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. 1 DESCRI PTI ON COPOLYMER, GRAFT COPCLYMER, GRAFT

COPCLYMER PARTI CLES, FLAME RETARDANT, AND RESI N

COWPCSI TION 5 TECHNI CAL FI ELD The present invention

relates to a new copolyner. Specifically, the present
invention relates to a copolyner. conprising a polymner

(A) segnent having a glass transition tenperature of

not nore 10 than -10C, and a polyner (C) segnent

having at | east a unit dpEsERIPTIONN a nononmer ( B)

whi ch has two or nore of aromatic rings and one or

nore radical reactive groups in one nolecule. The

present invention further relates to a flane

reOPCIY NV AR NRRAFTCAPRLYMIPDRY GRAFT TRPOLYMER PARTICLES,
invention also relates to a resin conposition :

i ncl udi ng RIEMELRBETARDANT, . A BBCREIONNDOARPONT THD I

used -‘are nethods for blending and finely dispersing a

pol ymer having a | ow glass transition tenperature in a
shape of a 20 particle in a resin constituting a

matri x, such as a therTEBURNICALHE&LL) a thernpsetting
resin, or an elastoner, in order to inprove its

mechani cal Tireoppresas, semtis i mplatces r ¢éoi si amesv agdpolymer.
tensile properties. As exanples of the polyner,
pecifigalipstiopaess)t irpeintidk yelataetth) acopodymer comprising a
(having a low glass transition tenperature), 25

poilymer {4) eegmerdt bavingy alglase framsition Bimpdiraigire of not more
especially of the polyorganosiloxane to the matrix .
rthainn-hEjC dend apalimaulC)esdgoent Havingditnlgast a unit derived
i mprovenent in | owtenperature characteristics or,

firemea monemarddicyhibgh didy twopmy merepHyaramptic rings and one
characteristics, such as - |

or more radical reactive groups in one molecule. The present

invention further relates to a flame retardant comprising the copolymer.
The present invention also relates to a resin composition including the

copolymer.

BACKGROUND ART
Widely used are methods for blending and finely dispersing
a polymer having a low glass transition temperature in a shape of a
particle in a resin constituting a matrix, such as a thermoplastic resin,
a thermosetting resin, or an elastomer, in order to improve its
mechanical properties, such as impact resistance and tensile
properties. As examples of the polymer, polyorganosiloxanes,

polyalkyl (meth)acrylates (having a low glass transition temperature),

 polybutadienes, etc. may be mentioned. Blénding especially of the

polyorganosiloxane to the matrix resin may develop various effects

including improvement in low-temperature characteristics or flame
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out standing | owtenperature characteristics, and

uni que reactivity of a polyorganosil oxane conponent.
However, since such polyners having a low glass 5
transition tenperature, especially .

pol yor ganosi | oxanes, have poor conpatibility with
generally known resin conponeﬁts, and the

pol yor ganosi | oxane cannot fully develop fine

SHRRERRE 0y el MO B Mo diiean B R RE AR IR EHEioRyy SR 29
aStatins 0 B B ER bl Pt AR E R ap B il reactivity of a
TGRS BoiRiRE i tabPIEER: ol for Tover com ng the

Component YRR cOMat i BRI y TORT Rl o hairEy foary elass

480 GE s n % a‘téorﬁp‘épﬁ'éﬂr%e d e%&&aﬂ P;%g?bi@ﬁ%’iﬁdr@éan ®ave poor

conmpon orm a bl ock cop of a graft 15

.. E i .
g@g@&aﬁnmﬁggﬂ ?%éﬂex%tl afch oGRPOLYITRI HsthipBGells, and the

nen sin conponent grafted to a

' ' ana@bhemogenei
3 R
Eﬁﬂ@ ed hrtidfe W¥thined BV Beirfy WAQEd i sndubbéaded with the

nown erein since the 20 polyorganosil oxane ‘
GRAR9R $REi ¥ R Thaly eailyVbdduMbidbléniy,| sudl B@N@EtRrioration of

formng the resin conponént, a graft copolyner is

%fﬁ&i:e‘“airﬁﬁbh}’ drf] MRIbcHEASH @nPOhkehaaiesl | ewength caused by
nmodi fied with a unit of so-called graft-Ilinking agent
hthRinhfidhcal T eieYe, Zatd:0n Treastigeiions Howeveercoming the
| eft behind is a problemthat in generally known graft

GHoplemiBl BavBobed® mbldepffot hexarapld) wbipeirent seaire component
necessarily grafted to the polyorganosil oxane

aepageiimpatibiktypatth ofe thetriexesirsis chamisaipcansined with

state, and in case of a large percentage of the resin
ZFhecpsipongahosilotdree sepgratett i futren of blockxempdlymerher a graft

pol yor ganosi | oxane

copolymer. Especially a graft copolymer having the above mentioned
resin component grafted to a polyorganosiloxane component
advantageously enables control of dispersion of the polyorganosiloxane
component in the matrix resin.

A method is pﬁblicly known wherein since the
polyorganosiloﬁcane component has poor reactivity with vinyl
monomers forming the resin component, a graft copolymer is efficiently.
formed using a polyorganosiloxane modified with a unit of so-called
graft-linking agent having radical polymerization reactivity. However,
left behind is a problem that in generally known graft copolymers, not
all of the resin components are necessarily grafted to the

polyorganosiloxane component, and a part of them exists in a

separated state, and in case of a large percentage of the resin
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conponent aggl onerates in the shaped article to
deteriorate dispersion, failing to allow devel opnent
of sufficient physical properties. In order to
overconme such a problem for exanple, Patent 5
docunent 1 discloses a nethod wherein a silane unit

i ncl udi ng nethacryl oyl oxy- gr&hp havi ng hi gh
reactivity with a vinyl nonomer for formng the resin

-E%@}?Sﬁgﬁtlt [T tﬁ%l a%g{.%i; gté’&e ?(Ia:ng(ﬂ;gl%o 'fﬁé Polyorganosiloxane

yireri resul

i g%ﬁ?&ﬂ@ﬁ? %g%&%ﬁﬁﬁategq Ieglﬁagégfdt}%%e Q(?tc&'t&ﬁaﬂat@ d1spers1on

copo avi ng ficiency

gégﬁ{%mw ﬁhlﬁw ﬁxselggﬁiémeéf é&fﬁd@&yt ghgeléai @Pﬁésons

Imtation to speci raft-1i klng

agents, fomnexam & ogéfd&ﬁﬁe Saqe }ogle%,sfdroéfa?m%le, Patent

graft copolyrrer obt ai ned- by pol yner ZI ng a nonomer

RIRAALHAL O [iRAbXESNST Yo ORRBREIN' ea“ﬁ% ednly including
allyl methacrylate as main conponents, and

THEHES IS AoRP HERD Bhih fgal‘ﬁlg"_h Y’bﬁé’ﬂwﬂ? RPHEBla YRSE monomer for

exi stencCe "of particles of (nodif

HOIYh § 3RS irk8HANDmMPdnSh 6 sS §@Pé’étéd" ain@| tHee vitlyls monomer is
graft copolynmer has a high-efficiency of grafting to

RebtopgRAAsHEeX AN Pahti ClasultaBt © mpakfyed 9anslgot@xandloxane
particles can be introduced into a matrix resin even
Wolnipénéhs! th bbedinth@yd drefiorsepoiinke Beeitk Aghigh graft
di spersibility, 20 and therefore a resin conposition
@ﬁﬁaﬂem? b¥nkdreledi todinhprover gifdft effipiehyyewithribwad options, and
t her astic resi-ns, especlally polycarbonate based
rveishcat lgaitasicacto rsﬁemﬁi&g@bﬁphnkntg agenits Macexample, Patent
resi stance but also flane retardancy. However,

fdocument rpraiseleses ai gtafbecapglpnterdobainede by polymerizing a
fulfill higher market demand nowadays requiring
devebopmrecomgfos2 of ghpolyflimotonel andanmcrex@resmted by allyl
shaped articles having a small thickness. Patent
doethmnyldte 2B 60:iR5260Bponents, Pandnfurtbeumene polyhperizing a
2003- 238639 A

vinyl monomer under existence of particles of (modified)

polyorganosiloxane. It also shows that since this graft copolymer has
a high efficiency of grafting to polyorganosiloxane particles, more

polyorganosiloxane particles can be introduced into a matrix resin even

- with a small amount of vinyl monomer while securing dispersibility,

a.nd therefore a resin composition obtained by blending the graft
copolymer into thermoplastic resins, especially polycarbonate based
resins, satisfactorily develops not only impact resistance but also flame
retardancy. However, further improvement will be expected in order
to fulfill higher market demand nowadays requiring development of
higher flame retardancy even in shaped articles having a small
thickness.

Patent document 1: JP 60-252613 A
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DI SCLOSURE OF THE | NVENTI ON 5 PROBLEMS TO BE SCOLVED BY
THE | NVENTI ON The present invention firstly ains at
providing a new copolyner. An object of the present
invention is to provide a copolyner that can be

bl ended wth resins such as thernoplastic resins, as
a non- hal ogen or non- phosphor ds Tl anme retardant.

Anot her 10 object of the present invention is to

Vi resin,c hEi iyng outstanding flanme
a;eat Sngir%’?yng%‘J&p?m?gg%ﬁ?%s. S éf?%ét\ using the copolyner.

- MEANS FOR SOLVI NG THE PROBLEMS 15 As a result of

i ntensive investigation carried out for solving the

above- menti oned iRy ﬁ@r}@qu?ﬁfENT gntors, it

was found out t%t a@g’%@a}g?f(?c copol ymer .]fgs excel | ent
effect in inproving flanme retardancy and i npact

resi stance, and bl ending of the copolynmer to resins,

such as theroplAAE PO BE SOLVEXD BY THEENVERTION

conmposi tion 20 excellent in flame retardancy and

| npact resiHansRsehfathihtion 6088 ehirpd at %)ﬂﬁviding a new
present invention. That is, the present invention _
Riopolfeera CaRPl yijeEt SPMHE SpribeatPehyetition Als SEgnNpidvide a
having a glass transition tenperature not nore than

-chifelyied eh#0lcaehd BlehgaaeRfitharddis 2ouélh heashemnoplastic
uni't derived froma nononer (B) with two or nore of

e8I, | & birtgs-haldgan O ene-fhodBH@rusalihgel rotaadahve Another

groups in one nmolecule (Caim1). 5 _ Furthernore,

tdigedt 66 €é provant irrntiayisdes mrovahohesin coarpositiog having
to Caim1l, wherein the copolyner is a graft copol ymer
qQhitataediny flamererétardgnicy ced olimpact sksiawicth wsing the
nmonomer i ncluding the nononer (B) having two or nore

ajopudyinery i ngs and one

MEANS FOR SOLVING THE PROBLEMS

As a result of intensive investigation carried out for solving
the above-mentioned problems by the present inventors, it was found
out that a specific copolymer has excellent effect in improving flame
retardancy and. impact resistance, and blending of the copolymer to
resins, such as thermoplastic resins, can provide a resin composition
excellent in flame retardancy and impact resistance, leading to
completion of the present invention.

That is, the present invention provides a copolymer
comprising a polymer (A) segment having a glass transition
temperature not more than -10°C, and a polymer (C} segment having
at least a unit derived from a monomer (B) with two or more of
aromatic rings and with one or more radical reactive groups in one

molecule (Claim 1).
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5 or nore radical reactive groups in one nolecule in

the presence of the polynmer (A having a glass

transition tenperature not nore than -10C (Caim?2).

The present invention provides a copolynmer according

to Caim1l or 2, wherein theﬁpolyner (A) having a

glass transition 10 tenperature not nore than -10C is

a pol yorganosiloxane (D) (Claim 3). The present

i nvention i C I ; [ n
%‘Lﬁghg?&o’i‘e pasie %!ﬁ%‘en@%%ﬂ't% &J%gg% Qo(r?opolymer

of C ains . wherei'n nonomer

Eﬁs?fc%rcéfrﬁitﬁabléﬁﬁmli V\ﬁh@f&ﬁpsth@eéoﬁ@lyg&éy §s (& 8tdft 4dopolymer

Th esent I nvention provides a pol ymer

FRAHD ngX Oﬁoﬂﬁﬁeﬂﬁﬁlgﬁimd MdBorl herd, st 8k #tht € monomer
nmononer ( as at |least two aromatic rings being not

iiﬂcmdiﬁ%dﬁ{bsﬁﬂaﬂ&héﬂl[m‘%ﬂv@ng&%obﬁf AgorH ARShlaYic BeBdethd one
es a

together (Claimb5). The present invention provid

Al B BIa dAEAI0F St dtBrel %’0@}93 N hdlEc@Qin®hé pRsence of the
wherei n the nononer (B) i's an aromatic vinyl conpound

(dIpiergh) hﬂﬂr@ngfzﬁgm‘s traneftid® Re@iRyh tieS Aofmibie than -10°C
copol ymer according. to any one of Clainms 1 to 6,

igh 12)t he copol yner is a graft copol ynmer obtai ned
by further polynerizing an ethylenically unsaturated

25 nononer THe) presene inventioa pi@ndes @ aldPolymeFhgccording to
present invention provides copol yner particles '

dCledmdiingprt @, amyhearén oth&l polyendr t(A) 7ha¢lgs na 8glass transition
The present invention provides a flane retardant

conmprdratnre: ddtenmapotharer-10°Q be o ppdforganopiokaake®) (Claim
according to any one of Clains 1 to 8 (Caim9). The
pg¥esent invention provides a resin conposition

The present invention provides a copolymer according to
any one of Claims 1 to 3, wherein the monomer (B) has two or more
radical reactive groups per molecule (Claim 4).

The present invention provides a copolymer according to
any one of Claims 1 to 4, wherein the monomer (B) has at least two
aromatic rings being not in a condensed relationship and being directly
bonded together (Claim 5).

The present invention provides a copolymer according to
any one of Cléims 1 to 5, wherein the monomer (B} is an aromatic vinyl
compound (Claim 6).

The present invention provides a graft copolymer according
to any one of Claims 1 to 6, wherein the copolymer is a graft copolymer
obtained by further polymerizing an ethylenically unsaturated
monomer {E} in one or more steps (Claim 7).

The present invention provides copolymer particles

according to any one of Claims 1 to 7 {Claim 8).
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5 conprising the flame retardant according to Claim?9
(Caim10). EFFECT OF THE | NVENTI ON A new copol yner

.of the present invention nmay be used as a non-hal ogen

and non- phosphorus fl anme retardant having effect of
10 i nproving i npact resistanc%. Bl endi ng of the

copol yner of the present invention with thernoplastic
resins, thernnsetting resins, and elastonmers, etc.

may provi d%‘ dﬁ@”ﬁﬁ%ﬁ’cﬁﬂ h?i‘bﬂﬂe@‘” st aﬂghﬁg retardant’

flanme retar resi stance. 15 BEST

SOREATE M Al WM Qe G o any

Wrld of Oligidafdes (cREPoyen. the present invention is
not limted to the foll ow ng-description. A copolymner

of the preggyd pR¥QMH OthvedF U SpPovidee! YARres#) COnposition
segnent having a glass transition tenperature not nore

- tdeafipridfig théfdnde E’@ia)tﬂﬁht(a@bog)eﬁﬁfﬂ Claivh 199(Cllaite 8SY.

a unit derived from nononer i ch has tmo or nore
aromatic rings and with one or nore radical reactive
groups in one nolecule. In order to develop flane

retardancy and i npRPFRCES R THE INVENTION! | y obt ai ned
shaped 25 article, a copolyner of the present

~invention isnpwetepslpyereoftial preseeftonyentiosbhaiynbe used as a

pol ymeri zing in one or nore steps a nononer including

i -tedorat 4 hev-phokphodus nlamanetatdaont ingdngndffect of
one 7 or nore radical reactive groups in one

inipouireg impdet rexistdroce Blerddieg gfalharespdliimdrasi tle present
glass transition tenperature not nore than -10C. The
dnpehtionr witht hehprmsphstioveasinsy ithemrasseptinger addigs, and
a graft copol ymer obtained by further polynerizing in
ehastomensy; ectst epay aprdviée hy Iresirc abhypaesitisnuhaving outstanding
nononmer (E)y for the sane reason. Wen the copol yner of
tfleme retatarioyvandiiopact mwsigtahce.

BEST MODE FOR CARRYING OUT THE INVENTION
Although description of preferable embodiments of the

present invention will, hereinafter, be given, the present invention is

not limited to the following-deseriptions - -

A copolymer of the present invention comprises a polymer
(A) segment having a glass transition temperature not more than ~10°C,
and a polymer (C) segment having at least a unit derived from
monomer (B) which has two or more aromatic rings and with one or
more radical reactive groﬁps in one molecule. In order to develop
flame retardancy and impact resistance of a finally obtained shaped
article, a copolymer of the present invention is preferably a graft
copolymer obtained by polymerizing in one or more steps a monomer

including the monomer (B) having two or more aromatic rings and one
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copolyner, it preferably has a particulate form and
it is nore preferable, but not limted, that, the
polymer (A) is distributed inside the particle, and
that the polyner fornmed fromthe nononer including 10
mononer (B) and furthernore, if necessary, the pol yner
formed from the ethylenically unsaturated nononer (E)
is distributed outside the particle. The polymer (A)
r [ i-an :
lé’?eiﬂok% 5£H§c rgﬁgg{rﬁgj%@gs i oﬂgb%ﬁkhé N§A4eP 'émdst?ﬁg? of the

br anc i a Ccross- ed conpoun
(Pl AT MG BB BhERLIY BRSNS nho apiy 10
RS CHRARER b el hlondgh T orbopredRl @ et

{&éﬁ% ABE Yo Qin &R 1%, fﬁpﬁ{br&:&ﬁg@%fgzéﬁe%z ifh TéWSidrl Afbre steps .an

ratures nore t'han -10 uce effect

TRy RYi QALY TRAGKUFERISHRMGner [19) radk: $4dRSicbise.

tenperature used In the present invention represents a

gl ass transyheAnthé Bl eof GPRI hedsdrit iReedtibn is a graft
edition of "Polymer Handbook" published in 1999 by
+obBIMhELY i& PRBferably Cligs Af peepelYARY SorniJDReNREritCis more
units accounting for "a wei ght fraction of the pol yner

Preft@hblS baAshdthBhiked) e, tthleepolyiher d4F esirlistrdbdted inside
the glass transition tenperature of a copolyner is

ek g raictd, addi tihtetheapbyned fdrened firem tigd assnomer including
transition tenperatures of honopol yners of each

rcacRicrsS(B)candofigtherande ! ifenvei gty thetpalpmer formed from
Al t hough the pol yners having a glass transition
tthepeihglenieatlyt umsnentdted nidoraee (Eptis| disttibaited outside the
exanpl es of the polyner include: honopol yners or
eerdiclerers of al kyl acrylates, such 5 as ethyl

acrylate, butyl acrylate, 4-hydroxybutyl acrylate,

n-octyl adihd giadymeerd (&) etded hexyhe apredeatteindirgien may be
rubbers, such as '

linear or branched, and also may be a cross-linked compound that is

chemically or physically c_ross—linked.

A glass transition temperature of the polymer (A) used in
the present invention is preferably not more than -35°C, more
preferably not more than -60°C, and still more preferably not more

than -100°C. Glass transition temperatures more than -10°C may

-reduce effect improving impact resistance. The glass transition

 temperature used in the present invention represents a glass transition

temperature reported in the 4th edition of “Polymer Handbook”
published in 1999 by John Wiley & Sons. In case of copolymers,
monomeric units éccounting for a Weight fraction of the polymer of not
less than 5 % are taken into account, and the glass transition
temperature of a copolymer is calculated, using equation of Fox, from

glass transition temperatures of homopolymers of each monomer
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and pol y(nor bor nene- but adi ene) copol yners; and

pol yor ganosi | oxanes (D), 'such as

pol ydi net hyl si | oxanes, pol ynet hyl phenyl si | oxanes, 10
pol y(di net hyl.si | oxane- di phenyl si | oxane) copol yners,
and pol ydi net hyl si | oxane having hydrogen at ons
directly bonded to silicon atom etc. In order to

S AL O 1 ors

iy BRSNS SRR ot s, o
Tt SRR fneEa000 68 ot grample of e
S THENiAS basessaplaie s ases seEly e putes, suc

i v 1 28 Qf15RCT WV RVHRSYh @yl aacrylate, n-octyl
%%po%{)[} Prggpltgﬁg pre enr'til l;E:‘S;nventi onyi S set&‘fgl oser3t70 a v
’ | veydddex hyl&ylBt Adryla@S| Nditided ye®bebs! heuch as
rfa%%%%g%’ (%) ang%gr ?rt he et hyll)gni cally unsaturat ed’_
fadiBhe8S mngb%?@réﬁéﬂfutaﬂdiené)onb' N&dpSIHnrsh and

hose sil oxane copol yners, transparency may be 25
PIERIrBolABNE AR B EROIDOEbpbRIORY; 34 A& Upolybreafssiléanes (D),
satisfactorily develop inpact resistance and flane

IRick dangy, t hgolsRRhAhgRARSIAsaNe (p@l%;ﬁmhplﬁ_ﬁ@iﬂbﬂaxanes,
a graft linking group, and nore 9 _ preferably it has
é}ioéﬂ/(@ﬁlﬁietﬁ WiRIxafeafiipHd kNG AR EUPS | N corsalstnerisai n and
and/or a chain termnal, especially in a side chain,
AlydhethifsiloxMeé hadsng drydrbahratogns kiirectly bonded to silicon
pol yor ganosi | oxanes (D) are not particularly limted,
aitdng el uti on pol ynerization nethod, a 5 suspension

pol ymeri zati on nmethod, an enul sion pol ynmeri zation
met hod, et dn orgebeougied. flRnef eethidarnicy, spolytihodthylsiloxanes,
wherein cyclic, :
polymethylphenylsiloxanes, and

poly(dimethylsiloxane-diphenylsiloxane) copolymers ~are preferable
amohg them, and polydimethylsiloxanes are most preferable due to
economically easy availability.

When polymethylphenylsiloxanes or
poly(dimethylsiloxane-diphenylsiloxane) copolymers are used,
low-temperature characteristic may further be improved, and when a
refractive index of a copolymer of the present infrention is set close to a
refractive index of the mafrix resin with use of the monomer (B) and/or
the ethylenically unsaturated monomer (E) as mentioned later, in
combination with those siloxane copolymers, transparency may be
given to the resin compositioﬁ obtained. In order to satisfactorily
develop impact  resistance and flame retardancy, the

polyorganosiloxane (D) has preferably a graft linking group, and more
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| inear, or branched organosil oxanes havi ng a wei ght
average nolecular { weight (My) of not nore than
20,000, preferably not nore than 10,000, nore
preferably not nore than 5,000, still nore preferably
not nore 10 than 2,500 are pal ynerized using a

catal yst of an acid, an al kal P, "an salt, etc. In this
case, cyclic organosil oxanes are preferable. Mre

SIS 5 SRR, AL 12 e chai

W ANGNeS cpRtO30AR oK ARBS NN AL ilah kb8 sl

a simlar werght

(Mv) are u i: j f
above rrent‘i%\g%g{d m?ﬁé?%}lﬁ?ne% %8 %lgragg%by aneéséq(mrgre not
ks raf -] 4 ki gr.ou r hErizhdiBRar d
SRR AS it TR BRI PG GeliDa R meod,
Aside hiriRiat meMss@geanol &%ﬁl@foﬂ“‘e?@tﬁﬁmerizaﬁon

are used thout the organosiloxane in 20 the

aheMsode Bid.oned, Mt hadd. al prefardBlehed aige@héd wherein cyclic,

preferably in @ solution, a slurry, or an enul sion,

Rl %'Tﬁ%'ﬂ&féﬂ%ﬁ%d}ﬁyéil&aﬁe%ﬂﬁhg RAVPEiRHE avelfgd hddlecular
wei ght (My) of not Tess than 20, 000, preférably not

leSisht MRRv)56F R8O mdtel tHar OO PO chastakd biynest hese thiaan10,000,
100,000, silanes preferably having a graft-Iinking

GheHP prefirablE Wdtl fnorkel fie@ ,5,00025still anohe tbreferably not more
or ganosi | oxanes having a graft |inking group are

eftnl 2IFEO ede pﬁl@@ﬁeﬁ%&@t&iﬁﬁ ®fcathByssasfeanaieidy Hn alkali, an
menti oned above, etc.; and also a nethod wherein

adf, etabl Inithincast utyrddic orgasiosiloxanes ae prafersiia, 10

pol yor ganosi | oxanes having preferably a wei ght average

mol ecul ar Merghpréfdblel exaimpkss inthnd@0, H0Mnethod wherein
al so preferably pol yorganosil oxanes having a wei ght

averegehavimne bl @rafivingih g (dvs)ipodndifor dyedis, tivear20r G@@Gnched
and having a graft linking group are equilibrated 5

wrgenosilozsaresewith shgrafininkagl greupyehavorga sbailer weight
(2V(<:3i‘age molecular weight (Mw) are used together with the
organosiloxane in the above mentioned method; a method wherein
silanes having a graft linking group and/or cyclic, linear, or branched
organosiloxanes with a graft linking group, having the similar weight
average molecular weight (Mw) are used without the organosiloxane in
the above mentioned method; also a method wherein preferably in a
solut.ion, a slurry, or an émulsion, polyorganosiloxanes having a weight
aVerage molecular weight (Mw) of not less than 20,000, preferably not
less than 50,000, still more preferably not less than 100,000, silanes
preferably having a graft-linking group and/or cyclic, linear, or
branched organosiloxanes having a graft linking group are equilibrated

under existence of the same catalyst mentioned above, etc.; and also a

method wherein preferably in a solution, a slurry, or an emulsion,
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Si nce dispersion of the copolymer in a matrix resin
may be easily controlled, and as a result physical
properties of a final shaped article nmay be easily
controlled, the polynmer (A may be manufactured by an
enul si on pol ymeri zation methog, In case of using the
[[[ 10 pol yorganosil oxane (D) as a preferable
enbodi nent, the polyner (A) my be manufactured by
ey & BalisPloxBakY "Bzl | prefePABRA d rweigHte average molecular
above-nenti oned organosil oxanes. "I n this case, under
%ighenqm@{ tdre nebt aksed @ Siomoosybsaalieniley t peeferably
nmononer i ncluding the nonomer (B) and furthernore, if
?ﬂﬁ%@,@t&]\bsﬂb&ﬁn@& Wéﬁﬂgcél'dréighﬁi‘aarﬁeba@é edoledulmnamight (Mw) of
E), may be polynerized. Instead of the enul sion
pRitViees ithah 20,000 hedl hawvimyal gfd0 lefkibRegroup are equilibrated
pol yor.ganosi |l oxane (D) is obtained by nodifying the
Rolder gastideosfite: sanncatalysi fimiongteabbeaestcabove,
or by a nethod of nechanically forcibly enul sifying
t he pol yor ginosidispexséoi Of thlet ¢ pelgndsr iha raattikiresin may be
pol ynmeri zation 20 nethod, etc., using a high pressure
kasiigarormteolledf andaasl a sedisk pieydits] paopertieseof a final shaped
i ncludi ng the nononer (B) and, if necessary,
fantithe may deetdnilyenontidiiedythat polyree P9roregr bé Bhanndgctured
al so be polynerized. The pol yorganosil oxane (D) in an
dyul i oemstisien mpphjneerizationt anetdody plhbl icdsg kofowssing the
enul si on pol ynmeri zati on nmethods described in detail
ipelyrg200silezenz0(ly, asPazpoeicgadizoemboding:nipathe palymer (A)
2891920, U.S. Pat. No. 3294725, etc. - 11 i The
poiy begaeosifpokares bp)theremilsion solymetizatéorapetrod from the
obtained as follows. Emulsified are a cyclic siloxane
ebovesasnsipnsd onganilpxencsnednyihiy cpsecunder leFistigace of the
(D4), and/or, a bifunctional silane having a_.
PpiRisiod, eprdsinm pibssaiendy dhaenppomersinedding she monomer
and, if 5 necessary, an al koxy silane or a .
¢Bhdendativsthermpentot i haeeessasys hthe ethylenically unsaturated

monomer (E), may be polymerized. Instead of the emulsion
polymerization method, an emulsion of the polyorganosiloxane {D} is
obtained by modifying the polyorganosiloxane in an emulsion as
mentioned above, or by a method of mechanically forcibly emulsifying
the polyorganosiloxane (D) obtained by the solution polymerization
method, etc., using a high pressure homogenizer, etc. and
subsequently, a monomer including the monomer (B) and, if necessary,

furthermore ethylenically unsaturated monomer (E), may also be

polymerized.

The polyorganosiloxane (D) in an emulsion state may be

-obtained by publicly known emulsion @ polymerization methods

described in detail in JP 2000-226420 A, JP 200.0-83439_2 A, U.S. Pat.
No. 2891920, U.S. Pat. No. 3294725, etc.
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functionality of not |ess than two, such as

nmet hyl tri et hoxysil ane and tetrapropyl oxysilane, and,
furthernore if necessary, a graft-linking agent such
as ner capt opr opyl di net hoxynet-hyl sil ane, E

mer capt opropyl tri met hoxysilang, E E 10

met hacryl oyl oxypr opyl di met hoxymet hyl si | ane,

nmet hacryl oyl oxypropyl tri nmet hoxysi | ane,

- vi nyl di net wm)gahb@ﬂSxane (D) in an emulsion state may be

vi nyl phenyl nmet hyl si I ane,” and

By iRke ! tdiloRRs. NoRURILATS] arBl £f @il ¥ileed M@ represented by
honogeni zer etc. with water and a surfactant. In this

qag %,T%Ha&héﬂqg%y&&e@ﬁﬁsimm #DQ)) 4fY/hea bifunctional silane
méchdni cal | y 15 performed under high pressure, if

@ﬁﬁr@ﬁ%% WydeolpsgEestdyp, Phichsas dtnuaifdimethokysitiee, and, if
than 4, preferably not nore than 3, and nore

RleRb8saB} yanohlkoxiye silhng 8r by @tidrisaniosd podacitdtheeof with
alternatively pHi1s adjusted at not |less than 8, nore

gaateoabliyy tatndedsss Haan %o, sudh avrecindfrdetinyysilame and
| ess than 11 by addition of a base. And the 20
petrapeoprhkyeilahe peid fuethermete af netedsesy, thagrdfGlinking
preferably not |ess than 30C, nore preferably not

lagestt han 50€h stillasore mpreetepaiyrppybiiniathoxymethylsilane,
60C, and not nore than 150C, preferably not nore than
RéCaptopeopylefiatcahbyysidanepr e t han 95C. Hydrol ysis

and condensation reaction are performed preferably

uneldracayliylexyprpay1@in ethmgphethglsdacé, as nitrogen, or
in a vacuum and degassed state. Here, in

pot ey kafloxypropyl tréneylo bk ysikanex amdyyhdigiethoxymethylsilane,
silanes, etc., may be adopted a nmethod of using, as .
yémyl phanyldiresthoxymettydsilanpol gndr yiaglrhessilimeethaxysilane,
JP 63-202630 A, JP 63-202631 A, and JP 4-258636 A
gndferabist hdngfa lximggeniger yetcg arichi Waemandagesurigetant. In
seed | atex as described in JP 60-088040 A. Pr eferablﬁ, i
4his case, emulsification and dispersion may be mechanically
performed under high pressure, if necessary. Subsequently, pH is
adjusted at not more than 4, preferably not more than 3, and more
preferably not more than 2 by addition of an acid, or alternatively pH is
adjusted at not less than 8, more preferably not less than 9.5, and
more preferably not less than 11 by addition of a base. And the
polymerization temperature is set at not less than 0°C, preferably not
less than 30°C, more preferably not less than 50°C, still more
preferably not less than 60°C, and not more than 150°C, preferably not |
more than 120°C, more preferably not more than 95°C. Hydrolysis
and condensation reaction are performed preferably under an inert gas
atmosphere, such as nitrogen, or in a vacuum and degassed state.

Here, in polymerization of the cyclic siloxanes and/or

silanes, etc., may be adopted a method of using, as seed particles,
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described in WO 03/068835, nay be adopted a net hod of
using, as 5 seed particles, an organic pol yner having
swel I'ing property to cyclic siloxanes, or a nethod of
usi ng, as seed particles, a polynmer having a | atex

- particle dianeter of not nore Ehan 20 nm preferably

not nore than 15 nm and nor & preferably not nore
than 10 nm Enul sions of the pol yorganosil oxane (D) by
t - [ . 20d 1t K ily v _
orenl? PR, AR PR WP ReR L 0B PaRReet A,
tdied VP alas Cyl | 90 EYEd Bolytrbak@efiSxane lat
may be ad%pfgggeggta{ggmgﬁﬁ%%i ng%nsg%{%odﬁgﬁdg%ri eIéam_i atex

ids ) RedPahteNns 4RAMIERNE JP LHOBIRB2AA Pleférably, as

met hod of making the | ow nolecular weight cyclic

deR¥AR1 10 WO alsdes3hy ndddifg adB pted a0SRERRM of using, as
such as diatomaceous earth, and then"to be filtrated
HdedaparteRe! id1ebrighni® ptiiParel2A26Hh sm/é?liﬁ%%%ﬁ@'erty to cyclic
met hod of obtaining the pol yorganosiloxane inan
adfldxeirneR, $irad eneffidodu1slagC bkbadtd Pa@ﬁcl’k%‘, 22388Anéy having a
JP 2001-288269 A, etc. may be adopted. 20 For

dxepipartiche dgafiRte b uUsed rhoie dia®r 20 r@mG Netkferably not more
(nmodi fied) (poly)organosil oxanes having: a volatile

| thamdb aanl, ahdveiqget presétaianmhieanteihaal 1 Metmnor e

than 5 % preferably not nore than 1 %; a weight

aver age nolEwwmilsionsei gift (My) pblyeebanesotiae 2MP0Gy the
preferably not nore than 10,000, nore preferably not
redycy et ineem tho D meth@hdnshidd volutéleptef ahaldgulaetweighe cyclic
than 2,500; and hydroxyl group, amno group, or
yiaingsable grderptes vetnoas ek vodpltilgrlowpmmleanldrowyight cyclic
group in their ends. If necessary, the organosil oxanes

rralpxpaiesi ahhy WS aduptedbststtatredtipping adetadd reeadebusbed in -

%oup, such as nercapt opropyl group, _

h dtaty Ny $&9PH43pyand rdii 2002 RHOSR20 Ay mrogpyrhegraslipf making
vinyl group, vinylphenyl group, or allyl group.

the low molecular weight cyclic siloxane to be absorbed by adding an
adsorbent, such as diatomaceous earth, and then to be filtrated off as

described in JP 2002-121284 A.
As another method of obtaining the polyorganosiloxane (D)

in an emulsion state, methods described in JP 11-222554 A, JP

- 2001-288269 A, etc. may be adopted.

For example, there may be used linear or branched
(modified) (polyjorganosiloxanes having: a volatile low molecular weight
siloxane content of not more than 5 %, preferably not more than 1 % ;
a weight average molecular weight (Mw) of not more than 20,000,
preferably not more than 10,000, more preferably not more than 5,000,
and still more preferably not more than 2,500; and hydroxyl group,
amino group, or hydrolyzable group such as alkoxyl group or acyloxy

group in their ends. If necessary, the organosiloxanes may partially
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The pol yorganosi |l oxane (D) may be obtai ned by using
the 5 organosiloxane, if necessary, wth a
graft-1inking agent, such as silanes having the
simlar radical reactive group as nentioned above, and
addi ng water, a surfactant, etc. In this case, for
exanple, the resultant m xt ure under goes nechani cal |y
forced enulsification with a high pressure
0 [ cu Jda0rd ' [
;bae?% Gﬁ%éizt%%e% ;3!5232_& 'Iljl’?elalg%ll géaét‘?véjgrgkﬁf Ai@r i 4$ %ercsaptopropyl

neri za enperature |

oo, PPy T B sepob gy, vin

Ehe Ry DL, Rl 6, o i s se

to the sa ' i i @)o Bassb@sned by using the
nmenti oned a %%%?%sslﬂﬁga%% p}oilcny or ganosi | oxanscres &
hﬁ‘é’aﬁgsﬁoﬁ&ﬁlﬂ fCPHRRErPf will Ridrhf-lAKAPhEEHt &uch as silanes
wei-ght siloxanes as a raw material, selection of

F}Qixﬁﬂgr tRat §ioilal Gadidd10RSadye e A& mentioned above, and
pol yorganosi | oxane (D) having a reduced anount of the _
vl dihlel QrARW, B! 8GpfadtaMel @, SiloXeHi8. chBef Mercasamgile, the
usi ng an aci dic polynmerization condition in 20
ReLWIRH (Zalik QireOhin@¥Eddes Hidcvaanieslpieicdd ehhdBERation with a
etc., or forced enulsion polynerization of (nodified)

(ghy peegnneshbmcireszers Wttacin ozdef tbtobeefin a desired particle
surfactants nust be exhibited al so under acidic

Gpell t IMORS polyRierinditel @engsdrafute Ssr bactznngt kgshtlasn 0°C,
netal salts of alkyl sulfate, netal salts of alkyl
sptlefenibly atdtdiesarntthaiel BPCsatdre pfefatdlylyanyt lessl fleni @5°C, and
25 acid, may preferably be used. As the netal salts,
atdahiomeetladn SAA°E, mefacitdy notsndirentteal 7O°Candore preferably
pot assium salts may preferably selected. Sodium
dostemdrieetizen EQICE orfurthiesrmovs) pp & eetlbd ehelgame range using
Mor eover, there may be used nonionic surfactants such

am padyooral ky| draseal kad  enkationedpr edmveed byWhen  using
pol yoxyet hyl ene dodecyl ether; polyoxyal kyl ene
dpllj)arganesilmtanasepaebanvesnall pohyexty ef wplafile low molecular

weight siloxanes as a raw material, selection of polymerization

conditions may give the polyorganosiloxane (D) having a reduced

amount of the volatile low molecular weight siloxane.

In the case of using an acidic polymerization condition in
polymerization of cyclic siloxanes and/or silanes, etc., or forced
emulsion polymerization of {modified) (poly)organosiloxanes, surface
abtivity of surfactants must be exhibited also under acidic conditions.
For example, anionic surfactants, such as metal salts of alkyl sulfate,
metal salts of alkyl sulfonic acid, and metal salts of alkylaryl sulfonic
acid, may preferably be used. As the metal salts, alkali metal éalts
especially sodium salts, and potassium salts may preferably selected.

Sodium dodecylbenzenesulfonate is most preferable.
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nonyl phenyl ether; pol yoxyal kyl ene hi gher fatty acid
esters represented 5 by pol yoxyet hyl ene stearate; and
noni oni ¢ surfactants, such as sorbitan nono-lauric
acid ester. Alternatively, these may al so be used
together with the above-nentig ed anionic surfactants.
As acids for adjusting the systemin an acidic :
condition, inorganic acids, such as sulfuric acid,
ng&gélror Hef! ‘i’nagn d 'i.{s:tia ﬁgpgﬁhg m??@aﬂ{%edsuch as:
an uc yl'benzenesu

( or gahi ¢ "aci ds, _ as dodec _ oni ¢ 4
o R o A P pr R Py R FRAT 18Rk Cdodecy!
B R e Do oot i BBomyethytene
sHHyAphaAyl eﬁ’{h&g é%ﬁ?ﬁn@h@{& 4367 hBRI 88fer88¥%presented

exhi"bi t ehoug I'n sone cases,” and therefore

iHy MBYlyekEaiABhY WieSratHOVBNEN  noflyriaC sdHactalds, such as
acids are not” limted to the above-nenti oned exanpl es,

oebitaeymitb-Ras edidlanar. OTATt¥h LHivdIP! thddeNdiyn@obiBe used

used in conbination. After polymerization under

aepeitteropittll tHeoabbve-aodmiiehed ardBnandurfdctperessary,
after aging the obtained | atex at approximte room

t enper at ur ¢ efdndér laeljastihgntise wwsadmhinirah Eeidiekeondition,
the nol ecul ar wei ght of the pol yorganosil oxane into
inorzdrighacidsnesudhneass ysilfumic sacide iydddctdsrit cagtd, ddnd nitric
to 8 by adding an inorgani c base, such as sodium

il oxizge be podad sandndrge nix iadeds, st mscdodendbenzenesulfonic
25 amoni a, or an organi c base, such as al kyl am ne or

alckd,) dodeoylusulftyidr aciddend hefleloyobeetic maid,nmay also be used.
pol yneri zation of the siloxane. Simlarly, in the

&isee oflkydangdsualfbasi aqdsynepresaniah B% dodoojilbenmenesulfonic
surfactants nmaintaining surface activity al so under

lesd chavordiftinotisnanet ppefyerabhn asisl coExpompenrs artealso as a
cationic surfactants including:

suicfactante eNghaindepandead siigleuase ahereof may exhibit enough

effect in some cases, and therefore it may preferably used. However,
surfactants and acids are not limited to the above-mentioned examples,
and they may be used alone or two or more kinds may be used in
combination.

After polymerization under acidic condition is completed
and, if necessary, after aging the obtained latex at approximate room

temperatures for not less than several hours to make the molecular

weight of the polyorganosiloxane into more higher one, the system is

neutralized to pH of 5 to 8 by adding an inorganic base, such as
sodium hydroxide, potassium hydroxide, sodium carbonate, or
ammonia, or an organic base, such as alkylamine or alkylammoniuni
hydroxide, thereby terminating polyrnerization‘of the siloxane.

Similarly, in the case of using a basic polymerization



10

15

20

25 -

dodecyl t ri nmet hyl ammoni um br om de and

stearyltrimethyl anmonium5 brom de, and

di al kyl di met hyl anmoni um salts, such as

di dodecyl di met hyl anmoni um br om de. FurthernDre t he
above-nenti oned nonionic surfactants may al so be used
al one, or may be used in conbPnation with
above-nentioned cationic surfactant. As bases for

A efiibRd %Lﬂ%&éé’asﬁt% eﬁh?ffﬁ} ﬁgséﬁﬁﬁgndéé%%@ypoﬂs% under basic

|nor ani'¢ bases SUC r oXi assi um

g{aqﬁbﬁg ar ggféfe}imgf %taaeal %Q?m%m)m ! r%h%(]:%gﬂ))ﬂ)%?ggurfactants

organlc h-as

d. T hyd
?‘Q%fly Aot hylgmﬁ%%ﬁﬁﬂgﬁ%eg%esgrr%é T JECES e

ZIﬁZt}%Qﬁ’{ﬁloﬂg&fh Oi.f)rJ ﬂﬁier s or ﬁ?ﬁh@m ammomum

‘surfact ant 15 a Dbase, en sin
Uil eof apay exfihiid %ghaﬁfrﬁﬁﬁhrﬂ n SATEs, Cas%%lch as
and thefefore they may pre abl'y used. However,

Qﬁ&@&eé‘ﬁ@lﬁﬂémﬁ@rﬁﬂ{&nﬁh? nobhrbhfiéed to tIT""?.lrthe1"1'110re the
above-nentioned exanples, and they may be used al on€

Qb dvaOrmRmn tIBHR] hbﬁ‘i’@ni&aé’uﬂﬁctﬁ% iy &I%%bbé‘ﬁiéeﬂnalone or may
After term nation of polynerization under basic 20

Gendbéd 90 corh B HYSH SMth RRIR0m ehfticiReesSAbHic Makhent.
systemis neutralized in the sane manner as nenti oned

above by addi metsas fokr d]‘ih%lﬁirﬁg ek syaelh astos Wl bHEIC condition,
acid, or an organic acid such as acetic acid or

dﬂdqr;yrh ieemagses Wichi £s aGitdink hhg@bfyxlﬂ@r n%@ﬁisjsﬁhﬂm hydroxide,
pol ynmeri zation of the sil oxane 5 A wel ght average

padiinl dydirexielegrared cebRimphiiesgddsosindoyagenicDbases, aguch as
enul sion state is preferably 0.008 to 0.6 pm and

bk glapnefoariaht yhfdbdxite @Gndp p& usedmanetasesgahbairinonium
difficult 16 to stably obtain the polyorganosi|oxane
(Bdraikidesa sudlyhds aeeylagmethgidmehenidirankyérotidesdesanbed in
0.008 m and the pol yorganosiloxane (D) wth a weight
aNePagé - padb7B?l & hvaarboeh oftivedtivars 6f 6 eahidwaik: aurfactant and

~ a base, and therefore even single use thereof may exhibit enough effect

in some cases, and therefore they may preferably used. However,
bases and surfactants are not limited to the above-mentioned examples,
and they may be used alone or two or more kinds may be used in-
combination. After termination of polymerization under basic

conditions, the system is aged, if necessary, and the system is

‘neutralized in the same manner as mentioned above by adding an

inorganic acid such as sulfuric acid, or an organic acid such as acetic

acid or dodecylbenzenesulfonic acid, thereby terminating
polymerization of the siloxane.

A weight  average  particle diameter of the
polyorganosiloxane (D) in an emulsion state is preferably 0.008 to 0.6

um, and more preferably 0.01 to 0.35 um. In many cases, it is difficult
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possibility of deteriorating flanme retardancy and
I npact resistance of 5 the final shaped articles. In
the present invention, a weight average ' particle
di aneter may be replaced by a volune average particle
di ameter. The nononer (B) vvhiﬁw Is a characteristic
element in the present invention is used in order to
i nprove flane retardancy and 10 appearance of finally .
ayj d (@t | RLLE! YDKROWR ROlWEBHE average
?ﬁ \#\H@g ?ﬁg&e hyeer?:bgg?ﬁ %rslggturat g%}(rmnorrer (%? IS &
drficid \ﬁligﬁ'%ftéf @Qés?/ TELHZ6 DO uitieanal M[@&)o(lﬁﬁg{anosiloxane (D)
specialTy the polyorganosiloxane (D), may not be
£ LOwivet tdkerh Eaga%éféeaié’fhb'té‘ﬂ Gnoddlf fHfh €06 ym has a
flame retardancy and appearance. 15 The nononer (B)

#}}%@iﬂiﬁ& hst BeRIfYatidp el '}c'taﬁrdag'lr}%f agldeimpret Mesistance of

ing two or nore aromatic rings one or nore

rtadi gAahl ”sﬁ%?feldVﬁrﬁél@BPS Thtenpréd@dacihwntieha weight average
conpounds, for exanple, include conpounds obtained
Bartpubsdidibtdlg maphtiealrephiced thphanybsureerapieenage s particle
quart er phenyl s, phenyl napht hal enes, 20 ant hracenes, :
RULLEr. Or perylenes with one or nore vinyl groups,

etc.,, such as 1,1 -di phenyl et hyl ene, acenapht hyl ene

and vi nyl bimtembdnomeenB)unticH i thehasabietristid eterbgnt in the
al kyl groups, such as nethylvinyl biphenyl and

qirgent Anvehpbenyd uskid in omierats dniproveeflania retatelancy and
to obtain higher effect inproving flanme retardancy,
2ppdarhacpr ef diratllye ddetirdch shapeamartich). | dnal quripmindknown
having two or nore radical reactive groups per _
mulemdre. ifxarhichs the sibjlenicaloundsatucdtede monomer (E) is
conmpounds obt ai ned by substituting naphthal enes, 17

lipktiyy | sgrafepohengtzedquis t éhghepglymer  (A), especially the
phenyl napht hal enes, ant hracenes, pyrenes, or ' .
melybegressiladantenD)e maprotvbapblegto give thedinalrshaperd article
same reason, the nononer (B) preferably has at | east
tsadficient flame retardancy and appearance.

The monomer (B} used in the present invention is
characterized by having two or more aromatic rings and one or more
radical reactive groups in one molecule. Such compounds, for
eXample, include compounds obtained by substituting naphthalenes,
biphenyls, terphenyls, guarterphenyls, phenylnaphthalenes,

anthracenes, pyrenes, or perylenes with one or more vinyl groups, etc.,

“such as 1,1-diphenylethylene, acenaphthylene and vinylbiphenyl.

Compounds further substituted by alkyl groups, such as methylvinyl
biphenyl and ethylvinylbiphenyl, etc., may also be used.

In order to obtain higher effect improving flame retardancy,
it is preferable that the monomer (B) is a compound having two or
more radical reactive. groﬁps per molecule. Examples of such

compounds include compounds obtained by substituting naphthalenes,
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aromatic rings being not in a condensed relationship
and being directly 5 bonded together. Exanples of such
compounds i ncl ude conmpounds obtai ned by substituting
bi phenyl s, terphenyls, quarterphenyls,
phenyl napht hal enes with one or_nore vinyl groups, etc.
Fbre, t he above-nenti oned eXp}esSion referred to as
"havi ng at | east two aronatic rings bei ng not in

TSBRERSRS, IeEPLEBMATS!! BudEARhddA, | e plBAGRIpH Balenes,
fﬁ*&ﬁ?ﬁﬁff?%g B PR ifhy Heot o vRRE Broups, ete.
QTR L Cg Ofn%gre tbRL ﬁl'&%oﬁfﬁgﬁ Sé eﬁé% ﬁa&' Qﬁsleast two
i's counte SUCH a manner er nor e,

boﬁé:?adﬂ? ggﬂﬁg?@g&?ﬁ?' OBoride i S L LE ‘ﬁhotr&rﬁﬁ aﬂ& 'b%ﬁié Hmectly

ans at provi de at a° condensed

B Ct LiHe, S ]?ggﬁ??ijesa%f rectf)bﬁnﬁlsnﬁaclhﬁé compounds

respectlv ar omat ngs are y bonded

o egira | 1 rsh%%tﬁa%g ﬁg’l{bnﬂge ‘E&gﬂi@’i IEB) qiu%.rterphenyls

y“an aronmatl conmpoun

%{rﬁ%@gneg hthA R RO RERE 'o‘i"}ﬁgre %&ﬁogﬂaﬁiﬁgi&‘eway be

Preferabl e conpounds i ncl ude

2, 2" - di vi njibiphepyl | arove-nffntidhd i @fiﬁf’é’ésmn referred to as
3, 3" -di vi nyl bi phenyl, 4, 4" -di vi nyl bi phenyl,

Z‘h‘ilVIr% ( %‘tprﬁﬁgf‘)"ﬁw@ PAfdtMhtic rings being not in condensed
2- propenyl ) bi phenyl

%e?atl&hé/ihi@if | feeishyhatt th@rm@)ﬁbhh&hg yhasab@o or more aromatic
3,5,4"-trivinyl bi phenyl, and 3, 3' -di vi nyl bi phenyl is :
ashes, prbvidudefitbaabile edstemesgof hencorlderastd tdromdtic ring is
the sane conpounds as the ethylenically unsaturated
raiheved s il tieat | @nedndehesd armmerics rhgchs adeerh8d as one
usable with the nononer (B) include pol yfunctional

noon®lis , rings landshdit viliey nfvenbenef aromatic rings is counted in
di i sopropenyl benzene, allyl (meth)acrylate, triallyl

- cyvhureatraandieal | YWnd Sfmn'ylammarea thie adtlbq&l’e—-mq:mmcpnydad expression

i socyanurate, triallyl
referred to as “directly bonded together” means that provided that a

condensed aromatic ring is deemed as one aromatic ring, the
respective aromatic rings are directly bonded together.
For the same reason, the monomer (B) is preferably an

aromatic vinyl compound. As such compounds, the above-mentioned

‘compounds may be mentioned. Preferable compounds inclu.de
2,2’-divinylbiphenyl, 2,4.’—diviny1biphenyl, 3,3’-divinylbiphenyl,
4,4’-divinylbiphenyl, 2,4’-di(2-propenyl}biphenyl,

4,4’—di(?—propenyl)biphenyl, 2,2’-divinyl-4-ethyl-4’-propylbiphenyl, and

- 3,5,4’-trivinylbiphenyl, and 3,3-divinylbiphenyl is especially preferable

among them.
In addition to the same compounds as the ethylenically

unsaturated monomers (E) mentioned later, monomers which are
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i socyanurate, trinmethallyl isocyanurate,

tri(meth)acryl oyl 5 hexahydrotriazine, triallylbenzene
tricarboxylate, diallyl phthalate, ethyleneglycol

di met hacryl ate, 1, 3-butyl eneglycol dinmethacryl ate,

etc. A nononmer conponent including the nononer (B) is
conposed of 100 to 30 % by wel§ht, nore preferably 100
to 50 % by weight, nore preferably 100 to 80 % by

s th, RS BRSHEE rgc@ng PeytGhOGER! Tathofiefd, such
e SRy R Ponrte. “HiigemtaptBbnadih e SRIET (methjacrylate, triallyl
sHhiabe e A focbahhale, Bioion B Ro Bk Afffdte, triallyl

R e —
eg{a?fef?ﬁloﬁﬁah@l% PQy bér%erf@ytm;@'lé‘t%d *Pﬂall%l phthalate,

nown ra ynerization-etc

'@?ﬂ @eg‘fféﬁi%ﬁ%tha’cgf[hgg' 13 -bLRy IERRIRIO] (BinetMABRY1REE, etc.

component t he” nononer (B) is

pol ymeri zedy UpiginrRX} Sé&ﬁ%rféﬁatt hﬁcﬂﬁimgepchéA}nd)ﬂo&Q:r (B) is

an emul sion state by a enul sion polynerization nmethod

%@ﬁp&éé/d JENOYM toNBd 198t BY Sweilghd! nhére preferably 100 to 50 % by
2'-azobi si sobutyronitrile, drogen per oxi de,

gﬁ%' HIBreas i 1 1 (UTP BOWR BY vedikha! 6f t1ed tnoGinebdB) and
use pyrolytic Tnitiators. And in addition to the

FoeteeriBotd ONRA7E*3 MR} %1ghii POFepréferably Cexaddl % barveight,

-organi c peroxide, such as

tmBHd YpréRi il iGOoRy 0pgl ear b@naﬁ@ghmar@ﬂmjﬂqhan eopolymerizable
hydr oper oxi de, cunene hydroper oxi de, di cunyl

pAbAShE. tMbst Preferdbbpeheximimomet (B) UstysedearlonedeBoth of
or t-hexyl peroxide; an inorganic peroxide, such as 19

lexde sgRelp emaxil demopeitass itiue pesrsernkat @), andirexesssively large
persul fate, nmay be used together with, if necessary,
arheduti of thgerbpobunbrizable anonoriar nehdehyddeteriorate flame
sul foxyl ate, or glucose; and if necessary, a

retardancy of the finally obtamed copolymer.

Preferably, the polymer (C) may be obtained by publicly
known radical polymerization etc. of the monomer component
including the monomer (B). When the monomer component including
the monomer (B) is polymerized under existence of the polymer (A} in
an emulsion state by a emulsion polymerization method, publicly
known initiators, that is, 2,2’-azobisisobutyronitrile, hydrogen peroxide,
potassium persulfate, ammonium persulfate, etc. may be used as
pyrolytic initiators. And in addition to the above-mentioned examples,
a peroxide, for example, an ofganic peroxide, ‘such as
t-butyl-peroxy-isopropylcarbonate,  paramenthane  hydroperoxide,

cumene hydroperoxide, dicumyl peroxide, t-butyl hydroperoxide,

di-t-butyl peroxide, or t-hexyl peroxide; an inorganic peroxide, such as
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transition netal salt, such as iron(ll) sulfate, and
furthernore if 5 necessary, a chelating agent, such as
di sodi um et hyl enedi am netetraacetate, etc., as a
redox type initiator. Use of redox type initiators
permts polynerization even a | ow t enper at ures whi ch
cause substantially no pyroly ?s of the per oxi des,
desirably enabling setting of polynerization

JFTRGEPR e, gl oS 06 el doute
Gy, BRSPS R e, o o

at or

| ;éﬁgg%{r?%rﬁﬁﬁde é‘ntg}:ﬁ%%ga% the %lﬁ%gé;ngar?cgeﬁ{ necessary, a

_ ion netal” sal _atingl agent, etc., are
P s IR | leYalk AR 5826C dd i?éﬁgﬂmsulﬂfé'té,g 4 fiede¥rmore if
type initiators. i polymerizati of the nononer

TRARQGEHY, i nch udi nghd1Eing™NORBENR(B) . BYbhi Cl Yaknowlisodium
chain ?ﬂanSfer agent s rrélyg_wgl sg'gbe used and the anount
te'ﬂﬁ??e@fediénﬁhé&tféh&tﬁt’é’,' étel Yak W okayPe. inFeatht | ons

20 tor polynerization used herein, such as
pol yner i zatiqnof @806k dyHE ThitiafT8Seetieil¥s pl§merization even at
deoxi dation, are in a range known by those skilled in '
16 aenpdraltui®y | walitln catisthesuBstafealigomenegptolysis of the
including the nonomer (B) may al so be perforned in.
PreoRiddE) Ide siictils enligihd Betthop of YWy metiZtirpraspstatures in
invention is a graft 25 polynmer, an ethylenically
ung@delrahge. monomer (E) may further be

graft-polynerized. In this case, polynmers forned from

t he nononmePer6k)dess mciadipgneatomaeid irMngsdesuth as cumene
secure conpatibility between a 20 graft copol yner
fiyrdrepetoxidet dved plicymel fekpxide] mhy espeoiadly preficpabbnbe used
i ncludi ng the nononer (B), and a nmatrix resin, and to

sk eeddve typef initiapotsy meFhemmhonmityofiitbpemdtator tised, and the
matri x resin. -

amount used of the reducing agent, transition metal salt, chelating

agent, etc., are in a publicly known range in case of using the redox

_type initiators.

In polymerization of the monomer component including the
monomer (B), publicly known chain transfer agents may also be used
and the amount thereof is also in a publicly known range. Conditions
for polymerization used herein, such as polymerizaﬁon temperétures,
pressures, and deoxidation, are in a range known by thoée skilled in
the art. Polymerization of the monomer component including the
monomer (B) may also be performed in one or more steps.

When the copolymer of the present invention is a graft

polymer, an ethylenically unsaturated monomer (E) may further be

- graft-polymerized. In this case, polymers formed from the monomer

(E) is a component used in order to secure compatibility between a
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Speci fic exanpl es of the nononers include aromatic
vinyl 5 nononers, such as styrene and a- net hyl
styrene, vinyl cyanide nononers, such as
acrylonitrile, alkyl (meth)acrylates, such as nethyl
acrylate, ethyl acrylate, but%é acryl ate, octyl
acrylate, 2-ethylhexyl acrylate, lauryl acrylate,
stearyl acrylate, methyl nethacrylate, ethyl

B e S R gt OB o
@hﬁ@%&’%ﬁtiﬁd@&%g{)?ﬂ@ nﬁlonc{m&‘;it(%,c AL - mIBSRErd®, and to

one an WO Or nore s may be used in

- GRARE RAEI At £6 elsv@ﬁ?ésahyforﬁﬁf BsPEbeli® HieehdRix resin.

conbi nation vin nmononer s incl udi ng functi onal.

groups, SUEL&SHY IRAmPREOHE IS ronbierydnkuddihexdtic vinyl
groups, such as itaconic acid, (meth)acrylic acid,
fiHPRbhferaCi SucBNAs"®PrénaChlld Wi Meth§PneRRede, vinyl cyanide
i ncl udi ng epoxy groups, such as glycidyl

TRbhsfiatsakeichafsl adrilonitraleo (rAeiH)dendabed]raudH as methyl
groups, such as 2-hydroxyet ﬁyl nmet hacryl ate and

Gorylitex vty | acadaid, abtityRhoAgldte] t bedydr scrylhed,n 2-ethylhexyl
transfer agents, other polynerization conditions,

eiceylate edati8y] petylaes, zeddrgh fryldte, ehbyhwnneathlayrylate, ethyl

‘unsat ur at ed nononer (E), the sane conditions as

dasthdadigthteor bpabynemethheodatd, t hetpbnonrthaongatnt lauryl
i ncludi ng the above-nentioned nononer (B) may be
usethadrytdtiee myrietyl 2heflohgnybatiez ateamyl ahethecrylate, and behenyl
et hyl eni cal ly unsaturated nononer (E) nay be

prefluorgthten dieeser nray bestispd .aldhe good yimer of Anoire kihds may

present invention is used in an 21 anount of

freetfised ihycaombinasent han 30 parts by wei ght,

preferably not |ess than 50 parts by weight, and nore
pref er abl y Iichetessaryhaiher® mpay tse byusedi ght comignation vinyl
an anount of {)referably not nore than 95 )

monomers including functional groups, such as vinyl monomers
including carboxyl groups, such as itaconic acid, (meth)acrylic acid,
fumaric acid, and maleic acid; vinyl monomers including epoxy groups,
such as glycidyl methacrylate; and vinyl monomers including hydroxyl
groups, such as 2-hydroxyethyl methacrylate and 4-hydroxybutyl
acrylate.

As initiators, chain transfer agents, other polymerization
conditions,' etc. used for polymerization of the ethylenically
unsaturated monomer (E), the same conditions as described for
polymerization of the monomer component including the

above-mentioned monomer (B) may be used. Furthermore,

polymerization of the ethylenically unsaturated monomer (E} may be

.. performed in one or more steps.

The polymer (A) in the present invention is used in an
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parts by weight, preferably not nore than 90 parts by
wei ght, and 5 nore preferably not nore than 80 parts
by wei ght. The nonomer conponent i ncludi ng the nononer
(B) is wused in an amobunt of preferably not |ess than
1 part by weight, preferabéy not less than 0.5 part
by wei ght, and nore preferabl¥ not 1Iless than 1 part
by wei ght, and in an annunt of preferably not nore 10

R s L e e
ﬁ%#%“tbﬁ % Bt S it L o e e 70

RN t
ess t %g pa%?ﬂ bé M|§ﬁ&ﬁgr e? rabl y notn?ﬂ;gg%ehgr}an 25
ée&t@%;‘ SW h‘ﬁ’e'lﬂ%feraw Sdif ?ﬁ@f@@h&n @@ ﬁﬁi'tsl 95 widight, and

parts , and still nore preferably not

hRsse b?@f%r&ﬁlygngﬁﬁﬁ&ebﬁha‘&?ES@r%art@ sy weigtie, amount  of
preferably not nore than 69 part’s by wei ght,

preferabl y mgt rﬁ@h@rﬁéaa%ﬁgp&qmﬁ tifchdingetiget mofiger (B) is
preferably not nore than 35 parts by weight, and still

Nedl RAChAr alomOlbf Prefetdsly Abt Aaks sthah VRILgPart 2 weight,
The polynmer (A), the nononmer conponent including the

[m)emmrbl ¥ Blot By then @0.Bypani Of teights adnd ahede predirably not

are used so as to give 100 parts in total.
Apsiinhanof pae bolweght( Ahdaitl drhemounnorofrpiefdrable not more
firstly determ ned, and subsequently, preferably an
ahannb0opattbehewmuiglen)i pradfésahinpsad unairedtirn @@epaxts) by sveight,
determ ned so 25 that the sum of the anmount of the

mbyergmei¢rblandot Bnoaadthean r Eepaitsg byomtdigt, mendgiespecially
a total of 100 parts by weight. Use of the pol yner

(xefertivdy Mmoot menoreonthame®  pactsudbygwa2ght. he Homoethylenically
(B), and the ethylenically unsaturated nonomer (E)

an stteratdd naboomentd 8¢ is hesstdr amgesamekas olcvat lassathan O part
difficult f sinultaneous exhibition of flane

st wetigni; \preforabip act less ilsannt 8. parts by weight, more preferably
not less than 9.9 parts by weight, and still more preferably not less
than 19.9 parts by weight, and in an amount of preferably not more
than 69.9 parts by weight, preferably not more than 49.9 parts by
weight, more preferably not more than 35 parts by weight, and still
more preferably not more than 25 parts by weight.

The polymer (A), the monomer component including the
monomer (B}, and the ethylenically unsaturated monomer (E) are uséd
so as to give 100 parts in total. Amounts of the polymer (A) and the
monomer- (B) are firstly determined, and subsequently, preferably an
amount of the ethylenically unsaturated monomer (E) is determined so
that the sum of the amount of the polymers (A) and (B} and a
remaining portion may give a total of 100 parts by weight. |

Use of the polymer (4), the monomer component including
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In order to control norphol ogy of the copolyner and to
5 allow the copolyner to realize excellent nechanica
properties represented by especially inpact

resi stance when dispersed in the matrix resin, the
copol ymer of the present inveption is preferably in
the formof particles, nore %ﬁeferably in the form of
particles of the above-nentioned graft copol yner,

%ﬁ@e%é‘ﬁbﬁw‘}r ﬁégr Q.Plldy th@ tegl?%l];eggg%ytléﬂsgﬁﬁfa%d monémer (E)

copolymer par | es manuf a e enul st on

RAUKITR! | gL | Qﬁlovgehlaggri%%d% eqn%ﬁ%%e-oczagid@ﬁilg{‘t difficult

average particle dianeter thereof Is preferably n

FRRERE s QRN B Rt EaRBI0) Ahd RABact Adistance.

pm stil nore pre y not l'ess thah O.
and  furthgyBrges ol Sopfrel %@?buon%; BPrtdet BaPoly At and to
p

nmore preferably not 15 nmore than 0.7 pm nore ~. _ _
RIRSeT abky CoplyRiBr | b MPEMiAASBReelldnt Smedhiaiigal t ptéperties
obtain stably particles with a weight average particle
deprBdaied 295 espatiadlly0ogust adsishaidd GhRén Wiishesed in the
wei ght average particle dianeter nore than 1 pm have

anAes§irekid theoboplay Ridra it freddmmveatiahdanssefénbly in the
I mpact resistance ot the final shaped articles. 20

\Beih CPROLY¥IR, RlorkhprefeeaBRE inN\BBL fGfini 8f O;Eéﬂiidfleé of the
by the enul sion polynerization in this way, the

eiBdvelAlkritddhdie %rﬁﬁ élyater)yespdidllp preferabletal the form of
salt having not 1ess than bival ence, such as calcium

bé EsisolyRanpartidtes mhanhufectured s thnesmh iside polymerization
al umi num chloride, into the enul sion, and subsequently
trhetl2dd capahgneibnetl tbever esind weighntaveragayphreticlie diameter
separated fromthe agqueous nedium by heat-treating,
dbleyeniats pgeferably ngt desk dhyhn@.008 poagmatei preferably not less
nmet hod). In view of econom cally inexpensive
ahanl abhi0lli tym, 281l anbreuprefarablye 06t dasy bzall OR5 men, and
nmetal salts having not |ess than bival ence, halide
dartlservhond ks peefeaably metamorephesedt poh,bynoral prajerably not
chl ori de and magnesi um chl ori de may preferably be

usere tWsen 0.7 pm, more preferably 0.38 um. In many cases, 1t. is
difficult to obtain stably particles with a weight average particle
diameters less than 0.008 um, and particles with a weight average
particle diameter more than 1 pm have a possibility of deteriorating
flame retardancy and impact resistance of the final shaped articles.
When a cbpolymer of the present invention is. obtained by
the emulsion polymerization in this way, the emulsion can be
coagulated by addition of a metal seﬂt having not less than bivalence,
such as calcium chloride, magnesium chloride, magnesium sulfate, or
aluminum chloride, into the emulsion, and subsequently the
copolymer of the present invention may be separated from the aquecus
medium by heat-treating, dehydrating, washing and drying,

(coagulating method). In view of economically inexpensive availability,
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envi ronmental concerns require halogen free materials,
magnesium 5 sulfate nmay suitably be used.

Al ternatively the copolyner is precipitated by
addition, to the emulsion, of a water soluble organic
sol vent, for exanple, alcohol such as net hanol ,

et hanol, or propanol, or acet%%e: and subsequently,

it is separated fromthe sol vent by centrifuga

TN MR p——

YRS TR PSSR T By catciv

AR 0L AR B SRR O, o e
'Po%:m[sﬁ?al %8885%’1{1'% rré@i{‘@ehgl%gleﬁl e ?ﬁ k18! 9A8bhesium
sol vent layer,  an e of gani € sol'vent T ayer 1s |

t | i xed with t t
Sy B Y T e

preci pi opol yner conponent. Moreover, the

emul si on "%Vyter‘f&laﬁﬂfe bf pl?n{éir f?@%@%ﬂeﬁt&&% addition, to

particl es a spra ryin ocess. a powder

B8 dnlisiPe bf 35 v tERIOIbIL8lghnid Shahfl 08 exdarhp Nalcohol,
conposition by blending, the copolynmer of the present

A thiihidl, BERARBE R pAAkd:Ral f R%ton80uRR subscquently,

havi ng a wei ght average particle dianmeter o

Rf €4 & ¥t rdrBSthd RelvehtOBYy dBM1ifREAl dedldyatieh, filtration,
| ess than 10 gm still nore preferably not [ess than

2fc gahdahded f sl Taiamy ¢ BiBf Bealblatb@l AR StHdrametholy, there
nore preferably not- nore than 500 gm Especially a

pewehe meshtfioNadi AEthodei gheréivehadergmipasdivehe having some
dianeter simlar to or equal to a weight average :

Ripiree b wateanelebilitly, shehnas methy Sthypetete, is added to the
advant ageously prevents classification. In order to

feagulsidatiactirdipgy sbpolyaheprofnidiey ppasdnicirserfio tHextract the
the graft copolynmer in the matrix resin, the powder is
popbéyrabl yin rthe estalstomhaite e @eahic cajoeytdayef, and the
the present invention is |oosely aggregated.
organic solvent layer is separated and subsequently mixed with water
to precipitate the copolymer component. Moreover, the emulsion may
also be directly formed into fine particles by a spray drying process.
When a powder resin is used as a matrix resin in obtaining
a resin composition by blending, the copolymer of the present
invention is preferably collected as a powder havihg a weight average
particle diameter of preferably not less than 1 um, more preferably not
less than 10 um, still more preferably not less than 50 pm, and
furthermore preferably not more than 1 mm, more preferably not more
than 500 um. Especially a powder resin having a weight average
particle diameter similar to or equal to a weight average particle

diameter of the matrix resin powder advantageously prevents

classification. In order to facilitate dispersion of primary particles of
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The copol yner of the present invention may be bl ended
5 wth amtrix resin, such as thernoplastic resin,

.thernosetting resin, and elastonmer to give a resin

conmposition. The copol yner of the present invention
may preferably be used as a flame retardant for the
matrix resin. The resin conpoSition may be used as a

~flame retardant resin conposition that can give

AAREAT DloBIPNEL LRl B0 AT feBAChe PBWRS! R BRGRrABly in a

a finally Obtained shaped article. The anmount of the

ARG WiBEreOftheherif €86Pb! i @1k tftestAf MRERLON is loosely

resin is preferably no ess than 0."1 part by wei ght,

rageeg@leet erably not |ess than 1 part by weight, and

preferably not nore than 20 parts by weight, nore

preferabl y Ty ospotyibancil@heaptsschy MRictition kRast bkl blended

nore preferably not nore than 6 parts by wei ght,

esjthca ahhirix peefrer ety Nothephepldit fedidl tthebdosetting resin,

wei ght, per 100 parts of the matrix resin.

otk silastiger aw @iveind ®steedbmgposittoRDOVERdTRHARERr of the

range may nake nolding difficult, and an amount 1ess

tgrasehhénvangen traagsprdferdisiy| bé msddves epflaahd refarddaaitefor the

retardancy and inpact resistance. 20 Exanples of the

mattiix ressi. nsSTha cksitecompashtsnaphadid tsedesd Adlame retardant

pol ycarbonate resins, polyester resins, such as

pobyetbypesetiohetheyintarakitecadesnosd flaohy hotardenry and impact

terephthal ate resins, poly .

ressitanhex b enbndllyetiipieet shapedphttlvdt.at e resins, and

pol yet hyl ene napht hal ate resins, polyester carbonate

resins, pollyashenydent oftiher copolyesenof (fhree peesdrty invention to

nodi fi ed ones with polystyrene, etc.), polyphenyl ene

$hefmadrikerdsin , isppreferalely. sol flose thesi As] peottyisylveight, more

resins, polyarylene resin, polyani de resins,

PoElraehbl nohilers than s papbbyareight, andiprefetaldg not more than
ol yvi nyl acetal resins, polystyrene resins,

&9 pagtsyPyveight emass) preferatily yianimare| thagt yOeparts by weight,

cogolyner resi ns, butadiene-styrene copol ymer
still more preferably not more than 6 parts by weight, especially

preferably not more than 4 parts by weight, per 100 parts of the matrix

resin. Undesirably, an.amount exceeding the above-mentioned range
may make moldihg .difficult, and an amount less than the range tends
to fail to develop both of flame retardancy and impact resistance.
Examples of the matrix resins include, as thermoplastic
resins, polycarbonate resins, polyester resins, such as polyethylene
terephthalate resins, polybutylene terephthalate resins, poly
(cyclohexylene-dimethylene) terephthalate resins, and polyethylene
naphthalate resins, polyester carbonate resins, polyphenylene ether
resins (preferably modified ones with polystyrene, etc.), polyphenylene
sulfide resins, polyether sulfone resins, polysulfone resins, polyarylene

resin, polyami_de resins, polyether imide resins, polyacetal resins,
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(HPS) resins, acrylonitrile-butadi ene rubber-styrene
copol ymer (ABS) resins, acrylonitrile-butadi ene
rubber - a-net hyl styrene copol ymer 5 resins,
styrene- but adi ene
rubber-acrylonitril e-N phenyl gpl ei m de pp copol yner
resins, acrylonitrile-acrylic“fubber-styrene copol yner
(AAS) resins, polyolefin resins, such as

I V4RI 0 RE%n t : ;
gﬁj éygl{é% b ﬁte gﬁael S ?Q%Aln)!%’ f E?ilyﬁe r'no ree H%Ig irg\@rfp :Bg&f&%@@g—%g’l © eSS,
afery HiRELEH b el %ﬁﬁﬁzmgpoﬁé’sihg,s' Bﬁ,tacﬁ@ﬁ@%tgi‘&% NEopolymer
urea 10 resins, nela e resins, polyimde resins,

FREY rekatk, PRt ¥Ash RYile IR EMAR N AT RIR AFBESe fer (AB
Bubbe’sz, such azsﬁbutyl acryl ate based %bers@d&ﬁﬁ (ABS)
Tebirid, @ 4o iSrilSURRadierUt AGbBBRAGIthIN sttt dDaggfolymer
copol yrmers, pol ychl oroprene rubbers, natdral Tubbers,
byt enestyrehbangtadiéné enadbbadheRgohitehens-pHBiyMaleimide
met hacryl ate-butyl 15 acrylate bl ock copol yners,
Slopodyierci St | 8ey1bhiteRe CRRO1I¥ MRilSher-styrene copolymer (AAS)
styrene- but adi ene bl ock copol yners, hydrogenat edp
styirey)e-polyelifenerediheck saehol ysre polydrbly¥@sdsr polypropylenes,
el astonmers. These may be used alone or two or nore
pelyinethghtritanesreirnht ilybMeride ahavie foriMarenge, examples
resins, especially preferably use of 20 polycarbonate
haskdlq, eabntlvamesssiting deglgpepbryrerdsthey qanayol Fdens, urea
expression "pol ycarbonate based resin” has a neaning
trhsins, t molamines rewins) epslyifrdde S@edtrisy weisgghtirafed polyester
pol ycarbonate resin to a total amount of
posysar dorelnetameisy aoiglot rebbees, seichThe butyl acrylate based
pol ycarbonate based resin nore preferably contains :
abbbesss nitrile7orwbbsrsyeigginh ofas25bpohgdicaebangtlenitrile based
resin. Most preferably the pol ycarbonate based resin
capplimsrpol pelichinrapeenesirnbdgbst anatwitdly mildrers, Thatadiene
expressi on "the pol ycarbonate based resin contains
rubbers, . styremgbugsfliesns bonthiensesi meshpbt anethatsylate-butyl
al one" neans that the pol ycarbonate
acrylate block copolymers, “styrene-isobutylene block copolymers,

styrene-butadiene block copolymers, hydrogenated styrene-butadiene
block copolymers, polyester elastomers. These may be used alone or
two or more may be used in combiﬁation.

Of the above-mentioned resins, especially preferably use of
polycarbonate based resin can easily develop flame retardancy. The
expression “polycarbonate based resin” has a meaning that it contains
not less than 50 % by weight of polycarbonate resin to a total amount
of polycarbonate resin and other resins. The polycarbonate based
resin moré preferably contains not less than 70 % by weight of
polycarbonate resin. Most preferably the pdlycarbonate based resin
cantains polycarbonate resin substantially alone.

The expression “the polycarbonate based resin contains
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based resin contains not |ess than 95 % by wei ght of
pol ycarbonate. The ratio of polycarbonate resin in

t he above-nenti oned percentage. may give well -bal anced
excel l ent flame retardancy and inpact 5 resistance,
and the higher the ratio of_tgg pol ycar bonate resin
is, the nore satisfactory thé& effect is. As the _
pol ycar bonat e based resins, there nmay al so be used

GRROEAPES PateSHEN AL MAbYiaHIgea Ry GARRARAR ¢ HRShBRcarbonate

pol yest er - pol ycar bonat e resins,

S SR -ESRA LB PANKIHhBETEYd $hhAX9Be/LC BROLLIEIt B??:jdl‘ygearbonate.
etc., and in this F 10 case, the percéentage of the

PR GRitRPRAt BolehtbbRatth@bSin €81 thd sile-ientidieed F B centage
range as nentioned above. As other resins to be

ialudgittei nvell NR118aktyE ardzeBREAt DARGHe F @A Iad®F1 ARd impact
other than the polycarbonate resins nentioned as
axsimhase phnidiehalidyherehti enresl of elenpply@strbénatesbsin is, the
may be used. 15 Polycarbonate resins to be used for

trhergresdsthctoryethe asffedtais. beAgbtlsd nesdybyrivrkdtegdbased resins,

di hydri c phenol react with phosgene or carbonate

gheceinaay.alds ok hydd copblonmdis, such as polyamide-polycarbonate
bi s(hydroxyaryl)al kanes are preferable, and exanples

imeinale: bi s( hydr oxypbrest¢mpoharzabonate resins,
1, 1- bi s(4- hydr oxyphenyl ) et hane,

paly tard{ohdtpdpalydphetyysdvkane, c@fblymer resins, etc., and in this
2, 2-bi s(hydr oxyphenyl ) pr opane,

Zazehithefpdrpdnoxge 8§ Shdi polynapbemyic) unpr iparieole resin is set to
2, 2- bi s(4- hydr oxy- 3, 5-di chl orophenyl ) propane, and 2,

2hpi sarhy diemegpie nydn) titlesd falhoseo pricpatieer @dies tdibey thdluded in
phenol s i ncl ude: bis(hydroxyphenyl)al kanes i ncl udi ng
phenpplyigesbpsats issedsresins, resins other than the. polycarbonate
phenyl - bi s(hydr oxyphenyl ) net hane, 25

dEPHEN yNemtionkg da s arsienias) ettthenebousdnehtiopikdnyhermoplastic
1 -bis(4-hédroxyphenyl) et hane;

BESIE HiAW BRyBIsERy| ) cycl oal kanes, such as 27 -
1,1-bis(4-?ydrox phenyl ) cycl ohexane,
olycar onate resins to be used for the present invention

may be obtained by making dihydric phenol react with phosgene or
qarbonate precursor. As dihydric phenols, bis(hydroxyaryl)alkanes
are preferable, and examples include: bis(hydroxyphenyl)methane,
1,1-bis(4-hydroxyphenyl)ethane, -1,2-bis{(4-hydroxyphenyljethane,
2,2-bis(hydroxyphenyl)propane, 2,2-bis(4-hydroxy-3,5-dibromophenyl)
propane, 2,2-bis(4-hydroxy-3,5-dichlorophenyl)propane, and
2,2-bis(hydroxyphenyl)hexafluoropropane. |

| Other dihydric phenols include: bis(hydroxyphenyl)alkanés
including p'henyl groups, such as phenyl—bis(hydroxyphenyl)methane,
diphenyl-bis(hydroxyphenyl)methane, | and
1-phenyl-1,1-bis(4-hydroxyphenyl)ethane;
bis(4-hydroxyphenyljcycloalkanes, such as
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1, 1 -bis(4-hydroxyphenyl)-3,3,5-trinethylcycl ohexane,

and 1, 1 -bis(4-hydroxyphenyl)cycl odecane;

4, 4" - di hydr oxydi phenyl, bi s(4-hydroxyphenyl) oxi de,
bi s(4- hydr oxyphenyl) sulfide, i 5

bi s(4- hydr oxyphenyl ) sul f one, :
bis(4-hydroxypheny|)sulfoxide,27 B
bi s(4- hydr oxyphenyl ) ket one, hydr oqui none, bi sphenol

fiqogwgl%ﬁ%ﬁgﬂ%g?nggg%gg%’uorene, etc. These

di'hydric one, or two or nore
ki nds,; IR7\C Engk.i ' j henol s
el R A e ) I bt bRl ghtak? and

b]- 9q('B q"q)f . 3 -
2,2- biysg( hy%%?l%@)?g?%ﬁgpek car boﬁ%ﬁ edlhydroxydlphenyl’

- PhieEASRIrexy fhahyl)ogi@ebonat es, such %?s(qtﬁﬂ?%}‘heﬁyl)sulﬁde,

carbonate; “and dial kyl carbonates, such as (
s pRDRidR oRHBheh§h Silfonear bonat e myjs@ehPBAL:LANEShy])sulfoxide,
Besi des these aromatic polycarbonate " resins,
abilspﬁhaijﬂdi“oﬁ?bhéﬁghﬁlé‘@irﬁe, r eshj'r@rdcj[dﬁ?lo&@', yeti¥pRERol  fluorene,

~carbonate may 15 al so be used. Tn theSe polycarbonate

reisphenosty metiwh sl flexaeas, nex. beThesp v §shdbl8 may be
mai n chain thereof. In the present invention, either '

afiseal alorgd, orconponendre kirsdemmanheaused th coePRReHn.
system may be adopted as the matrix 20 resin. In

m xi ng of théhychpol yhenoly ddpedidiesepteferafsipt iton by tlised are
the matrix resins, such as thernoplastic resins,

thie(thmebetyphgnysisthanecarch®| 20-bighydratisticnylypigpane. As

usi ng a Henschel mxer, a ribbon blender, etc., the
reegbionane preyubsors| diakyle adeidomsiasy sualH as @iphenyl carbonate;
extruder, a 25 kneader, etc. In this mxXxing process,

teret edimdirybecdthenmddds ussath y ass elimethybl ¢catbpratewand diethyl
addi tives, including: antioxidants, such as phenolic
xgrbonate may be mentioned. Besides these aromatic polycarbonate
resins, aliphatic polycarbonate resins like polyethylene carbonate may
also be used.

In these polycarbonate resins, dimethylsiloxanes may be
copolymerized in a main chain thereof.

In the present invention, either of a single component
system and a multi component system may be adopted as the matrix
resin,

In mixing of the copolymer of the present invention with

the matrix resins, such as thermoplastic resins, thermosetting resins,

and elastomers, after mixing using a Henschel mixer, a ribbon blender,

“etc., the resultant may be melt-kneaded using rolls, an extruder, a

kneader, etc.

In this mixing process, there may be blended usually used,

publicly known additives, including: antioxidants, such as phenolic
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ant i oxi dants, phosphorus based anti oxi dants, and

sul fur based antioxidants; anti-dripping agents;

pol ymer processing aids, such as high nol ecul ar

wei ght pol y(nmet hyl nethacryl ate) based resins; flane
retardants, such as silicone pesins, red phosphorus,
and (condensed) 5 phosphates; “Inpact nodifiers such as
but adi ene-met hyl net hacryl at e-styrene copol yners, or

O b2i0RRRL Y TBRSsBAbALSC hded TAATibRRRALY TBHEZI 8ifur based
met hyl nethacryl ate, styrene, acrylonitrile, etc.

- i QoRildiants %&?H@Igﬁ%%lgt Qgéﬂ@%ol?h@ﬁ?@é%és@ng URIR! such as

conpri sing al ky )acryl at'e rubber an
ASileh0 hSIBESIdrosRnast Py (méfW indPh Avhgte} ObageN ti®sins; flame
such as terpene resins and acrylonitrile-styrene
aepatdareiss sudd ast siticaeesSiedibb) ré@MsospHdriayi Mhet(condensed)
absorbers; pigments; fiber reinforcing agents, such
ashepisestel| berimpddd | eigodHlegh asstidhc, akca, butadieherinethyl
carbonate, oxides of titanium zinc oxide
masthaaylaiel e rehay @dbpodjmeest er fi-Cbpolymers obtained by
m cro-parti.cles, and carbon nanotubes; polymer 15
|grafi-capblymexitiy@r gacdsill axahesrylacd udiyngieynatiydoaitrile, ete.
groups, such as polyorganosil oxane includi ng epoxy
grrdiopalkyt dnyedh) duiryiter sublserc br asm pegiox yubbdirf datdprising alkyl
st yrene- but adi ene- styrene bl ock copol yners;
dmdth)atrytategenbbersant aelymigpamsdexantyetrhelt-Mbdwckmproving
pol ymers, al kylene glycols, glycerol, and fatty acid
egearts,. siohd aseteapencagesins, afd aogHonitrile-styrene copolymers;
monogl ycerides, silicone oils, and polyglycerols;
adaplicizgrs;agdnbsicasdd; f onltfaviblts amgorbers;x megimesits; fiber
such as silane coupling agents and titanium coupling
dgtioscings pgenss,| puichr asnglans fiberppifillgragentch s talc, mica,
conbustion tests, such as UL-94 test, fluororesins,
$qdeiuas gesbenate.apxidesoet tiyaeigs, gint oxide nano-particles, layer
pol.yvi nyl i dene fluorides, powdery materials obtained
IBplicaiep o trRIRHiC pBlgretatticles, oty | eaban t Rapoebes; polymer
oLyners, such as (nmeth)acrylic acid_ ester based
EB Giventaapoborgaagsilprangromeiuding denctiengl egrevgs, ysuch as
n.29
polyorganosiloxane including epoxy groups; compatibilizers, such as

i
(epoxy-modified) styrene-butadiene-styrene block copolymers;
antistatic agents, such as polyamide-polyether block polymers,
alkylene glycols, glycerol, and fatty acid eéters; mold release agents,

such as monoglycerides, silicone oils, and polyglycerols; 'coupling

agents used for fillers and matrix resins, such as silane coupling

agents and titanium coupling agents.

| Especially for an anti-dripping agent in combustion tests,
such as UL-94 test,. fluororesins, such as polytetrafluoroethylenes and
polyvinylidene fluorides, powdery materials obtained by compounding
polyfetraﬂuoroethylene with other polymers, such as (meth)acrylic acid

ester based polymer may be used. The amount thereof is preferably in
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a range not nore than 2 parts by weight, nore
preferably not nore than 1 part by weight, and stil
nore preferably not nore than 0.6 -parts by weight,
per 100 parts by weight of matrix resin, and
preferably in a range of not |ess than 0.1 part by
wei ght, per 100 parts by mergﬁ? 5 of matrix resin, and
t hereby preventive effect may desirably be obtained

e f dGippi c t ' '
‘é\%ﬁ%ggat nBt (}P&)&mt A’ D B?Hégbg @%%%?tyvn}gfﬁ?e ﬁ%f%lga%ly not more

I'on’1's obtainéd*Trom
L . q . in .
PLETE 0, Pty OB e NEAMBROAS b BB ndPhithidthan 0.6
S o Lo ect] . .
PRIt 100 g, 19 LR F Rl 10, T ereraty
B St AL PLR . £ e Y MR ROy e

off A8tk e $E8Hn, ia%‘é?”ﬁﬂé}@bw\ﬁlrév%lﬁﬁﬁeéfﬁc@%i&és‘?fhbly be

Is obtained fromthe copo e presen

| s @Ry iedd tRe bRt dMEpRs bBeutdiere 15 may be

used a nethod wherein the conposition is hardened wth
heating, etWheaf tig¢ rb8fii edHEid9A0AS ist BBtdih@ABfrom a copolymer
resistant resin conposition” of the present invention

ioft thea pFobéht ehfentiBRNahfien HBSHMOPIARRS ek nidlding methods
obtai ned fromthe copolynmer of the present invention

- amsecafor ﬂid‘lﬂirﬁ@f ustell th¥amplpgastid réSineb sitié®s 2that is, an
e

shape conpat i for the 20 purpose of nolding using
majettivgn nridldilsg Siethods &nj egthdionOhéthd,and Hleat molding
pressing nolding, and then it is, if necessary, cured
tmethpsdyizdecalermled e tngldoag cinettsd, oktdoled peodygilikable, as
obtained fromthe flame resistant resin conposition
ahotdiegpmeskatsicfveflama resistaht pasid eohasdsitibhnof €tk present
25 and, many uses that need inpact resistance, flane

- raventiancy, WHieh r ¢hestranire, cetpositynbesnesttadned, from the

for exanple: office appliances and hone electric
apiolrmeesof she hpeseddskiveptoonpuidce rzs theohebetkng yesin, there
30

may be used a method wherein the composition is hardened with

heating, etc. after introduction of the flame resistant resin composition

| of the present invention into a mold, etc. When the resin composition

is obtained from the copolymer of the present invention and an
elastomer, for example, it is molded into a shape compatible for the
purpose of molding using molding methods, such as injection molding
and heat pressing molding, and then it is, if necessary, cured to
provide a molded product.

Use of molded products obtained from the flame resistant
resin composition of the present invention is nof particularly limited,
and, many uses that need impact resistance, flame retardancy, cold
resistance, etc. may be mentioned, for example: office appliances and

home eclectric appliances, such as desktop computers, notebook type
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conmputers, liquid crystal displays, plasma displays,
PDAs, printers, copying machines, fax nmachines,
(portabl e) tel ephones, (portable) audio instrunments,
lighting instrunments, game nmachi nes, digital video
caneras, digital caneras, vidgg recorders har d- di sk
vi deo recorders, 5 DVD recordérs, clocks, etc.;
battery for cars, etc.; parts of capacitors

MBS ﬁﬂﬂlcﬁl &‘gtsfdlc aislﬂﬁg gﬁégm%a Hﬁ%la?g c tp]j‘ﬁs LEinters,

grapg c di'spllay devi ces mat er i

PERFing U Fi‘ﬁ]a?z’hﬁ% £l eﬁ'[bﬁﬂﬁnbéc k@r?lrtéﬁan Ratp Hbﬂ€§ (portable)

covéers, and coil bobbins: electr c and el ectr i cal

et @id ﬁiﬁmﬁi&ﬁsa%gﬁﬁﬁ ﬁgst?ﬂﬁpé}&ﬂ%d oot rRHEIOIRA |Bgital video
menbers, such 10 as seal mmterials, VI bration

I@hét&@”d?ﬁsﬁ%@h&r@é YRS re&ﬁf'ﬂe% RRe-disk! @ﬁfe‘ongecorders
wheel s vi bration proof materials, etc. Obtained

NOVIe gdepsibis] Slduky, etbi;bhitterf $61a|&§k§96{d O‘tf.‘!arts of capacitors;
tenperature) 1| npact resistance and fl ame retar dancy..” .
IHeciXaNR BRd éechdcgihntieiahtsf pdess;rdudt a8sLED %ﬂ%ﬁ)hlc display
present invention will, herel nafter, be gi ven based
Gievﬁtxwptiﬁﬁplajrhaamﬁamtmt}ﬁme@dm 5EpPB bdx, Mel@shdfe jacks,
them A term"part" as used herein represent S part - by
vergiihal Blickowovgrsieagid eawint BobBbth X RéEdtiBNicS dridd electrical
Exanpl es and 20 Conparative Exanpl es were perfornmed
avatatitlwsudPakysetirzptompaatdesfdomitAnpbile @Enithers, such
obtai ned | atex was sanpl ed and precisely weighed, and

@S edal matdrodlsaiviboatyen abldi3OC Mmarterialoof.gldbs, heater fans,
resultant solid was precisely weighed, and the solid :

coapungrnvheelsi anidnviatianeprowfsmabedalsw dtic The

pol ymerization conversion was cal culated by using the
fol I owi ng éXptedesdomolded productaw amat endtabitgoosstanding (low
wei ght used x solid conponent ratio) - raw nmateri al
diﬁ?gger\ﬁéugﬁtlf@p@@rr&mmem@me aekatdagroy. mat eri al )
EXAMPLES
Although detailed descriptions of the present invention will,

hereinafter, be given based on Examples, the present invention is not
limited to them. A terfn “part” as used herein represents “part by
weight”. Following measurements and experiments in Examples and
Comparative Eﬁamplés were performed as follows.
[Polymerization conversion]

| A part of the obtained latex was sampled and precisely
weighed, and dried in a hot-air dryer at 130°C for 1 hour. The
resultant solid was precisely weighed, and the solid component ratio in
latex was obtained. The polymerization conversion was calculated by

using the following expression.
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nmonomer wei ght used } x 100 (%9 5 Here, a chain
transfer agent was dealt with as a used nononer.

[ Vol une average particle diameter] The vol ume average
particle dianeter of a seed pol yner,

pol yor ganosi | oxane particle, %?d a graft copol yner was
neasured in a state of |atex” A neasuring apparatus,
M CROTRAC UPA 150 made by 10 Ni kkiso Co., Ltd. was

& B o ARk R TRALY %%ﬁéﬁgﬁﬁ@rf%%m@ - raw
e N QR AT R AR pB¥pebflo @ ERliafy erial 1 /

Tlﬁgnghgéfewg%ﬁrggga: <WAS0 ?%2' uated by UL94 V test.
MANUFACTURI EXAMPLE 1 Manufacture of pol ybutyl

acryl ate based seed polyner (SD-1) 20 Into a
five-necked flask having an agitator, a refl ux

OB NS BhairP tIHA OO 8Beh N WaRIYEARGvit AR a 1A (PRIImer.

‘introducing inlet, and a thernoneter, were introduced

el uineesl 49 e&iﬁ'ﬁ:ﬁ:f@ﬂiéﬁ?ﬂe@&t] of water and 12 parts
(solid) of 15 % sodi um dodecyl benzenesul f onat e.

aqueous sOITHd @BlUmRNul8fdgy brbivldagamen &r ,ofl\E%de?olymer,
Gl5). 25 Subsequently the syStemwas raised up to 50

grulyafdeaiodilaaneepaaidtleiddb hdt Icopblynée e endMured in a

the systemwas substituted by "nitrogen. Then, 10

paatesoblateri ght mehsbuing appayhals MIOROTRACSUPR B30 made by
wei ght of t-dodecyl nercaptan were added. After 30

Mikktiss CA, Qid. pard uRpdweirghicats@lng thonicdnine akverage particle
par ament hane hydroperoxide, 0.3 part by weight of
stidinatef gumipl dehyde sul foxylate (SFS), 0.01 part by
wei ght of di sodi um et hyl enedi am net et raacetate (EDTA),
Qlr0paskt pasistdryce]

According to ASTM D-256, evaluation was performed by
Izod test at 0°C using 1/8-inch bar with notch.
[Flame retardancy]

The flame retardancy was evaluated by UL94 V test.

MANUFACTURING EXAMPLE 1
Manufacture of polybutyl acrylate based seed polymer (SD-1)

Into a five-necked flask having an agitator, a reflux
condenser, a nitrogen introducing inlet, a monomer introducing inlet,
and a thermometer, were introduced and mixed 400 parts by weight of
water and 12 parts (solid) of 15 % sodium dodecylbenzenesulfonate.
aqueous solution (manufactured by Kao Corp., Neopelex GIS)'.
Subsequently the system was raised up to 50°C and after the
temperature of the liquid reached 50°C, the system was substituted by

nitrogen. Then, 10 parts by weight of butyl acrylate and 3 parts by
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5 weight of ferrous sulfate (FeSO4. 7TH20O) were added,
and then the systemwas agitated for 1 hour. A m xed
| i quor conposed of 90 parts by weight of butyl

acrylate, 27 parts by weight of t-dodecyl nercaptan,

and 0.09 part by weight (solig% of paranent hane
hydr oper oxi.de was added contthuously over 3 hours.
Subsequent |y, post-polynerization 10 for 2 hours was

PRERE) VR he el R 0 o, 9580 g P, 001

ving a’vol une ‘aver age par |cl e met er

A @2&?%@5%@ PERaFARNTIALAE Maholbxidg 0.9 part

%nu? a %E%f (J)%%dpo yor ganos %xane p%l%c?efs(%s)i o 0d1 part by
%v&%h’t’%T E@s&ﬁﬂ?ﬂ%th&%eﬁgéﬂﬁnbfbt@a%&aﬂe gﬂmé}t oqmi@ lbart by

nutes at 7,500 rpm hono m xer s gi'ven

Rfréigﬁ[ EofS | fePPANE sxﬂﬂ'ﬂes'(FESO%r’R?@)t 8k dre Sad@ay @ﬁid’ "Blen the

SD-1) | atex equivalent to so 20 content of anmount

Wi Wad aitatedVRe 1 'Hd\.ﬁdu‘}@%ix%ﬁoht?uéf OSSRl of 90 parts

ask provided with an agitator, a reflux condenser,

' rbgfj wegsit of BhtPldachiatd, M Blpartd biynkeighit st HEbeeey] mercaptan

ition, and a t hérnonetef. The above- menti oned

Srddxn0e paul Hyorvedgist eoli€p of Mheralienfl sk tatdropeeexide was

The system was raised from35C to 80C over 1 hour,

witided 26n&igiioaisly Gverd®rhats. OMbéécp!ént&lﬁdpbbe—@ol}imerization
part by weight (solid) of 10 % dodecyl benzenesul fonic

dot @ (HoEA, wamn peafoltiterll tbyolkadn Garlptex iNehpdingx s&&] polymer
aqueous sol ution was added. Reaction was continued -
3SD-1prhabbnkodr soluhe aystage wastichenlianndted 60 6E. um at a
After the system was kept standing for 20 hours, pH
wadym@jrizatioth tonGefsioni oig980ti (trdodyeid anencaprzho metserédgarded
% aqueous solution to term nate polynerization. A

laest ® raiwvnmlatdiial cpoipyangraosi | oxane particles (S-1 and

S-2) was 5 obtained. Table 1 shows test results of

pol yneri zati on conver si on,

MANUFACTURING EXAMPLES 2 and 3
Manufacture of polyorganosiloxane particle (S-1 and S-2)
Using composition shown in Table 1, agitation for 5

minutes at 7,500 rpm by a homo mixer was given to prepare siloxane

~emulsion. Separately, a seed polymer (SD-1) latex equivalent to solid

content of amount shown in Table 1 was introduced into a five-necked
flask provided with an agitator, a reflux condenser, a nitrogen
introducing inlet, an inlet for monomer addition, and a thermometer.

The above-mentioned siloxane emulsion was poured into the flask at

once. The systern was raised from 35°C to 80°C over 1 hour, while

agitating under nitrogen flow, and then, 1 part by weight (solid) of 10 %
dodecylbenzenesulfonic acid (DBSA, manufactured by Kao Corp.,

Neopelex GS) aqueous solution was added. Reaction was continued
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‘aver age nol ecul ar "wel gh

and vol unme average particle dianmeters of |atices of

pol yor ganosi | oxane particles. TABLE 1 10
Manuf acturi ng Exanple 2 3 4 Pol yorganosi | oxane
particles S1 S-2 S-3 Seed polyner SD-1 Part 2 2 -
Si | oxane | on exchanged Part 2 280 200 Enmul sion
water SDBS Part 0.5 0.5 1 DB Part - - 1 D4 Part 93
93 15 DHPDMS Part - - 97.5 kSVA Part 5 - 2.5 PrDMVS
t [ 'y .
ARt 15 Rourd) oﬂl%“@ k&t 199s g@gﬁagg&%%dgg&ﬁt]a Bfter the system

Pol yreri zat 1’ on co ver si on

aY8E 48 tpﬁ,ratﬂdihg B IR LS ?'H?%va% 44; LQstgé toS@B§usmg sodium

sodi um dodecyl bénzenesul fonate 20

cRepzenasitel Dk & Afdos Qﬁ‘iutlon to terminate polymerization.
oct anmet hyl cycl ot etr asi | oxane DHPDMS

dahy@tegxyﬂ&mdihgatﬁﬂy&%a%sﬂgkg%es &&%@[& Wisth amg 8-2) was

YoleatiRed. v ITay1exy Pk Medshy fehiiTed Wﬁ%lﬁrﬁ@ﬁzaﬁén conversion,
MPrDVS: nmerca to ro ldimetho p p py xyneéthylsilane 34

-arMdANIIFAKREURY &a deXpbPiidleddiameters of latices of polyorganosiloxane

particles.
TABLE 1
Manufacturing Example 2 3 4
Polyorganosiloxane particles S-1]8-218-3
Seed polymer |SD-1 Part| 2 2 -
Siloxane lon exchanged | Part | 280 | 280 | 200
Emulsion water
SDBS Party 0.5 | 0.5 1
DBSA Part| - - 1
D4 Part| 93 | 93 -
[DHPDMS Part] - - |197.5
DSMA Part| 5 - 2.5
MPrDMS Part | - 5 -
Polymerization DBSA Party 1 1 -
Catalyst
Polymerization conversion 86 %|86 % |96 %
Volume average particle diameter um [0.23]0.24|0.28
SDBS: sodium dodecylbenzenesulfonate
DBSA: dodecylbenzenesulfonic acid
D4: octamethylcyclotetrasiloxane
DHPDMS: dihydroxy-terminated polydimethylsiloxane with an

average molecular weight of 2,000
DSMA: y-methacryloyloxypropylmethyldimethoxysilane
MPrDMS: mercaptopropyldimethoxymethylsilane
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Manuf acture of pol yorganosil oxane particle (S-3) A
conposition shown in Table 1 was used and after
agitation for 5 mnutes at 10,000 rpm by a hononi xer,
the systemwas 5 passed through a high pressure
honogeni zer 3 tines under pressure of 500 bar to
prepare a sil oxane enul sion: Fhis enul sion was
pronptly poured into a five-necked flask provided with

a reflux c_onglens : ?Fﬁ&ﬁﬁﬁ@f}h%rmm?Ew inlet, a

rmnorrer addition i and
MAfLra e %%#“S‘lh?ﬂ%ﬂ%%ﬂe B0l ed 1o 23C

and kept gf%h?eaf %h : Eh‘inv@a@"ﬁ@édtaﬁd after

system was a y so i-'um hydrogen

;ﬁgﬁq{tﬁ{ ??Itg ﬂlﬁ{ﬁ@e‘%aéte lﬁ%d@‘% It & 2o 1}szé11 @k |§§r§em was

ex 1 ncludi'ng pol yor gahosi I Xxane partic (S-3)

tAethrol@M & H]#?h Yesderd Ho?ﬁ%%érﬁz@f‘ Satlmes under pressure

ol ymeri zation co S|on 15 and”a vol une average

RAT 500! S aBEREpREe té‘esﬂ@iéﬂe Ofmi8iotr 0AMNASI eoraleon was
partl cles. According to "Pol yner Handbook", 1999, 4th

}§’ﬂl¥b Youd€dnio &y fvéaisoked T f)fcﬁfiéécﬂ.l @ith a reflux

ure of pol ydi net hyl sil oxane (synonym

I@@hﬁ@ﬁé@t MBthiytdehyirasduthiad iniet2a 3doiBhiercadditidruénlet, and
of the poI yor ganosi | oxane particles (S-1to S3) is

apiepthoRiedty, add teacESAMMaES drried dut at 30°C for 6 hours with
Pol yor ganosi | oxane based graft copolyners (SG1 to

ggitaricth | Subsetqlienely)ethe dsyistesk wuododded Wid R32C and kept
agitator, a reflux condenser, a nitrogen introducing

ispheting fom 2Oraouasdiahidothén! &tpH aofdthe sybesmowasesadjusted to
were introduced 240 parts by weight (including the 35

\6a8 eby asmtiogpa rydirogehh chihieohateexoi terinidiang polymerization, and
or ganosi | oxane particles) of ion exchanged water, and
fat=dly o pdakgsor pacloslihgx pulypegdnadiksafs- 1particles (S-3) was
obtained. Table 1 shows test results of a polymerization conversion,
and a volume average particle diameter of the latex of
polyorganosiloxane particles.

According to “Polymer Handbook”, 1999, 4th edition by
John Wiley & Sons, a glass transition temperature of
polydimethylsiloxane (synonym: polyoxydimethylsilylene) that is a

main constituent of the polyorganosiloxane particles (S-1 to S-3) is

approximately -127°C.

EXAMPLES 1 to 5
Polyorganosiloxane based graft copolymers (SG-1 to SG-5)
Into a five-necked flask provided with an agitator, a reftux
condenser, a nitrogen introducing inlet, a monomer addition inlet, and

a thermometer, were introduced 240 parts by weight (including the
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S-3) obtained in Manufacturing Exanples 2 to 4 in

anounts in Table 2 (Table 2 shows the anounts
corresponding to solid content). In each 5 case, the
systemwas raised to tenperature shown in Table 2
under nitrogen current with ﬁgitation. 0.5 part by
wei ght of sodi um f or mal dehyde”sul f oxyl ate (SFS),

0. 005 part by wei ght of disodium

SRS SHEAes! sl Ty ARl Bha o o
PRI ST AR e o o
SeIpHL R, SO ACTEP T, SRS Py SIER T Tl

g’géﬁféfé ﬁ{o&g%hgréﬁfo%%ﬁ’reé\gghgﬁig‘egd IsBidcontent). In each

nposition shown 1 n le 2 ropwi se over 1

RAWE, tABGsyisteR] WRls Sefldd %’teﬁ%éﬁg?%‘ shRywi¢ ARt TABEI 2 under

for 2 nor€ hours to obtain |atex
Eﬁtab%(eﬁaélﬂ%h%ﬂﬂ@ dReRibgraft copolymers (SG 1 to
SG5). T

able 2 shows test results of polynerization

conversi on o ?b_{'t Wi deidditt ©f SoWiuny OfdHiRalaedfydege sulfoxylate
particle dianmeters of the latices. [ |Ion exchanged

W@FSZ, V30 dsiad b WeRMbbRidisddhahestidenédniMtdimacetate
a latex having 15 % of solid concentration, and then 4
PBDTR), ased 090 Phazt Hyveidted oNfedhbos istéfzagueerssadded 1 hour
solution was added to the l|atex to obtain a

edagutiad eFssdmir foactad tbaiparaeuvaishiowninafiablt 09 and then a

"give a slurry having 12 % of solid concentration. The

ebbaupe (MG-da @il greéd nsdnosmyr besvihgat edmppsiticAXBowndn Table
then after the coagulated 25 slurry was kept at 95C

forwas maddeds ati brwes andl egsitadidiOGvasd codtimutrcat fdt. 1 hour.
The coagul ated slurry was washed with wat er whose
Subsdquead]lyy ti nesxtwemofh the gaftamomonsfr t(NEG+sihgving a
and dried to 36 obtain a powder of polyorganosil oxane
lrassposjtiatt shopwl ymefable 2 was added dropwise over 1 hour, and

after addition, agitation was continued for 2 more hours to obtain latex
of polyorganosiloxane based graft copolymers (SG-1 to SG-5). Table 2

shows test results of polymerization conversion of all graft parts, and

volume average particle diameters of the latices.

- Ion exchanged water was added to the obtained latex to
obtain a latex having 15 % of solid concentration, and then 4 parts

(solid) of 2.5 % calcium chloride aqueous solution was added to the

latex to obtain a coag’ulated slurry. Furthermore water was added to

give a slurry having 12 % of solid concentration. The obtained
coagulated élurry was heated up to 95°C, and then after the coagulated
shurry was kept at 95°C for 2 minutes, it was cooled to 50°C and
dehydrated. The coagulated slurry was washed with water whose

amount was 5 times as much as the amount of the resin, and dried to
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obtain a powder of polyorganosiloxane based graft copolymer.
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~ were obtai ned
and 5. Table 2

5 shows results of polynerization conversion of all

graft parts analyzed in a state of

"SG - 4)
2,

%0

1
in a sane manner as in Exanples 1,

graft copolynmers (SG -1 to SG_-4) Pol yorganosil oxane

based graft copol yners (SG

and vol une

EXAMPLES 6

| ati ces,
| ati ces.

average particle dianeters of the
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10 Imparting flanme retardancy to a pol ycarbonate resin

O or 3 parts by weight of powder of pol yorganosil oxane
based graft copolyner (SG1 to SG5, and SG-1 to

SG -4) obtained in Exanples 1 to 5 and Conparative
Exanples 1 to 4, and 0.4 part_by weight of

pol yt et raf | uor oet hyl ene (nahu% ctured by Daikin

I ndustries, 15 LTD. trade nane: Pol yFron FA-500) were

bl ended to 100 ' i f bonat
r eginne( ma(rjl_uf act 5??ﬁg§%ﬂﬁE%Eg@ﬂnpgg%g,hyt%%c??at ?ade
R Hosgs s an Rt Erafl CpBAELS SGRTIAG, e
by J + e ' . 2
y Japan uﬁ"ﬁ%’?@@i’%‘%ﬂé@ hased éﬁa‘i@coﬁa%l 625 1SG’-1 to SG™-4)

pel | ets. 20 1 njEction I ng ‘'machi ne

pade OciANGn éVE\AQt:ﬂWghgnﬁePﬂsi i@ﬂg?(all—x}lgl@ﬁef 2HULGJ0E. Table 2

280C, specl nmens | mensi on 0 inches for

SRR reéakhd bH25h1i6A HitherRRA BENRI1 Wrhh t alyzed
déi rrens?gn of a‘%%ﬂ%nch&#gr [ n’paeg?’ resi st a\rllgcre Parts analyze

gMak UgtdteNoaheices O M & dlhaB taﬂ%r&?& aha@s-lePaldfibters of the
a

Eval uati on was conducted for the obfTained specinmens 25
agfieegli ng to the above descri bed eval uati on nethods.
Table 3 collectively shows results of the inpact
resistance and flane retardancy of nolded articles.
40 ~ Oa~oOM>- CON:! OOH,-~ OO It 0O LOOMON

"W ENAMPMLESS tY 1 NaMdQOMBARATIVE EXMBLED 5ah N

vOOCMO-~ p NN
Imparting flame retardancy to a polycarbonate resin

0 or 3 parts by weight of powder of polyorganosiloxane
based graft copolymer (SG-1 to SG-5, and SG’-1 to SG’-4) obtained in
Examples 1 to 5 and Comparative Examples 1 to 4, and 0.4 part by
weight of polytetrafluoroethylene (manufactured by Daikin Industries,
LTD. trade name: PolyFron FA-500) .Were blended to 100 parts by
weight of a polycarbonate resin (manufactured by Teijin Chemicals,
Inc., trade name: Panlight L1225WX). The obtained compound was
melt-kneaded at 270°C using a twin screw extruder- (made by Japan
Steel Works Make, TEX 44SS) to obtain pellets. Using a FAS 100B
injection molding machine made by FANUC, LTD. with a cylinder

temperature of 280°C, specimens with a dimension of 1/20 inches for

- flame retardancy evaluation and specimens with a dimension of 1/84

inch for impact resistance evaluation were produced from the obtained
pellet. Evaluation was conducted for the obtained specimens
according to the above described evaluation methods. Table 3
collectively shows results of the impact resistance and flame

retardancy of molded articles.
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EXAMPLES 11 to 14 and COVPARATI VE EXAMPLES 10 to 13

I nparting flame retardancy to pol ycarbonate resin
based polynmer alloy O or 5 parts by wei ght of
particles of polyorganosil oxane based graft copol yner
(SG5) obtained in Exanple 5, 0.5 part by 5 weight of
pol yt et raf | uor oet hyl ene (nahu# ctured by Daikin

I ndustries, LTD., trade nane: Poly Flon FA-500), O or

neorbe BERES BE 51 4808 COMBURATIVEISRNEIRIN T % 95
P PSS Rl i Wy
. 0 _an _
Crmnut act urod s RE pEREEHY UP ppafRles Bl i Offlnosiloxane
Haskd) grafe c%b%g}qilgf i}ﬁ-{(@-ﬁ)h%bfté@ﬂde‘&"’iiﬂg Hx@shpR 5Thats part by

is: 807 parts™b of a pol ycarbonate resin

(\ﬁ&%ﬂftekﬁt bEAe U420t iifHen KQefdh hifdcturéd 3e DR Industries,
TufFfon A2200), and any one of 20 parts by “weight of

T ABSaas! ﬂaﬁ[@n%g‘:mﬁ%‘&éﬁ@(ﬂgﬂ o & %arﬂsnby,wagaﬁeof talc
15 nane: Sunac AT-08), 20 parts by weight of an AS

- rasd iR R EyU 8fan hald aneodbyraeE, tiedd pahdé:e8G-2000), 0.2

nmpany, trade nanme: Toyo styrol AS-41), 20 parts by
gﬁr@ hbyotwreigho! dfstavgﬁén?dlﬁsl aintioridrac (et fayturkey by Asahi
t

yrene | ncor porate nmpany, trade name: Toyo styrol

®d3ka (ERVLENL),, tradd AQnpar POHO)Weirght0.0f part by weight of a

pol yet hyl ene terephthalate 20 resin (recycled resin,
phspes rirsela byd KARKAL GORRGRATIfA urednby dsadiiyDenka Co., Ltd.,
product). The obtai ned conpound was nelt-kneaded at
268de ugireg: HP-10) serevblentieddeto thadellbwidgpasinSt eélThat is: 80
Wrks, Ltd., TEX 44SS) to produce pellets. Using a

A td O9B weighttofon polydanhomathirasimyomrdFabjufedNUg, Idemitsu
LTD. with a cylinder tenperature of 290C, specinens
Hddan dndi,nmnasiconaaie:1Tufldn AARGQ); dridarmmyr enar dAy parts by
eval uation and specinens with a dinension of 1/8 inch
fweightrpefc arr &8S tmste (@2anufactured by Japan A & L, Inc., trade
name: Sunac AT-08), 20 parts by weight of an AS resin (manufactured
by Toyo Styrene Incorporated Company, trade name: Toyo styrol
AS-41), 20 parts by weight of a polystyrene resin {manufactured by
Toyo Styrene Incorporated Company, trade name: Toyo styrol G-13
(HRM13N)}, and 20 parts by weight of a polyethylene terephthalate
resin (recycled resin, manufactured by KANEKA CORPORATION,
in-company product).

The obtained compound was melt-kneaded at 260°C using
a twin screw extruder (made by Japan Steel Works, Ltd., TEX 448S8S) to
produce pellets. Using a FAS 100B injection molding machine made
by FANUC, LTD. with a cylinder temperature of 290°C, specimens with

a dimension of 1/12 inch for flame retardancy ‘evaluation and

specimens with a dimension of 1/8 inch for impact resistance



eval uati on were produced fromthe obtained pellets.
Eval uati on was conducted for the obtained specinens
according to the above descri bed valuation nethods.
Table 4 shows results of the inpact resistance and
flame retardancy of nolded articles. 43 d co 00 ~
cli 000i ZtoC Op U -N2ooO NWONIT | QN O
OOt--i OMLOC, C, 0O LO1O00 cl Wi pi C7try

:gv'é\llw%étgon eg igrgdg'ced A% theoob"caﬁe& }géglétg.'NEQ&Jthion was

acct 'm awaaa awaaa-~,
conducted for the obtained specimens according to the above described

valuation methods. Table 4 shows results of the impact resistance

and flame retardancy of molded articles.
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gi ve both of nore excellent flanme retardancy and

i npact resistance as conpared with those in

Conpar ative Exanples. 46 CLAIM5S 1. A copol yner
conprising a polynmer (A) segment having a glass
transition tenperature not nnri than -10C, and a
polymer (C) 5 segnent haV|ng t"least a unit derived
froma nmononer (B) mﬁth two or nore aromatic rings and

gne o TOr Gl RnlCACUINE AEHPS R QS HNRCH Sxamples

2. The copolyner 2 &C6r ing to &h the

%fé) lb\ﬂﬁ rof ﬁloqe%%?cfetﬂeﬁ? F}Piﬁﬁg‘%fet&?iaadé&ﬁ Qnﬁylmngact resistance as

yneri zi nore steps
BB L TRASE (Bl YA 40ndhleEDre aromtic
rin and one or nore radica reactl e groups in
onenol ecule in the presence of the polyner (A) having
a glass transition tenperature not nore than -10C 15
3. The copol ynmer according to Claim1l or 2, wherein
the polymer (A) having a glass transition tenperature
not nore than -10C is a pol yorganosil oxane (D). 20 4.
The copol yner according to any one of Clainms 1 to 3,
wherein the nononer (B) has two or nore radica
reacti ve groups per nolecule. 5. The copol yner
according to any one of Clains 1 to 4, 25 wherein the
nononmer (B) has at |east two aromatic rings being not
in a condensed rel ationship and being directly bonded
together. 47 6. The copol ymer according to any one of
Clains 1 to 5 wherein the nononer (B) is an aromatic
vi nyl conpound.
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7. The copol yner according to any one of Clains 1 to

6, 5 wherein the copolyner is a graft copol yner
obtai ned by further polynerizing an ethylenically
unsat urated nononer (E) in one or nore steps. 8 A
particul ate copol yner according to any one of C ains
10 1 to 7. 9. Aflane retardart Conprising the
copolymer or the particulate copolyner according to
any one of Clains 1 to 8. gA resin conposition
conprising the flame retardant "according.to Caim?9.

1. A copolymer comprising a polymer (A) éegment having a
glass transition temperature not more than -10°C, and a polymer (C)
segment having at least a unit derived from a monomer (B) with two or
more aromatic rings and one or more radical reactive groups in one

molecule.

2. The copolymer according to Claim 1, wherein the
copolymer is a graft copolymerrobtained by polymerizing with one or
more steps a monomer including a monomer (B) having two or more
aromatic rings and one or more radical reactive groups in onemolecule
in the presence of the polymer (A) having a glass transition

temperature not more than ~10°C.

3. The copolymer according to Claim 1 or 2, wherein the
polymer (A) having a glass transition temperature not more than -10°C

is a polyorganosiloxane (D).

4. The copolymer according to any one of Claims 1 to 3,
wherein the monomer (B) has two or more radical reactive groups per

molecule,

5. The copolymer according to any one of Claims 1 to 4,
wherein the monomer (B) has at least two aromatic rings being not in a

condensed relationship and being directly bonded together.
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6. The copolymer according to any one of Claims 1 to 5,

wherein the monomer (B) is an aromatic vinyl compound.

7. The copolymer according to any one of Claims 1 to 6,
wherein the copolymer is a graft copolymer obtained by further
polymeriZing an ethylenically unsaturated monomer (E) in one or more

steps.

8. A particulate copolymer according to any one of Claims

1to?7.

9. A flame retardant comprising the copolymer or the

particulate copolymer according to any one of Claims 1 to 8.

10. A resin composition comprising the flame retardant

according to Claim 9.



