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_atterrpted i nprovenent in the flane retardanlﬁ%

- 1 - DESCRI PTI ON GRAFT COPOLYMER AND RESI N :
COVPCSI TI ON CONTAI NI NG THE SAME 5 TECHNI CAL FI ELD The
present invention relates to a

pol yor ganosi | oxane- cont ai ni ng- graft copolyner and a

‘resin conposition containing fie

pol yor ganosi | oxane-cont ai ni ng graft copol yner which

to excels in flame retardancy and i npact resistance.
BACKGROUND ART Pol ycar bom¥E®CREBTH3Nare in wi de use as
materials for - electric/electronic parts,. OA

i nstrunents, household articles or 15 building

“materials because of their excellent inpact

resi st ance GRERT CREDINMER AND BRI CONPOIMION .

~ Al 't hough pol ycarbonate resins Hhave excellent flane

retardancy conpared GQNTAOVING yFRBSAME ns and  so
on, there have been demands in sone fields,
partlcularly inthe fields:of electric/ electronic
parts and QA instrunments, towards nmuch 20 nore

excellent flanme retar déﬁﬁ@HI\Hﬁ?d\It F8EEDhave been

addi ng vari®he f| apresestar danyentiosy e hake to  a
proposed use of pol yorganosi| gxane co%p 4
r pbliorganpsilexaneeaatainiagrihapr ol Sy composition

non- phosphorus fl ame-retardants. As .a, net ho? for hich
peontainieg athes Halyerganosilogane - Fesiniggalt icopolgngg which
a pol yorganosi | oxane conpound, there has been known, :

f excalganplameeterdaney AnEHNRPASE IeSistadtte resin
conposed of nonoor ganopol ysil oxane i s kneaded into a 2
non-silicone polynmer (Patent Docunent 1). However,

BACKGROUND ART

Polycarbonate resins are in wide use as materials for
-electric/electroni_c parts, OA instruments., household articles or
building ﬁlateriéls because of their excellent impact resistance, heat
resistance and electric properties. - Although polycarbonate resins
have excellent flame retardancy compared with polystyrene resins and
so on, there have been demands in some fields,: particularly in.thc
fields of electric/electronic parts and OA instruments, towards much |
more excellent flame retardancy, and there have been attempted
improvement in the flame retardancy = by adding various
flame-retardants. There has been proposed use of polyorganosiloxahg
compounds (also refe.rred to siliconés) as non-halogen _and
non—?hosphorus ﬂamé—retai‘dants. As a method for producihg a
flame-retardant resin composition wusing a polyorganosiloxane
compound, there has been known, for example, a method in which a

silicone resin composed of monoorganopolysiloxane is kneaded into a
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the effect is not sufficient. And if the anount of a

~certainly have the effect of inparting flane

retardancy to the resultant resin conpositions, but

silicone resin is increased so as to conpensate for

‘the insufficient 5 flane retarglancy, the inpact

resi stance of the resin conposition deteriorates.
Thus, there remains a problemthat it is difficult to
ahiraisilicori¢ greymetra(Rigant rRetnmeonpdsi t Howavest siheene resins

“in both flame retardancy and inpact resistance. As a

netrtamialy draver duucfiagt of finpeetingt Hammretesdancy 1o the resultant
conposi tion in which a polyorganosil oxane conpound is

useth tompogitionsgdott thpabect &sinof swflcients hdnddf the amount
conposi tion, there has been known a nethod in which .
ez istliconmoesinsisvinereaged\as gartoseompansato Mathe Agsufficient
graft copolymer, which is prepared by . -
dtaane- yot oF, nghe nRRct nErfaREnGntf the resin composition

pol yor ganosi | i xane particles 15 with 0.2 [tmor |ess.
idetarigratas., Rhaspolhiaret ramaias ot RYPRIAE ahtl"@tn%txé%i difficult to

into_a thernoplastic resin (Patent Docunent 2). . '
ehigiera. Targeratardaet [Ke6E) COMPPSIHED Laa g&Relp fradoth flame
not been achieved in any one of the flane-retardant
r@afd%%b@@ﬁt%lﬁ%c%ﬁmﬁé@%-i or art for thin-wall

mol ded products in ipcreasing demand on 2Q the rket .
or fornul athdnd cBWRtAPH rﬁ?ra %Wéﬁicé?gar?ouﬂ?n'bq‘rﬁ rdant resin
anti-drjpping agent. necessary to neet hal ogen controls

HORBREGTo Nt WISy fra PRy SRR Ox R Sofpotind S Hised to

subs Lol bopoueTenl L A L OSKEL LS o s b
| t-f1 ow i d i mpact, resj st Pt '
ORI By odUHOt 2 95 hPEHER | nBECDFes SPANGES ¢ of @

AR SRS B B, B B et by

Tghl‘%f{—g\éﬁrl\glagging_a vinyl monomer onto polyorganosilixane particles
with 0.2 urﬁ or less in d_iémcter, and polytetrafluoroethylene are mixed-
into a thermoplastic resin (Patenf Document 2).

However, .a sufficient level of ﬂéme retardancy has not
been achieved in .any one of the flame-retardant resin compositions of
the prior art for thin-wall molded products in increasing derrrland‘ on
the market or formulations containing a smallér amount of an |
anti-dripping agent nece-ssary to meet haiogel_i controls or reduction' of
raw material costs. ‘Thus a ‘substantial improvement in flame
retardancy is desirable. Further, to maintain a balance between
ﬁlelt-ﬂow properties and impact resistance of the thin-wall produc;ts, é

higher impact resistance is also desirable.

'Patent Document 1: JP 54-36365 A

Patent Document 2: JP 2003-238639 A
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Probl ens to be Sol ved by the Invention Accordingly,
the object of the present invention is to provide a
pol yor gsnosi | oxane-cont ai ni ng graft copol yner that
gives 5 excellent flame retardancy and i npact
resi stance and provide a resi 3 conposition excellent
in flame retardancy and inpact resistance by using
the graft copol ymer. Means for .Solving the Problens 10
After directing DISEhEISHRECQEIFEBE NIdONwar d t he
solution of the above described problens, the present
i Prodicmsstohbe Solyed by thealnverticire- ret ardant resin
conposition that excels in both flanme retardancy and
i npact resiAtcordénglyn Bee obbitche8f bihre f present [dpxentigg is to
pol yor ganosi | oxane npdified with a graft-Ilinking agent )
wravid¢ 18 pslysuepnesilesanerrsaiing giatte sonedymer that gives
equi librium then, adding a . silane conpound djfferent .
fexneliens fameerefpadency faddmppeh regstance apspropde a resin
product_ and allow ng. themto reagt w th each otFer . b
Frraposiint i gicslicadnid dlagns: Tetagdaney aBPolPREFT Aegiptance by .
vinyl nononers with the [latex of the above-described :
d%$¥%ﬁ@5h§§ﬁi6?§ﬁ ‘M&hd | astly, mixing the 20 graft
copolynmer into a thernoplastic resin. Thus they have
finally acconplished the present invention. )

ecifically,.th esent invention relates to a

depBsdaR ST iR -ggﬂngﬂ?ng graft copol ymer obt ai ned

by: addi ng 1 to 1Q.parts, by.weight of;a
- graft-linki eggéﬁ{e gténged}/ql €9 g@e?{gll}seg?r% toward the

S B B R R BT pfgptors have
PSR i Ot SorpHBEL bt o GRHabAThaheRERts In bot
oy nasher it Halfaflh fap°he abtgined by ot

pz%la)(:tl rgi f,gfg,'o%ggﬂgghgﬁgﬁg %88{}%% b Iasgr@L%lﬂiﬁg .égent until its

polymerization conversion reaches an equilibrium; then, adding a
silane compound different from the above: graft-linking agent: to the
reaction producf and allowing them to react with each other under
specified conditions; and then copolymerizing vinyl monomers with the
latex of the above-described polyorganosiloxane; and lastly, mixing the
graft copolymer into a thermoplastic resin. Thus they have finally
accomplished the present invention. |

Specifically, the présent invention relates to a
polyorganﬁsiloxane—containing graft copoiymer obtained by: adding 0.1
to 10 parts by weight of a graft-linking agent (C} to 30 to 94.9 parts by
weight of a polyorganosiloxane (B) modified with a graft—linking agent
(A) and in a latex fdrm to react them with each other; reacting the

resultant reaction product with O to 10 parts by weight of a monomer
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and 0 to 80 % by weight of another polynerizable

monorer (E) in one or nore steps; .and pol ynerizing 5

to 69.9 parts by weight of a vinyl 5 monomer (G with

t he above reaction product in one or nore steps (the

total amount of (B), (C, (F)4and (G being .100 parts

by weight), characterized in that the graft-l i nki ng

agent (C) used has higher graft efficiency than that

¢F) tompgisibie- 100 Kond0 fGdpy Wedght of & pohfungtional monomer (D)
pol yor ganosi | oxane-cont ai ni ng graft copol yner_ obtai ned
]:habﬁlasatmIorcg giaretpolymariga eb:}mmugﬁ{te @fbands in its molecule
graft-1inking agent (C) conprising

(amest ) tac B Yy byxyeight - m@ﬂmrmpwgmma@@ecmﬁmmar t(@) in one
30 to 94.9 parts by weight of_a poI yor ganosi | oxane '
regdirfaredstepsh and grodymerizing iy tage®t® Earte dnpraighl 05 a vinyl
mer capt group-contai ning silane conpound or a vinyl
gnonpmsasniGli withgths phage é@%@gﬂ@r&@qtﬂnaon@toéxmj?se steps (the
formto react themw th each other; reacting th i -
tetall eaneuntaet i(Bh (B)odbktang t () hedngo 108 tPoaIIS§ by weight),

wei ght of a nmononer (F) conprising 100, _to 20 % b

whiagnetesized po| thrbnidie Brlt- iAo 2t D) (Ehatserabag ieber graft
I bl t t ed bond I I

cignes B Ahs, ok RTSl6 T EHaRRE 'I%)n@ ”"bﬁ‘:“ )

nmononers (E) in one or m)re Stel& 20 and % rizi n%tamed

5to 69.9 &aaoglycggga\ngs AEagE-cp aﬁ@}ngﬂe .

O B P S A B 0
IS%WBPS&I%&( ?@%HL&%X}RYE?%Y ,%Oblpéf:?n%b‘lgp% n%}ane compound to
S50 LA B o7t e B e e o

_. &&%’{foﬁ é?,%é ?E}g%%&né’& Cg{%{rpg-}%sl‘dﬁg ar gﬁrcggﬁ Ogro up- containing silane

THERRPLER bR BT Mipbr ooy ?ﬁFA‘IA‘ﬁ?EHQI&SQE%m @ latex
f:t‘g 8 é:lg a1[et Sctbﬁh%i%l g\P{nhg (etgfgl:gﬁ n&tﬂér, ?Qgcﬁnéeﬁ'ﬁcn Ifesultant reaction
product with O to 10 parts by weight of a monomer (F) comprising 100
to 20 % by weight of a polyfunctional monomer (D) that has two or
more polymerizable unsafurated bonds in its molecule and 0O to SO %
by weight of another polymerizable monomeré (E) in one or more steps;
and polymerizing 5 to 69.9 parts by weight of a vinyl monomer (G) with
the -above reaction product in one or more steps (the total amount of
(B), (C), (F) and (G) being 100 parts by weight) (Claim 2);

. the polyorganosiloxane-containing graft copolyrner-
according to any one of Claims 1 and 2, Whereir.g the reaction
temperature for the graft—linking agent (C) is 20 to 60°C (Claim 3);

the polyorganosiloxane—containing graft  copolymer

according to any one of Claims 1 to 3, wherein the amount of the
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‘themwith edeeprdingep;

(A, A

pol yor ganosi | oxane-cont ai ni ng graft copol yner

according to any one of Clains 1 to 4 and a

thernoplastic resin (Caimb5). 5 Effects of the

I nvention According to the present invention, a
flame-retardant can be obtai ned. which inparts highly

i mproved flanme retardancy and inpact resistance to a

t hernopl astic resin conposition and thus a 10

fgrafelindtiag daentr{Asuseddsyibditbi bd perte byeweight (Edaim 4); and
flame retardancy and inpact resistance can be al so

- obtai ned byam xi ngesine | acnpet#iciant | ntconaprising . the
t hernopl astic resin. BEST MODE FOR CARRYI NG OQUT THE

| POl 0N sifoxETE-pohfaindag esaftosepelyowen acedriingrtef any one of
copol yner- used in the present invention is a :

polajorsy hriost lamdaadheomoglastag rgsiaf (Clagopd). y ner

obtai ned by: adding 0.1 to 10 parts by weight of a

~graft-linking agent (C) to 30 to 94.9 parts by weight,

preferably 50 to 89.9 parts by weight, of a

- peffgetsgaidys [aventéonB) nodified with a 20

graft-1inking agent (A% and in a latex formto react ‘
he ﬁﬁﬁ@}@t ﬂmemé@m fafameagtargant can

product with Q to 10 parts b ght of a nonomner cfa_g
cy and

_clamp@btzﬁmg 190el 2@13%1"!?}/ tlrapr%%ﬁy AR iT6HRY

nmononer (D) that has two or nore polynerizabl e

Umpach ceistanaesta @ ,thgrwﬁpé%qfcp% TSR ocqrap@élf%%yand thus a

wei ght of anot her 25 pol yneri zabl e_non

Qne
,oﬁaW@r@t@r@agt TERHT FOMYREFIEA §xsellent 45, %0%3@5 relérdancy

preferably 10 to 39.9 parts b t a.
W& e rteplae (AR B8 lsBact PERT R, Fiping the

e or _nor ste t he otal an:ount of (B), (O, '
t@{‘sﬁ?a%ﬂlﬁ gdb‘%ﬁﬁﬁpg 'ght), characterized

|n that the graft-Iinking agent (C) used has higher -
graft efficiency than that of the graft-llnkl ng agent

BEST MODE FOR CARRYING OUT THE INVENTION
- The polyorganosilox’ane-coritaining graft copolymer used in

the present invention is a polyorganosiloxane-containing graft

- copolymer obtained by: adding 0.1 to 10 parts by weight of a

graft-linking agent (C) to 30 to 94.9 parts by weight, preferably 50 to
89.9 parts by Welght of a polyorganosiloxane (B) modified w1th a
‘graft-linking agent (A) and in a latex form to react them with each
other; reacting the resultant reaction product with 0 to 10 parts by

weight of a monomer {F) comprising 100 to 20 % by weight of

- polyfunctional monomer (D} that has two or more polj}merizable

- unsaturated bonds in its molecule and O to 80 % by weight of another

polymerizable monomers'(E) in one or more steps; and polymerizing 5
to 69.9 parts by weight, preferably 10 to 39.9 parts by weight, of a

vinyl monomer (G) with the above reaction product in one or more
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ot

t hernopl astic resin conposition wherein the 5

pol yor ganosi | oxane-cont ai ning graft copolyner is m xed
exhibits excellent flane retardancy/i npact

resi stance. The pol yorganosil oxane (B) used in the

~_present invention is obtai neg by enul sion

pol ymeri zation.. The organosil oxane as the raw

material for the polyorganosil oxane (B) has a

sdiepst 3l ok taeRirRSSEABIO (Q), (e age Gl bdiagniDe: parts by
RO (4-m /2 (wherein Rrepresents a substituted or :
Upsighey,i tibedcteenedaignthdy dhec geafrigkioup agend (C) sused has.
an integer of 0 to 3) and may have any one of cyclic, E
Shighleghirafabficiagey hihanc heditcbhi thestgraétlinking agent (A). A
Exdnpl es of substituted or unsubstituted nonoval ent
hyrrasaslasficar oupsrédiat the eogamestibaxane hasherein the
i nclude: 15 nmethyl, ethyl, propyl and phenyl groups, .
a%@ly@b@&lﬁd) sildseche-bydtaaangongabibt abpelymer sikhstmixed ngxhibits
e foregoing groups with a cyano group or the like.

Viherel lesitfihrac aythidarmyyangsidt meaiséanset he raw mat eri al

for. polyorganosiloxane, it is preferable to enploy o
seed pol ynefhe atolyorgan28ilbsenayB) tteeduethd present invention 1s
pol yneri zation offers advantages of being able to

nelbteamed Hey pantilstdre milymediztarbut Toa aganosiloxane as the raw

pol yorganosi | oxane in-a |atex form and providi ng good
f irmterink for tan pplydigengsilpshpor(Bhdms podaveturad i expressed
prepared by the ordinary enul'sion polymerization. The
skepdtheogsmeral useunik:t RmS&Ad (ﬁan§/) r (whejean K fepresents a
limted to a rubber 25 conponent such as butyl )
asubsttetedupbunsubstiiuieth anenoyrlent isirggrehen gropgand m is
rubber or butadi ene-acrylonitrile rubber, and a .
panyinsegareliO e Juryd maRy PayeaRy prefd Gopsy piEaighi-chain and
styrene-acrylonitrile copol yner can_ al so be used ated
wbratchednefiagn shreeiuresn ERARRKS Yosyheiiyigt; ohungubstitute
chain transfer agent may al so_be added. For, exangl e, .
emaivele b hydsesatRarp grepps that the organosiloxan hds include:
methyl, ethyl, propyl and phenyl groups, and substituted
hydrocarbons obtained by Substitui_:ing the foregoing groups with a
cyano group or the like.
| When using a cyclic organosiloxane as the raw material for
polyorganosiloxane, it is preferable to employ seed polymerization, .'
because the use of seed polymerization offers advantages of being able
to narrow the particle size distribution of polyorganosiloxane in a latex
form and providing good ﬂame-retardahcy, _though polyorganosiloxane
can be'prepared by the ordinary emulsion polymerization. The seed
r‘pc.\lymer used in the seed polymerization is not limited to a rubber
component‘ such as butyl acrylate | rubber, butadiene rubber,
butadiene-styrene rubber or butadiene-acrylonitrile rubber, and a

polymer such as - butyl acrylate-styrene copolymer  or -
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pol yor ganosi | oxane can be perforned by emul sifying/ =
di spersing a 5 cyclic organosil oxane and a
graft-linking agent into water_in the presence of an
ermul sifier by nmeans of nechanical shearing, mxing the
above-descri bed seed pol yner. into the di spersion, and
bringing the mxture to an acidic condition. Specific
exanpl es of cyclic organosil oxanes include: 10
hayeered-ayrgipaliotlei copalyare ¢D3)also be used without any probleni.
oct anet hyl cycl ot etrasi | oxane (D4),

decérestgd pplympenttisn, exanein DEnsfer agent may also be added.
dodecanet hyl cycl ohexasi | oxane (D6) and o

trimet hyl t rRgheny| exaohple,i si | oxatésionhese polymerization  of
or ganosi | oxanes can be used alone or in conbination

.

afolyenganmosibrarsf carenbeWpenfarsned Bysteraplghiviagadisnsrsing a

branched-chain 15 organosil oxane as the raw material, .

acywdicy mrganosilbxaancandn segrafi-tiaking pgenhyirgge water in the:
known nethods as disclosed. in JP. 2001-288269 A _and JP, ‘
1repepEBof AN Erulsiasihbe, means| Slongshasiqalaiaring, puxing the
obt ai ned by an enul sion pol ynerization nethod . }
cahgrd-dengtibedi pecdh polyaan dato the dispersion, and bringing the
di et hyl pol ysi | oxane, which has a wei ght average :

dio apisghdicondtond or | ess, preferably 5,000

or less and nore preferably 3, OOO}%?{{ | ess, Wi]ose end. Iude:
groups are SPCHgr oSEAMGSp Of a it o CEFRRpSLIgFanes  include:

‘hydrol yzabl e group such as_al koxyl gr and i ch _has o
- -d@@fﬁrﬁﬁhﬁﬂ’pﬁﬂr@uﬁﬁwut @ﬁ)by %%%&ﬁiﬁyfﬁgﬁgas@xane (D4),

e B TPeR T e b e rastionane
etc.. . theretg;

B S By TS A B F 1 S Sfiancs

1¥a Bein el PriBupepida e oot o L

an enul si on_havi ng_a. desired particlg size 1S i ‘
obt ai ned; aNd*Pti n§PH t né esgﬂ?lﬁhghc aozhan %Ii i dPléanched chain

Cgrng%lrfdm oxane as the raw material, a polyorganosiloxane can be

produced by any one of known methods as disclosed in JP

2001-288269 A and JP 11-222554 A.

For example, a polyorganosiloxane can be obtained by an
emulsion polymerization method comprising: using a (modified)
dimethylpolysiloxane, which has a weight average mole(;ﬁlar weight of
10,000 or less, preferably 5,000 or less and more preferably 3,000 or

less, whose end groups are a hydroxyl group, an amino group, or a

hydrolyzabie group such as alkoxyl group and which has been partially

substituted by a polymerizable vinyl-based group depending on the'

situation, together with a generally known graft-linking agent; adding

water, a surfactant, etc. thereto; subjecting the mixture to a

mechanically forced emulsification by means of a high-pressure.
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In the polynerization of polyorganosil oxane used in

the 5 present invention, a graft-Ilinking agent (A) is

used. As the graft-linking agent (A), a silane

conpound generally known as a graft-linking agent can

be used; however, it is necessary to use a silane

conmpound having | ower graft efficiency than that of a 7
graft-1linking agent (C). Use of such a silane conpound '
ahbavaseriized ot Chevlikedio be)ermulsified ¢ dianarged undei Bataroso that -
make the above pol yorganosil oxane-containing graft . .
capotmmibsioantiavnghe despledspaudicle @ymi&@htmma; andgBrigging the
result, the resultant. nolded product, as a final '

- f enrmlsfort be aneatidic oopdstienon, has i nproved flane

retardancy and inpact resistance. If a silane o
conpound i sInsid golymerigagion of nRelygrganagdexaga)used in the
whi ch has graft efficiency higher than or equal to

t paeseft inventigmafa grafitkinginggreant((@) istredef f ect - of

i nproving flanme retardancy and inpact resistance -
accor di ng t Astthe graftdmkingegantoi)cansitangeompound generally
obtained. As the graft-1linking agent (A), preferably a '
dknpowire asgn graftsinking sgenboan heugsdg hopevery 1 1s %¥CGSSW to:

-nmore functional silane_ conpound 20 is_usgd, ther;%oa:pgsﬁatlof a

pusduet sikane GRRPUING: haying Hewets BRRTE opllisds 5%

have | ower i npact resistancg. SggciﬂiC'ex%ggles.o all invl
gesaft-linlkngngeanedCd (R)sei AbsYEs: 2 MRS AYGP ows viny
cont ai ning silane co ynds sugh as -
SIW%Q%%ﬁfop%QbylH%th%ﬁﬁ?ﬁ%ﬁﬁox%g?FﬁﬂQ; 4Rd JPH&P-gFBSp above
cont ai ni ng ..25 sil ane

v

GREPRGEUPRRRRSAIIATANE i Zq%?aglb?%ﬁi ahgh& fhermoplastic

e e k15! LB SR AoH Aoy, s @ fnal
O 1 S P el BT, IO 00 papdapey and
S R N R
W%iggxqtc (.RI which has graft efﬁciency higher than or equal to that of the_
graft-linking agent (C), the efiect '6f improving flame retardancy and
impact resistance according to the present invention cannot be
obtained. -As.‘the graft-linking agent (A), preferably a di-functional |
silane compound is used. Ifa ﬁ'i- or more funcfional silane conipoun_d
is-used, the molded product as a final form of the resin compqsition :
may have lower impact reéistance. |
Specific examples of graft-linking agents (A) include: |
'fnercapto—group' containing  silane compound_s such - as
3—mercaptopropylmethyldimethoxjrsilane; and vinyl-group containing
silane compounds Such as vinyl_rﬁethyldimethoxysilane. |
'fhe graft efficiency is determined by the following method

using the fqllowing. latex of a polyirganosiloxane-containing graft
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- aweight ofoft henethds ¢ 1PPHM Y 3l§ent usEFts

oct amet hyl cycl ot et r asi | oxane with 5 parts by wei ght of
a graft-linking 5 agent being a subject to be neasured
and graft-polynerizing 30 parts by weight of the

~above | atex of a polyorganosiloxane with 70 parts by
~wei ght of nethyl nethacrylate.gThen, the |atex of - a

pol yor ganosi | oxane-cont ai niing graft copol yner, as. a

sanple, is coagul ated, and the recovered solid L
netperlyaler sisi arenaple.i Tl fisxeof agpolerguiesloxang eeptaining
and the insolubles in acetone are separated. The :
sgiafibloopolymer used gris adermblasisnproguicesdtpiadisingt @ latex of a
pol ymer that is not bound_ to the polyorganosil oxane
avelyoreangesiloxaid | prensred by dap'élﬁ;m@dlaQ ppsts by weight of
equation: 1 - (the amount of the nethyl nethacrylate

- pottpmeethyleyclptetiasilonamel wisht Pepardpyly gerigbt | Gxagraft-linking

the total anmount 15 of the polyneri zeg%tmst(gyl N _
regenichbying e pabjasbrtp. baraeandird asd graitgrelymaniziRgng0 parts
agent (A) used is preferably 0.1 to 10 parts

b .
WY greightmieths abevadpien of a @@Y%%OSWX@@F@V{%K@ parts by

particularly preferably 1 to,5 parts hy wei %h!t. {lathe of a

10 parts by weight, the fi naéﬁéo nol dfd product has l' .
| P PTERRABIOARG CRREGIHRE | BHEt PRODERERcedS \hefBHEP'S, 18
if the ampunt js |ess than O. art b

ight, the..
| gl Bhe (RgoT St SEHALBAtEREh 1F GTOIESEER ifgacetone,

o 5
“the fipal | ded t, [ . In_th ‘ :
i BRI, P ol ! Pl Bebpargica. The

R T RN R L e T
SBSH BobhEl L w1 DS L b L R ciency is
PSP R IR 4 8087, PR LR YRL A0 Bthnacrytae
BB BRI BOR Boyingt i e Ay eraRRiegms, s the totel amount
of the polymerized methyl methacrylate polymer). .
The amount of the graft-linking agent (A) used is preferably

0.1 to 10 parts by weight, more preferably 0.5 to 7 parts by weight and
particularly preferably 1 to 5 parts by weight. If the amount of the
gfaft-linldng agent used is more than 10 parts by weight, the final
molded product has lower flame retardancy and impact resistance,
whereas if the amount is less than 0.1 part by Weighf, the
processabiﬁty of the resin composition for producing the final molded
product may be lowered.

| In the synthesis of a polyorganosiloxaﬁe (B) used in the
'presént invention, a crosslinking agent,can.-be added if necessary.
Examples of applicable crossliniking agents include: trifunctional

crosslinking agents such as methyltrimethoxysilane,
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, 4- bi s[ 2- (di met hoxymet hyl si | yl ) et hyl ] benzene, 5

, 3-bi s[ | -(di met hoxynet hyl sil yl)ethyl]benzene, ‘
, 4-bi s[ 1-(di et hoxynet hyl silyl)ethyl ] benzene, 1-]
- (di

1
1
1 -
1- (di net hoxynet hyl sil yl)ethyl]-3-[2-(di met hoxynet hyl si
lyl)ethyl]- benzene, and 1-[ 10 -

1- (di net hoxynet hyl silyl)ethyl]-4-[2-(di met hoxynet hyl si
lyl')ethyl] 10 benzene. These crosslinking agents can o
hehesdtristathexysilane aodbiethyitviethexydilane; t apdotetrpianctional
The amount of the crosslinking agent added is , . :
prrekslinbing 10 pargenby wei grfuds | essasnd noristracthoxysilane,
preferably 3.0 parts by weight or less. If the anount

i 5, 3nbisd2+ (dametioxyactylsilylletlgrifbenzans, e, t he
flexibility of the polyorganosiloxane (B) 15
dbtebidRddsncthoymiikylsiyl)eth@lbemgeaed pr oduct may

have | ower inpact resistance. In the above-described
-ehid-bisd - (diingtbexymetiylsilyh eteyilPenzans, is used which
does not |lose its emulsifying ability even under.
al:,i4dbts[éddémqtbﬁ&’msmwlweg&%@%ﬂkﬁ, such

enmul sifiers 20 include; al kylb nesyl foni c .a

sbdil dhiekbrremetheisiivle %:S-fﬁ&wgﬂww?%t@g?’gﬂe'fhyl]'
sodi um al kyl sul fonate, sodi um

(RFTEAN8s| sul f osucci nate, sodi um pol poyet hyl ene and

Tl RereaoRmeineaivyetul T Ao BB b -

of those t or nore. .Of the above-described 25 .
elﬁ%l'f‘?-er\g&hﬁﬁﬁyl%g‘??zlm FRRTSAcTA! D5gittsRd alone or in

SSHPSSHOSHRL GREE S o) L O S A Qgpgintin
At (oo by merzehbluPorkdtacPY HedEhF i dipposng more
Sﬁfﬁ%%@?{o%h”ﬁ%ﬁggﬁﬁ RREE %g;gﬁﬂég %51%¥8£ $s "Bbre than 10

~ parts by weight or more, the flexibility of the polyorganosiloxane (B)

deteriorates, and thus the final molded product may have lower impact

resistance.

In the above-described emulsion polymerization, an
emulsifier is used which does not lose its emulsifying ability even- |
under acidic conditions.  Specific examples of such emulsifiers
include: alkylbenzenesulfonic acid, - sbdium -alkylbenzenesulfonate,
alkylsulfonic acid, sodiuﬁ alkjlsulfonate, sqdium
(di)alkylsulfosuccinate, Vsodi_um polyoxyethylene nonylphenyl ether
sulfonate and sodium alkylsulfate. These emulsifiers can be used
alone or in combination of those two or more. Of the above-describcdr

emulsifiers, alkylbenzc—;nesulfonic acid, sodium alkylbenzenesulfonate,

' alkylsulfonic acid, sodium atkylsulfonate and sodium

(di)alkylsulfosuccinate are preferable because of their high emﬁlsion
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The acidic condition can be obtained by adding an 5

i norgani ¢ acid, .such as sulfuric acid and hydrochloric

acid, or an organic acid, such as _

al kyl benzenesul fonic acid, alkylsulfonic acid. or
trifluoroacetic acid, to the ngqaction system The pH

is adjusted to preferably 1 to 3 and nore preferably

1.0 to 2.5 fromthe viewpoint of avoiding the —
COEHRN OAlkyibepzedestifonice qutidneand amdkplstdioniog acid  also
I'0 proper polynerization rate. Wen using a cyclic

Silrane 4§ golyaveriBdtion atatdlistshéat i pujyotgenpesibane forming

for polynerizafion is 50C or higher, preferably 60C or
ht ggyoradsore preferably 75C or higher, and at the
same time, 140C or lower, preferably 110C or |ower -
and nore preher aligicos@miitibh | caver bef rafrteitel by adding an
vi ewpoi nt of obtaining a proper polynerization rate.,
Vhesrghihéc eaitlsi suclpody neulfusti anmd supkriixdiesslogic acid, or an
forcing a (nodified) dinethylpolysiloxane which has a. |
verggticareidagaiato lasc allarbanzgntswifonitoacioh alkylsyéenic acid or
preferably 5,000 or | ower and nore preferably 3,000 . o
otriflumevacatit aid atoethe geagponnsysitimg Mg @iy is adjusted to
group, am.no group,' 20 or hydrolyzable group such as. .
%ydfqoynbt@en!éigﬁgaomt of
of a high-pressure honogeni zer or the |ike, the L.
hewoidingt Eapesatrasion oiother predaeion pegpmmmpny ang gptaining
hi gher and nore preferably 25C or higher, and at the '
saneper pelymegeaden|teéier, preferably 70C or |ower and
nore preferably 50C or lower. If the 25 heatin

‘t enper at ur e When sipeng eneyclin silaryve Ages g@wb@@tgrial, the heating

tenperature, the productivity is |owered, whereas if _ ...

t FRmpeRpas fnte PO TREFEAtIAAN1S R BbEESe Prptdable 60°C or

volatile sjloxane tends to_ipncrease., 12 Under acidic i
U5 o1 dhiehpiy RRGSALlg Same time,

~ bonds tha formthe f £ _pol i
T RAO3G o o el HIRG s PP PER AREh AP ST 95°C oF

15

20

25

t o%vglgn{jro%?nt?{eatvge%]poiﬁt of obtaining a pi"oper polemerization rate.
When'the emulsion polymérization is performéd by forcing a (modified)
dimethylpolysiloxan'e which has a weight average molecular weight of
,1-0’000 or lower, preferably 5,000 or lower and more preferably 3,000
“or lower and has an end“group including hydroxyl 'group,r amino group,
‘or hydrolyzable group such as alkoxyl group, to be emulsified
mechanically by means of a high-pressure homogenizer or the like, the
heating temperature is 0°C or higher, preferably 15°C or higher and
ﬁmre preferably 25°C or higher, and at the sarhe timé, 100°C or lower,
preferably 70°C or lower and more Preferably 50°C or lower. If the

heating temperature is lower than the above-described temperature,.

- the productivity is lowered, whereas if the temperature is more than

the above-described one, volatile siloxane tends to increase.
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side as the tenperature becones |ower, and thus
pol yorganosi | i xane 5 having a hi gher nol ecul ar wei ght
and a higher degree of crosslinking is Ilikely to be
produced. Thus, preferably the polynerization reaction
of the pol yorganosil oxane congtituents is allowed to
proceed at 50C or higher, and once the polynerization
‘conversi on reaches equilibrium - preferably the .
pol yor ganosihdennecidic cosiditions, raeavagarpardit eREGHOT0 of the
| ower and allowed to stand for 6 hours or nore. If the | |
t$ire-Bdrbaid s thathformo| ther JeamswWakaeé pelyreganasilowygyg 1s 1 -
temperature or lower is short, the proportion of a ]
pafuitibganos idnsk dhe depilibgivan| temdsotee shifsrtowdiegypond generation
i'ncreased, which nmay cause the flane-retardanc% and -
isidacas thestempetatwie bheomesalowas, ced ptuth @olyerganosilixane
deteriorate. 15 The graft-1inking agent éég used in . .. .
thavipges dnghenveolerolar weight angechighfr Jpgtas flscrpssljnking is
for reacting a vinyl nmonomer (G, _ intensively with the .
c\zoﬂ&alﬁ%,spmf%aﬂélypﬁ}ﬁt pelwegckiggtion reaction of
allows the vinyl nmononer (G to eff“cie_tlé functi,on,

ttheepolirargenesilosapat FHRSTEIETHF thallpwed tamragesrat 50°C or

~copolymer with a thernoplasti¢ 20 resin; as.a bgsult lb ‘
't highess gnchinaeo e PYysRIiFation convergion JeRFHFS Rilibrium,

resin conmposition, has inproved fla retardancy and _
im’fsﬁ@rablvegh%tm@rga@%_li@fagt?f‘aflﬁ-F?&Eﬂngoalgfml %%}‘,Pesature or

silane co und_gener al own as a graft-l.inkj.n .
Clowra waq Bioed o Siond,tr 6110k W matSy it ithe Gk fr which
a _silane conmpound havij t han

CHiR POy CBAGRLPRAPE e RGP bGerOo TN eI oG ag lowet s short,
conpound havi ng. a graft effi.ci enc .l ower .t han o
SHMPTPBOTHER G & PYF TSP TIPS HENITY &) 198 Tngkerger weight

" the .13 t - 1.i.nki ent. (C t ffect ' .
el Lt OBk Chne BB S5beflpgg anc sopact

ER SO R R P I, o
(Q), pref er'flgleygr%ft-linking- agent (C) used in the present invention is
an ingredient which is wused for reacting a vinyl monomer _(G)
intensively with the surface of the polyorganosiloxane pai‘t;icles' a_nld‘
allows the vinyl monomer (G) to efficiently function to ensure the

.comp'atibilit‘y of the resultant graft copolymer with a thermoplastic
resin; as a result, the resultant molded product, as a final form of the
resin composition, has improved flame ‘retardancy and impact
resistance. .

- As the graft&inking agent (C), a silan¢ compound generally
known as a graft-linking agént can be used; however, it is necessary to
‘use a silane compound having higher graft efficiency than that of the
graft-linking agent (A). If a silane compound having a graft efﬁc-iency '

lower than or equal to that of a graft-linking agent (A) is used as the
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di -functional silane conpound is used. If a tri- or
nmore functional 5 silane conpound is used, the nol ded
product as a final formof the resin conposition may

‘have | ower inpact resistance. Specific exanples of
graft-1inking agents '(C) inchade:

(met h) acryl oyl oxy-group contai ning silane conpounds

such as y-nethacryl oyl oxypropyl di met hoxynet hyl si | ane,
Igrafe-iimikingr ygayt (Y ptiopyeligcetdfokppeovipies fleare refrdancy and
y-acryl oyl oxypropyl di net hoxynet hyl silane. O these -
ciompacindssistance according to “the present invention cannot be -

-y-met hacryl oyl oxypr opyl di met hoxynet hyl si |l ane i

S .
psatisfaotenilyy obpairfest. abhe. thEx gngifedinding oagemat(Chnpreferably a -
graft-1inking agents include: 15 for exanple, a )
cdinhimetional silaBencommerupt dpynaed hy L nitih oy 19w, functional
as the graft-linking agent (A) and ‘ .
ysitenh aomybeyndximpusesh dheemddodepradust) anea finalyform of the
graft-1inki n% agent (C); a conbination of

oot e bRV eves IpRact gESIStaRtHki ng agent
(A and y-net hacryl oyl oxypropyl 20 ... .. - . , . .
di met hoxy neBROFEIC aﬁi@raﬁf/eﬁh@%r@ﬁgt-ﬂmnag ageats (¢ , include:

and a conbi phation of vinyl pethyl di et hoxysi |l ane,as

t fmetdyacrylpyloRyngrage ntcontanizng silane compounds  such as
3- mer capt opr opyl net hyl di net hoxysil ane as the :
,gTﬁchﬁCﬁYfWéOW){‘ih@}éﬁﬂwrém PHRCt he

graft-1inkjng agent used i r ef er abl 25 0. o)

S TthAsTHp e R e O B CRRsTary G & 2FTgipigevpropy]
by. weight. | f the anount of the,graft-Ijnking agent :
( 9%@6%%5%&1 10 parts Qg wei gﬁ::h,eSFhe fi rafmpounds,

TR LR AR RRRE, (oL paticutart

0.1 part. by weight, the flane retardancy and i npact
rEE?fgfaalﬁ]@e i mproving effect of the present invention

cannot be fﬁl:scla_}/rqg)ltetsaci)fn Sc()jmbinatior_ls of graft-linking agents include: '
-for example, a combination of 3-mercaptopropylmethyldimethoxysilane
as the graft-linking: agent {A) and
y-methacryloyloxypropyldimethoxymethylsilane as the graft—l-inking‘
agent (C); a combination of vinylmethyldimethoxysilane as the
graft-linking agent (A) and  y-methacryloyloxypropyl
dimethoxymethylsilane as the .g__raft-linkirig agent (C); and a
combination of vinylmethyldimethoxysilane as the graft-linking agent

(A) and 3-mercaptopropylmethyldimethoxysilane as the graft-linking

~ agent (C).

The amount of the graft-linking agent (C) used is preferably
0.1 to 10 parts by weight and more breferably 0.5 to 7 parts by weight.
If the amount of the graft-linking agent (C) used is more than 10 parts

by weight, the final molded product has lower flame retardancy and
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In a preferred nmethod of adding t he graft-1inking
agent (C) 5 to the latex of a pol yorganosil oxane (B),
the silane conpound is emulsified in advance with

_ pure water that contains a small anount of an

emul sifier. If the silane compqund is directly added
to the latex of a polyorganosiloxane in the acidic

-condition, the graft-linking.agent turns into a '

Gempacy resisthetqr elidrensaift thed amoting is less than 0.1 part b

"pol yorganosi | oxane. 10 particles, which may result in

awéigha| thelfitade pretaitddn daeintgimpaet resistaece dmgpraving effect of
and i nmpact resistance. Preferably, the graft-linking
agenprésentaxivehonncdrimot beffatly atbhindde

pol yor ganosi | oxane particles. If the .reaction is

" carri ed outlmt piefetretemeshatiwfesdding the igrafdlinking agent (C) -

long time, the graft-linking agent 15 is uniformy _ ,
dics pbies ddtexn dfhe ipudyergastosiloxansl |(B) gdhssisilexgnc€ompound is
particles; as a result, a sufficient effect cannot be
peotlisificd Thadyanee with purecweder tlaat castajnara smalkieggount of
agent (O, the polynerization tenperature erg)l O){ed IS, -

20C enpubtfienn difpisf silabe wozopousdecinggtly gdded to the latex of
pol ynmeri zation tine enployed is 0.5 to 12 hours_and , ‘

m ebelyabganasilaxane inhthe wacidic weadigpprdhie; giafriinking agent
tenperature is lower than 20C or the polynerization
tiumas intoegscaiamimantnbeforet faregeks (with %Qogﬁggﬁnosm"aﬂe
(© _.may renmin unreacted, whereas if th .
pRastiglebz rhich teapaicstilt dn; 8@ ﬁﬁiazﬁé‘id‘%‘?fgrpré@@‘%r haging lower
pol ynmeri zation time . is nore than 12 hours, the = . -
gilame retakdagcrgost impaghredskYCHi spersed in the

P o a2 B L A TRY 5L b A Psurtace
o0 S SorhSA I e Wil 2T EYARRR parsied out at
Bl e B et B 5L B RRB By B tping agent
B bt BRE o RERCHE e pBlvd Bipepipagpg porticess
te?s ngulgésallllic’z% sufficient effect cannot be _produ(:ed. Thus,- in the | |
reaction for the graft-linking agent (C), the polymerization temperature |

empléyed is 20°C to 60°C and preferably 20°C to 40°C and the
polymerization time employed is 0.5 to 12 hours and preferably 1 to 4

hours. If the polymerizatidn temperature is lower than 20°C or the

polymerization time is less than 0.5 hour, the graft-linking agent .(C)

. may remain unreacted, whereas if the polymerization temperature is

.highér than 60°C or the polymerization time is more than 12 hours,
the graft-linking ageht is uniformly dispersed ip the polyorgéanosiloxane
particles, Wh‘iCh may result in a final molded product' having lower
flame retardancy and impact resistance.

" If the latex having been reacted with the graft-linking agent
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the reaction system by addi ng an al kali aqueous

sol ution such as 5 sodi um hydroxi de, potassium:

hydr oxi de or sodi um carbonate imediately after the

conpl etion of the reaction. The vinyl nmononer (F) used

in the present invention is- wsed to inprove flane
retardancy effects and the appearance of the final

nol ded product. It is conposed of. 100 to 20 % by

W€) dieft 16r priehgrtameyunder the gTidichyonditigns, dhe amppnt of the
preferably 100 % by weight, of a polyfunctional o
arabrbnkiiy agent og thesunface pothyerparialsisels decreased because -
unsaturated bonds in its nolecule; and O to 80 % by ;
wdi tet eqpildfrénabraction oapd tharglonsi §Hs preferalle to neutralize
preferably 0 % by weight, of other copolymerizable

-rtimon@axcteca} systeitharsidingoprt wdkald| 3queees ovrlltipn such as

nmonomner is too snmall or the anount of the

- cogbnymer )Zh‘b?iéie,noﬁ@ﬁﬁhﬁSI‘(lE} iydregider g, ﬁﬁéﬂgmaf Parbér_late

copol ynmer obtained finally tends to have |ess effect
ommagiaselhafter she qosenledton gt Hhe reagiaee- reS| st ance

The am)unt of the vinyl: m)norrer (F), used is

parts @%Wﬂnﬁhénﬁﬁ@ﬂ?ﬁam U@e@ B p&’F?%erbE/ Tvention is

i ght. If t he anmount is. e tha parts
vmeghtto quenﬂlana@r@&@r%%% 04 3 aeapr-‘a&%ﬁlce of the
flame ret ardanc and k)rrpact r esi st an

FREROICES PRRGUSE il YReFrREeSE évépé Ty 2ffLb dwy weight,
BB { %{?ép o SrSERE 208 g PIOLTGRLY D % by weight,
chut ral i Zﬁ.tl on. The ﬁ%yéﬂgofll onal n]grr]g]lr?g tzﬁ’PbFé‘&rlzabie
%%wa?c&ﬁap%ﬁﬂﬁ@r@ RSy and RO, By Pfeht, preferably
éﬁttﬁap hyT" agﬁpy%%clf alj!p%% e;qg@fyl atiéagy ng@é Yof other

| O?C{Hq%t%l enzj}é %ﬁllggge gﬁ% rr% lst%f?gy Og'nlljts & n}aola/rfunc_tlonal _

'Bonomer (D} is too small or the amount of the c_opolyméi‘izable

monomer (E) is too large, the graft copolymer obtained finally tends to
have less effect of improving flame retardancy and impact resistance.

The amount of the vinyl monomer (F) used is O to 10 parts

by weight and preferably 0.1 to 5 parts by weight. If the amount is.

more tl'-lan' 10 parts by weight, the final molded product tends to have
ldwer flame retardancy and impact resistance. The vinyl monomer (F)
may be polymerized in several steps, and besides they may be
polymerized aftef tﬁe, reaction with the graft-linking agent (C)-‘an_d
before the neutralizaﬁon. '

The polyfunctiohal IMoNomer (D) is a compound hairing two
or more polymerizable unsaturated bonds in its moleéule. Specific

examples of such polyfunctional monomers include: allyl methacrylate,
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acry

g@y&{;@ QlipfEtRy Rt hact . Bleyleathy blyeel hadintehgorylate  and
- buty

“combi pation of two or nore of them 5 Specific

exanpl es of copol ynerizabl e nononers (E) i nclude:
aromatic vinyl nononers such as styrene, .
a-met hyl styrene, p-nethylstyrene and p-butyl styrene;
vinyl cyanide nmononers. such _ag, acrylonitrile and

met hacrylonitrile; (nmeth)acrylic ester nonomers such
as nethyl acrylate, ethyl acrylate, propyl acrylate,

a 1Q+2a8A hyd 1264 Y | AhEy] gpkiehalglte, ethylene
b&iﬁ}ye{t g?&h%-rggi’yet hy@acr%& hydr oxglrbu yl

net hacrylate,” | auryl - nethacrylate, glycidyl ,
ng behatBeand Thygk oxpaifiinaet kagy ylad eirsedd alone or in
car boxyl group-containing vinyl nononers such as '
| ¢EIEOM LA of. twdTBtE h@ed i tigeraci d, fumaric acid and 15
mal ei ¢ acid. These nononmers may be used alone or in
conbi nat i Or‘S?fzciﬁb\/\Deﬁéniﬁlég off t bepolyhierivabyl morwreers (E)
(G wused in the present invention i1s an ingredient '
Whictidé s asathti® Rl meohbmesonpath kid istyrafe, acgnathylstyrene,
copolyner with a thernoplastic resin so that the graft
Cﬁﬂﬁbm&tﬁ%x&oandi pasutyystyireney sagyli cyariide monomers such as
thernopl astic resin.. Specific exanples of such

fride erdd ensdrergrihdke (ofetb)dmylic ester monomers such
copol yneri zable nononmers (E) contained in the _
ahovmethytradgdatd, ngthyiorerglate ( propypecivlatal butyl acrylate,

"they include: aromatic vinyl nononmers .such as styrene

aDeethyitedspll stgrdate, viglytidy) araylatenonbydres t acrylate, -

acrylonitrile; 25 (meth)acrylic ester nononers such_as

nayydxydtyl serylatehyhetiolyinethacrydate;| ethgit yingthacrylate, butyl
met hyl methacryl ate, ethyl nethacrylate and butyl ‘
netdthecytlate,; dauryhr boeyhagndate, cogludidyhg meﬁ%acrylate and
mononers such as 17 itaconic_acid, (neth)acrylic . | .
abidroxyethyl c methhcmiatenl end aceabodresarowprigiipining  vinyl
may be used alone or in conbjnation of two or nore of . -
t momers such as itaconic acid, {meth)acrylic acid, fumaric acid -and
maleic acid. These inonomersr niay bé used alone or in combination Qf
two or more of them. |
| The vinyl monomer (G} used in the present invention is an

ingredient which is used to ensure the compatibility of a graft
copolymer with a thermoplastic resin so that the graft copolymer is
uniformly dispersed in the thermoplastic resin. Specific examples of |

such monomers are the same as those of other copolymerizable

| nionomers_ (E) contained in the abbve-described vinyl monomers (F). )

Specifically, they inclUdé: aromatic vihyl monomt:rs such as styrene
and o-methylstyrene; vinyl cyanide monomers such as acrylonitrilé;
{meth)acrylic ester monomers such as methyl acrylate, ethyl acrylate,‘
“butyl acrylate,‘ methyl methacrylate, ethyl methacrylate and butyl

methacrylate; and carboxyl group-containing vinyl monomers such as
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The graft polynerization of each of the vinyl nononer .
(F) 5 and the vinyl nononer (G is carried out _
enpl oyi ng radi cal polynerization. Each of the vinyl
mononer (F) and the vinyl nononer (G may be

pol ynmeri zed in one step or ini¥wo or nore steps. The
met hod for carrying out the above-described radica
polynmeri zation is not limted to any specific one.

A -
‘eidwdciaridhimkthji@ryiactdidn fuseaid eetl arel prajesedcisly These

thermal | y deconposing a radical. initiator or a method
irnonbhedrsamadde nesct adoné orcimrcembioatiosi af two. or more of
reduci ng agent may be enpl oyed. Specific exanples of :
rth@incal i nitiators include: organic peroxides such as
cunene hydroperoxi de, t-butyl hydroperoxide, 15

benzoyl perkixé gwaft polyryéripationydisepelpfl thavibeylamwnomer (F)

di -t-butyl peroxide, t-butyl peroxylaurate, |auroyl

pardxithe, yiewbxindensuwai niitle, is coalrdtdx Minecpalexinge, radical -

‘acetyl acet one peroxi de and p-nenthane _hydroper oxi de;

ipadygemizatien.oxEdeb ofudie winypenasemen (58 rand the ¥igygmonomer

ammoni um persul fate; and azo conpounds such as 20

4G)'maydis pplyoherigedantariq steghgr in two or more steps.

2,2' -azobis-2,4-dinethylvaleronitrile, O these . .

radi cal i niThatmeshodrigancarrping aeshsrabopi-ggsrribed radical

peroxides are particularly preferabl e because of . .

tprlymaTizptiondstnet lipnitaghdo MY MPesiic ne. oot dgFthod in which
erson

~initiator used is within the range known to a N
Jeacties iin akhewss to zmqqeeéh@ypéﬁyﬁ%ﬂﬂf\gﬁ%ﬂﬂ? singa radical -

carried out in redox system such as.ferrous . .. .
SOIfAta 8B TR TR HeA SRR YRR IS FRTHIGd gL Using 2
of . ethyl enedi am netetrgacetic acid, ferrous -

FEAURIRE REFEEIBAY R BMPIQYC%yr ophosphat e and ferrous

oul e Soclum gy oBhesgtet e 0% BAPRRAR pclfe: organic
%&% oguicﬁma?st | & ; mtel}l% ojlztx%eﬂer%%?&é,t hcgng}ﬂf thydroperoxide,
benzoy! perbﬁide, t-butyl peroxyisopropyl carbonate, diutfbutyl |
peroxide; t-butyl peroxylaurate, iauroyl peroxide, peroxide succinate,
cyclohexanone peroxide, acetylacetone peroxide and p-menthane
hydroperoxide;. inorganic peroxides such as potassium persulfate and

ammonium persulfate; = and azo compounds such as

2,2’-azobisisobutylonitrile and 2,-2’-az_obis—2,4—dimethy1véleronitrile.

. Of these radical initiators, organic peroxides or inorganic peroxides are

" particularly preferable because of their high reactivity.

The amount of the radical initiator used is within the range

known to a person skilled in the art.

If the polymerization is carried out in a redox system such
as ferrous sulfate-sodium formaidehyde sulfoxylate-disodium salt of

ethylenediaminetetraacetic  acid, ferrous sulfate-glucose-sodium
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" rubber-styrége coft# yneboAR

| at ex obtai ned by the enul sion polynerization include:

for exanple, a 5 nethod in which a netal salt such as

cal cium chl oride, nagnesium chloride or magnesi um

sulfate is added to the latex to coagul ate the sane,

and then the resulting product;g s heated, dehydrated,

washed and dried. Spray drying can al so be enpl oyed. _

The graft. copolyner thus obtained is mixed into -

VaviémsosgiRatey Pesd offeiterrsiopliiaté-sodasinnspp@pmdphate-sodium

provide flame-retardant resin conpositions having :

eﬁh@b pate f iapolvetarigetion .is antpleed eveasitdbantanpasatures.

t he .above-described thernoplastic resin, 7

pol ycar bonaMethadedor ésolasirigdhtite polymen fidmotHey gt giopolymer:

or nmore of polycarbonate are preferable fromthe.

viserobintainéd digt sheiemuisiod pélyhherieatien dndhnds:. for example, a

Speci fic preferabl e exanpl es of pol ycarbonat e-based ]

r es¢thed belwHih pohyaal xadatseich as calcium chloride, magnesium -

pol ycar bonat e/ pol yester blend resins such as '

pohjwrdd b anatregasyetrh whéfade tier agtiedaioatlee Batasd te exagulate the

and. pol ycarbonat e/ pol ybutyl ene terephthal ate bl end

reaie, 20dpdiere shborstdiingr pradilelr is beatgd edehydrated, washed

copol ymer bl end resin; _ o '

pehylcaribdnaSereyiditing east ghserke enpbye®r (H PS resin)

bl end resin; polycarbonate/acrylonitrile-butadi ene i

rubber - st yr ¥he gaftl sonnlyaesthuesobipinedrig piged; into various

pol ycar bonat e/ acryl oni tril e-butadi nene | ]

r Gobes - thamyoplestieneesiogorgnes 19 previdecHame-rotardant resin

pol ycar bonat e/ st yr ene- but adi ene ' ) )

r gbmpositippsdiaving excrilgns Aamearetandaa cyopyl jrRagl iesystance.

resin; and polycarbonate/acrylonitrile-acrylic . .
qusg:nbc? si n)?hﬁ BRPIRSsn,  Tesm,

The anmount of .t he above-descri bed ‘

porfsEgheastehaned. coving Hiak QPRI AthabyMerVateddof gnore of

',tg?alycarbonate are preferable from the ,viewpoin.t, of obtaining good
flame retardancy. . Specific prefel_‘ablé examples of
‘polycarbonate-based - resins include: | polyéarbonate;' '
polycarbonate /polyester blend resins | such as

polycarbonate/polyethylene terephthalate blend resin  and.
polycarbonate/polybutylene terephthalate blend - resin;
- polycarbonate/acrylonitrile-styrene ~ copolymer blend resin;_'
polycarbonate /butadiene-styrene copolymef (HIPS resin) blend resin;
polycarbonate/acrylonitrile-butadiene rubber-styrene copolymer (ABS
resin} blend resin; polycarbonate/ acrylonitﬂle-butadinene |
rubber—a—methylstyrene copolymer blend . resin;
polycarbonate/ styrene—butadicne | |

rubber-acrylonitrile-N-phenylmaleimide copolymer blend. resin; and

polycarbonate/acrylonitrile-acrylic rubber-styrene copolymer (AAS



thernoplastic resin is preferably 0.1 to 20 parts by
wei ght per 100 { 5 parts-by wei ght of the _
thernoplastic resin in terns of flane retardancy. |If
the amount is less than 0.1 part by weight, the flane
retardancy of the final noldegg product cannot
sonetimes be inproved, whereas if the anount is nore
than 20 parts by weight, the processability. -

(ﬂ%{%)i Klehardesinel t flow properties) of the resin
conposition for 10 producing a nol ded product may '
det eri orat erjsd gni fi gadhyt The bf ane-r eh@r dant ahowdedescribed
conposed of the polyorganosiloxane-containing graft . :
obygmiosiyxeihd-sonttiningd raft tdopdlpnex thrdilgh to  the

t'he” coagul ati on, heat treatnment, dehydration and

 MhrRbplRsfiaticyia Rapréferabled.lnto Zhedrtermppheighitcper 100

resin with a 15 Henschel m xer or a ribbon bl ender and .
B its kileadithtvof the thethophastiexdsinder terms ok fleawie retardancy.
I'm this m xing process, conmonly used ingredients, .
siiche asoamtaist lesxi dant 0. Anpactdby ppdightateatflathegietardancy of
mol ecul ar wei ght processing aid, flane-retardant, )
i tiea Eihaloaioldet , proidastti chmeot dowbetinwmst be2omnpyoved, whereas if
absorber, pignent, glass fiber, filler or polyneric =~ _ .
| tier izomotintcin mmirso thenni2€edoams obyheveigbndbleaqiriogessability.
resin. As the nethod for nolding the flane-retardant -

. ripsirticubiiposneitorflowetprogertias) bef appt i easinhi epmapasition  for
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.used in the ordinary nolding of thernoplastic resin

cprqhsiingenmoldedipasluct] weyi drtermordtangignifisasidyr usi on
processi ng, blow nol ding and cal endaring. The

appl i cati orEhén viucle-réiardented powdett s grepgsed of  the
fromthe. flame-retardant resin conposition of th ) :
ppelyenganositlonansrcansazung rgraft cappbanes V‘éliW?% b‘?e&%@&led from
one. The nol ded products have a variety of

sy et shzowghwiie roagHatipe: et Eratmeyurphydration and

such as deskto conput ers, | aptop, conputers, tower .. .
C@mjagepgt;ra‘;;@rg%rcqrgp Fﬁe apixed ?Ieto F’)che ermoplastic resin with a
Henschel mixerro'r a ribbon blender and melt-kneaded with a roll, an

extruder or a kneader.

In this mixing process, comrﬁonly used ingredients, such

~as an antioxidant, anti-dripping agent, high molecular Weight

processing aid, flame-retardant, impact modifier, plasticizer, lubricant;
uv absorbef; pigment, glass fiber, filler or polymeric lubricant, can
also be mixed into the thermoplaétic resin. | |

As the method for molding the flame-retardant resin
composition, methods can be applied which are used in the ordinary
molding of thermoplastic resin compositions, such as injection molding,
extrusion processing, blow molding and calendaring.

The applications in which the molded products prdducéd

from the flame-retardant resin composition of the present invention are
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[ computers, brinters and copyi ng machines. 5. The
resul tant nol ded products have excel |l ent inpact

“‘resistance and flanme retardancy. EXAMPLES The present

invention will be described in detail based on 10

Exanpl es; however, it should under stood that these

Exanpl es are not intended to 'rmt the present

i nvention. Measurenents and tests in the follow ng ‘
bt PRY SPRIMRBEALVEh &EX ATRE SR o MRIE pFE@EcBShave a variety of

fol | ows. CFGraftr E??i ciency] 15 Al at expof a

' \;\Fﬂ.‘) LIS HhovANBhCORER ReRGdahal! isCee@hieB! ;such as desktop
e -

ein the ratio of the graft conponent used to the

hpatOY, Y TBhtopaTomhpeeds, Kiower \wasnpdead, t @erver. e of
?réel%hgﬁol vvhosfe) aﬁ\rrlgunt %vas about 10 ti rrlgg t hat of thetyp :
| @Bpuseradpriftdie Hdesbairgdmadiineecovered product
under went vacuum drying at 80C for 12 hours to obtain :
a 20 graft TlgokrysEitanONedldedl tgredaicas t heepolexrelennsimpact -
wei ghed accurately and imersed in acetone for 8 , ‘
heesi taheedirsd flatge trbeargiaaidy. pol ymer -t hat  was not
bound to pol yorganosi |l oxane in acetone. Then the _
acetone solution was centrifuged at 12,000 rpmfor 60
m nutes and the insolubles in acetone were decanted

off so as to obtain a 25 @EXAMRLESNt ai ni ng acet one

solution. The acetone-insol ubles were then imersed
i n acet one ‘Hne mlesant édverfionrwilhbesdescnibedien detail based on - -
above to renove the insolubles in acetone. The _
rBsaiipies; hostevee, X1sheulditieconrvasstviodethat thestdixamples are
above pol yner-contai ni ng acetone solution. The
resuin@mdeasb by temitc tne giresenyt fmetdiensoMedssirements and - tests
underwent vacuum drying at 80C for 12 hours, and the

et rthetfellomd sigdBaaneplics onnil depatparagivgr Bxampplepniiere made as
t hat was not bound to pol yorganosil oxane and

follows.

[Graft Efficiency]

| A latex of a polyorganosiloxane-containing graft copolymer, - '

wherein the ratio of the graft component used to the entire polymer
was already known, was added to methanol whose amount was about
10 times that of the latex so as to be coagulated. The recovered
product underwent vacuum drying at 80°C for 12 hours to obtain a
graft copolymer. One g of the graft copolymer was weighed accurately
and immersed in acetone for 8 hours to dissolve the graft polymer that
was not bound to“polyorganosiloxane in acetone. Then the acetone
solution was centrifuged at 12,000 rpm for 60 minutes and the
insolubles in acetone were decanted off so as to obtain a
-polymer-—containing acetone solution. The acetone-insolubles were

then immersed in acetone and decanted off in the same manner as

above to remove the insclubles in acetone. The resultant acetone
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5 1 weighed. The graft efficiency was cal cul ated by
the equation: {1 - [the weight of the extracted

‘resi due contained in acetone-soluble matter = (the

amount of graft copolynmer x the ratio of graft polyner
constituent (% = 100)]} x__lgg (% . [Polynerization

Conversion] 10 The latex was dried in a hot-air drier
at 120C for 1 hour to obtain the solid content ratio.

%@uheﬁ @ggmﬁzédzaﬁtwme QABYOE Y Scorb@lifii @hegtone solution.

terms.of %Dby the follow ng equation: 100 x the solid

CRIM ?E‘éu ?dlﬁo efreé"oﬁ@”ﬁ akéfdre talitien haiddrwent vacuum

anount o nomer s fe he. total anmpbunt of the

cﬁ‘g‘lﬂgtﬁ%@‘*@ 4899 hBurdSanal tHeekFatiah resiivie) wa® considered
Av e Particle Size] The volume average particle

- SiZ G MEE ﬁ&@é‘ﬂéﬁdtﬂa&r washnet bbhiadsaed gy yrRinosiloxane and

pol yor ganosi'| oxane particles and graft copol ynmer in

itxbsigh@tiex THeaghaffeffibRnityl wae culenggedpsy thelepsition: {1 - [the

was neasured 20. by a light scattering nethod with

| ‘Mv RAGAPA AP b ACEdHi@de oon thEERL &n AGRBHRUWBbluble matter +

I NSTRUMENTS. [ | npact Resi stance] |npact resistance was .
qYiaé Lahednk ofagedt éapolmet k STMti®-dSraliy pobydac congtituent

| zod.test using a 1/8 inch notched bar at -10C. 25 ’
[(Phyesre OB & Ba0qW). Fl ane retardancy was eval uated. by
conducting UL94 V test. 22 - (Production Exanple 1)
APotyrparization Gengbtsioh] each of the graft-1inking
agents shown in Table 1 was added to a m xture

~conposed ofTRBEQatear washiried i wehghainfrisuras Wa@¥F fonldour to

part by weight (as solid) of sodium _
‘obtain the solid content ratio. And the polymerization conversmn was

calculated in terms of % by the following equation: 100 x the sohd
content r‘étio /the fed monomer ratio -(=' the total amount of the
monomers fed/ the,.l total amount of the raw materials used in
polymerization) .
[Volume Average Particle Size]' | |

The volume average particle size was measured for each of
the seed polymer, polyorganosiloxane particles and graft copolymer in-
the latex. Each of the volume average particle size (um) was measured
by a light scattering method with MICROTRAC UPA manufactured by
LEED & NORTHRUP INSTRUMENTS.
{[Impact Resistance] | |

Impact resistance was evaluated in accordance with ASTM
D-256 by conductmg Izod test using a 1/8 inch notched bar at -10°C
{Flame Retardancy]

Flame retardancy was evaluated by conductmg UL94 vV -

test.
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5 dodecyl benzenesul fonate (SDBS) and 98 parts by

wei ght of octanethylcyclotetrasiloxane (D4), and the
resultant was stirred with a honom xer at 7,000 rpm
for 5 mnutes to prepare an enulsion.. The enulsion
was added at once to a five.nggk_flask equi pped with a
stirrer, a reflux condenser, a nitrogen inlet port, a
nmononer addition port and 10 a thernoneter. Then the
Sshwbgh@ﬁow@xg\g{ﬂgqlup to 80C in a streamof nitrogen

Ile stirring. and 1 part by weight (as solid) of 10 %
aqueous  soiyti pAr@f bYodrsyhbesTzeaslsubf ehecgrdi-dinkdng agents
added to the enul sion. The enulsion was stirred at
8Modrar ir Ta®s Sl v lhgdetot® 2Cmiatdrd Toahposed of BOO parts by
stand for 30 hours to obtain a |atex of .
PekrtgaTohtex angter, TOEM, pdbt phyt svdighte(ghtsdlal) of sodium
solid) of the latex of polyorganosil oxane was fed _
| b QedylbbMgemenkiéhask ¢SDRY)edawd h98 gtadrts erby a weight of .

‘reflux condenser, a nitrogen inlet port, a nononer. S
sl @ihyl@aloteangsitordier (Daptatd dhd reauliechtupas sttdal with a

in a streamof 20 nitrogen while stirring. After the.

t leopeaiketreato?,00@ rpat dsr & mimnitgsr papospamwx aneemulsion.. The
reached 40C, 0.26 part by weight of sodium o .

f enmsidehyde salddday oaice toSkFve-tedddlasiy ¢qupprd with a stirrer,
of di sodi um ethyl enedi am netetraacetate (EDTA), and
Oa @6flugardndynsa, ghhitobgeri éntatusorty bf mosoneer addifdan port and
Then 70 parts by wei ght of nethyl 25 nethacrylate
(MtBgrmodndtet. part by wei ght of cunene hydroperoxi de

were m xed and the m xture was added dropw se to the '
| at ex ni xt UFleendier ethutision, wasdwarmsd tpeta @t Bha stream of

~the resultant latex was stirred for 1 23 hour

[ _ to
obitsogera While stisfing potdybpgahdyi WeigHelagr golid) of 10 % aqueous
copol ymer. The measurenents of the graft efficiency

otolution eudedeeylbgnesnesulionisopgit giavsiddstrie Grafgmulsion.

ol ymer are shown in_Table 1. (Producti

co on anmpl e
‘t’Bﬁg)emulsion was stirred at 80°C for 6 hours, co%)fegp to 5520, and

allowed to stand for 30 hours to obtain a latex of p‘olydrganosiloxane.

Then, 30 parts by weight (as solid) of the latex of
polyorganosiloxane was fed into a five-neck flask _equipped with a
stirre-r,. a reflux condenser, a nitrogen inlet port, a monomer addition
port and- a thermometer and warmed Vuk'p to 40°C in a stream .of
nitrogen While stifring. After the temperature of the latex of
polyorganosiloxane reached 40°C, 0.26 part by weight of sodium
formaldehyde sulfoxylate (SFS}, 0.004 part by weight of disodium
ethylenediaminetetraacetate (EDTA), ahd 0.001 part by weight of
ferrous su]féte were added. Then 70 pafts by weight of methyl
.methacrylate (MMA) and 0.1 part by weight of cumene hydroperoxide
Wére mixed and the mixture was added dropwise to the latex mixture

over 1 hour, and after the additioh, the resultant latex was stirred for 1
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-5 300 parts by weight of pure water and 12 parts by
-wei ght  (as solid) of sodium dodecyl benzenesul fonate

- a see

(SDBS) were placed in a five-neck flask equi pped with

~a stirrer, a reflux condenser, a nitrogen inlet port,

a nmononer addition port and a,thernoneter and the
resul tant was warned up to 50C After. the tenperature
of the 10 mi xture reached 50C, the atnobsphere was

T G A0 o HIgbrgapmcurate @iolpiner. The
%%%%&&%CSEMf aﬁ'ﬁ? 8%‘1%3-1; p@fffméﬂcy\%ig %eOfre@u[@man&ex of a

Rydropefoxide were a to the mxture. 30 m nutes

8 4Gird Ot QoPBRRAF br¥neeg Tebléarr ous
éj%lgg{%&?%selg%%ékg%j 8.90 5. {5 part by wei ght of
' | t i aigf etraacetate and 0.2 part by
sg?gﬁ{tﬂg?ﬁs%%%ﬁ%q?%r mal dLhyde sul f oxyl ate were added
to the m xon&dr@s Ay Qwigel vipiireaihest and DR gseeddsy weight
for another 1 hour. “Then; a mixed solution of 90 o
\Fl)\@,"st Soly) ¥eisahtusef dBatyyibeeEyheselfohMle (SBBS)awes: pyaced in a

I ght of t-dodecyl nercaptan (tDVM and 0.1 part by

Webrde c®f 128k ReqiEppedewhtndroperex| derefhice conddeimseoy gl gitrogen
added over 3 hours. Two hours after the addition,
PRILt E;%ﬂtﬂeai ARfricieresdaitsiucpert tamd)iaetlermatnexenfand the
pol yner (SE-1).. The pol ynerization conversion

ofedillfant sl waninddatgx @f 30°CRed Aftdryrthe (¢rDidematare of the
i ncluded i n nmononers) was 92 % by wei ght and the

- VRlikfEred veadled PEOTC Cltheshzmosphehe waseropdace@swithoditrogen.

m After the above polynerization, 2 parts by vvei‘gg;% i
(‘BEeB010partd byhereieted op dhwytytracr$iate ) (B, B geues itoh weight of
Exanple 1 was fed into a 24 _ five-neck flask equi pped :

wi-dodecs! imeecaptanr ¢tDNYcanders8d, parhily ogeighti wfep-methane

-port, a nononer addition port and a thernonmeter. Then,

ehglroptraiidt | werangaddedt tq Ahe hoiiurg. TaBPe mingaiss after the
added, in each anmount by S

addition, 0.002 part by weight of ferrous sulfate (FeSO4-7H20), _O.QOS
part rby.weight of disodium ethylenediaminetetraacet_ate and 0.2 part. .

by weight of sodium formaldehyde sulfoxylate were added to the

 mixture to allow polymerization and proceeded for another 1 hour.

Then, a mixed solution of 90 parts by weight of butyl acrylate (BA), 27
parts by weight of t-dodecyl mercaptan (tDM) and 0.1 part by weight of .
p-methane hydropcro%ide were continuously added over 3 hours. Two
hours after th'e.addi‘tion, post-polymerization was conducted to giv¢ a
létex of é seed polymer {SE-1). The polymerization conversion of the

resultant latex of a seed polymer (tDM was included in monomers) was -

' 92 % by weight and the volume average particle'_ size of the same was

0.03 pm. |
After the above polymerization, 2 parts by weight (as solid)

of the seed polymer (SE-1) of Production Example 1 was fed into a
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wei ght shown in Table 2, to a m xture of 300 parts by -
wei ght of pure 5 water, 0.5 part by weight (as solid)
of sodi um dodecyl benzenesul fonate (SDBS) and 98 parts
by wei ght of octanethylcyclotetrasil oxane (D4), and
the resultant was stirred mﬁtg a honmom xer at 7,000
romfor 5 mnutes to prepare gn_enulsion, and the

emul sion was added at once to the five-neck flask. [

1119\76-61' {:}{Oﬁg&%ﬁ%bgfl"@%"\@ Pat PeffOE ddild%:rﬁ#*ei‘eﬁnhﬁrogen '

rring, 1 part by wei ght (as
0
qlgléééfg%og{ & é"é’lﬁ)ﬁl’fﬂ%ﬁ %?dé%&fa“;\%\ﬁﬁnaﬁ& a thermometer. Then, each

e’nzen s added to the m xture.

‘2'@%1{1"1' fng%{@é}tgf& ) IR AR tin SRUBIED whs Baue& ih %@chdamunt by

ours to obtain a | atex of

i BX AR, t %ref b ht of
po}f@ gan03| ﬂi(q%l%% tola mhiefurel BE 308 PAr ywelg. of pure

oxane was warmed up to 40Cin a

?é&tr By 8Acighk | (&s SHollid) o7 %oﬁwr@@cyleCsulfonate
gra t- |nk ng agent (C) shown in Table 2 was added, in

pdRE OBy wEighR b oE@éllr&tBylcE;@lc&etﬁa)Shleene (D4),
5. 2 parts by vvelglﬁjfr of%\ggre wat er and 0. 005 part

b&néﬂ'et}%"'treéﬁﬁa?@w% &firreadisith 20 homomixer at 7,000 rpm for 5
dodecyl benzenesul fonate (SDBS), and the resultant was

Silih186s Wb 1;5ke§)ar§tdﬂ eefiufsdsn S38nd the emttleign apas added at once
emul si on. emul si on was . added at once to the

ahovige dRechédledlasat ex of pol yorganosi | oxane (B). After

that, the resultant mxture was stirred at 40C for. 2

hours, the. ThBnoftheaglixivet wae wasnrd] upt tol 85C6ir% a stream of
with sodium 25 hydr oxi de, and the pol ynmeri zati on was
canmpbet s dvihie ptivdligs @ath pattehy ofeigbt fas galid} iof dXhle aqueous
(SR-1to SR-7). The pol ymerization conversion and :
veblirtioravel airldegibértdenesitionié aeich was dded toatthg mixture.
of 25 - pol yorganosil oxane are shown in Table 2.

(‘Ekenmplieqirk was3stimddCGanparatiovel Ftrenpisesobled tﬂ)25|"|§‘e and left

| at ex of pol yorganosil oxane" particles (SR-1 to SR- 7)
for 30 hours to obtain a latex of polyorganosiloxane (B)

Then, the latex of polyorganosiloxane (B) was warmed up
to 40°C in a stream of nitrogen while stirring. Separately, each :
graft-linking agent (C) shown in Table 2 was added, in each amount by
weight shown in Table 2, to a mixture of 5.2 parts by Weight of pure
water aﬁd 0.005 part by wéight (as solid) of sodium
dodecylbenzenesulfonate (SDBS), and the resultént_was stirred with a

stirrer for 30 minutes to prepare an emulsion. - The emulsion was
add,éd at once to the above-described latex of polyorganosiloxane (B).

After that, the resultant mixture was stirred at 40°C for 2
hours, the pH of ecach .mixture was adjusted to 6.5 with sodium -
hydroxide, and thé polymerization was completed to produce each latex
of polyorganosilokane (SR-1 to SR-7). The polymerization conversion

and volume average particle size of each resultant latex of
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~to 60Cin a streamof nitrog

‘obtai ned in Producti on Exanples 2 to 8 was fed in an

amount by 5 weight (as solid) shown in Table 3 into a
-five-neck flask equipped with a stirrer, a refl ux

condenser, a nitrogen inlet port, a nononer addition

port and a thernoneter and t hg resul tant was warmed up
R while stirring. After

the tenperature of the |latex reached 60C, 0.13 part

b i gh di . | I 10 (SFS),
B4l bl 4R BpTR el ol ool ate 10 (59
SRR P12 ORI fee SR caqdufapol part o
methaco eyl AL Andohiesdadstikaptl paskdeStaen it SR

m X shown I n

| I@tgtq?{lg%ltﬁ’g%% ctﬂﬂ{:qﬁjié}ng'i&e Ahgve Kad Y& indAe Eigount by

was stirred at 60C for 1 hour. 15 Then,

' (R A5 (MEL LS the & Fficcakck Midskaéquipped with
gﬁ%\%ﬂtl EAPS %@%{%Eg&&&e m xed i n anmounts by wei ght 7
shQuibP d3bhGx3eodichddie a ARsOEdRhletaSorRddedonomer addition -
dropvvls_e’tothea_ov_e m xture over 1 hour. After -
C‘QHPH gﬁa_@ thBEnAfetkl ahd e r8ultHhe wiss walriigddpf v 60°C in a
an additional 1 hour to obtain a graft copol yner
| 8t:8% m BIenRebyEEWEAL | AraosV eAsiepnth2) tamgerarireobiithe latex
average particlre size of the resultant graft copol ynmer .
| ?cfaf‘eh&r 80500 1B drabbe whighb e sodiant dbexaiehyde sulfoxylate
diluted with pure water so that the solid content 7 ,
bespse A4 i ¥y Pasiht Y ded@titng asthydénaiandingtétraacetate
aqueous sol ution of calciumchloride was added to = .
o[tBITRA) canaw Boadpakt sy weight thidemoaguulizt wets ajdeds Then,
heated to 95C, cooled to 50C and dehydrated, washed,
agflyd rﬂ'léﬂiet@?rllﬂ@d(ma\/lﬁ) povdietheofadical initiator shown in Table 3
pol yor ganosi [ oxane-cont ai ni ng graft copolymer (SG1 to

- SGrefe. mifed (xamphess byt wdightdhcwnpandlable Fxaddedsaonce to

to 8) A polycarbonate resin (TEIJIN CHEM CALS LTD,,

t tadeabdaenixPand,i 4nd LiHE? PEsWiknt avas stirred at 60°C for 1 hour.

pol yt etrafl uoroet hyl ene as an L , L
Then, methyl methacrylate (MMA) and the radical initiator shown in
Table 3 were mixed in amounts by weight shown in Table 3, and the
resultant was added dropwise to the above mixture over 1 hour. After
‘completing the addition, the mixture was stirred for an additional 1
hour to obtain a graft copolymer latex. The polymerization conversion
and the volume avérage particle size of the resultant graft copolymer

latex are shown in Table 3.

Then, the latex was diluted with pure water so that the

" solid content became 15 %, and 4 parts by weight (as solid) of 2.5 %

aqueous solation of calcium chloride was added to obtain coagulated
slurry. The coagulated slurry was heated to 95°C, cooled to 50°C and
" dehydrated, washed, and dried to produce a powder of -

polyorganosiloxane-containing graft copolymer (SG-1 to SG-7).
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20

and-dri ppi ng agent (DAIKIN I NDUSTRI ES LTD., trade
name: Polyflon 5 FA-500) and each of the

pol yor ganosi | oxane graft copol yner powders (SG 1 to
SG 7) obtained in Exanples 1 to 3 and Conparative
Exanples 1 to 4 were m xed ag ording to the '
formul ati on shown in Table 4. f’ The obtai ned ni xture
was nelt-kneaded with a tw n-screw - extruder (Japan

eel rk T . At ' ce 10
Peres o S G AR E R A sRgP s
1/ 20-inch tges ' : ‘ EUandaneyVECA IRt PD,, trade
and 1/8-i nc‘ﬁ %%&C%iﬁé%éfsg frgelrSﬁFﬁgact resi stance ‘ ,r .
ev ati Wit hyanibBsecky | dj gaa e ﬁﬁg@' 8B, 2 an
%%E#actlﬁ%}é%{ebyl‘%&l%%sw ?’Wt oo cy??%dter temperatare
St i HREENDRSETRIES EETIE! ereRiindahed Polyflon
f%uﬁréééﬂﬁtaggggn@ﬂg{gge% irrprglc?%E?esi stance in . vt
L n | terab ey SERRId iR a@eak it | @polymer powders
?r@?%%)(g? E@ﬁg%%%pa%t%?(g’ance dand fal arrg ret(gj}?joa%g; o?
e@-ﬁ 1R g@ed7) %I(ﬂgﬁﬁd # eshapled D thabhadiComparative Examples
(‘Conpar ati ve anple 9) Mxing, nolding and evaluation -

VWELE PHEEABEd Acddieling GosEioraitionicds showkxanihblel4.
except that no powder o pol yor ganosi | oxane graft

- copol ymer wege afifiathed Beixtase was aieltdhimatded witlall twin-screw
4, 27 - { w~oco UwOd N s Wecaw on co ca ca Q o

WextriidePN(Japan Steel Works, LTD., TEX4488) at 270°C to produce
peilets. The obtained pellets were formed into 1/20-inch test pieces
for flame retardancy evaluation and 1 /8-inch test pieces for impact
resistance evaluation with an injection molding machine, FAS100B,
‘manufactured. by FANUC 'ﬁth its cylinder temperature set at 280°C.
The obtained test pieces were evaluated for flame retardancyr and

impact resistance in accordance with the above-described evaluation

methods. The impact resistance and flame retardancy of each molded

prod_uct-‘are shown in Table 4.
(Comparative Example 9)

Mixing, rholding and evaluatidn were pérformed in the
séme manner as in Example 4 except that no powder of |
pdlyorganosiloxane graft copolymer was added. The results are shown

in Table 4.
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(U1l0 a) cd 10i7 N CwOO -1 31 CLAIMS } 1. A
pol yor ganosi | oxane-cont ai ni ng graft copol yner

obtained by: adding 0.1 to 10 parts by weight of a
graft-linking agent 5 (C) to 30 to 94.9 parts by

wei ght of a pol yorganosi | oxanﬁl( B) nodified with a
graft-linking agent (A) and’ifm"alatex formto react
themw th each other; reacting the resultant reaction
product with O to 10 parts cpyuingl ght of a mononmer (F)
conprising 100 to 20 % by weight of a polyfunctional
nmononer (D) that has two or nore polynerizable 10
unsaturated bonds in its nolecule and 0 to 80 % by

wei ght of apot her .. i Zs : N ne .
9 f pOP%g%bgﬁ&&mmmhg% . ggaylﬁ ®polymer

nore steps;” an ng.5to 69.9 pa

Web@heQTbP ¥i8Mle BOPRBELO l([}@rtg" by WdiBhakAVE ghRACHHRMMg agent
product im one or nore steps (the total anmount of (B),

(@) td 14( &) pa§iIithY vAGSh PRIt Ia¥slloxane (B) modified
C@rg{??gr?ﬁ%‘ﬁpﬁ hatm?he glrlaf_t-l |ﬂ¥dr{§ 15 agfa{'nt ((C)) :
h@$t12 ah L EdYe i kiRt a?érflﬂ CAPRGM §had 1hEdt fefmt ke react them with
graft-1rnking agent (A). 2. A . - .
P& NP THARBLSFLDANE RO Heallidiy S¥=Rftiort @ROHVEeWith O to 10 parts.
obt ai ned by: adding 0.1 to 10 parts by weight of a -
gbffelgdhtkéNa aesime2Ff GoraPMsihgi YO o 20 % by weight of a
(et h) acryl oyl oxy 'group-contai ni ng sil ane conpound to
3BokyPufétiBnpRr hfortimuei fIblI ofata Hped yergaopsidareansolyB)erizable
nmodified wwith a graft-linking agent (A) conprising a-
meheafir:aedUorde iAiind Agolecliznend 0 to 80 % by weight of another

polymerizable monomer (E} in one or more steps; and polymerizing 5 to '

. 69.9 parts by weight of a vinyl monomer (G} with the above reaction

. produét in one or more steps {the total amount of (B), (C), (F) and (G}

being 100 parts by weight), characterized in that the graft-linking
agenf. (C) has a highér graft efficiency than that of the graft-linking -

agent (A).

2. A polyorganosiloxane-containing graft copolymer

obtéined by: adding 0.1 to 10 parts by Weightrof a graft-linking agent

(C) comprising a (meth)acryloyloxy group~containing silane_compound
to 30 to 94.9 parts by weight of a polyorganosiloxane (B) modified with
a graft-linking agent (A) comprising a mercapt group-containing silane

compound or a vinyl group-containing silane compound and in a latex

form to react them with each other; reacting the resultant reaction

product with 0 to 10 parts by weight of a monomer (F) comprising 100
to 20 % by weight of a polyfunctional monomer (D) that has two or

more polymerizable unsaturated bonds in .its molecule and O to 80 %



ConpoUnd or a vinyl grOUpJContaining si | ane compound
and-in a latex formto react themw th each other;
reacting the resultant reaction 25 product with 0 to
10 parts by weight of a monomer (F) conprising 100 to
20 % by wei ght of a polyfunctignal nonomer (D) that
has two or nore polynerizabl e unsaturated bonds in
its nmolecule and 0 to 80 % 32 by wei ght of another

YPEEHE Yl S dRep gﬁﬁh’zﬁdbl@ﬁﬁoﬁbn{mf Siepae oranitbre steps;
E%J’yrregizi ng 5to 23931 parts by wei ght g) a vinyl
NRRQBYL iMhES td BO.O eartd Yt weRdt oo viiyldwonomer (G} with
onegﬁrﬁ re st%ps (the gﬁofalw_gtrmunt ~of (B), (O, (F) ,
afHk c&3ughPSedOoRdsricdiuit MEbaBlIr nooi® stBps (the total amount
pol yor ganosi | oxane-cont ai ni ng graft copol yner
asc@)dio aBldaian Beigg 120 ]‘w@ﬁsaﬁmvﬁdﬂgmeacti on
ten@rétﬁr(gpf o-raﬂtcﬂ]e' graft-linking agent (C) is 20 to

_60C. 10 4. The pol yorganosi |l oxane-contai ni ng graft

copol ymer according to any one of Clainms 1 to 3,

. wherein the3anmhet pblyohgangsiddrahecontgiriggntgra) copolymer

10

15

used is 0.1 to 10 parts by weight. 5. Aresin _
caspmslihzow (laimrl Kmg, thherdif the reaction temperature for the
pol yor ganosi | oxane-cont ai ni ng graft copol ymer ' -
dirignioagent (Qhés @0 taCh@P8s 1 to 4 and a
t her nopl astic resin. _
4. The polyorganosiloxane-containing graft copolymer
according to any one of Claims 1 to 3, wherein the amount of the

graft—linking agent (A) used is 0.1 to 10 parts by_ weight.

5. A resin composition, comprising  the
poljrorganosiloxan_e~c‘ontaining graft copolymer according to any one of - -

Claims 1 to 4 and a thermoplastic resin.



