﬁaﬁear@ﬁébdamtfﬁéwrﬁh@oﬁﬁﬁépﬂﬁﬁns

can be obt aivietpo3dtlapaneser KokaiaPubi ¢ Claélé)@r%@@%ca@@%%r%%%la@%@ehhat
flame retardant resin Eonposrtrons can be obtained b mcorporg&)\]’1 %
5 PhyLn

pol yor ganosi-PBREHEHaE88 T FARf¥ FRRAF YRS FrdiREd By ag PG
nnnonerB@ntmhemﬁpdsrt%h@artthéeSem@ners&rnnabégeﬁ aresvhihe& group-containi ng

pol yor ganos i ernD astic.resin

Bapanese KoRoC BB B2t Se shobY 7o stihia Pr b B MR Eh AP base P DR aaRD s n
conposi ti on¥e@&® -be obtai ned by incorporating, in thernoplastic resins, a
polyorganOSlonan@hgoakéuabgglgﬁagk g8985¥§§5oga§8§5ﬁ€ Q%mgogﬁagt 1so
copolynerrzatron of a vinyl nononer yor ganosi | oxan partrc es not

| ar ger than <@ zle@mﬁlr%lg%@s TRe haé@@erletfane@amndr eSiosrberpssitiiegnd Lame
descri bgg i rdithe dakewe neist %@eﬁa@)@'ag%%eﬁOKaFoPUkaﬁﬁléonJgﬁQQeézoﬁgkal
Japanese Kokai Publication 2000-226420 and Japanese Kokai Publication 10
2000- 264935 all i ndeed show satisfactory |levels of inpact resistance but
are unsatisfactory in flane retar Nmmwmm they have a problemthat the
flame retardancy-inpact resistanc mmmmm poor. 15 SUMVARY OF THE
INVENTION I't is an object of the presggpjs nvention to provide a

pol yor ganosi | oxane-cont ai ni ng graft copolyner utilizable as a hal ogen-free
and phosphorus-free flame retardant and excellent in flanme retardancy and
|npact resrstance |nprovrng effects as 20 mell ~as a flane retardant resin

o " e o o o,



wherein the seed pol ymer shows such a degree of swelling 30 in the
organosi |l oxane that the rate of swelling by volune as determ ned fromthe
rati o between the latex particle diameter after stirring and the | atex
particle dianmeter before stirring is 3 to 50 tines after adding the

or ganosi | oxane, in an anount 50 tines by weight that of the dry seed
polymer, to the seed 35 polyner latex, fadlowed by stirring at 23 C for 1
hour (Claim 6 10) ; the pol yorganosil oxane-contai ning graft copol yner
accordi ng toP‘{% aim.9, whsgaei n the seed polyner has such a degree of 5
hydr ophi I cit3P it ¥ Sha i &GP T sles wrihee drhasolknsiasdigenpohent s i n dry
seed pol ymemars caarmpblGy iyl dseirghha w81 datierdimed-&f theryadding water, in
an amount of &Qs\ﬁi% -eti TBs t hat .of the seed polyner in a dry state, to
the dry seed polyrer. fol P 515 A g afte ZResdnt sasuim . and 10
wherein the seed gepypmesesKohgoskulhl fcaleseelcdi-sumdingekbriBes that a

or ganosi kox h | ing by volunme. as determ.ned fromthe
rati o bet mgﬂl@ﬁ}dﬁ gt%eg épg]tff?%% i Hie grd éf?%l’lﬁlscﬁrarf“ﬁ ainaftHee 1Hap

particle di dndt ArWidase thenmopigsts 3 nem it tites Afdner mddin:idie

or ganosi | oxane, i yzaRknakgu i =L _th f.the dry. seed
polymer, to t see@ E%I%%rrelkﬁbkl%gt g)%b\iﬁglglrﬂgv?/tgdﬁl%a tset ?Ltrlrﬁr%& es%'\ﬁée'sofa 1 hour
(Aaimill); %P&o gaHYsPEx Ahaleore e Ailant gres tn copubomeri s ovdialg t o
any of O ai monpricekldivperei AgtdeiviidthJTPESIRI Ada kBN 588,41 n L 8a%] one
20 nonoygr zaedlret%t% We? hge group. consi st n? of aromatic vi nyﬁ1 nononer s,
vinyl cyani dé nono rs,%}7 Pﬁ)ac}?&r%?ﬁg%%‘?%?‘ A¥ABREY St ANk cet b Iparts

gr oup- cont aiy g by o frenenidrisa( @idilerl )y thdnp datiadr danti 25 whi ch

conprises the pol i 5 tainin r.a | ymer according to
daim9 (daim 13??53?1?%% *\8%%%61@&%%lé’)fggglléﬁlb"ﬁﬁggﬁﬁa §STREPET 4l and
fl ?medre: ar é&r@@v@f \M@itigd@@ﬁpg : rrieig@ gomperstivpilonst iarer etitaiard e afdoari? %‘]9 -
retardant aGeAR@NG al my POk erei.n.i.n _an _anmount of 0.
to 30 pilétsml%i wei.ght WJlale,rl 1%3 g?’?ls?l g%%v% ghﬁrflq%fgtt ST EISASS S resin
(d ai m 12) ; MFHE & WedIBdsiof B9 tadedrdithgnt d 0G080mbly, nettemeine than

t her nopl ast 27 0r, @i0n tios ad pAloyeANiROFANG R@%tR 133 ORIk cone LEEA LED

DI SCLOSURE OF THEH[)W@NI_I %eF's“it Aﬁgect of tgecl nventi onhThe .

pol yor ganosi | oxane-cont af ni hg°gr &FPRE ol e §CaBBH dithhe ¢ have foirted
aspect of tR&bligaitons e dndeelite febtl ivdynpolomiligg AYaRe TR rHARI t S
of a vinyl mRRIOARE; Lnaf I referred to as,"vinyl mer B"),
whi ch ¢ gpri ses 1%%)£'E®()fﬁ5é(}§};n’sg?gg ‘;bg%/?l}lﬁ%ﬁtgnsgac%ﬁé’rfer%(‘891%1%? I‘?% er
al so refrrd@Ved as ip6F9REREt fonkllhomontre Khqitdde,” )a qonitdien ng itsss or

mor e pol ynetthaabt e Ungatdd atedshgnds apd ) E@s@go/&?{ @QP&J?C?I{ decreases
I eE? red to as !

copol yneri z%bl e_nono hereinafter also re

r..(b-2) )
"copol yrer i zggllggnb%geﬁgrf(i(cbﬁf) 9 obtaiphel Pregates dantane s bn gOmMpastis ipas
sol i d cont ebe)lantepobpawganosilbaxane tpathnehesncAlkp kel hewed By Lurther 15

pol ymeri zati on of t f.a.vinyl [ , With the sum of
(A1), (B) and (C) Jgﬁ%ﬁﬁ??né%ﬁl BbgéFngo?Hggﬁgﬁg}& gén%ﬁ%kaﬁé baAti cl es
(Al) pret er #BeR haeapasiseuntbaerare ditinel e th ad@t € probused bessaithan 0.
008 um nor @cpkekeralky cRot £l §S$; n etermn b ight 20
scattering %gt F{gld 3r el gctrongm'%é? sg?%flgg“ce) g]grn\?gt .gor?.%ma?sﬁﬁs %P%égrhand,
it is prefefaBPyShbt °OfafgBPlYREA2DO8 1kRKaRer subberepall ¢ pofvedkgér than
0.2 Vim nosteph¢berghbyenaibidér g8riddibdr e dn the tffidBad OMREL 51 n g
difficulty %(?Laﬁgt ain pfa%tl cles.smaller in volunme averagée part] cfre i‘afet er
than 0.008 Uftand:S>BTRABE SGERNJFaRBPSL tLdRREe48N0bE Q%tatlﬁédf-l ame
retardatity tends fapaeesei Kokae. Pibeicaeibhchenb-obeuani abkepibast bRat

particle di r.di Lhut i (1 X standard devjati on/vol
averagepart?gﬁg@dfgké%gége(gggég ?%@pﬁgﬁ$6985n8§Pl ?aﬁgtﬁép?agggs i's
desirably 38NEBEPPERFEHISE PRavoryanaeyidnmsant-prekdr hbyet @et@riant00%
more pref er gebyuted20y L £0%n 'anQQn%ﬁerﬂoﬁg'xﬁeP‘DAIgﬁ@%so ldyced frgn}lt e
resin composition contalning the graft copol ynmer according o PPR&ETFIP St
aspect of tABPFATEAPPIN @BndReMet BC gEeI s d el g RPaNoE 9285 sEd oratike
flame r3i ardadcy andylnpatimeesist 8REem¥HeWReH Bt resind .t he

pol yor ganosi | oxane particles (Al) preferably has a toluene-insoluble matter
content (as determned by inmersing 0.5 g of the particles in 80 m of
toluene at 23 C for 24 hours) of not nore than 95 0, nore preferably not
nore than 50 0, nost 5 preferably not nore than 200. In the first aspect of
the invention, the polyorganosil oxane particles (Al) include, within the
meani ng thereof, not only particles made of a pol yorganosil oxane(s) al one
but al so nodi fi ed pol yorganosil oxane particles 10 containing not nore than
5~ of another or other (co)polynmers. Thus, the pol yorganosil oxane particles
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20 such that the organosil oxane and/or bifunctional silane conmpound (the
rati o between t heorganosil oxane and bifunctional silane conpound generally
being 100/0 to 0/100 by weight, preferably 100/0 to 70/ 30 by weight)
amounts to 50 to 99.9k preferably 60 to 99.50, the vinylic polymerizable 25
group-cont ai ning silane conpound to O to 400, preferably 0.5 to 30%, and
the at least trifunctional silane conpound to O to 50~, preferably O to
39~. The vinylic polynerizable group-containing silane conpound and at

| east trifunctional silane conpound do not sinultaneouslx anount to 0 O,

and at |east 30 offPHIeIhdRfal prutlekemt iomseP 9 &hd cpibeptthaks

than 0.1~ #hemet hetpropet t + 081 0f cédso aboven sedih 0pedo9t 20681 bpxane and/ or
bifunctionaigélaneconPoundist osmal | . the resin conpositions obtained by

i ncor por at i g ThROF 25t i 35N COPR AR L EhEFRIRSt efd to become brittl e.
When t he pripbytrganosil@xaseexcessinengt heaAtodopo dimeéhepyvepytéd by

pol ynericgzab oup-= inLng. sil ape_c and/or at | east
trifuncf%ongfagflgﬁ%gg_n%%g%%gbé%oﬁgsaeggggg?@%?gm%ﬁa??E%nd the effects of
usi ng t heseP@EVArgangel haxany protickes Rt tivergrr ehashén 2t he Snpsbpertion
of the above'”EntTIQé‘%‘iaYdenY*_le‘tﬁrBQHEnF%éfﬁbécﬁn;%%”&%ﬂc?és@ﬂ%séd M%tn
conpound and/or at least trifunctional_sil|ane conpound 1s too small, Fhe
flame retard3RES-cabREndeRipese KekateRubhsaetspRceBPY-hRB29nhdapaness

%cessi ?/e, KbRa f B LOMDSH tz‘mzm%mjm%dldm?' %@E@OK@%EQE&B%&%%H ng
cop nme e end. to becone britt]e. e aboye-nenti gne
polyorgéﬁos??éga ghgagt?g}e%n A3 EP%Wp?%%é?SBF§°5YOﬁﬁ¥g§? ?grl@R%ﬁBIe, by
emul si on porgskstante dibfartchenpekysrfgahosiyl b aflearie raitag daoyanethss, such
as the orgapgsi Hexan ' CLy S Qoungd or/ 15 vinylic
ponnerizabFe group7%gﬁ$gﬁﬁﬁkgh§?ﬁgﬁﬁkg%ﬁ%oun%ﬁ opcpéﬁ%ﬁFvgﬂf?ﬁ¥§k%n8?

| east trifuRelfrdral 18iPape- conpound as added according to need. The
above-nmenti oned emnul si on polynerization nmay be carried out by enul sifying
and di spersing the above 20 pol yorganosil oxane-form ng conponents in water
in thesl%r esence of an emul si fﬁué%@l?s[ RansiBofI Vet al shearing and naki ng

the system aci di cIt Wi€nanidbidds SASEne PHESERN CHEPheISn NES SPeL1@E 4 han
sever al nicggﬂgters are mechani cal sh t he

r epar ed . means _of ear
ro o aver BOTTREhEn gt 1 B SR & B DA e e B B SOERLE e s
(Al) obt ai nedla@enr fpekaret praspboreanfbeeddrdmeokbedrdahhiand brceahgat of

0.02 to 0.645 I l.si f. . r _t.he
coefficient l%fZﬁv%}/% g??élﬁaigﬁkl}g?%@aﬁaﬁ%?gF%g}{gtar%ﬁ%?%ﬁ&?fﬁ%sczt%na%r d
devi at i%h/ vBe ke fef hyppar ¢ FeFdant sinstisy FoBpositapnesyte Phen ivo6lena be
obtai ned. FeetRFe8HEYNEnAOLYPEEENOSLE QXaABPAELLG! €ReNgbakRr g8hol PRA0.- 1 um
wWith a narrow particle dianeter distribution, the polynerization is
preferably @3?E?88e ufPPRea nultistage manner. For exanple, a 1 to 200

portior of an enuTBéqmre@?mbsEmv@ﬁt@EsGM%aéiDﬂ%@ﬁfpb@t§nﬁ@§t§%@ti@mshhah
several mic S obt ai.n enmul sification, .under ani ca
sheari O?8gﬁ%§égg eF%%n?PéﬁgdgﬁgpﬁggggﬁgsiPSXSnE?FB;ﬁfn5°38§p5ﬂ§ﬁt§,

ng,
wat er é%ﬁ t Beeshfil si PPéryorganobj éckedernonteanteyt grefitl sbpalgokynmési zati on
under aci di gxeandbht ofis £1liR F@RRLALAG,POAL! Ofb e 0l dd1G BHUS i AB b A ded
and subj ected _to _polynerization in the presence o f%e pol yor ga 6si ['oXane
particles oBt&FRER anfhibRtseflemgs redagsantt resipaeanussd tiprcereedlenpy
adjusting the eruhsiféesrdmetand NbdEnNnassisthddatard be bhusiakbabped
polyorganOSLonaneEaétlclgﬁna¥ Eave a volunme averageparticle 1Q diameier of
0.02 to 0. 1'UfPWPPHh251B8efFEcPRAYCBERDGFT PFBﬁeFHOBEP%P&PG gFafet er
di stribilti opopblifleroiBfOd. theosdiagrio wedint e [Baafeer bedspeacedhaehgs) he
nmul ti st agep i o] Ul $ L st | ri ion is carried out in
t he sane naghégggg%%éka?syﬁgﬁl?§o§%§l§%§r8§8¥a|ﬁéé%%;egfdinary enul sion 15
pol yreri zati on of TAU§i nih appendarJe (eitly. asfyreheaspety| thergo bt etheet hyl
met hacryl at gresWhkChni,8hak8) vYeedrQn the occasion of graft polynerization
mentioned |ater herein, in lieu of the polyorganosiloxane particles serving
as seeds, wher eby?iPO}¥0poaReHlkoxaneoperbrinbydadrasti agrehemerul sifier 20
amount ,33 N a nMaNNgRisNak sbedihdsl PBYEs DRROS] & oxgne s(rodiofpL s (parts
pol yor ganosi | oxane) particles obtai ned may have a vol une average particle
dianeter of 0. 008 to 0.1 ~mwith a coefficient of variation in particle
di aneter distribution of 10 to 500. The above-nentioned enul sion droplets
not smaller than several 25 mcroneters can be prepared by using a
hi gh- speed stirrer, for exanple a Honom xer. In the above-nenti oned
enul si on pol ynerization, an emulsifier which will not lose its emulsifying
ability under acidic conditions is used. As specific exanple, there may be
30 nentioned al kyl benzenesul foni ¢ aci ds, sodi um al kyl benzenesul f onat es,
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20 still nore preferably not nore than 10.05 (cal/cnB)ii2, Wen the
solubility paraneter is outside the above range, the flane retardancy tends
to decrease. The solubility paraneter.values are cal cul ated using the small
group paraneters according to the group contribution 25 nethod described in
"Pol ymer Handbook", 4th edition, published by John Wley & Sons, Inc.,

1999, Section VII, pages 682-685. For ex&mmple, the value for poly (nethyl
nmet hacryl ate) (regarding the repeating unit nolecul ar weight as 100 g/ nol e,
and the den it as. 1 . /c 9.25 [ .(cal/c lie] ,.for poly (butyl
50" acryl at oY VESEREF E R T Bt itgs R 510l e EBPAY) vih GrYiBE! B eml o
andht he Flensa'HI(/caﬁtplclsl&@ %/oc:)rr&b 803 9% Iéy(ﬁ@ialﬁl@ﬂﬁl)héi@inafﬁ@r trttié4)2/s(abrlttt y:
met hacryl at e r.e i ng e repeati unit nol ecu as nol e,
ond ¢ he’ dendindl GEBRT gk S ol B AR AL L RO, tPolT paryopEnE S

(regarding tchemoepqamlyrgeﬂb'zabﬂe wmlaemnﬂaared/\boghs sl 00do Sérddo £ heenaderesd t y

1. 05 g/ t
05 L.05 8/ T8hoL I8 DI ERLLGRE) A, 0O MRS AL e
.18 g/cnB) 1t nq@xoqqenq&wﬁgxaneﬂparuxekp%sere density val ues for the

respective pol ym?rf%lV!%%ci h@seue%err ngqilh@r'flzla@@@nso§ §nféarct>@p&9t@s QIf
I ndustrial Chemstry ubl i sh e vol une f or

the sol ubili# Vlﬁé(rlétﬁé“t‘%‘te”oécbf téta?cﬁwa@&or%tr Bt)h%n%lrcaeb%tgﬂﬁé? maattﬁ
conponent ma&:ennﬁqypﬁ when the copol yner wei ght fractron is less than 50
and, mhgg that weight fraction is not |ess than 5 emas supposed t hat
10 the additivity @O&é’sercga&?stjhlé”tﬁetegﬁorttradﬂjt%sgrcaa% Ho1&f &etf Thus,

t he sol ubi | iagcpedimettsr Geaianl be cal culated fromthe solublllty
paranmeters bn of r, f

constituting the copo ynerr%?ﬁﬁ} t%qgﬁéﬁ% OgH %Jp%ractron (ﬁ {ﬁﬁua

pol yner accoYelwee ayatides BREGHCAS QBaIe%]tl%thQﬁt (-PP8 hem nemms (EXaim AW/ ~Wh

(1~ n=1 n=1 20 Thuse o1 el S i Tdiersol atidd {1 Rar@reterc@lo Bneopol yner
conposeg of 75~ of styrene and 25~ of acrylonitrile can be found to be 9.
I

5 crByCaL NGy EUSF LR e €6l 4bi | ity parameter 9. 03 [ (cal / cnB)
1~ 2] of pol yst yr engherslirt hehe ot irbil lmqmcaﬁemar@rrajﬂreﬁk Holeat /cned)ddR] of

I I l d h bi, | 1
D U vy bty e S BRAP R T b5 EarT TR bR bbl biet s 2bii S HcRde or

nore stages Whléemvarying the vinyl nDnoner specres in each stage, it was

30 supposed that t 3&%1 e o-the
val ues obt ai ned bygﬁﬁ %éf%%MS%égé%ns Pg%méfg#éﬁégggg tained in
the respécti ¥ecerages by tilhké %O‘Féamtightt@f??the vinyl polymer finally
obt ai ned, nanely tage Meighind raety nddUSoxdhe pradiie RS qfaityherRok wner

polynerized n. 35 stagﬁf Can e calculated fromthe solubility paraneter
bi of 19t @ 56|§ﬂ£? ﬁfhe fn each stage and the weight fraction W of

t hat pol yner accorﬂhmgpmbyef@ﬁﬁmﬁixmwamp{mpmmaDM1ﬁQ)gr&fg codoryfebd ~ S =
~r ~1 W1 ~~E¥%}d£§% to O}heea %Qr eégngle when pol yneri zati on was
5

carried out 1n i Aot age'1 arts of a copol ynmer conposed
10 of 7% of styreMQGEQUn25@80Yl@£lmem@m¢rIéCMesombra$h%daenhea$h sreage 2,
50 parts of ﬁoﬁ@h¥99£e9éc€@&hﬂ%oﬁ“ﬁﬂﬁﬂgﬂadﬂ‘%dﬁ§i§¥¥ﬁﬂ %%darbﬂﬁtiglgﬁhbity
paranmeter of the polynmer obtained by suchtwo-sta ynmerization can

cal cul at ed a@OQOGGrF(c&FPEhB?XaE}dSymG§PW§rFhe §SgGhPFFV}aﬁﬁr8ﬁ§Fér value
9.95 15 [ (cabhemBrslard dFbd 79&% -rﬁcﬁﬂferl%m%aemﬂ;qnmbhbtnereorrgtumr
and the solugrlrty parameter val ue 9. [(cal/cnB)li2] for poly(nethyl

met hacryl ate)y’and using the equation (2). The above-nenti oned vinyl nononer
(O inclies the sanBlemesrasangdanhtoned herei nabove as the other

copol yneri zabl e 20 r ef I B ese
may be used srnglng? ”85mépl§%s g 8§h¥89ﬁago%9fagé |ﬁgggg é éraEE
polyorganosrF@?QﬁéméenﬁﬁpﬁrdgngréﬁtCéepmlynéﬁlae@oﬁdhng to the frrst aspect

of the invention canrbgnebiatnedahy PQEYHEEbﬁ?891910n5 to 10 parts
(preferably not less than 1 part, nor e erab not | ess than 2 parts,

but preferably notWhbFR Fﬂ%ﬁrssﬁérPSl Reré pPéFEFabP?rnéponﬁﬁéchaﬁ 2
parts) a5t hehehyblaBnogetelB), | 6f thef pRs ences iard) drHUipay &t Casisol id
content) (preferably not less than 60 parts, but preferably not nore than
80 parts, nore preferably not nore than 75 parts) of the 30 above-nenti oned
pol yor ganosi | oxane particles (Al) and further polynerizing 5 to 50 parts
(preferably not |less than 15 parts, nore preferably not |ess than 21 parts,
but preferably not nore than 39 parts, nore preferably not nore than 38
parts) of the vinyl nonomer (C) so that the total anobunt may beconme 100
parts . 35 Wen the amount of the pol yorganosil oxane particles (Al) is too
20 snall or too Iarge the flane retardant effect tends to decrease |n

o - o o Y b1 o o o . o



10 pol ycarbonates), pol ycarbonate/ pol yester blend resins such as

pol ycar bonat e/ pol yet hyl ene terepht hal ate bl end resins and

pol ycar bonat e/ pol ybut yl ene t erepht hal ate bl end resins,

pol ycarbonat e/ acrylonitril e-styrene copol yner bl end resins,

pol ycar bonat e/ but adi ene-styrene copol yner (H PS resin) blend 15 resins,

pol ycar bonat e/ acryl onitril e-but adi ene rulser-styrene copol yner (ABS resin)
bl end resins, polycarbonate/acrylonitrile-butadi ene rubber-a-nethyl styrene
copol yner bl6§nd resins, paolycarbagnate/styrene-butadi ene 20

rubber - acr yI%fi% ANLIRPERA e dhf de IR iaTE DIrETd T eGlifdm ghlg and

pol ycar bonat e/ acr yhenfl amé ereteanddrct rabbarcSihys el &0 RAFRYL gAAS dlesinm)

bl end resin M xtures of two or nore blend resins nmay al so be used. The

| evel of addi'tion of the above-nentioned 25 pol yor ganosi | oxane-cont ai ni ng
graft copol yner tohsuelinathaermpigstdst iesesinsiprepelgbbybbndteaaliparts
per 100 partg cgm; therrmoplastic resin since the flane retardancy, inpact
resi stance andl conom ‘cal efficacy can obtained are good. Mre preferably,
the addition |evelll acaerdarge witdnaGe® yhrspecstildreot mbhe predrerianl y
not |less thatneilafad ttodt 1S nore preferably not nore than 15 parts, still
nore preferably not nmore than 5 parts. The powder-form flame retardant

conpri sing the poIWWﬁ&ﬁqn&?&H@’@éﬁ"ﬁ%tﬁg‘W@r@(ﬁﬁol%ﬂﬁ% Y&Far ated from
35 the latex can bmladmge@twmrabmeaoybeuw@kaﬂh@ 0 €8i1TSp YL vr@l gh24

usi ng a,Henschel m x rrbbo bl ender, for t.anc, f.ol | owed by | ting
and kneég‘eng Pu5| ng- réy%rdrl‘ NOTEH 1 (e rc B fRfe rt (Pf ﬁ%”t améé”e rPaéTE
occasi on, oreo iy furor el @fa ladudittamess (m-]@ercerraiausmg Scwanet ymad i oxi dant s,
dri ppi ng- pr qyenhdig: Agent %néﬂéldﬂseéed)@&%f@md X4 1 504 o5y Jéf@ of

retardants, | mpact resistance inprover astl ci zers,
ul travi ol et B3I rEEPYiFIEHtZAb I moﬂﬂe&erb 20i,| Lar Shepproaerce ubf i T&int s

and so f ort heo BBy e 4 B?Qﬁ@ﬁ}% Qgs'§blt1kt?cﬁﬁ%bﬂtg%@g%élﬁf!@gaﬂ@sfﬁoﬁﬁ%” fic

exanpl ei {he anti o i dant t here rra%) be nentioned, anong ot hers

phenol i 5ant B ddhes eﬁeﬁ I QRiainad s dv. sepd. potyme sl hyHi ORI ) |

i Socyﬁr]u[ gt (ea:{ & d@edo\wnﬁb -EABEABngQopﬁﬁ.Qd@ConEIInA:SAb&LF&EMl; swelling
tetrakis erf-hutvyl - r OX nyl ) pr opi onyl oxy

met hyl ] net hane%hé éor"f?ft%\%&(‘ %r %%Zﬁ }Y%r; Ci ba Specialty Chenicals),
butyl i dene-1, 1- basl‘(CQleardWby4fhy’dhex>pcﬂ=mzt}inngll5phenw Yo a(rer.sg by ADEKFh ISTAB

AC- 40, prOdU&f O 1 ASAHL PERKA) (@nd +y

1,1, 3-tris(2-net hg % (})/droxy E; ter ebutflnl Oﬁe 5 anea Ee beln%os?u nox

930, prdductP¥t sh@lf%%ﬁ‘ Hihe Chenicals), phosphor us- cont ai ni ng

antioxi dants such s sy Grdicd erdxdndYdorfi- Bt v (%_{leeemﬂ Jcdsit@agdyt hri tol
AH|

phosphate (e, $ KA% PEP- 36, product of AS DENKA) ,
tris(2,4-di -TETTEHRY 3 hosphate (e. g. ADEKA STAB 2112, 25 product

of ASAH DENKA) am&;@mﬂwlﬁmblﬁi%ﬂlhdfréud}utaﬂdﬁw%)oiDCtyI

phosphate (e, f ASAH DE
sul fur-cont mﬁ?n@%ﬁo s suc I(Cﬁ‘fgu??/lrl-‘:% 2 %t%? p?%lplll%%%te
( Yoshi n@» &mpmmtl@fdmsm&t@mOBﬂnﬂ nes Ch@ﬁt@&l@()'é apgl we hylnt stays

3,3 -thio- d'cﬂ’é@@h@ﬂ@é@ a(fmhbﬂeinwg)tef)r qdugh, QfoYRshid op wgigﬁt times

Chem cal s). A}b these osi) or us-cont ai ni n% ant1 oxi dants ar
particul arly® JrF%‘él ssereﬁ’cl%o WBG™ prodite’ PRIy et Fhandr Y Seafdentye s
exanpl es of fdslelc_ﬁlwe@mylgsrpiﬁyﬁm@lmrg 28 ent sfowhi cho@r ead® preferred in view

of their high drippin yentin ect 25 there ntioned

f1 uori nat edgpol onRH} lge ‘s% ssgﬁgrP% YIRH yTRSHGT FUGRoRt 1:een‘"em% swelfing
pol ydi f I3%or oet h@h@rmrgqammko#anmrtdmmwmgatmbft etveadfllingr bgt hyleme and
tetrafl d I

et ot vorockiuL gk el s o YL EnEEOBBIVITR 8 AP ROLILY L depe
auxiliaries, afher’@trrsr;rlm ﬁ’edttmé@t&;mpﬁgt@cher@ammbefore stirring
met hacryl at e1 buf Yo 80Tyl & LORG) WABAS cAPHe | & KBl MAGE Y& 91 Q) B%MHE

10 As speciflc exanpl es of the inpact_ resistante | nprovers, ere may
ment i oned, an®BngtBERErS, VHEitERE Qibide F%ﬂesﬁﬁﬁaéplﬁ@§Fst5ﬁc§h?nﬁ?%@ers
(MBS r esaims)polpméyum)y,l &o Loweleb yt yPer + MPQGt PSPt AREE hBREFOYEL§imand
butyl acrylate rubber/silicone rubber and |i ke conposite rubber type inpact
15 resistance inprovers. One or nore of other flame retardants may al so be
used in conbination. As specific exanples of the flanme retardants to be
used in conbination, which are preferred fromthe fact that they are

hal ogen-free and phosphorus-free, there may be 20 nenti oned, anong ot hers,
silicone compounds such as aromati c group-contai ni ng pol yorganosi | oxanes,
triazi ne conpounds such as cyanuric acid and nel am ne cyanurate, and boron
conpounds such as boron oxrde and zrnc borate The conblned use mnth a

. o o o 1 . o o -



30 In accordance with the second aspect of the invention, the

pol yor ganosi | oxane (A2) includes, within the nmeani ng thereof, not only

si npl e pol yor ganosi | oxanes but al so nodi fied pol yorganosi | oxanes cont ai ni ng
not nore than 5~ of another or other (co)polyners. Thus, the

pol yor ganosi | oxane (A2) may 35 contain up to 5% of poly(butyl acryl ate)
and/ or a butyl 29 acryl ate-styrene copolyner, for instance. As specific
exanpl es of the pol yorganosil oxane (A2), there nay be nentioned
polydinethylilloxane particles, polynethyl phenylsiloxane particles, 5
dimethylsilo dhe di phenyl si | oxane copol ynmer particles, and the |ike . These

may be used singlytios pOOy®OFqams £l DExd et SRa Del NG e & it CO 6’%&;1‘@%9” The
above pol yor an03|loxag §921 cgn be prepared, for exanple, pol ymeri zi ng
(1) an or gandsrPo%ahd, t¢ 25 & 07pi functi onal silane conpound, (3) an

or ganosi | oxane andwlaebeinnthe onatd spo hyree conpousmach (4) degr e& ganosi | oxane
and a vinyli k u o] i nd,
blfunctlg%alﬁy8?$%§§£%§%gk Eﬂ gdP%8V€%€¥Q&EQOﬁ LQES Sg”BSHer Sg?%ﬁ?ﬁlnlng
si | ane conpoGﬁEPOB?nké)land6Yg&ﬁe§|P@kﬁmer 35150bt©uh69%0halwsnghhe as

conpound anddat¥tayhe8 POMRHGARY @aaéwpn?%t ahBLAY St zléﬁ FgHP,QEEﬁtes
optionally Lgéther tggether with an at least trifunctiona ne conpound

As these co REEEBELYTRE Bxamr estadsyi B@@%@F%lmpélmﬁérrl ng
to the f|rstfa$pewédobytbelrﬂyﬁ@ta@nzgaycbeogemthgﬁgd a8 The proportions

t her eof g e al so the sane nentlongd her ei nabove ref rring to the first
aspect of the i nvefR§oRiD 56FJPY WBEFI%%&% SUAD) 2j e Hred &fabl§LpiBduced
b% subj ecti ngn tbee@ngammmuxmxgmmnthzmitheiqﬁﬂdﬂbﬂﬂﬁ%ﬁﬂﬂﬂﬁgOEythelume as
above-nentio o r 0 e-f qroi_n tion
conpri o1 ng, e LR RO e bR B L e e RS R b S tnc,
vinylic pol yﬂﬁF?fﬁ@@#%ﬁﬂ@oﬁhalhﬂw Plalrén@ledﬁrwmﬁtlearhﬂf(ﬂret meikirkag

opti onal | y t§2963 hey 1\&1 thnébe el @RRL g ‘tB%nSHJQHé‘él%JcQH@ Cl%%uﬁﬂouﬁge

nmet hod uct is the sanme as nenti oned above referrin
first a fwet fn RS bhat Afethp e sRed Pedederi iye tffﬁn'iﬁ\%cf PPBYMPE

used for enhaaceng Eb@lbhedEbyesatdamhgaad QBD&QtbeS&ShaﬁQettmﬁiﬁVlmg,
effects. It conpri ef er abl Y 100, t

pol yf unct i onal g%%r gyifg%%%§hfﬂfﬂﬁe o B?lﬂﬁ?% %BaEBI9ﬂB?f¥%%fe

unsat ur at ed bondsdand ﬁotanﬁoef Prefimsabl yoOltp 30 200, of another

copol yneri zabl e b i I tlona
ronomer (b-1) s toa ekt e vEh dafoRLENRE PBpRki LEE RO L4 EE 88

nonomer {b- 29“°P§mé%c§§%¢9€edtf?@m@r@f€t arspat yaesys ifstiald w fobramasd ct emds{lto
beconme 5 | espofbheeki veihpli @éﬁ!ﬁ@gméhgmb%a(:t(mé%ﬁ') akapegreAasexanpl es of

t he pol yfunctional nono b- and of the copol ynerizabl e nononer (b-2 )
, there may B&" ﬁ@ﬁﬂsoﬁ%gecf?ﬂ%b%’%% ThHidP HLTHeht T} e & Herle MIRRB\PE Sr éF &R ing

to the firstlasgpect of the invention. The above-nentioned vinyl nononer (C)
is a conponent to 10.b gSPQtLPV opt ai ni ng the

polyorgan03|loxane con alnln ar copolyner. It is also a conponent to be
used forZXecuring wbhphtqctmnnlt%est)tahaﬂmﬂychtegagtc&htl@wtﬂ-wm’rtaamdlrag graft
thef”0p|aSt'EobSiyﬂeEOaEBSEBPM dtépﬁiﬁﬁmtge @igkh gapol ymer in the

t hermopl astic resin unif rovenments 1n flame 15 retardancy
and i npact reS|staﬁc%e%ynl?Rﬂﬁ?ﬁﬁ%&@ﬁmf%¢ﬂ#kﬁ%#tlnxﬂmﬂafﬁeﬁeﬁﬁsﬁﬁéce and

t her nopl asti €1aRsi RetAsdspe¢i fic nononers, there may be nentioned the sane
ones as nentioned ove as _the other cogolg rizabl e nnnongrs %b-Z%ﬂ
included in the viKGFCHoRoMRT+5¢S 82) thesporiieshbFybrHaRoePFokafiel L8t ai ni ng
graft cdbblymetaadaotdaogorolm@exsenendtaepast1@&0fperaﬂyenﬂﬁﬁnaﬂannben
obt ai ned by i t t.s ref rabI | e 88 than .1

tor 6 pref of aBfyiAs OF B (i 305850 v UL R APY pfof L WhikEE
parts, nore ﬁh@fehaemypﬁeﬁtWEreeﬁhan @lpamtéﬂ of the vinyl 25 nonomer (B)
|n the presence of 1@ tos93 eaﬁﬁésie§oﬁ0hbéoegtﬁgntt epheheigbly not less
than 60 parts, but Ere erab nor e nore preéferably not
more than 75 partsY 8?6%%%69@%&#%@& Jpefsyeﬂ@aﬂdsqm;@fmr(a@% rgRdn
further P®l ynenbkiingsh.to 70 parts (preferably not |ess than 15 parts, 30
nore preferably not | ess than 21 parts, but preferably not nore than 39
parts, nore preferably not nore than 38 parts) of the vinyl nononer (C) so
that the total anmount may becone 100 parts . Wen the anmount of the

pol yor ganosi | oxane (A2) is too small or too |arge, the flane retardant
effect tends to decrease in 35 either case. Wen the anount of the vinyl
nmononer (B) is too 31 small, the flame retardant and inpact resistance
inproving effects tend to decrease and, when it is excessive, the inpact
re5|stance |nprOV|ng effect tends to decrease When t he anDunt of the V|nyI

o o o . e . N o -~ . Y e



30 was wei ghed precisely. A 100 g portion of water was added to the dry
seed polyner, stirred, with a stirrer, at 23 C for 1 hour, and then
filtered through filter paper. The filtrate was dried in a drier at 120 C
to recover water-soluble matters, andthen thewater-soluble matters were
wei ghed precisely. The 35 extraction rate of the water-soluble matters in
dry seed pol yner 34 was calculated. [Swelling capacity] The particle

di aneter of the seed polyner in a |atex formwas neasured by M CROTRAC UPA.
A emulsified liquid obtained 5 by m xi ng organosi | oxane

(octamet hyl cycl otetrasil oxane), in an anount of 50 tines (by weight) that
of the seed pol yrrer i n BEGRYLEDaDEsSCangURE DrOTHBY IWeEgTTDNaqueous sol ution
of Emal 2F (Bof uc]t of _Kao S ncoré)orat ed into 5 0 (by weight) |atex of
t he seed pol r stirring at 23 C, 10 particle
di aneters were neddw mmmm@ﬁmmcoﬂ@m@ af r esfite | dapgl ymye ol ume
was cal cul at 99.!153@ T i ne)
{(Partlcllse g%%%%ﬁﬂﬁ%%&?& ng m%gt%rfe quﬁ%ﬁl%l%fn/f%\%h gg‘?glyrgan%ter
before swel |1P3ﬁqo%§wfeelw (% e ) B0 -Hans FpF sa wpbbtm@ﬁom% (Blvention

(Reference Ena@pémaltté’foyyﬁlp@f@h@@lww@m@m KaRGhPREE 1 B4 £S5 ordy AN
enul si on was 8 )gared fgqstl rring an aqueous sol ution 20 corrposed of the

fol | owi ng co ht &S 050 ooty r?)?n?oﬁ’o%ytfﬁ”h%’f’e%nﬁjsllﬁ%n%m%nﬁn Yer .
Conponent Arrolmelteirpaftéz) Fluse yveterredlt Sogs uwp@pﬁmy&bmeneﬁmm@ﬁte

SDBS cl ot traS| | oxane (D4) 95

ﬁ/brca)pt oprop;tl—-;rl> )ﬁre hoﬁrﬂ#ﬁy ‘I"%r?er ?%ﬁﬁoéy%g%l-?ﬁa@r(%&nfslaz}%a&&&}ﬁ?fecélsv»ith
a stirrer, rerﬂdiu@( congensef, amttht@:gemp@lmerlnelﬂelefmn@xdeli:ngbﬁzmoner and
thermonet el Y@SrCIALEEL M1D, LAeaPONE £ouls! 00,80 }gﬁlt PPLE1 e HoMlhd:

stirring the system a I 0o aqueous soO i on of behZenesurfonic acid
(DBSA) (1 pan“? %tts”tsolw fétﬁtpe@ts)em@@s0§dé|@dt0a9ﬁjttawé:a dasepaldfdecopsentl sed

to 80 C Overoﬁbﬁdﬂy&@gﬂﬂlé‘é‘i?@xa@é‘%&f‘@iéf@gt (RD) Was, 8l bpuEds{ or prOcERd at
80 C for 6 hour s Then nghxture was cooled to 25 C and, after 20 35
t

hours oft> taﬂﬂh‘?ﬁertﬁﬁtbﬂlo‘? &Sy BALEs Of taurvhgéflt BoBOmBry(Eh, Whthg
sodi um hydr okhéeestml d&r kAhpf e Bheaxp@l YORT hRélh Ofng Lad exocopaat8i ng

pol yor ganosi | oxan rti ) 1), was thus, obtain e degree of
conversion, and tftgreﬁ)%(ﬁOl O%ﬁ?é‘r Sae BaAS BRELAF éi ggl Mﬁ%ﬁ%@ﬁ& Bﬁ&?l Bbl e
mat t er cont evie lahe tave regeop yot gahe siilamedree pﬁntqtcltestsait@n Oedes get,ennreed.

EB%L?SSLLZ.?%%%E%% fof abefe tohakth 0L TR, L A8 B e Pt MY L OMET
stirrer 2 ef ﬁﬁétt*é%ﬁél’éﬁé@rth% PF ﬁmfetnlcifﬁﬁéppﬂérOW‘h@tmor@n b

t her monet er wﬁeehﬁéﬂeﬂ yvctbstlbﬁetekém\ynﬂoeomgasﬁt’éhaﬁowenﬁm z{t@?ent
stem

(parts) Pure_wate The whi | e substituti
at nospher e V\PFﬁ%ﬁF?]ngerhOt tsiﬁergteé:n%elf“&t ﬁra TS I?%?%é’(fetftlj? YaR@tan?B88kous
sol uti on conpbsedd 015 hinpar Ttotepdsetowd ed dinflf O-IX para sbakipopassiobes

persul fate ( T re d.2 f nt _Anount
(parts) Styréﬁgi%g?) ngﬁ%mte ggr?ﬁagaré{%ﬂt Igg%?“ %e \%3% add(?@)%ﬁlEl (fl
once, ar?cﬁtheheblmwtlaammmgcelemeﬁ 16011125 ol letmicom ey rslaineyi hgnéier 1
hour to givetrgngst=BMorgeRO!I yner |atex. The degree of conversion in

pol yneri zation was_990. The solid content of the |atex obtai ned was . 0
0, and the vol ume Tveragetphriert o fi vakiakionaslin. @ﬁeuﬂ?rﬁh?%etﬁih@“et%

coefficient afisvatbation wam F&panthersakventibagobubhe 3k negd 9are@atent

f the St-BMA, t el t d.o
190I I osm ng co%%ﬁgﬁ%m@ 8% %)eeé’ %?Drﬁ%ﬁ&?&e yrtt])?’égnét H%gtgggggé% TjSFlEam‘Xut es
to give #Hh epuhsikohlefl sdne:h[adtl yomganasibluaxapee f or ab by twodponeritdds,3hore

Conponent A Pk e el

Vet hacr y1 oF T SSErany I 1t S, Hoyugt RYTETT SneTacae ThakE hAL Rgedyged from
copol yner - cokh&i ¥8 :igh P@m@smgommmmm@tthwﬁraﬁtK@pce]mmecggrdtngn of
DBSA (2 partgoagnsotifdsconieaty yesradded,dit tdie Systefe bhgosukai-encef

t he pol yor ganosi | oxane-form ng conponents nentioned above was then added
all at once &RBE2&PPEF-6 hours of continued stirring, 10 the system was
cool ed t36 25C andrabhawedf I &ms trand rideh Z0ah@uhpacthes ead t Sice Whewpblinas
adjusted to 6.4 with sodium hydroxide to term nate the pol ynerization. A

| at ex cont ai ni ng pol yorganosi | oxane particles (S-2) was obtained. The
degree of conversion in polynerization, and the volunme average 15 particle
di anmeter and tol uene-insoluble matter content of the pol yorganosil oxane
particle latex were determ ned. The results are shown in Table 1. As is
estimabl e fromthe charge anobunts and degree of conversion, the

pol yor ganosi | oxane particles in the pol yorganosil oxane particle latex is
conposed 20 of 98 0 of the polyorgan05|loxane conponent and 2 0 of the

~ o o o o " o a -~ Y N - o Ar- 1



0 O ~ ~tn OOONai &i | Mol lu~-p ~N~M~00M~ |1 oN 1l | ~~ ~ooox VAN

INI oNI I~ o0,000~"'- I MI o~ NI | 0o~ ~a, ~ 00r C-,- wa aQ a.~. ~
-,Lc~ci~-QmU~ ~n QtiUvoo U~ vOC~ZN =~ mMON ~Z.c o .. U vx .- ~LLa "
N2 +4r o N~0O~~. O-~cvVv,,c; Cco ap.'"~-E» ¢ ~'fC ~ VO ~O0 O~ \4- ~O

V-V ma~ .8 aE a i> o0 ~oc oo~~,a ~~) mc~H d vvQ >> 35 z 39 (Exanples 6
to 11 and Conparative Exanples 5 to 11) Rendering pol ycarbonate resins

fl ame-retardant A pol ycarbonate resin (PC 1: Toughl on FN 2200A, product of

| DEM TSU PETROCHEM CAL; or PC-2: Toughl on FN 1900A pr oduct 5 of | DEM TSU
PETROCHEM CAID® &R Y 33510k Qyiss iR agialfe-aias Bl IgrRia £ ot ¥y s Gbt ai ned i n
any f)f Exarmicﬂs;ehdet-mr%dlfﬁﬁl’le @ tSerbkodr ehite (el a@tgam@ﬁéa%@mmm@raft
copol yner ned.in an npar at.i v es 11t o SG -4)
were bl endegﬁ’t b3ethde a@%BEﬁF%St%’ ghé“f&%gg&l%ﬁ %thg\ﬁn 5@% %fleh‘??rsﬁhe 10
abbrevi at i omﬂblﬁla’iﬁn@trandhaho%&, pinmise horafSe adrifainithgoaiet thahdang, (rAdEKA
STAB PEP36, ]Q§A ' d PTFE for polytetrafluoroethylene
(Polyfloﬁ FA- : '%%u |EQI%ENﬁféﬁllndustries) Pel | ets were produced by
mel ting and kneadllrlﬂg tehere Hf 1175 te arapentd ceft R0 G roreret itowi ,n-tder ew ext r uder (TEX
44 SS, prodysdr@ir g]ﬁﬂ?éhl%%e Wérrlﬁg.r:)les The) Peld BiSe O 1ac'hr]§1dt}‘i’@r1§

into 1/8 |nch test_speci nens i npact resistance eval uation and 1 16 |nch

speci mens f or§yefe rré%%r%h]n%yp%%ﬂaﬁﬁ AR Mg FAARIKYCBIFNES HIRKane h§)

ection nol diagprm@chitneased midof Cad i puiefo 2 i SRS ek pft Z80e 4. The test
speci mg@ obt ai ned wer e aI uat g&ﬂby %he eval at| on ngt hod desc i bed
her ei nabiove Jrrélsrhqtnso af“é’rgh M 'Paﬁolaél°§ 835030088er  [eP P 1SS 25 30

35 Table 3 CTKIK}(1hé1polydrdaﬂo$1loﬂame-p@&f]clésl (A1) mhay ¢omta¢mnmbt

S r 11 ete peter SESEESRypbeby pbrbiace fa Bl qefviateleiyitde P

| ooN'' oZL copolymer and/or the like therein.

As specific examples of the polyorganosiloxane particles

15 (Al), there may be mentioned polydimethylsiloxane particles,
polymethylphenylsiloxane particles, and
dimethylsiloxane-diphenylsiloxane copolymer particles.
These particle species may be used singly or two or more of them
may be used in combination.

20 The polyorganosiloxane particles (Al) can be obtained,
for example, by polymerizing (1) an organosiloxane, (2) a
bifunctional silane compound, (3) an organosiloxane and a
bifunctional silane compound, (4) an organosiloxane and a
vinylic polymerizable group-containing silane compound, (5) a

25 bifunctional silane compound and a vinylic polymerizable
group-containing silane compound or (6) an organosiloxane, a
bifunctional silane compound and a vinylic polymerizable
group—containing silane compound, and the like, and optionally
further with an at least trifunctional silane compound(s). The

30 “bifunctional silane compound” is a silane compound having a
total number of two of a hydroxyl group(s) and/or a hydrolyzable
group(s) each bound to a silicon atom. The “at least
trifunctional silane compound” means a silane compound having
a total number of at least three of a hydroxyl group(s) and/or

35 a hydrolyzable group(s) each bound to a silicon atom.
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that the graft copol ynmer according to the first aspect of the invention can
hi ghly inprove the fl ane ret ardancy-i npact resistance bal ance of the

pol ycar bonat e resins. & 12 and Conparative Exang)l es 12 and_13)
Rendering a pol ycglhﬁorara‘f3 Fp@ﬁngléﬂﬁiﬁ?élné’rﬂé‘lné’ﬁﬁtlﬁélaalteea fuggitional

f 1 ame-ret ar dantarRCcdmpaupdl ¥eé m/dméreww@tnmlﬁmmesme(ﬂ?ﬁn B IRh 10
EFG 70, pro ano i, oxane-based_graft

d 3} of Kanebo_Gohsen) and .t he pol
Copol yirer (S H20BP by REGe RS EXAKARE Giorn | heep 6P sotgdRosrrORARR. Bad
graft copol wmjar(oﬁﬁlax]an)e,obﬂmmdtaim Heonpartaitdnes Bxanple dthwers bl ended
t oget her 5aCGQ. nf&l’i‘ﬁ dnil laor)! dh S in Table 4. 15 Pellets were
Neadi

produced by ‘'melting “an ng eac dund at 270 C on a tw n-screw
ext ruder (T@CM@ylmmmefdfaﬂdﬁawr& e@4\orks) . The pellets obtained

wer e nol ded d&&néﬂt&ldﬁldpﬁé{t&%% %) j mpact resistance eval uation
and 1/12 inch specinens for. flane ret ardanc ‘eval uati on usi ng 20 FANUC s

FAS | 00 B i rijta538te vhol 1 g the Hel gg&neat (Bfloy| i nder tenperature of 260C.,
The test spe@ém@ﬁ@wm@@f@lmm@ tme evaldiat i on net hods

describ h bove.. .The results are shown e 30 35 42 5 10
(el 38, " adeRaehoh oL BTN 9‘f2|§>?§r$&| 4T eXamples
13Ther nmopl asctf cie ]&Dﬂﬂ%m&@%ﬁ&ﬂﬂ%@dﬁﬁl&hmoﬁwﬁé@wﬂtﬁaﬁdl oXi

dant PEP360. 3 in PT nmeTot al
conbusti on 5‘81%%’%&# é eF %gd ?\éﬁ\ggels][%é;ct 23C
(kJ/ nR) 7560&1@3@@}1%@@@1%%1@4 dmhersylscézeentltcbvays:th@eg/r aft copol yner

accordi ng toztde b RyeRtd é}@[lymﬂmﬁ/hé gpy@né he fl ame retardancy-inpact
20 resi stance bal ance of the car bon e/ poéget hyl ene terepht hal ate

resin. éécon%l"a%kﬁ%b‘t‘o’éffptqﬁ%ﬂ‘ﬁ%wit an% to 18) 25 Water (400
ga(rjts)lgnd alli\e;a‘f@cﬂléltf afasoﬁ@diédymwtdlxgémwﬂag@é,e ﬁ Sfflsodikum g
odecyl benzepes onat mxed up.in a 5-necke ask equi ppe
with a sti rr‘gﬁ i‘é‘?t?&r%é%%gﬁséwmfdﬁp??%ﬁ’éﬁsfm%?’ inlet for addi ng nononer
and t her nonedetadébeime tieyt @imetiadxyei ase y aasédthe bOkE. arkkbomaftther arri val
of the 30 |i e e d.
Then, “a mi xt (e DTS HbRigica e rBLbEg0aly Bl LUk PaaHEY, CLLEGhE
tert - doddcy| ARrRARRAR qmasladdeds thfetr@roﬁoompnysesg 7@ DQ W,sp(aﬁegebm

content) of paragenddwang hydr gReroxi deuwas,adgdedso and drhe RekYIRE Z2at hon
was allowed to ﬁrocee f or 1 hour, 35 Thereafter, _.a m xture of_90 ggrts of

butyl acryl at® BRd@B% paFt khe 735 bf 9eF? dBﬁec?FﬁE?E@Bténow’ag 208
continuouslyd@phén@lb@Mésho§b91$ubeequepheﬁyMGuéShoiypm$anaohyﬂébrzaheon
gave seed |l a d e wei ght average particle dianeter,
hydr ophi |'i ci ﬁ‘@%n%g% re%gg e§ %nﬁg ?5? synthesis were 5 determ ned.
The resdd s are shbwe alpoTabhentiomed- V\enkledctpalskmequz@ped with a stirrer,
reflux conde I t ter
was charged \?f?&paegég oy 9$e€£anéegoﬁl Qld §$d%§kgp6 in ar?lgrgrganga?

cont ent) speémrédlﬂhpcrhwr@razatrhe@row alht@r-ﬁ}ldﬁ ¢ gis and/or a ferminus

polyorganOSIbQXQQEmtatnbﬁgtaeneeﬁemyﬁe95b§eeabat9h¥r@&aeaaedwahSEhérIng a
m xture corrpo ed of Bgﬁﬁgarts of wat.er rts _(as soljd content Lngf

SDBS, 95 parf1 CgFBER ﬁ?l%%%&%%ﬂ%xﬁﬁguaﬁd 8N4 gislagre compo

di et hyl 3%t hytltsheladmtnﬁ)yhnnethaet yidiaer o OSMYuAal and/@A0themiker, dihd Such

m nutes usin e t e. _Then o] e

sol ution of 80%3 Evg]ﬁ e?@??gggcgagﬁé ?frgggt agsggo X l(kzrgn g(ralfg) (E\%gs added
and, with stglraufhgnghensglseemat Heindiperat th e wigwlai (sed pod v8@ rCfpnmad
nitrogen at r | At J A [fw&d 0 80
Cfor 6 houpg§§ﬂ$ﬁetf Iﬁgﬁﬁtﬁ%?ur% ﬁgg"%’(’) t@tn{d; r{dg{ég: \(\@55 owed l%tte%
stand for 20PREEAE. Tﬁ‘éttétawe@ret hiet phe vl C A s qa@@l%%tﬂ@r%agum
hydr oxi dest 0 cgbeR 1A HOtWEBh i ARl abtikatl 8Xt 69Nt Birad tRkY OF g3 iahexane
particles was thus obtained. 25 Then, a 5-necked flask equi pped with a
stirrer, reflux condenser, nitrogen |nIet inlet for addi ng nononmer and
therrmrreter was charged vvith 240 parts of pure water arid 70 parts (as
solid content) of the above pol yorganosil oxane particles. Wth stirring the
system the tenperature was raised to 40C 30 in a nitrogen atnosphere.
After arrival at 40C, 0.2 parts of sodium fornal dehyde sul foxyl ate (SFS),
0.01 parts of ethylenedian netetraacetic acid disodiumsalt (EDTA) and

0. 0025 parts of |ron (II) sulfate wer e added and, then a mxture of 30

e o, ~r~ . o o 1 N . Y



30 (Exanmples 19 and 20) A 5-necked flask equi pped with a stirrer, reflux
condenser, nitrogen inlet, inlet for addi ng nononer and thernoneter was
charged with a seed pol yner specified in Table 35 6 in an amount (as solid
content) specified in Table 6. Then, 45 an enul si on of

pol yor ganosi | oxane-form ng conponents as separately prepared by stirring a
m xture conposed of 300 parts of water, L0 parts (as solid content) of
SDBS, 95 parts of octanethylcyclotetrasiloxane and 5 parts of 5

ner capt opr opyLnmet Id'netho silan at 7,000 rpmfor 5 m nutes
usi ng a Hono XE?Q¥B§1a88%8 ?P é?gB%%% b?hénraﬁlﬁéébHﬂﬁ&%ﬁélééFﬁPPon of
dodecylbenzemesbiéborcammlthmé.¢Epdbkﬁ5dﬂﬂ56iwmm§emk&>%@Saaddegsamﬂklﬂ@th

stirring the em, erature yas raise 80 Cinanitro

at nospher e. 2?%%% arﬁ%gg FO° s TRY WA 99 STISF 86 E gGE

hours and, t¥meH, b@H@Hﬂﬁﬁm@renaasscnnibd UGeaauCt&ndgabmmwpdlymesﬁaadlbﬁr 20
hours. T@reégt}fémeﬁgﬁoﬂ@dv@ast{tdhg§gﬁg t 050t v}Me hc§89§9ﬁﬂ¥ LA dg, L0y
ternminate the pol ynerization. Latex contal ning yor ganosi 1 oxane” 15
particl es waBYtHiS rgsigiadercachian, agrsafi@cn@dsr Bésklamﬁmhe wmh:aasuch

stirrer, refbuxe§0pdeﬂ§9rremhlﬁogsnabﬂie& si Bb8t £50r gaddE g monomer and
thernnneter was charged w 240 parts of pure water and 70 parts (as solid

content) of the a %es%%?§£+@ Pbsanet pahie i dpeve-Dentemedt YiRYhYCt he
system the pehpmealuablmagrmd@semht&uﬁumh|gnfamétddMﬁthurﬁmm&ﬁgﬁm Abter
arrival g%lgngdpag% gﬁ?lUﬁ]fornaldehyde sul foxylate (SFS), 0.01
parts of ethy enedi and ne f@ acid di sodi um sal t (EDTA) and 0. 0025
parts of iroW- mﬁtyaaniavéOﬁﬁpeoaddédmahdoxymenhyasmiahare 25 of 3 parts of
al 'yl methacgylatg content) of cumene
hydroperOX|dg mgg géﬁ%%@%l?ﬁg?Qogil9?£ﬁ§tﬁ§§¥§?%59més continued at 40 C for
1 hour. ThenY~§eﬁh%FGYéOMiOBMPEQPV%tQ#ehb@hyslhenhacryIate (MVA) and 0. 06

parts (as SObkﬂeEHB&EQR%VQBx9598?9lBYQEHBQ?H%tﬁ?l@@iaﬁgded dropw se over
etion stirring was continued for

1.5 30 rs. Afte
1 hour. ngF?CE¥E8V§gngF8P¥ fBEthAREMEER YL Aéd2 ¢he vol ume aver age
particle d|ameaerynsy$bﬂyprbpyIabhﬁe6hoIpelhaheXanaSlth@n diluted with pure
water to a s n 5.0..a.25 o agueous solutiqgn of cal cium
chi ori de 35 (1= REEGTbUTbhE o budReOneR A g A9 SRE" cRRbSLRRE nea”" a6
coagul at ed sPUV#9Y%Rbeh¥édémetb085@$thhéal¢aobed to 50 C, and dehydrat ed
and dried to QVYE Y H@h¥9£9§ﬂ@§hb? ane E sgfy9 i%g% X?H hég@ hn a powder

p YIp a
form Then, a pol ycarbonate resin ?Tou 0 8 Gt ™5 of | DEM TSU
PETROCHEM CABFO4RACPREAABHVE Eéﬂ?@?gﬁﬁ@?PP@%éﬂe based graft copol ymer in

powder fOrn]w@ﬁglﬁéeﬂ9$dlhéﬁﬁbﬂ9é1§§ﬁ@rdb@ﬁyi?r&ﬁ@tﬁ@&?Hh@Eh@” shown in

Tabl e 6. The drl reventin sed’ wa tetrafluoroethylene
(Pol yfl on FA- %55 g588§y8f gKFﬂﬁlg Fﬁdﬁ%PV egfogPeFPBFélﬁéPg Bréateed

by nelting andmpneadsngmeheaphupropyatnedetbdpgumdaaé 270 C on a tw n-screw

extruder (T r k T II ts _obtai ned

wer e nDldedEﬁﬁ?éa??gpPB@%T?E@?EhgﬁgﬁBt§§?$g%!ﬁ 3% %éggs g %

eval uat i%oh aHdOEPIGOPﬁéhnéEQCBﬁéﬁ@efG@mpbanéSrethm@@mcthW@Auatlon usi ng

FANUC s FAS 188tB) hBk9ebi08xyobebng-HBaRLIR: AE! séﬁaaecxbhge'ahdgem%g&ure

of 280 C. The test speci e tai ned were eval uated e eval ua

met hods descPFrBEE™ ﬁ@BEFHBBBGeSl#ﬁ@erégﬂPPEnéﬁ £Re Wﬁﬁﬁéptpe5|stance and

EES”E 20 retgrdapeyoﬁvahuahgoeflehethemﬂngdagérgrpréF@w@edanaﬂ|@h@ g
nparative 4) .Formul ation, nolding and eval uations were carrie

out in the sggégﬁﬁkﬁgi g%eWHOEQ nples 13 to 18 except that the 25

polyorgéﬁb5|Ioxanelbageﬁxgwhéredﬁnnhbnee nestnohedddedylic polyueat zaglehe

pol ycar bonat L 0, Tabl e

( Conpar at i ve “Exahpl egﬁ?%iﬂéhbs%%“%@3?%*15%%%&%53%?5%@ P DRl fadpe tvve,

dehydratlon/dﬁyﬁﬁﬁyﬁémﬂ ?@o@$mﬁh%nﬁtfkﬂaﬂﬂeﬂruﬁunqﬁﬂqmadgSaddn@vabmapuods

were carriedmedtibRelihBesai® manner as in Exanples 13 to 18 except that no

seed pol ynmer was added in poI ner|2|n the latex containin

pol yor ganosi | oxane B%r??cﬁ%ﬁ? T f3s a@ssé#én§h69ﬁPPHngab§eﬂiﬁd as a7

( Conpar &5 vecbnappkatlprFonaubatcong BOLEbREG1aAREY akwatiore Ware ¢aeri ed

out in the sanme manner as in Exanples 19 and 20 except that the 5

pol yor ganosi | oxane-based graft copol ynmer was not added in formul atingthe

pol ycarbonate resin conpositions. The results are shown in Table 6.

(Conparative Exanple 17) 10 Synthesis, coagul ation, heat treatnent,

dehydr ati on/ dryi ng/ powder f ormati on, fornulation, nolding and eval uations

were carried out in the sane manner as in Exanples 19 to 20 except that no

seed pol ymer was added in polymerizing the |atex containing

polyorgan05|loxane particles. The 15 results are shomn in Table 6. Table 5
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oeae~~ 49 | NDUSTRI AL APPLI CABI LI TY The i nvention can provide a flame

r et ar dant ca e of | the pl astlc reS| n conposi.tions excellent in
flame retar éﬂéﬁ? fﬁ@ Widhs ﬁurlfg’r%pl astic

resins. Fur tdiearsrmrce,ty haesr rmpdeassﬂtc crmsmpdﬂqmmmztaitdrtm edtoetdcetwi tth fikasme
retardancy-i ded. . I t S

| ncor por at ed') ﬁ‘{ee?lf#ogﬂ P B SRRt a8i < B BUER Qe 5FhE' EiRnd

pol yor ganosuar&(mvew ar:rpwgyrmlatzammr@m-qmt@hnmgobmanamwnmm}d,_
pol yner i gi NGy t&ﬂé}soarﬁasn@{y 2 el qﬂf scg‘li%wi'rrb{' &Sy (e CONPTising
100 to 50~ by wel ght of _a pol yflunction nmononer T b- containing two or
nore pol ymrﬁ%r@mkﬂﬁ% b#sdsPasd £ ct 6x500 ey  wEhgke BRYaR6t her

copol yner i zakdre el e {rebhoxd ¥k 1 1h &) OESNGEL @Lfl(fltgid Alﬁﬂd}?éltis (az EO' id
Further pol yHRr o G oo Tl B0 peb (8 by W VB34 ny 1 monormer (0).
wi th the sum-oflyAldoxypx{d)yland fddhdersigl &30, parts by wei ght .

10 heptadecafluorodecyltrimethoxysilane,
trifluoropropyltrimethoxysilane, octadecyltrimethoxysilane
and like tetrafunctional or trifunctional alkoxysilane
compounds. Among these, tetraethoxysilane and
methyltriethoxysilane are preferably used in view of the high

15 efficiency of crosslinking attainable therewith.

In the polymerization thereof, the above-mentioned
organosiloxane, bifunctional silane compound, vinylic
polymerizable group-containing silane compound, and at least
trifunctional silane compound are generally used in proportions

20 such that the organosiloxane and/or bifunctional silane
compound (the ratio between the organosiloxane and bifunctional
silane compound generally being 100/0 to 0/100 by weight,
preferably 100/0 to 70/30 by weight) amounts to 50 to 99.9%,
preferably 60 to 99.5%, the vinylic polymerizable

25 group-containing silane compound to 0 to 40%, preferably 0.5
to 30%, and the at least trifunctional silane compound to 0 to
50%, preferably 0 to 39%. The vinylic polymerizable
group-containing silane compound and at least trifunctional
silane compound do not simultaneously amount to 0%, and at least

30 one of them is preferably used in an amount of not less than
0.1%.

When the proportion of the above-mentioned
organosiloxane and/or bifunctional silane compound is too small,
the resin compositions obtained by incorporating the resulting

35 copolymer therein tend to become brittle. When the proportion



15 2. The pol yorganosi | oxane-containing graft copolynmer according to Caim
1, wherein the pol yorganosil oxane particles (Al) have a vol une average
particle dianeter of 0.008 to 0.6 um 20 3. The

pol yor ganosi | oxane-cont ai ni ng graft copol yner according to Claim1 or 2,
wherein the vinyl nononmer (C) gives a polyner thereof having a solubility
paraneter of 9.15 to 10.15 (cal/cnB) 1li 2.125 4. The

pol yor ganosi | oxane-cont ai ni ng graft copol yner according to any of Clains 1
to 3, wherein the pol yorganosil oxane particles (Al) are in a latex form 30
5. The pol yo‘rsgaﬁ?%%ﬁ{)fi%e-%taé‘?%q{g QY difte Cogul Virfe PACE i 7RP 1% any of
Cains 1 to dhovhrar@itn imhiny iy bhnaipiu{ChnegBRprdisesast 4:€a8in@oENONer

selected fromthe group consisting of aromatic vin nonoper s i nyl

cyani de monchetd e %r?é‘{%ué@%e&o@e ﬁéF%éW&&%&P@Xinan@{a }B%X%%Iecgs of

gr oup- cont aius imyy wheyle endney e habdl §.podiced. r éartdanrtmonts, chkhenntiteé ses
t he polyarg i - [ ni r cQopol V. C i Q iml. 5
ATl e R T R Ry P B MR B A T C by
vei ght, per Q0DRr=¢QEtdinig ght 2ok conprinbphdgircat dsnt of i flrctiemel
retardant acgoridg-dipdd ME @S | HEOT POrAi£dr ] dhnd Nee L i IRP)-BSI L S A £ST N

10 8. The flane retardant resin conposition according to Clai'm 7, wherein

the ther mopl 25t$Et RRGHGS B FAIIHB ATt énfesihen15tols pexcessive, the

pO: yor ganpsiieagﬁmecl@mo sﬂitﬂicf)lgs gﬂ?ﬁfihizﬁélfi)%y”ﬁﬁc?@@ﬂaiﬁn@?%?é nedd €1 Hyng L0
pol ymeri,zing_0 t parts wei ght a Vi . toponer conpri sing

to 50% l}é vve?%%?f-\g’f‘e]é GFWJ(}%:CW%%JO ﬁb%%%? r%f)l-%f%om aining two or nore

pol ymeri zabl e unsdthe athedrdroredst iaorkd daol g ano siel geneofp 2 ianicdhefAl)

copol yneri z - i he e f . parts by wei ght
(as solid cg%%gn%)g%?%%glé%?%%ﬁ%&si I%@%n‘%?%])gi ngg %Ig %%lc?rgr m obt ai nabl e
by seed pol ypekymeriontieh mf thse podsvedgpobypitexranehfdrophil ¢emponymes,

capabl e of sygtiiaRgAdoLbh8n6Qk 16ZRABYINIG M GANAM 1 9X 28R e Bt OYB Ak,
further polynerizing 5t0 70 parts by weight of a vinyl nmononmer (C), wth

| y ght or, [
the sumior (WERYLic (RylWReriZgPboi HECURTCHak2 Snbyd wei ke . CapPoyRed,
pol yor ganosi bpxamea TDRtwl i thegbaf 1 e8P yiMRINA0 @eLOIsdi G eofebauiiYas
wherein the s& d.pol yner. has_such % degree of hydrophilicity that the
extraction ratecof 2 aar 5P4%) tdI €%Shponents in dry seed pol ymer is 10 to
100% by wei ght, asThketavowereckraf t@redideinis vat gro 1 yme aihz aiibemtmayd 0

wei ght -ti nes t e ; N t t dry seed
pol ymer, %%%%??oe\g%%g %Itﬁ‘??gll ﬁg%?eé‘éacd?%‘? é){éﬁ%grggﬁdgbmﬁggei n the seed
pol yner Zhowsosviehgandeyt evane - EoEhinggomponed tor jantdidrokand e haeseheer at e

of SWE| i ng by a‘&PEM&Es@%iQ%QﬁP E’H:e%%@ sEpdhe &t %hQ%F:\ﬂ%%narS@%\ah@n%Xthe
particle dianeter 5 aférgr stirring and the latex partjcle, diameter before

stirring i s 3YEbBOAE+HES . affiaddt gt heeBi%ya IR & fiffunt 50
times by wei ghtllbat thént bevdryl seedrpnbyses, ate phepaeed pol yoensl afex,

fol | owed by LLL] t r [0 kO ...The . .

pol yor ganosi ﬁ%?%é\é?g%%t %ﬁ%"f‘%’g‘& aﬁggééploqnéeng}}%é"ca%r &aﬁéutc&e(]dal?ﬁ%e ,erwﬁgr ein
the seed ol yherprhigosaehoal deyree parhydiephilhiti ohtehaedt aétextraction
rate of Wat epoeohubl g EPEROBEN!Se | it Yo PRES RIS rahde? oE08%0BY to

wei ght, as 15 determ ned after adding water, i1n an anopunt .

wei ght - t i mesOt RabMoPYt Wer ¥Eed g yareeunth of die amitlsifien psadhy S&efor

po: ymer, L ol Eﬁ\éﬂébhé)ﬁ’ficsié:ﬂér{ti Bﬁf@érﬁaﬁférfl Qn gl?ﬁ@yélé@iam_ | & airsF@itgate@on t
pol ymer sho C ree, of. swelling in the organosilgxane tha rate
of el 11ng BY 00T SHENGETS leyddimm a0 G Y REAF S ERS t Tl £
particl eS@i ageveiluaf bér 28t tor 70g aad bbeobatexepgarticle di aneter before
stirringis 3to 1l i i i LN 50
wel ght - {imes that B9t RECHRy 34 O BuPSukiics P ORRRE LK e S s hanOF FHRYEE

fol l owed by &$henrfng e WwAIhCaf partongeart2Ela diameter distribution, the

pol yor ganosi lo%?ﬂ%r@eaft%ﬂii@p%%&aﬁ??@é’fﬁe&%@rﬂl A% O AdWa S nShakp® 9
to 11, wherein the vinyl nmonomer (C) conprises at | east one nonomner

sel ect ed frofPEnEXGFBEE cBndi §Pi AY%oPCLéRBt PE APnPRU3GiRBNERBPSSCHi AYI
cyani de 3®noeB0I sibREHRbREEYkahe teShel 1BRNORBHS sakd raar Rexybmeters as
group-contai ning vinyl nononers. 13. A flanme retardant which conprises the
pol yor ganosi | oxane-contai ning graft 35 copol ymer according to C aim09. 53
14. A resin conposition excellent in inpact resistance and flane retardancy
whi ch conprises a thernoplastic resin and the flanme 5 retardant according
to Caim13 as incorporated therein in an anount of 0.1 to 30 parts by

wei ght per 100 parts by weight of the thernoplastic resin. 15. The resin
conposition according to Claim 14, 10 wherein the thernoplastic resinis a
pol ycar bonat e resin.
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f the invention, these both species are collectively referred
to as the graft copolymer.
The above-mentioned graft copolymer structurally results
30 from grafting of the vinyl monomer (B) onto the

polyorganosiloxane particles (Al) and grafting of the vinyl
monomer (C) not only onto the polyorganosiloxane particles (Al)
but also onto the polymer molecules formed by the vinyl monomer

(B), hence the free polymer content is low.

35 The graft copolymer preferably has an acetone-insoluble
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copolymerizable monomer (b-2). When the proportion of the
polyfunctional monomer (b-1) is too small, or when the
copolymerizablenmnomer(b—2)isexcessive,thegraftcopolymer
finally obtained tends to become less effective in improving

15 the impact resistance.

Thepolyfunctionalnmnomer(b—l)iseacompoundcontaining
two or more polymerizable unsaturated bonds in the molecule.
As specific examples thereof, there may be mentioned allyl
methacrylate, triallyl cyanurate, triallyl isocyanurate,

20 diallyl phthalate, ethylene glycol dimethacrylate,
1,3-butylene glycol dimethacrylate, and divinylbenzene.
These may be used singly or two or more of them may be used in
combination. Among them, the use of allyl methacrylate, in
particular, is preferred from the economical and efficacy

25 viewpoint.

As specific examples of the copolymerizable monomer (b-2),
there may be mentioned, among others, aromatic vinyl monomers
such as styrene, o-methylstyrene, paramethylstyrene and
parabutylstyrene, vinyl cyanide monomers such as acrylonitrile

30 and methacrylonitrile, (meth)acrylate ester monomers such as
methyl acrylate, ethyl acrylate, propyl acrylate, butyl
acrylate, 2-ethylhexyl acrylate, glycidyl acrylate,
hydroxyethyl acrylate, hydoxybutyl acrylate, methyl
methacrylate, ethyl methacrylate, butyl methacrylate, lauryl

35 methacrylate, glycidyl methacrylate and hydroxyethyl
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compatibility between the graft copo ymer and a thermoplastlc

resin to thereby disperse the graft copolymer in the

10 thermoplastic resin uniformly for the improvements in flame
retardancy and impact resistance by incorporating the graft
copolymer in the thermoplastic resin. Therefore, the wvinyl
monomer (C) is preferably selected so that a polymer of the vinyl
monomer may preferably have a solubility parameter of not less

15 than 9.15 (cal/cm®)?, more preferably not less than 9.17
(cal/cma)wz, still more preferably not less than 9.20

®)/2. Also preferably, it is selected so that the
solubility parameter in question may be not more than 10.15
(cal/cm®)*’?, more preferably not more than 10.10 (cal/cm?®)/?,

20 still more preferably not more than 10.05 (cal/cm®)'’2. When

the solubility parameter is outside the above range, the flame

(cal/cm

retardancy tends to decrease.
The solubility parameter values are calculated using the
small group parameters according to the group contribution
25 method described in “Polymer Handbook”, 4th edition, published
by John Wiley & Sons, Inc., 1999, Section VII, pages 682-685,
For example, the value for poly (methyl methacrylate) (regarding
the repeating unit molecular weight as 100 g/mole, and the
density as 1.19 g/cm®) is 9.25 [(cal/cm®)¥?], for poly(butyl
30 acrylate) (regarding the repeatingunit molecular weight as 128
g/mole, and the density as 1.06 g/cm®) 8.97 [(cal/cm®)*?], for
poly(butyl methacrylate) (regarding the repeating unit
molecular weight as 142 g/mole, and the density as 1.06 g/cm?®)
9.47 [(cal/cm’)'/?], for polystyrene (regarding the repeating
35 unit molecular weight as 104, and the density as 1.05 g/cm’®)
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that weight fraction is not less than 5%, it was supposed that
10 the additivity rule based on the weight fractions can hold good.

Thus, the solubility parameter &c can be calculated from the

solubility parameters dn of respective homopolymers of m vinyl

monomer species constituting the copolymer in question and

weight fraction Wn of that polymer according to the following
15 equation (1):

n=m n=m
0c=206nWn/XWn (1)
n=1 n=1
20

Thus, for example, the solubility parameter of a
copolymer composed of 75% of styrene and 25% of acrylonitrile
can be found to be 9.95 [(cal/cm®)'/?] by using the solubility
parameter 9.03 [(cal/cm®)*?]) of polystyrene and the solubility

25 parameter 12.71 [(cal/cm® /2] of polyacrylonitrile and using
the equation (1).

For the solubility parameter &s of a vinyl polymer
obtained by carrying out polymerization in two or more stages
while varying the vinyl monomer species in each stage, it was

30 supposed that the additivity rule can hold good with respect
to the values obtained by dividing the weights of the vinyl
polymers obtained in the respective stages by the whole weight
of the vinyl polymer finally obtained, namely the weight
fractions. Thus, the value &s of the polymer polymerized in

35 ¢ stages can be calculated from the solubility parameter &i of
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in two stages and, in stage 1, 50 parts of a copolymer composed
10 of 75% of styrene and 25% of acrylonitrile was obtained and,
in stage 2, 50 parts of a polymer of methyl methacrylate was
obtained, the solubility parameter of the polymer obtained by
such two-stage polymerization can be calculated as 9.60
[(cal/cm®) 2] by using the solubility parameter value 9.95
15 [(cal/cma)l/z]'for the 75% styrene-25% acrylonitrile copolymer
and the solubility parameter value 9.25 [(cal/cn®)'?] for
poly (methyl methacrylate) and using the equation (2).
The above-mentioned vinyl monomer (C) includes the same
ones as mentioned hereinabove as the other copolymerizable
20 monomer (b-2) referring to the vinyl monomer (B). These may
be used singly or two or more of them may be used in combination.
The polyorganosiloxane-containing graft copolymer
according to the first aspect of the invention can be obtained
by polymerizing 0.5 to 10 parts (preferably not less than 1 part,
25 more preferably not less than 2 parts, but preferably not more
than 5 parts, more preferably not more than 4 parts) of the vinyl
monomer (B} in the presence of 40 to 90 parts (as solid content)
(preferably not less than 60 parts, but preferably not more than
80 parts, more preferably not more than 75 parts) of the
30 above-mentioned polyorganosiloxane particles (Al) and further
polymerizing 5 to 50 parts (preferably not less than 15 parts,
more preferably not less than 21 parts, but preferably not more
than 39 parts, more preferably not more than 38 parts) of the
vinyl monomer (C) so that the total amount may become 100 parts.

35 When the amount of the polyorganosiloxane particles (Al) is too
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of ordinary seed emulsion polymerization can be applied. Thus,

10 the above-mentioned vinyl monomer (B) and vinyl monomer (C) can
be subjected to radical polymerization in the presence of
polyorganosiloxane particles (Al). In the radical
polymerization in question, the polyorganosiloxane particles
(Al) are preferably in a latex form. Namely, it is preferred

15 that the radical polymerization should be carried out in latex
of the polyorganosiloxane particles (Al). The vinyl monomer
(B) and vinyl monomer (C) each may be polymerized in one stage
or in two or more stages.

The above radical polymerization can be carried out by

20 the method comprising thermally decomposing a radical
polymerization initiator to thereby cause the reaction to
proceed, or by the method comprising allowing the reaction to
proceed in a redox system using a reducing system, for instance,
without any particular restriction.

25 As specific examples of the radical polymerization
initiator, there may be mentioned organic peroxides such as
cumene hydroperoxide, tert-butyl hydroperoxide, benzoyl
peroxide, tert-butyl peroxyisopropyl carbonate, di-tert-butyl
peroxide, tert-butyl peroxylaurate, lauroyl peroxide,

30 succinic acid peroxide, cyclohexanone peroxide, and
acetylacetone peroxide, inorganic peroxides such as potassium
persulfate and ammonium persulfate, and azo compounds such as
2,2’ -azobisisobutyronitrile and
2,2"'-azobis-2,4-dimethylvaleronitrile, among others. Among

35 these, organic peroxides and inorganic peroxides are
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The above-mentioned radical polymerization initiator is

used generally in an amount of 0.005 to 20 parts, preferably

10 0.0l to 10 parts, most preferably 0.04 to 5 parts, per 100 parts
of the sum total of the vinyl monomer (B) and/or vinyl monomer
(C) used or, in the case of multi~stage polymerization, per 100
parts of the monomer(s) used in each stage. In multi-stage
polymerization, the radical polymerization initiator and the

15 amount thereof each may be the same or different in each stage.
When the amount of the radical polymerization initiator is too
small, the rate of reaction is low and, accordingly, the
production efficiency tends to worsen. When it is excessive,
the generation of heat during reaction tends to become intensive,

20 making it difficult to produce the desired graft copolymer.

A chain transfer agent may also be used where necessary
in carrying out the radical polymerization. The chain transfer
agent may be any of those generally used in emulsion
polymerization, without any particular limitation.

25 As specific examples of the chain transfer agent, there
may be mentioned tert-dodecylmercaptan, n-octylmercaptan,
n-tetradecylmercaptan, and n-hexylmercaptan, among others.

Although it is an optional component, the chain transfer
agent is used preferably in an amount of 0.0l to 5 parts per

30 100partsof the sumof the vinyl monomer (B) and/or vinyl monomer
(C) employed. In multi-stage polymerization, it is used
preferably in an amount of 0.01 to 5 parts per 100 parts of the
monomer (s) used in each stage. Inmulti-stage polymerization,
the chain transfer agents and the addition levels thereof in

35 the respective steps may be the same or different. When the
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polymerizable groups, the vinyl monomer (B), on the occasion

10 of polymerization thereof by means of the radical
polymerization initiator, reacts with the vinylic
polymerizable groups of the polyorganosiloxane particles (Al)
to form grafts. When the polyorganosiloxane particles (Al)
have no vinylic polymerizable group, a specific radical

15 initiator, for example tert-butyl peroxylaurate, is used to
extract hydrogen atoms from organic groups such as methyl groups
each bonded to a silicon atom. Then, the vinyl monomer (B) is
polymerized by the resulting radicals to form grafts.
Furthermore, when the vinyl monomer (C) is polymerized by a

20 radical polymerization initiator, it reacts not only with the
polyorgancsiloxane particles (Al), like the vinyl monomer (B),
but also with the unsaturated bonds occurring in the polymer
molecules formed by the vinyl monomer (B) to give grafts
resulting from the vinyl monomer (C).

25 The graft copolymer produced by emulsion polymerization
may be separated from the latex for use thereof, or may be used
in the latex form. The method of recovering the polymer from
the latex may be any of conventional methods. For example,
mention may be made of the method comprising adding a metal salt,

30 such as calcium chloride, magnesium chloride or magnesium
sulfate, to the latex to cause the latex to coagulate, followed
by separation, washing with water, dehydrating and drying. The
spray drying method may also be used.

The thus-obtained graft copolymer is incorporated in

35 various thermoplastic resins to give flame-retardant resin
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in view of good balance between flame retardancy and impact
resistance, are polycarbonates (in particular aromatic
10 polycarbonates), polycarbonate/polyester blend resins such as
polycarbonate/polyethylene terephthalate blend resins and
polycarbonate/polybutylene terephthalate blend resins,
polycarbonate/acrylonitrile~styrene copolymer blend resins,
polycarbonate/butadiene-styrene copolymer (HIPS resin) blend
15 resins, polycarbonate/acrylonitrile-butadiene rubber-styrene
copolymer (ABS resin) blend resins,
polycarbonate/acrylonitrile-butadiene
rubber-oa-methylstyrene copolymer blend resins,
polycarbonate/styrene-butadiene
20 rubber-acrylonitrile-N-phenylmaleimide copolymer blend
resins, and polycarbonate/acrylonitrile-acrylic
rubber-styrene copolymer (AAS resin) blend resins. Mixtures
of two or more blend resins may also be used.
The level of addition of the above-mentioned
25 polyorganosiloxane-containing graft copolymer to such a
thermoplastic resin is preferably 0.1 to 30 parts per 100 parts
of the thermoplastic resin since the flame retardancy, impact
resistance and economical efficacy can obtained are good. More
preferably, the addition level is not less than 0.5 parts, still
30 more preferably not less than 1 part. It is more preferably
not more than 15 parts, still more preferably not more than 5
parts.
The powder-form flame retardant comprising the
polyorganosiloxane-containing graft copolymer separated from
35 the latex can be admixed with the thermoplastic resins by mixing



109RH&E () - +XP 109&H#&& () - +f YL?XP XP 110MLOMLOM 8109%VE () - XP
109RH#&E () - +AOLILXP 109RH#&& ()-+|[:?2XP XP 6 #10% *& ()- ~ #10% & ()- "
#1098 ()-( SF10% & ()- 9810% & ()- :10% & ()- "tUM[:?XP XP S& 10% & ()-
ax  &#100U& ()- R &H#10%F F& ()- ( &#10%& ()- @10% & ()- 1} #10%

=& ()-wz}vUAXP s109& ()- 9&10%VE' ()-10 10 10 ( 8 10% & ()- 110% & ()- *
10% & ()-|[:vUAXP  10%VE ()- 8109 ()241 109K ()-( *109%& ()- #
1090VE () - 109VE () -t X<4XP

\ 1090 () - d-\ 10%VE &\ 1090V 109VE’ ().~ d-\ 109VE' () -d-\ 10%/E ()-d-\1
09VE () - d- pPALRg ﬁ%%/é él)mldse@zi %o}@a@ 91 Bl ergeqe O an%e%e&» dpid.owed
c\ 10%v&' () - Gb-yCinéXLﬂ:ﬁ)%@'RaIﬁd -Mhreading using a roll, extruder or kneader, for
c\ 10%&' ()-d- ’ QW& ()-d-\10%w& ()-d-\10%v& ()-d-1L,\10%& ()-d-\10%& ()-d
-\ 10%W& () - -D\l ‘()-d-\10%W& ()-d-\10%v& ()-d-\10%W& ()-d-pT4,\ 10%v&' () -
d-\ 10%VE&' ()-d-\ 10DeL3t dOChBIME, (JreOrlDdd8'qf) additives in general use,

ko, \ 10

c. \10%/&%‘(\/58‘"8‘)’“{1& %@%%X(léf a\c‘l‘t&%’w&éﬁ‘r(l)ppd1 REFOSRE T FAT o O R 1o%a: (

) - d-\ 10%VE' OLGASEIRR qWkid-\ardms (f)lame\ Wc{a)ntcﬁll Limparonave: S(l)s-tcar\cm%/&

() - d-\ 10NV j(ridoekl %gﬁa(s)tl%l\zjé}@/& Moo £RGE, \\ﬂict@@rl@léjc \a&%e@

c\ 109 () - d-\ 109 ( VK ()-d-t X, \ LOOME' ()-d-\ L00AA 10K ( 3N 10908

() -d- \10%«&’1(9)1“%“\51/0%3@5(5) %H%Ml(l)l%ff\ 10%9@(% drubricants add o

I 23&} 10‘&@\’%&& \bé@sﬁlg@dﬁp&étj&f@\i&l (Drred-A AV ddp sk LA () - d-

C 0,

c\ 109K ) d-\ 109 %e&lffﬁonﬁéaf“;%s Of the, sOTiqHiaRRES: dt}(‘ﬁﬁ%\?&’?bbed \ 10

oavE: () -d-\ 1006Vt (Onetl,\ 10VE (QtlthAsL,09VEI(QL ick \ k(oA (Jart:d CABABE P4, \ \ 10%V&
d-\ 10

<75, 109k () %J%%%ﬁj;ﬁﬁémwywﬁ@emm"180“&7%“6

c\ 10%V& () - dt& 1DAPRKA RTAR AR: 40/ RroPRSUNGETE ASADADIIR) « ) - d-\ 10%v& () - d

VAo () LALOL (3 LB i &M@d%%@{m&& AU )< d-\ 1

0%VE' ( \10 d-\ 10%v&
c\ N abd gG+ mq%%% l'baqq_o%fg()IP@ANOX 1O product of Ciba Specialty
c(\10%V& () -ChdMiOM& () - d-\ 10%VE' () - d- ef ghi | ktX \10%\/& ()-d-\10% 10%W&' () -

izt (NN e o R LR e o

cqr st uwxpP4, (& 1@%\@@%&1‘%%@“{9 deroduct of ASAHI DENKA) and

c\ 10%v& \ ~ )= G LW L00 d-\ 10
MR () - 0\ LOWNEL () 33 LOMNEE 1] - - OV 1) o Loy 2 e 1 VT8 () -
10%VKE ()20d \ﬁ_@om \{gslalmq}go ()p@dg@m (‘§O@bltoml ine Chemicals),

ccGt, \ 10%VE fhosbAdB¥Bedntdining antioxidants such

as
\ 10%VK!' V1 0AVE, 0%VE, d-\ 10%W1 d-\ 10%vK&
S v 1bbaets e 6 ﬁww%w%%w@mfmwﬁ (RPN CROARE | - o Lo
& () - -\ 109EAIpIS § 400K, ()AUEA QYRS (JE-3 6pTRrdALOBME (A3 TOOAAY )

QAP QAR ot | IR ) Gl

10%«& ( P-5d- \O9gVEE € ) © - ALRHARDRYKA) ; @Ip)d’S \\ 109%v&' () - d-\ 109%& () - d-
c\ 109%&’ () - dz\ziQr@/Eh:{zieﬁeﬁﬂ@?@&(&%@&%&@ﬁ@éﬁ% &étzl ﬁbﬁé’@@ 4§d-d-\10

O0VE ()-d-\ 109AE () ok ()-d-\ 1
09v&: () -d-\ 10908 (HLHR 1984 H5-H0, cPJF@éuﬂ:ﬁo@M%f}HB P (304Q-
C;#])O;MG,(zlgsl\llﬁ%&;LO él)tﬁhdl\{.t Y ﬁioﬂxd?ri%sﬁ%uch as\ciblaur vyl

) c 0,
109K () - d- * 3{% Dﬁ%ﬁi%i@é}&&l MQ‘E& ig@ Lg% ﬁ%”ig%\&r{%\{&ﬁé ag/%& %10%\4
& ()-d- wmmc@emi@%&) (and didpeAgLy)-8; 3’ ~thio- dlproplonate

AT I ARMLL) Ak LU 3 G PRI R et b L0010

() - d- )\10%\/&t1(1§saf\nb%mb@;u@l-mmwenpygdanEQ%veﬁeylta are particularly
cuvwxy{ | pP4+ﬁ>¥é9e@/§‘e&i)sgm\:éo%/§y( rgvz.de improved flame retardan

C\ 109’ () - d-\ 109& () - d-\10%E’ () - d- G 1090 1098&" () - do\ 109K’ () - d-\ 10
oV ()-d-\ 109 ()2 %quswfdﬂ(q ﬁ@%mlp)z @rﬁmﬁ\t\ly}ew@?wsmhmﬁr%) d-
\ 10%VE' (35 d- b2OFEr€d1- On\ E0WEOE) tHe i gpP4dh\ dOYMEI fy=~PrbdOfdBn§) ebfect,

c\ 109v& ()-d-\ 109V& ()-d-\ 109%& ()-d-t X+\\ 1004/&’ () d-V109v& ()-d-\ 109V () -
d-\ 10%& ()-d-\ 109 ()-d-\ 10%E ()-d-\ 10%& ()-d-hH, +\ 10%& () - d- & 10%&! (
)-d-\ 109%& ()-d-\ 109 ()-d-\ 10%& ()-d-

CgK/\ 109VE () - d-\ 109%v&' () - d- d\ 109v&' () - d-\ 109%V&’ () - d- d\ 109%: () - d-\ LOWE: ()
-d-\ 109! () - d-KQ/ /\ 109! () - d-\ 10%& () - d-\ 109! () - d-

c\ 1090v& ()-d-\1 -d-

c\ 109%Vv& () - d-\ 109v& () - d- () -d-\ 109V (
-\ 109%& ()-d-\1 AR () - d-\ 109%& ()

ANy — A TN RO 1 A INAAM R -F-\ CF—= Y —A N - RO A NN M AT

-d-\ 1090 () - d-1 PO\ 1090 ()-d
- d-\ 109%& () - d-\ 10%v& () - d- pP

N



X< 109 ()-bX< 10%& ()-bX< 109%& ()-b' "$' (')'/'0" uY=bU4\ X< 109%& ()-bX<
109 ()-b)?$ X< 109 ()-bX< 10%&' ()-bX< 109%&' ()-b0'1'2'3"4'5" ;' fFbU4\ X< X<
LOY&R ()-bX< 109& ()-b)?$ X< 10%& ()-bX< 109%& ()-bX< 109& ()-b;

'"L'MP QT U Y gK+tdX< 10%&' () - bX< 10%&'()-bX< 10%&'()-bX< 109%&' () - bX<

10%&' () -bX< 109& ()-b(X< 10%&' ()-bY' Z' ['f'g'h"i' ~bF+4X< 109%& X<

10%& () b( X< 10%&' ()-bX< 10%& ()-bX< 10%&5()-bX< 10%& ()-b)?$

iUt vt w X'y ~bF+4X< 10%& X< 109%&' () -b(X< 10%& ()-bX< 10%&' ()-bX<

109 () -bX< 109%& () - b% """ z2Z: +4X< 1X< 10%& ()-bX< 10%&' ()-bX<
109& () - bX< thsoge MpyhRe mgq@q@peg)5$uor1nategzpqhyglq&kn1@@@ggg -$xh as

1096 ()b X5 1058 Db 1058 () BXE 1056 () hxe M )y 8.
0 < 0 < 0 < 0
D o by gl i s, ff&omsra?@ S e g

& 1096&' () - f@&ﬂammqr)oett)rme@wmwmmbtr}%kn@%fﬁm&jﬁmw#y&' ()-0
S 8109448 096t 0% ~ 2 v
Xx$10%4&! % é‘%}]‘?%}ﬁ oé}‘g;%f%% " $109& ()-0 t " $10%t& ()-0
t+ $109%&" () - 01$3dFe IBy3j a4 wqamplm_so%f&t(h)m RO IMMEGY ittt g9)s-iing 0
910068 () - 104L0pHLL 0° R & ()
110948 8 1 #10%%;5 (3&1 %gé#l(l%cy#é’ irt%% ég%ﬁ%tofgé#& &ﬁ%dﬁé’%

#1098 () -Mgracrylatgs sél g Fopo LR roogrdsl { ye gnethacrylate
LO%E () - 10 RO () - e+ 2#10%& ()- g >’>8@A|[ vU4 e

$10§) ?%ﬁ%%ﬁ 510948 )() . $1008#& ()°0 " $109% . $109% #& ()-0
j - $10 & () ot A@@BEBBEB %X%@"@/@§ &51 @W)@/&eé)ls ance improvers,
1090& () - MU0 1y 1 S TOMEE d)ed), xandiid AR &) s 0 CREFEXHE [rubler type

S0t o Selng O AL e WAL QIR

1} &0#10%& {ype &m@@/&qalstmces&mm@m:(srlamdmw:[ iy L et 0998 () - M

4109 ()-M 5
L ove %l) KLLL L%_&L oﬁgiﬁ%g@%ﬁﬁw‘?&?@% e F¥RBSFeRe trpact
SH1098&™ *fe%‘ﬂ/@ﬂ“ﬁ ImpP@ORr ) - MBL- L4L; LBLCLhLUObUA k@ 109%8&’ ()-) ?k@

10984 () - k@ 1099& dne k@ LQ)%é&o(f) ok @ L0WBinC) r@ltlaklilaﬁbBLﬂthng'sJé} B@used

1098&' 2k@ 109 109 1090&' & ()-LLLLLLLUObU4 k@
1000&! 8 §'>k f@%rt% 810 é%% G ORARR %e%@flg% é mE TR FATIRBER k@
1098&' () - ) ?k@ 1098 49 ﬂ(@b@ﬂz&’e& i on@ WO G)ek Gr2B¥REA) frbhlthal Bt k@

Lo ()-) KO T0oRr Y I e () Tk B TOE  OP PR LOT8E°C) - ONCRENEREMTA
MU: bU4 K@ 1098&E {9ng Pk @MUY {H)ele@ BOMiE e k@POuels( Fuk aempx(xatlc

VNP MOANDVRIBMM L £ 140 1§ clarlo L0 ) i DY K Rlmds 00K
¥0-1 as cygnuric acid and melamine cyanurate, and boron compounds

such as boron oxide and zinc borate. The combined use with a
phosphorus~containing compound such as triphenyl phosphate,
25 condensed phosphate esters or stabilized red phosphorus is also
possible. In this case, the use of the
polyorganosiloxane-containing graft copolymer according to
the first aspect of the invention in compositions containing
a phosphorus-containing flame retardant is advantageous in that
30 the amount of the phosphorus-containing flame retardant can be
reduced thereby.
From the effect-cost balance viewpoint, the level of
addition of these additives is preferably 0.1 to 20 parts, more
preferably 0.2 to 10 parts, and most preferably 0.3 to 5 parts,

35 per 100 parts of each thermoplastic resin.
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conventional thermoplastic resin compositions, namely
injection molding, extrusion molding, blow molding, calender
5 molding and so forth.

The fields of application of the moldings obtained from
the flame retardant resin composition according to the first
aspect of the invention are not particularly restricted but
include those fields where flame retardancy is required, for

10 example housings and chassis parts of various
OA/information/household electric/electronic appliances such
as desktop computers, notebook computers, tower type computers,
server computers, printers, copiers, fax machines, cellular
phones, PHS phones, televisions and video recorders, various

15 building parts and various automotive parts.

The moldings obtained show excellent impact resistance
and flame retardancy.

Second aspect of the invention

20 The polyorganosiloxane-containing graft copolymer
according to the second aspect of the invention is obtainable
by polymerizing O to 10 parts of a vinyl monomer (B) comprising
100 to 50% of a polyfunctional monomer (b-1) containing two or
more polymerizable unsaturated bonds and 0 to 50% of another

25 copolymerizable monomer (b-2), in the presence of 30 to 95 parts
of a polyorganosiloxane (A2) in a latex form obtainable by seed
polymerization using, as a seed polymer, a hydrophilic polymer
capable of swelling in the corresponding organosiloxane (such
polyorganosiloxane is hereinafter referred to also as

30 “polyorganosiloxane (A2)”), followed by further
polymerization of 5 to 70 parts of a vinyl monomer (C) [the sum
of (A2), (B) and (C) being 100 parts].

The seed polymer to be used in accordance with the second
aspect of invention can be obtained by ordinary emulsion

35 polymerization but the method of synthesis is not particularly
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component as butyl acrylate rubber or butadiene rubber. Thus,
a hard polymer such as a butyl acrylate-styrene copolymer, butyl
acrylate-butadiene copolymer, butyl acrylate-acrylonitrile
5 copolymer, butyl acrylate- styrene-acrylonitrile copolymer or
styrene-acrylonitrile copolymer may also be used without any
substantial trouble. However, the seed polymer is required to
be capable of sufficiently swelling in the monomer (s) forming
a rubber in the next stage and have strong hydrophilicity so
10 that it may take up water into particles thereof.

As a method for improving the hydrophilicity of seed
polymer, lowering the glass transition point of the seed polymer
may be mentioned. The glass transition point is preferably not
higher than -10 °C. The glass transition point can be

15 determined, by measuring temperature variation of specific
gravity of a polymer, as the temperature at which the specific
gravity 1is drastically varied.

For improving the ability of the seed polymer to swell
in the organosiloxane, it is first important that the polarity

20 or the like property of the seed polymer is adapted to the
organosiloxane. Secondly, it is effective to markedly reduce
the molecular weight of the seed polymer by selecting the use
of a chain transfer agent, applying a high polymerization
temperature and/or use of the initiator in a large amount. A

25 number average molecular weight of the seed polymer is
preferably not more than 10,000, more preferably 7,000. The
number average molecular weight may be determined by GPC
analysis (relative to polystyrene standard).

The "organosiloxane", associated with the swelling

30 capacity of the seed polymer, is an organosiloxane which is a
monomer component of a polyorganosiloxane (A2). For example,
when a polyorganosiloxane (A2) is produced from
octamethylcyclotetrasiloxane, the above "organosiloxane"
corresponds to octamethylcyclotetrasiloxane.

35 The hydrophilicity of the seed polymer can be determined
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& ()-c.10% gd@}ng.wg@@r, in an amount of 20 times (by weight) that of

the seed polymer inadry state, to the dry seed polymer, stirring
the mixture at 23 °C for 1 hour, and measuring the extraction
rate of the polymer into water. When the value is not less than
5 1%, the hydrophilicity is sufficient. Preferably, however,
the value is not less than 10%, more preferably not less than
50%. The upper limit may be at a level not more than 100%.
The swelling capacity of the seed polymer to the
organosiloxane can be determined by adding the organosiloxane,

10 in an amount 50 times (by weight) that of the dry seed polymer,
to the seed polymer latex, stirring the mixture at 23 °C for
1 hour, and determining the rate of swelling by volume from the
ratio between the latex particle diameter after stirring and
the latex particle diameter before stirring. A value not less

15 than 1.5 times is sufficient. Preferably, however, it is not
less than 3. The upper limit is preferably set at a level not
higher than 50 times, more preferably not higher than 15 times.

Marked flame retardancy and impact resistance improving
effects can be obtained within the above-mentioned ranges.

20 The volume average particle diameter of the
polyorganosiloxane (A2) in a latex form can be determined by
light scattering method or electron microscopic observation,
and a preferred range is 0.008 to 0.6 uym. More preferably, it
is not less than 0.01 ym. As for the upper limit, the diameter

25 1is more preferably not greater than 0.2 pm. Those particles
smaller than 0.008 ym in volume average particle diameter tend
to become difficult to produce. When the particles are greater
than 0.6 pm, the flame retardancy and impact resistance tend
to decrease.

30 In accordance with the second aspect of the invention,
the polyorganosiloxane (A2) includes, within the meaning
thereof, not only simple polyorganosiloxanes but also modified
polyorganosiloxanes containing not more than 5% of another or
other (co)polymers. Thus, the polyorganosiloxane (A2) may

35 contain up to 5% of poly(butyl acrylate) and/or a butyl
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109 acrylate-styrene copolymer, for instance.

As specific examples of the polyorganosiloxane (A2),
there may be mentioned polydimethylsiloxane particles,
polymethylphenylsiloxane particles,

5 dimethylsiloxane-diphenylsiloxane copolymer particles, and
the like. These may be used singly or two or more of them may
be used in combination.

The above polyorganosiloxane (A2) can be prepared, for
example, by polymerizing (1) an organosiloxane, (2) a

10 Dbifunctional silane compound, (3) an organosiloxane and a
bifunctional silane compound, (4) an organosiloxane and a
vinylic polymerizable group-containing silane compound, (5) a
bifunctional silane compound and a vinylic polymerizable
group-containing silane compound, or (6) an organosiloxane, a

15 bifunctional silane compound and a vinylic polymerizable
group-containing silane compound, optionally further together
with an at least trifunctional silane compound. As these
compounds, those specific examples mentioned hereinabove
referring to the first aspect of the invention may be mentioned.

20 The proportions thereof are also the same as mentioned
hereinabove referring to the first aspect of the invention.

The polyorganosiloxane (A2) is preferably produced by
subjecting, to emulsion polymerization in the presence of the
above-mentioned seed polymer, a polyorganosiloxane-forming

25 composition comprising, for example, the organosiloxane,
bifunctional silane compound, vinylic polymerizable
group-containing silane compound and/or the like, optionally
together with the at least trifunctional silane compound. The
method of production is the same as mentioned above referring

30 to the first aspect of the invention.

The above-mentioned vinyl monomer (B) is used for
enhancing the flame retardant and impact resistance-improving
effects. It comprises 100 to 50%, preferably 100 to 80%, of
a polyfunctional monomer (b-1) containing two or more

35 polymerizable unsaturated bonds and 0 to 50%, preferably O to
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proportlon of the polyfunctional monomer (b-1) is too small,

or when the amount of the copolymerizable monomer (b-2) is
excessive, the graft copolymer finally obtained tends to become

5 lesseffectiveinjﬂmrovingtheimbactresistance. As examples
of the polyfunctional monomer (b-1) and of the copolymerizable
monomer (b-2), there may be mentioned the same ones as mentioned
hereinabove referring to the first aspect of the invention.
The above-mentioned vinyl monomer (C) is a component to

10 be used for obtaining the polyorganosiloxane-containing graft
copolymer. It is also a component to be used for securing
compatibility between the graft copolymer and a thermoplastic
resin to thereby disperse the graft copolymer in the
thermoplastic resin uniformly for the improvements in flame

15 retardancy and impact resistance by incorporating the graft
copolymer in the thermoplastic resin. As specific monomers,
there may be mentioned the same ones as mentioned above as the
other copolymerizable monomers (b-2) included in the vinyl
monomer (B).

20 The polyorganosiloxane-containing graft copolymer
according to the second aspect of the invention can be obtained
by polymerizing 0 to 10 parts (preferably not less than 1 part,
more preferably not less than 2 parts, but preferably not more
than 5 parts, more preferably not more than 4 parts) of the vinyl

25 monomer (B) in the presence of 30 to 95 parts (as solid content)
(preferably not less than 60 parts, but preferably not more than
80 parts, more preferably not more than 75 parts) of the
above-mentioned polyorganosiloxane (A2) and further
polymerizing 5 to 70 parts (preferably not less than 15 parts,

30 more preferably not less than 21 parts, but preferably not more
than 39 parts, more preferably not more than 38 parts) of the
vinyl monomer (C) so that the total amount may become 100 parts.
When the amount of the polyorganocsiloxane (A2) is too small or
too large, the flame retardant effect tends to decrease in

35 either case. When the amount of the vinyl monomer (B) is too
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effects tend to decrease and, when it is excessive, the impact
resistance improving effect tends to decrease. When the amount
of the vinyl monomer (C) is too small or too large, the flame

5 retardant effect tends to lower in either case.

The graft copolymerization can be carried out in the same
manner as described hereinabove referring to the first aspect
of the invention.

As the method of recovering the polymer from the graft

10 copolymer latex obtained by emulsion polymerization, there may
be mentioned, for example, the method comprising adding a metal
salt, such as calcium chloride, magnesium chloride or magnesium
sulfate, to the latex to cause the latex to coagulate, followed
by separation, washing with water, dehydrating and drying. The

15 spray drying method may also be used.

The thus-obtained graft copolymer is incorporated in
various thermoplastic resins to give flame-retardant resin
compositions excellent in flame retardancy and impact
resistance. As examples of the thermoplastic resins, theremay

20 be mentioned the same ones as mentioned hereinabove referring
to the first aspect of the invention.

The level of addition of the above-mentioned
polyorganosiloxane-containing graft copolymer to such a
thermoplastic resin is preferably 0.1 to 30 parts per 100 parts

25 of the thermoplastic resin from the good flame retardancy and
impact resistance viewpoint. More preferably, the addition
level is not less than 0.5 parts, still more preferably not less
than 1 part. It ismore preferably not more than 15 parts, still
more preferably not more than 5 parts.

30 The powder-form flame retardant comprising the
polyorganosiloxane-containing graft copolymer separated from
the latex can be admixed with the thermoplastic resins by mixing
using a Henschel mixer or ribbon blender, for instance, followed
by melting and kneading using a roll, extruder or kneader, for

35 instance.
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& ()-c.10% kier& [y -antlil¥%idants, dripping-preventing agents, polymer

processing auxiliaries, flame retardants, impact resistance
improver, plasticizers, lubricants, ultraviolet absorbers,
5 pigments, glass fibers, fillers, polymer lubricants and so
forth, may be incorporated in the resin compositions.
Specifically, those examples mentioned hereinabove referring
to the first aspect of the invention may be mentioned.
The flame retardant resin composition obtained can be
10 molded by applying those molding methods used in molding
conventional thermoplastic resin compositions, namely
injection molding, extrusion molding, blow molding, calender
molding and so forth.
The fields of application of the moldings obtained from
15 the flame retardant resin composition according to the second
aspect of the invention are not particularly restricted but
include those fields mentioned hereinabove referring to the
first aspect of the invention.
The moldings obtained show excellent impact resistance
20 and flame retardancy.

BEST MODES FOR CARRYING OUT THE INVENTION
The following examples illustrate the invention more
specifically. They are, however, by no means limitative of the
25 scope of the invention. In the following examples and
comparative example, the measurements and tests were carried
out as follows.
[Degree of conversion in polymerization]
The latex was dried in a hot air drying chamber at 120
30 °C for 1 hour, the remaining solid matter was weighed, and the
degree of conversion was calculated according to the formula:
100 x solid matter weight/charged monomer weight (%).
[Toluene-insoluble matter content]
A 0.5-g portion of the polyorganosiloxane particles
35 recovered from the latex by drying was immersed in 80 ml of
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centrifugation at 12,000 rpm, the weight fraction (%) of the
toluene-insoluble matter in the polyorganosiloxane particles
was determined.

5 [Acetone-insoluble matter content]

One gram of the graft copolymer was immersed in 80 ml of
acetone at 23 °C for 48 hours. Then, after 10 minutes of
centrifugation at 18,000 rpm, the sediment was weighed, and the
acetone-insoluble matter content (%) was calculated.

10 [Volume average particle diameter]

The volume average particle diameters of the seed polymer,
polyorganosiloxane particles and graft copolymer were
determined each in a latex form. Using LEED & NORTHRUP
INSTRUMENTS’ MICROTRAC UPA as the measuring apparatus, the

15 volume average particle diameter (um) and the coefficient of
variation in particle diameter distribution (standard
deviation/volume average particle diameter (%)) were measured
by the light scattering method.

[Impact resistance]
20 The evaluation was made by carrying out the Izod type test

at -10 °C or 23 °C using notched 1/8 inch bars according to ASTM
D 256.

[Flame retardancy]
The evaluation was made by carrying out the test V
25 according to UL 94,
[Hydrophilicityl
Latex of seed polymer was weighed out in a beaker in such
an amount that solid content of the seed polymer was about 5
g. The latex was completely dried in a drier at 120 °C, and
30 was weighed precisely. A 100 g portion of water was added to
the dry seed polymer, stirred, with a stirrer, at 23 °C for 1
hour, and then filtered through filter paper. The filtrate was
dried in a drier at 120 °C to recover water-soluble matters,
and then the water-soluble matters were weighed precisely. The
35 extractionrateof thewater-solublematters indry seed polymer
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[Swelling capacity]
The particle diameter of the seed polymer in a latex form
was measured by MICROTRAC UPA. A emulsified liquid obtained
5 by mixing organosiloxane (octamethylcyclotetrasiloxane), in
an amount of 50 times (by weight) that of the seed polymer in
a dry state, and 0.1% (by weight) aqueous solution of Emal 2F
(product of Kao) was incorporated into 5 % (by weight) latex
of the seed polymer andmixed. After one-hour stirringat 23 °C,
10 particle diameters were measured by MICROTRAC UPA. The rate
of swelling by volume was calculated by the following equation;
(The rate of swelling by volume) =
{ (Particle diameter after swelling measured in latex) /
(Particle diameter before swelling measured in latex)}® -1
15

First aspect of the invention

(Reference Example 1) Production of polyorganosiloxane
particles (S-1)
An emulsion was prepared by stirring an aqueous solution

20 composed of the following components at 10,000 rpm for 5 minutes
using a Homomixer.

Component Amount (parts)
Pure water 251
Sodium dodecylbenzenesulfonate (SDBS) 1.0

25 Octamethylcyclotetrasiloxane (D4) a5
Mercaptopropyldimethoxymethylsilane (MPDS) 5

A S5-necked flask equipped with a stirrer, reflux
condenser, nitrogen inlet, inlet for adding monomer and
thermometer was charged with the above emulsion all at once.

30 With stirring the system, a 10% aqueous solution of
dodecylbenzenesulfonic acid (DBSA) (1 part as solid content) was
added, and the temperature was raised to 80 °C over about 40
minutes, and the reaction was allowed to proceed at 80 °C for
6 hours. Then, the mixture was cooled to 25 °C and, after 20

35 hours of standing, the pH of the system was returned to 6.5 with
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containing polyorganosiloxane particles (S-1) was thus
obtained. The degree of conversion, and the volume average
particle diameter and toluene-insoluble matter content of the
polyorganosiloxane particle latex were determined. The
results are shown in Table 1.

(Reference Example 2) Production of polyorganosiloxane
particles (S-2)

A 5-necked flask equipped with a stirrer, reflux
condenser, nitrogen inlet, inlet for adding monomer and

thermometer was charged with the following components.

Component Amount (parts)
Pure water 189
SDBS 1.2

" Then, while substituting the system atmosphere with
nitrogen, the temperature was raised to 70°C and an aqueous
solution composed of 1 part of pure water and 0.02 parts of

potassiumpersulfate (KPS) was added. Then, amixture composed
of

Component Amount (parts)
Styrene (St) 0.7
Butyl methacrylate (BMA) 1.3

was added all at once, and the polymerization was driven to
completion by stirring for 1 hour to give an St-BMA copolymer
latex. The degree of conversion in polymerization was 99%.
The solid content of the latex obtained was 1.0%, and the volume
average particle diameter was 0.01 pm. This time, the
coefficient of variation was 38%. The solvent-insoluble
matter content of the St-BMA copolymer was 0%.

Separately, a mixture composed of the following
components was stirred with Homomixer at 10,000 rpm for 5
minutes to give an emulsion of the polyorganosiloxane-forming

components.

Component Amount (parts)
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.10% k# & ()-C.10% k# & ()-c.10% k# & ()-c. 10% k#

. @B RIOgK/ 10% k# & ()-c..10% k# & ()-c.10% RE & ()-c. 10% k#
. 10% kebE& () - c. 10% 0.5

D4 95
vy-Methacryloyloxypropyldimethoxymethylsilane 3

5 Then, the St-BMA copolymer-containing latex was
maintained at 80°C, a 10% aqueous solution of DBSA (2 parts as
solid content) was added to the system, the emulsion of the
polyorganosiloxane-forming components mentioned above was
then added all at once and, after 6 hours of continued stirring,

10 the system was cooled to 25°C and allowed to stand for 20 hours.
Thereafter, the pH was adjusted to 6.4 with sodium hydroxide
to terminate the polymerization. A latex containing
polyorganosiloxane particles (S-2) was obtained. The degree
of conversion in polymerization, and the volume average

15 particle diameter and toluene-insoluble matter content of the
polyorganosiloxane particle latex were determined. The
results are shown in Table 1. As is estimable from the charge
amounts and degree of conversion, the polyorganosiloxane
particles in the polyorganosiloxane particle latex is composed

20 of 98% of the polyorganosiloxane component and 2% of the St-BMA

copolymer component.

Table 1
Reference Reference
25 Example 1 Example 2
Polyorganosiloxane particles S-1 S-2
Degree of conversion of
. 87 87
polyorganosiloxane component. (%)
Average particle diareter (um) 0.14 0.04
30 Coefficient of variation (%) 35 35
Toluene—insoluble matter content (%) 0 0

(Examples 1 to 5 and Comparative Examples 1 to 4)
A b-necked flask equipped with a stirrer, reflux

35 condenser, nitrogen inlet, inlet for adding monomer and
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& ()-c. 10% ke#f &ddiem 13e# i dehyde sulfoxylate (SFS), 0.01 parts of

ethylenediaminetetraacetic acid disodium salts (EDTA), 0.0025
parts of iron(II) sulfate, and an amount specified in Table 2
5 of the polyorganosiloxane particles (Al). While stirring the
system, the temperature was raised to 60 °C in a nitrogen
atmosphere. After arrival at 60 °C, amixture of the monomer (s)
(B) and radical polymerization initiator each specified in
Table 2 each in an amount specified in Table 2 was added all

10 at once, and the system was stirred at 60 °C for 1 hour. Then,
the monomer (C) specified in Table 2 was added dropwise over
3 hours and, after completion of the addition, the whole mixture
was further stirred for 1 hour to give a graft copolymer in a
latex form.

15 The latex was then diluted with pure water to a solid
concentration of 15%, a 10% aqueous solutionof calciumchloride
(2 parts as solid content) was added, whereby coagulated slurry
was obtained. The coagulated slurry was heated to 80 °C, then
cooled to 50 °C, and dehydrated and dried to give a

20 polyorganosiloxane-based graft copolymer (any of SG-1 to SG-5
and SG’ -1 to SG’-4) in a powder form. The degree of conversion
in polymerization, volume average particle diameter and
acetone-insoluble matter content for each copolymer are shown
in Table 2.

25 In Table 2, AIMA stands for allyl methacrylate, BA for
butyl acrylate, MMA for methyl methacrylate, AN for
acrylonitrile (they are all monomers), CHP for cumene
hydroperoxide (radical polymerization initiator), and Polymer
SP for solubility parameter of polymer of vinyl monomer (s) (C)

30 (as determined by the method described herein).
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10% k@@nmlecs fodxA lgapd Compnarive Examples 5 to 11)

Rendering polycarbonate resins flame-retardant
A polycarbonate resin (PC-1: Toughlon FN 2200A, product
of IDEMITSU PETROCHEMICAL; or PC-2: Toughlon FN 1900A, product
5 of IDEMITSU PETROCHEMICAL) and the polyorganosiloxane-based
graft copolymer obtained in any of Examples 1 to 5 (SG-1 to SG-5)
or the polyorganosiloxane-based graft copolymer obtained in any
of Comparative Examples 1 to 4 (SG'-1 to SG’-4) were.blended
together according to the formulation shown in Table 3. The
10 abbreviation PEP36 stands for a phosphorus-containing
antioxidant (ADEKA STAB PEP36, product of ASAHI DENKA), and PTFE
for polytetrafluoroethylene (Polyflon FA-500, product of
DAIKIN Industries).
Pellets were produced by melting and kneading each
15 compound at 270°C on a twin-screw extruder (TEX 44 SS, product
of Japan Steel Works). The pellets obtained were molded into
1/8 inch test specimens for impact resistance evaluation and
1/16 inch specimens for flame retardancy evaluation using
FANUC’s FAS 100 B injection molding machine set at a cylinder
20 temperature of 280 °C. The test specimens obtained were
evaluated by the evaluation methods described hereinabove.

The results are shown in Table 3.

25

30

35
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k# & ()-c. PPPPPPP PgK+10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. P! P#P$P&P' P) Pl L+10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.)P*P+P, P/ PIP~bB"L10% k# & ()-c.10% k# & ()-c. 10% k#

& ()-c.10% k# & ()-c.e{z{w glP3P4P5P6P8PIP; Pk(Q) 10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.{10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.; P=P@DPEPKQ 10% k# & ()-c.10% k# & ()-c.10% k# 10% k# & ()-c. &10%

k# & ()-c.10% k# & ()-c.10% k# & ()-c. EPFPGPHPI PIJP~-bF* k(O 10% k# & ()-c.10%

k# & ()-c.10% k# &HOR taRbssdk#l Rif)seen Ehalvihg) PRPL PRPORPRYORRRYISI0VANY, k#
to the first aspect of the invention can highly improve the flame
retardancy-impact resistance balance of the polycarbonate

resins.

(Example 12 and Comparative Examples 12 and 13)
Rendering a polycarbonate/polyethylene terephthalate mixed
resin flame~retardant

PC-1, a polyethylene terephthalate resin (PET: BELLPET

10 EFG-70, product of Kanebo Gohsen) and the
polyorganosiloxane-based graft copolymer (SG-1) obtained in
Example 1 or the polyorganosiloxane-based graft copolymer
(SG'-1) obtained in Comparative Example 1 were blended together
according to the formulation shown in Table 4.

15 Pellets were produced by melting and kneading each
compound at 270 °C on a twin-screw extruder (TEX 44 SS, product
of Japan Steel Works). The pellets obtained were molded into
1/8 inch test specimens for impact resistance evaluation and
1/12 inch specimens for flame retardancy evaluation using

20 FANUC’s FAS 100 B injection molding machine set at a cylinder
temperature of 260°C. The test specimens obtained were
evaluated by the evaluation methods described hereinabove.

The results are shown in Table 4.

25
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& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c. RPSPTPUPVPWP* pT8e{z{w gl0% k# & ()-c.10% k# & ()-c.10%
k## & ()-c.10% k# & ()-c. WPXPZP\ P PcPePdD8e{ z{w g10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.ePgPi PkPnPoPgP_?8e{z{w g10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k#2& () -c. qPsPt PuPvPWPAY®?10% k#

& ()-c.e{z{w g1l0% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.waPyk,lga{@?ﬁ PPl P410%40% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% )=c.10% k# & ()-c.10% k# & ()-c. PPPPPPPP0S710%10% k#
& ()-c. 10% W& ~T 109kt —&=c1t69
Example 12 Comparative | Comparative
P Example 12 | Example 13
5 Thermoplastic PC-1 90 90 90
resin PET 10 10 10
Graft SG-1 4 — -
copolymer SG'-1 ’ — 4 —
Antioxidant PEP36 0.3 0.3 0.3
10 Dripping— _
preventing PTFE 0.5 0.5 0.5
agent
Total combustion
Flame time (sec) 50 65 190
tard
rerercancy Dripping No No Yes
15 Impact o 9
resistance 23°C (kJ/m") 75 60 41

From Table 4, it is seen that the graft copolymer according
to the invention can highly improve the flame retardancy-impact

20 resistance balance of the polycarbonate/polyethylene
terephthalate resin.

Second aspect of the invention
(Examples 13 to 18)

25 Water (400 parts) and an amount (as solid content) given
in Table 5 of sodium dodecylbenzenesulfonate (SDBS) were mixed
up in a 5-necked flask equipped with a stirrer, reflux condenser,
nitrogen inlet, inlet for adding monomer and thermometer, then
the temperature was raised to 50 °C and, after arrival of the

30 liquid temperature at 50 °C, nitrogen substitution was effected.
Then, a mixture of 10 parts of butyl acrylate and 3 parts of
tert-dodecylmercaptan was added. After 30 minutes, 0.01 parts
(as solid content) of paramenthane hydroperoxide was added, and
the polymerization was allowed to proceed for 1 hour.

35 Thereafter, amixture of 90 parts of butyl acrylate and 27 parts




k# & ()-c.cl0%k# & ()-c.10%k# & ()-c.(10% k# & () -c. PPPPPP~bF*0S710% k#

& ()-c.
& ()-c.
& ()-c.
& ()-c.
& ()-c.
& ()-c.
& ()-c.
& ()-c.

10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.e{z{w gPPPPPPPPI P4110% k#
10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#

10% k# & ()-c. PPPPPP*| P4e{z{w g10% k# & ()-c.10% k# & ()-c. 10% k#
10% k# & ()-c. PPPPPPPPpT4e{10% k# & ()-c.10% k# & ()-c.10% k#

10% k# & ()-c.10% k# & ()-c.10% k#3& ()-c. 10% k#

PPPPPPPPI L0e10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10°0A) k#kf#
810% k# & ()-c.10%k# & ().-c.10% k# & ()-c. PPPPPPPPgK+e10%

10% k‘%f ée(r(t)"é MREF G 2@%@@@@%&“—@)&%@1@%@13/ over 3 hours.

The subsequent 2 hours of post-polymerization gave seed latex

(seed 1 to seed 4). The weight average particle diameter,

hydrophilicity and degree of swelling after synthesis were
5 determined. The results are shown in Table 5.

A S5-necked flask equipped with a stirrer, reflux
condenser, nitrogen inlet, inlet for adding monomer and
thermometer was charged with a seed polymer specified in Table
6 in an amount (as solid content) specified in Table 6. Then,

10 an emulsion of polyorganosiloxane-forming components as
separately prepared by stirring a mixture composed of 300 parts
of water, 0.5 parts (as solid content) of SDBS, 95 parts of
octamethylcyclotetrasiloxane and 5 parts of
dimethylmethylsilylpropyl methacrylate (DSMA) at 7,000 rpm for

15 5 minutes using a Homomixer was added all at once.

Then, a 10% aqueous solution of dodecylbenzenesulfonic
acid (1 part as solid content) was added and, with stirring the
system, the temperature was raised to 80 °C in a nitrogen
atmosphere. After arrival at 80 °C, stirring was continued at

20 80 °C for 6 hours and, then, the mixture was cooled to 25 °C
and allowed to stand for 20 hours. Thereafter, the pH was
adjusted to 6.4 with sodium hydroxide to stop the polymerization.
Latex containing polyorganosiloxane particles was thus
obtained.

25 Then, a 5-necked flask equipped with a stirrer, reflux
condenser, nitrogen inlet, inlet for adding monomer and
thermometer was charged with 240 parts of pure water and 70 parts
(as solid content) of the above polyorganocsiloxane particles.
With stirring the system, the temperature was raised to 40°C

30 in a nitrogen atmosphere. After arrival at 40°C, 0.2 parts of
sodium formaldehyde sulfoxylate (SFS), 0.01 parts of
ethylenediaminetetraacetic acid disodium salt (EDTA) and
0.0025parts of iron (II) sulfate were added and, then, amixture
of 30 parts of methyl methacrylate (MMA) and 0.06 parts (as solid

35 content) of cumene hydroperoxide was added dropwise over 1.5



)-c.10% k# & ()-c.10% k# & ()-c. PPPPPPB&gK+10% k# & ()-c. e{z{w g10% k#
)-c.10% k# & ()-c.10% k# & ()-c. PPPPPPPhH+10% k# & ()-c.el10% k#
& ()-c.10% k# & ()-c.10%k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#
) - c. PPPPPPPcC+10% k# & ()-c.el0% k# & ()-c.10% k# & ()-c. 10% k#
c.10% k# & ()-c.10% k# & ()-c.10% k# & () - c. PPPPPPY=! C10% k#
& ()-c. (10% k# & ()-c. e{z{w gl0% k# & (34c.10% k# & () - c. PPPPPPPPpP410% k#
10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10%

' 0 ' <109 % k# & 10% k# & c. 10%
tﬁ g-gg g i Rt &'g%terpggﬁg £ 1§ﬁ18f6%§elgd%lt1§hg)s 1rg{%g wa () °

contlnued for 1 hour. Agraft copolymer latex was thus obtained.
The volume average particle diameter is shown in Table 6.
The latex was then diluted with pure water to a solid

5 concentrationof 15%, a 25% aqueous solution of calciumchloride
(4 parts as solid content) was added. The thus-obtained
coagulated slurry was heated to 95 °C, then cooled to 50 °C,
and dehydrated and dried to give a polyorganosiloxane-based
graft copolymer in a powder form.

10 Then, a polycarbonate resin (Toughlon FN 2200A, product
of IDEMITSU PETROCHEMICAL) and the above
polyorganosiloxane-based graft copolymer in powder form were
blended together according to the formulation shown in Table
6. The dripping-preventing agent used was

15 polytetrafluoroethylene (Polyflon FA-500, product of DAIKIN
Industries), and the stabilizer used was a mixture of a
phosphorus-containing antioxidant (ADEKA STAB PEP36, product
of ASAHI DENKA) and a phenolic antioxidant (Topanol CA, product
of ICI Japan).

20 Pellets were produced by melting and kneading the
thus-obtained compound at 270 °C on a twin-screw extruder (TEX
44 SS, product of Japan Steel Works). The pellets obtained were
molded into 1/8 inch test specimens for impact resistance
evaluation and 1/16 inch specimens for flame retardancy

25 evaluation using FANUC’s FAS 100 B injection molding machine
set at a cylinder temperature of 280 °C. The test specimens
obtained were evaluated by the evaluation methods ‘described
hereinabove. The results of the impact resistance and flame

retardancy evaluations of the moldings are shown in Table 6.
30

(Examples 19 and 20)

A 5-necked flask equipped with a stirrer, reflux
condenser, nitrogen inlet, inlet for adding monomer and
thermometer was charged with a seed polymer specified in Table

35 6 in an amount (as solid content) specified in Table 6. Then,



& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & () - c. PPPPPP~bF*t X<10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.e{z{w gPPPPPPQQ L010% k#
& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#

& ()-c.10% k# & ()-c. QQQQQ QQyK010% k# & ()-c.10% k# & ()-c. 10% k#

& ()-c.(10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. QQ
QQQQ-bF&K010% k# & ()-c.10% k# & ()-c. (189 k# & ()-c. (10% k# & ()-c. (e{z{w
QX G+10% k# & ()-c. 10% k# & ()-c. 10% k# & ()-c. 10% k# & ()-c. 10% k#

&0 10% kot &0 0% 8 ()0 000 9 Qe Grelalw qlovefor & (). 10%
separately prepared by stirring a mixture composed of 300 parts
of water, 0.5 parts (as solid content) of SDBS, 95 parts of
octamethylcyclotetrasiloxane and 5 parts of

5 mercaptopropylmethyldimethoxysilane (MPrDMS) at 7,000 rpm for
5 minutes using a Homomixer was added all at once.

Then, a 10% aqueous solution of dodecylbenzenesulfonic
acid (1 part as solid content) was added and, with stirring the
system, the temperature was raised to 80 °C in a nitrogen

10 atmosphere. After arrival at 80 °C, stirring was continued at
80 °C for 6 hours and, then, the mixture was cooled to 25 °C
and allowed to stand for 20 hours. Thereafter, the pH was
adjusted to 6.4 with sodium hydroxide to terminate the
polymerization. Latex containing polyorganosiloxane

15 particles was thus obtained.

Then, a 5-necked flask equipped with a stirrer, reflux
condenser, nitrogen inlet, inlet for adding monomer and
thermometer was charged with 240 parts of pure water and 70 parts
(as solid content) of the above polyorganosiloxane particles.

20 With stirring the system, the temperature was raised to 40°C
in a nitrogen atmosphere. After arrival at 40 °C, 0.2 parts
of sodium formaldehyde sulfoxylate (SFS), 0.01 parts of
ethylenediaminetetraacetic acid disodium salt (EDTA) and
0.0025 parts of iron(II) sulfate were added and, then, a mixture

25 of 3 parts of allyl methacrylate (ALMA) and 0.01 parts (as solid
content) of cumene hydroperoxide was added all at once, and
stirring was continued at 40 °C for 1 hour. Then, ‘a mixture
of 30 parts of methyl methacrylate (MMA) and 0.06 parts (as solid
content) of cumene hydroperoxide was added dropwise over 1.5

30 hours. After completion of the addition, stirring was
continued for 1 hour. Agraft copolymer latex was thus obtained.
The volume average particle diameter is shown in Table 6.

The latex was then diluted with pure water to a solid
concentrationof 15%, a 25% aqueous solutionof calcium chloride

35 (4 parts as solid content) was added. The thus-obtained



& ()sC. ! Q HBQARQ Q@ X<e{z{w 10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#

& ()-c. (QQQOQ QQ Q @ X<e{z{w 10% k# & ()-c.10% k# & ()-c.10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#

& ()-c./ QLARQ7Q~bF&t X<10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.e{z{w
g10% k# & ()-c. 7(BQRQ QPQAQBQCQ P4110% k#6&' ()-c. 10% k# & ()-c.10% k#

&'()-c 10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#

! 0, ! 0, ! 0, ! 0,
& (). 109 R 20 (PR DUFkRYErR3 HEaLo%h kb B0 1 CHBCEROBNICEBE G L F0% ki
& ()-c.10% kieh¥drated @%dkdr &4 )t€ g% k#Hpdl {dr§aldes Z{¥kane-based graft
9\ Q Q’\QQeq(cgp%mpeA'locyd‘%%powder form.
Then, a polycarbonate resin (Toughlon FN 1900A, product
5 of IDEMITSU PETROCHEMICAL) and the above
polyorganosiloxane-based graft copolymer in powder form were
blended together according to the formulation shown in Table
6. The dripping-preventing agent used was
polytetrafluoroethylene (Polyflon FA-500, product of DAIKIN
10 Industries).
Pellets were produced by melting and kneading the
thus-obtained compound at 270 °C on a twin-screw extruder (TEX
44 SS, product of Japan Steel Works). The pellets obtained were
molded into 1/8 inch test specimens for impact resistance
15 evaluation and 1/16 inch specimens for flame retardancy
evaluation using FANUC’s FAS 100 B injection molding machine
set at a cylinder temperature of 280 °C. The test specimens
obtained were evaluated by the evaluation methods described
hereinabove. The results of the impact resistance and flame
20 retardancy evaluations of the moldings are shown in Table 6.

(Comparative Example 14)
Formulation, molding and evaluations were carried out in
the same manner as in Examples 13 to 18 except that the
25 polyorganosiloxane-based graft copolymer was not added in

formulating the polycarbonate resin composition. The results

are shown in Table 6.

(Comparative Example 15)

30 Synthesis, coagulation, heat treatment,
dehydration/drying/powder formation, formulation, molding and
evaluations were carried out in the same manner as in Examples
13 to 18 except that no seed polymer was added in polymerizing
the latex containing polyorganosiloxane particles. The

35 results are shown in Table 6.



k# & ()-c.110% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#
& ()-¢c.10% k# & ()-c. MQPQ QA YFG AL, 10% k# & ()-c.10% k# & ()-c. 10% k#
& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#
& ()-c.}QRRARAQY=!110% k# & ()-c. 0% k# & ()-c.e{z{w gl0% k# & ()-c.10% k#
& ()-c. QLRAAKO310% k# 10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#
& ()-c.10% k# & ()-c.10% k# & ()-c.10% k#7& ()-c. QQQQQQQ P310% k# 10% k#
& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#
& ()-c.10% k# & ()-c. QQRRQAR~-bB&P310% k# & ()-c.10% k# & ()-c.10% k#
& ()-c.10% k# & ()-c.le{z{w

(Comparative Example 16)

Formulation, molding and evaluations were carried out in
the same manner as in Examples 19 and 20 except that the
5 polyorganosiloxane-based graft copolymer was not added in
formulating the polycarbonate resin compositions.
are shown in Table 6.

The results

(Comparative Example 17)

10 Synthesis, coagulation, heat treatment,
dehydration/drying/powder formation, formulation, molding and
evaluations were carried out in the same manner as in Examples

19 to 20 except that no seed polymer was added in polymerizing

the latex containing polyorganosiloxane particles. The
15 results are shown in Table 6.
Table 5
Seed 1 Seed2 | Seed3 | Seed 4
Sodium dodecylbenzenesulfonate (phr) 8 4 2 1
20 Butyl acrylate (phr) 100 100 100 100
tert-Dodecylmercaptan (phr) 30 30 30 30
Average particle diameter (urm) 0.04 0.06 0.08 0.09
Hydrophilicity (%) 80 80 80 80
25 Swelling capacity (times) 10 8 6 5
30

35




QQQQQQQQhLOllO% k# & ()-c.10%k# & ()-c.10%k# & ()-c.10% k# & ()-c. 10% k#

& () -
& ()-
& () -
& () -
& () -
& () -
& () -
& () -

c.10% k# & ()-c.10% k# & ()-c. QQLRRARQAQPT8110% k# & ()-c.10% k#
c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#
c. QLQLLAQ~-bF*pT810% k# & ()-c.10% k# & ()-c.10% k# & ()-c.110% k#
c.e{z{w gQRRAQANLO10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#
c.10% k# & ()-c.10% k# & ()-c.10% k48&' () -c. QQRQQPT010% k#
c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k#
c.10% k# & ()-c. QQRQAA~bB"T10% k# & ()-c.10% k# & ()-c. 10% k#
c.110% k# & ()-c.e{z{w gQRQORRRRI P410%10% k# & ()-c.110%
Table 6
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k# & ()-c.10%k# & ()-c.10%k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#
& () -c. RRRRRRR P410%40% k# & ()-c.110% k# & ()-c. 10% k# & ()-c. 10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & () - c. RRRRRR~bB" P10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.le{z{w
gRRRRR) R* R+RkO310%4.0% k# & ()-c. 10% k# & ()-c. 10% k# & ()-c. 10% k#

& ()-c.{10% k# & ()-c.10% k# & ()-c.10% &% & ()-c.+R R R RORLR2RpT310%40%
k# & ()-c.10%k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k# & ()-c. 10% k#

& ()-c.10% k# & ()-c. 2R3R4R5 " 1109 0% k# & ()-c.10% k#
& ()-c.10% k# & ()-c. 1e{z{ngI<‘% %%%Eé‘@é%&%# & ()-c.10% k#
& ()-c.10% k# The invention can provide a flame retardant capable of

giving thermoplastic resin compositions excellent in flame
retardancy-impact resistance balance when added to

5 thermoplastic resins. Furthermore, thermoplastic resin
compositions excellent in flame retardancy-impact resistance
can be provided when the flame retardant is incorporated in
thermoplastic resins.

10



& ()sc.10% k# & ()-c.{10% k# & ()-c.10% k# & ()-c. 10% k#

& () - c. PRORRRSRTRURVRWRE X<109%4.0% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10%
k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & () - c. WRXRYRZR\ RAR-bB" t X10%
k# & ()-c.10%k# & ()-c.10%k# & ()-c.10% k# & ()-c. e{z{w

gdReRf RgRKRTRXRyR! L0110% k# & ()-c. 10% k# & ()-c. 10% k# & ()-c. 10% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% kB & ()-c. yRzR{ R| R} R~RRRt T8110% k#

& ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c.10% k# & ()-c. 10% k#

& ()-c.10% k# & ()-c. RRRRRR] A% T10% k# ﬁﬁ“@c 10% k# & ()-c. e{z{w g(10% k#
& ()-c. (10% k# & ()-c. RRRRRRRRCK/ 110% KERT) - c. 10% k# & () -c. 10% k#

& ()-c.10% k# & ()-c.10%

1. A polyorganosiloxane-containing graft copolymer
which is obtainable by polymerizing 0.5 to 10 parts by
5 weight of a vinyl monomer (B) comprising 100 to 50% by weight
of a polyfunctional monomer (b-1) containing two or more
polymerizable unsaturated bonds and 0 to 50% by weight of
another copolymerizable monomer (b-2), in the presence of 40
to 90 parts (as solid content) by weight of polyorganosiloxane
10 particles (Al),
followed by further polymerization of 5 to 50 parts by
weight of a vinyl monomer (C),

with the sumof (Al), (B) and (C) being 100 parts by weight.

15 2. The polyorganosiloxane-containing graft copolymer
according to Claim 1,
wherein the polyorganosiloxane particles (Al) have a
volume average particle diameter of 0.008 to 0.6 pm.

20 3. The polyorganosiloxane-containing graft copolymer
according to Claim 1 or 2,

wherein the vinyl monomer (C) gives a polymer thereof

having a solubility parameter of 9.15 to 10.15 (cal/cm’®)Y?,

25 4. The polyorganosiloxane-containing graft copolymer
according to any of Claims 1 to 3,
wherein the polyorganosiloxane particles (Al) are in a
latex form.

30 5. The polyorganosiloxane-containing graft copolymer
according to any of Claims 1 to 4,
wherein the vinyl monomer (C) comprises at least one
monomer selected from the group consisting of aromatic vinyl
monomers, vinyl cyanide monomers, (meth)acrylate ester

35 monomers and carboxyl group-containing vinyl monomers.
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6. A flame retardant

which comprises the polyorganosiloxane-containing graft
copolymer according to Claim 1.

7. A flame retardant resin composition
which comprises 0.1 to 30 parts by weight, per 100 parts
by weight of a thermoplastic resin, of the flame retardant
according to Claim 6 as incorporated in the thermoplastic resin.
10
8. The flame retardant resin composition according to
Claim 7,

wherein the thermoplastic resin is a polycarbonate resin.

15 9. A polyorganosiloxane-containing graft copolymer
which is obtainable by polymerizing 0 to 10 parts by weight

of a vinyl monomer (B) comprising 100 to 50% by weight of a
polyfunctional monomer (b-1) containing two or more
polymerizable unsaturated bonds and 0 to 50% by weight of

20 another copolymerizable monomer (b-2), in the presence of 30
to 95 parts by weight (as solid content) of a polyorganosiloxane
(A2) in a latex form obtainable by seed polymerization using,
as a seed polymer, a hydrophilic polymer capable of swelling
in the corresponding organosiloxane,

25 followed by further polymerizing 5 to 70 parts by weight
of a vinyl monomer (C),

with the sumof (A2), (B) and (C) being 100 parts by weight.

10. The polyorganosiloxane-containing graft copolymer
30 according to Claim 9,

wherein the seed polymer has such a degree of
hydrophilicity that the extraction rate of water-soluble
components in dry seed polymer is 10 to 100% by weight, as
determined after adding water, in an amount of 20 weight-times

35 that of the seed polymer in a dry state, to the dry seed polymer,
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wherein the seed polymer shows such a degree of swelling

in the organosiloxane that the rate of swelling by volume as

determined from the ratio between the latex particle diameter

5 after stirring and the latex particle diameter before stirring

is 3 to 50 times after adding the organosiloxane, in an amount

50 times by weight that of the dry seed polymer, to the seed
polymer latex, followed by stirring at 23 °C for 1 hour.

10 11. The polyorganosiloxane-containing graft copolymer
according to Claim 9,
wherein the seed polymer has such a degree of
hydrophilicity that the extraction rate of water-soluble
components in dry seed polymer is 50 to 100% by weight, as
15 determined after adding water, in an amount of 20 weight-times
that of the seed polymer in a dry state, to the dry seed polymer,
followed by stirring at 23 °C for 1 hour and
wherein the seed polymer shows such a degree of swelling
in the organosiloxane that the rate of swelling by volume as
20 determined from the ratio between the latex particle diameter
after stirring and the latex particle diameter before stirring
is 3 to 15 times after adding the organosiloxane, in an amount
50 weight-times that of the dry seed polymer, to the seed polymer
latex, followed by stirring at 23 °C for 1 hour.
25
12. The polyorganosiloxane-containing graft copolymer
according to any of Claims 9 to 11,
wherein the vinyl monomer (C) comprises at least one
monomer selected from the group consisting of aromatic vinyl
30 monomers, vinyl cyanide monomers, (meth)acrylate ester

monomers and carboxyl group-containing vinyl monomers.

13. A flame retardant

which comprises the polyorganosiloxane-containing graft
35 copolymer according to Claim 9.
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