DESCRI PTI ON AQUEOUS EMULSI ON CONTAI NI NG SI LI CONE RUBBER PARTI CLES AND
PROCESS FOR PREPARI NG THE SAME 5 TECHNI CAL FI ELD The present invention
rel ates to an aqueous enul sion containing silicone rubber particles which
has a nunber average particle size of gt nost 0.1 [err]m and a narrow
particle size distribution, 10 and which is suitable for use in inpact
nodi fier, softener, fiber treating agent, hair treating agent, slipping
agent, water repellent, processiDESCRIPOTION di ng materials, flane
retardant, coating material and the like, and also to a process for the
preparation of the aqueous emul sion. 15 BACKGROUND
ART Silicone rubbers have good properties such as elasticity, water

resi stance, theAQRIESUEDBEMULSMEGCONIAAINING JILKONEREBBER and

| ubricity and, therefore, aqueous enul sions containing them have been
wi dely used in PARATCLESIANRIPROGESAFOR PREPARBNG THEAGAME hair 20
treating agent, slipping agent, water repellent, processing aid for nolding
materd al s, flanme retardant, coating material and the like. In these uses,
it is effective in exhibiting higher performances to adjust the nunber
average particle size of the aqiBORNEGALSFdEsDof silicone rubber particles
to not nore than 0.1 [err]mand to nmake the particle size 25 distribution
of the enul sions M3t oRreSune Prigpusen s relatebt dion auchqagesbuse@mlsimns of
silicone rubber, particles have been nade, but satisfactory emnul sions have
not yet KO&kapbiEHy rdlicone rubber particles which has a number average
particle size of at most 0.1 pm and a narrow particle size distribution,
10 and which is suitable for use in impact modifier, softener, fiber treating
agent, hair treating agent, slipping agent, water repellent, processing aid
for molding materials, flame retardant, coating material and the like,

and also to a process for the preparation of the aqueous emulsion.

15 BACKGROUND ART
Silicone rubbers have good properties such as elasticity,
water resistance, thermal stability, weatherability, flame resistance and
lubricity and, therefore, aqueous emulsions containing them have been
widely used in impact modifier, softener, fiber treating agent, hair
20 treating agent, slipping agent, water repellent, processing aid for
molding materials, flame retardant, coating material and the like. In
these uses, it is effective in exhibiting higher performances to adjust the
number average particle size of the aqueous emulsions of silicone rubber
particles to not more than 0.1 um and to make the particle size
25 distribution of the emulsions narrow. Some proposals to obtain such
agueous emulsions of silicone rubber particles have been made, but

satisfactory emulsions have not yet been obtained.



-2- Japanese Patent Publication Kokai No. 62-141029 di scl oses a process for
preparing an aqueous emrul sion containing silicone rubber particles having a
particle size of at nost 0.1 [err] mwhich conprises addi ng an emnul si on
conposed of an organosil oxane, an enulsjfier and 5 water to a reaction
system containing water and a pol yneériZation catal yst and carrying out the
pol yneri zati on. Japanese Patent Publication Kokai No. 5-194740 discl oses a

process for prepar jagaaRspdiaens riblicl 9n GaOkA! NbNBost ki BORLaIdBELS

particles having a particle size of at nost 0.1 pm which conprisés

addi ng dpppsieforPreSAMINY QR 2§08BAICEM Akich %ﬁtﬁfrﬁngogil?{bne rubher
or ganosi |l oxane, a sil oxane-based ‘crosslinking agent and a sil oxane- based

graftlink Qﬂti@&%nhav@ﬁfg?@bﬁﬁitfér st drRber motagr eaekd %fdfﬁt%ngmfegi ni ng
wat er and a pol ynerization catalyst, while carrying out the polynerization.

15 _addinﬁwwuléianbéﬁﬂf@fséﬁeéﬁﬁﬁ Qi%k&ﬁ%érﬁ'e Janadessiadeahd
Publ i cations Kokai No. 62-141029 and Kokai 5-194740, at |east 13 parts

by weisght wafteanternal séddtesni syseani l‘:@ﬁt@l@ﬁn%oevaﬁéﬂ anby avep&lmefizAfAdn
silicone rubber in the aqueous silicone rubber emulsion when it is desired

to adj ustcatidypaaidarsiing oit the pivh#rigationnot nore than 0.1 20 [err]m
and to nmake the particle size distribution narrow, for exanple, to adjust

the vari ati on coef Uapagrdse( BatomaPdbliewnttri Kokaidiags-paarid disilage Y )

which is a neasure of the particle size distribution to not nore than 65 %

Thus, in paseecsd fosiprgpagirges: sigucoarseemilisérn emarteiinirsg silicone rubber
particles having a particle size of at most 0.1 pum which comprises

10 adding dropwise an emulsion composed of a mixture of an
organosiloxane, a siloxane-based crosslinking agent and a siloxane-
based graftlinking agent, an emulsifier and water to a reaction system
containing water and a polymerization catalyst, while carrying out the B
polymerization.

15 However, in both processes disclosed in Japanese Patent
Publications Kokai No. 62-141029 and Kokai No. 5-194740, at least 13
parts by weight of an emulsifier is required pér 100 parts by weight of the
silicone rubber in the aqueous silicone rubber emulsion when it is
desired to adjust the particle size of the emulsion to not more than 0.1

20 um and to make the particle size distribution narrow, for 'example, to
adjust the variation coefficient (standard deviation/average particle size
(%)) which is a measure of the pé.rticle size distribution to not more than
65 %. Thus, in case of using aqueous silicone rubber emulsions
obtained by such conventional processes as impact modifier, slipping

25 agent or flame retardant, there arises a problem that molded articles are

easy to be colored. Also, in case of using them as coating material or

fiber treating agent, there arises a problem that the water repellency is



obt ai ned by such conventional processes as inpact nodifier, slipping 25
agent or flanme retardant, there arises a problemthat nolded articles are
easy to be colored. Also, in case of using themas coating material or
fiber treating agent, there arises a problemthat the water repellency is
-3- deteriorated. Thus, it is an objecteof'the present invention to provide
an aqueous enul sion of silicone rubber particles having a nunber average
particle gig& Fa?etd nost 0.1 pmand a narrow par le size distribution 5
(variation coefficient of at nost 65 % which has small content of an

enul sifier. A Turther, oblerl 0f JiiecPhPeARl phouaN &%Aagggﬁgg@r?@? %n

process for preparing an agueous on o one ru

accor di ngagg;gwscenﬁms@aﬁ%mneeﬂbwﬁbg gafk{ii:féylﬁawbcb%r ng%ﬁéxc LeSrd0e

having a n er average particle size o t nost 0.1 pmand a narrow

particle ?a%@ic@'é Hisd Rift 4 Om s@NObe %eﬁﬁﬁeg_%$%W§%szlé s'iH@'di_sgngﬁior?f an

emul sifief. Another object of the present inventi s to provi

aqueous eASheRLeBtAidend ot di eR0e pEbBrwhaaehLy af §nGaPebyRBAt Y an
particles, which is prepared fromsilicone rubber particles having a nunber

aver age pamptiildiges] ze of at nost 0.1 pmand a narrow particle size
distribution. Still another object of the present invention is to provide a

A further object of the present invention is to provide a
process for preparing an aqueous emulsion of silicone rubber particles
according to which an aqueous emulsion of silicone rubber particles

10 having a number average particle size of at most 0.1 pm and a narrow
particle size distribution can be prepared with use of a small amount of
an emulsifier.

Another object of the present invention is to provide an
aqueous emulsion containing silicone rubber-based graft copolymer

15 particles, which is prepared from silicone rubber particles having a
number average particle size of at most 0.1 pm and a narrow particle
size distribution.

Still another object of the present invention is to provide a
resin composition wherein such silicone rubber particles and/or graft

20 copolymer particles are incorporated into a thermoplastic resin.

DISCLOSURE OF THE INVENTION
The present inventors have found, as a result of making an
intensive study in view of the problems mentioned above, that an
25 aqueous emulsion containing silicone rubber particles having a number
average particle size of 0.008 to 0.1 ym and a variation coefficient in

particle size distribution of at most 65 % is obtained with use of a small



resin conposition wherein such silicone rubber particles and/or graft 20

copol yner particles are incorporated into a thernoplastic resin. D SCLOSURE
OF THE | NVENTI ON The present inventors have found, as a result of making an
i ntensive study in view of the problens nentioned above, that an 25

aqueous emul si on contai ni ng si |'i coner ubber particles having a nunber

average particle size of 0.008 to 0.1 [err]mand a variation coefficient

particle

-4- anoun

aqueous
silicone

an enul sitrer, e mai nt ai ni g’ Ies o

' iwg%rﬁergiah@iJ&@ihiﬁgeﬁw&@%b%{ﬁ bia‘%b]%%es,ba/y gehm%&iﬁ%hgg
r sion O a viny

er-fornlng conponents I n an aqueous emnu

pol ymer agj1ieeRe! ¥iBber A8AmiNa i cApRALARNSneaH! #4805 thlil$i8REoPa vinyl

rubber-based graft copol yner "particles wherein a vinyl polymer is grafted

onto sili

average parficle size an

ﬁ@lﬂr@néﬂb@ﬁcQ@G{ﬁhBhn&rﬂiﬂ YR £l higtledtishathtdsidrsdd |siepher
a small variation coefficient of the particle

si ze @i stfibbér-Oases Qradi nesbdlynbed herfticleBg wthetiey| anRQWEpdIfnide is.

above-nmenti oned aqueous enul sion containing silicone rubber

Thus, t hegrifesévintbrsiiebhenryisiosr-deat@irihbi selyendupheticlear haei
aqueous enul si on whi ch contai ns pol yner

% by wei ghtintihen ariergiehpapyioley size emd epamnyair varidtion) coefficied?. f %hley
wei ght of a silicone rubber, wherein

10

15

20

particle size distribution is obtained by polymerizing a vinyl monomer in
the above-mentioned aqueous emulsion containing silicone rubber
particles.

Thus, the present invention provides a silicone rubber
particle-containing aqueous emulsion which contains polymer particles
comprising (A} 0.1 to 45 % by weight of a vinyl homopolymer or
copolymer and (B) 55 to 99.9 % by weight of a silicone rubber, wherein
said polymer particles have a number average particle size of 0.008 to
0.1 ym and a variation coefficient in particle size distribution of at most
65 %, and said emulsion contains at most 10 parts by weight of an
emulsifier per 100 parts by weight of said silicone rubber (B).

The silicone rubber particle-containing aqueous emulsion is
prepared by adding (b) 60 to 99.9 parts by weight of a silicone rubber-
forming component comprising 50 to 100 % by weight of a mixture of an
organosiloxane and a difunctional silane compound, O to S0 % by weight
of a silane compound having a functionality of at least 3 and O to 50 % by
weight of a polymerizable vinyl group-containing silane compound to an
agqueous emulsion c.ontaining the vinyl homopolymer or copolymer (A)
obtained by emulsion-polymerizing (a) 0.1 to 40 parts by weight of at

least one vinyl monomer selected from the group consisting of an

conventional

in
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particles conmprising (A) 0.1 to 45



15 said polyner particles have a number average particle size of 0.008 to
0.1 [err]mand a variation coefficient in particle size distribution of at
nost 65 % and said emul sion contains at nost 10 parts by weight of an
enul sifier per 100 parts by weight of said silicone rubber (B). The
silicone rubber particle-containing aquedus- enulsion is 20 prepared by
adding (b) 60 to 99.9 parts by wei ght of a silicone rubber- formng

of a mxture o
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and pol ymerizing the siliconé rubber-formng conponent e silicone

rubber parbbeaiesdabg dwg’:ula@ﬂugbt’hé?%ﬂ%dﬁé 'rﬁ%bTeli‘epa%'ddIE%trdiﬁﬁ? aqueous
particle-containing aqueous enul sion followed by dehydration an yI ng.

The pr esenemulséon ifolloaleD bprdeh e tédn agibdggiggrul sion 10 contai ning
silicone rubber-based graft copol yner particles, which is

The present invention also provides an aqueous emulsion
10  containing silicone rubber-based graft copolymer particles, which is
prepared by polymerizing a vinyl monomer (c} in an aqueous emulsion
containing the above-mentioned silicone rubber particle-containing
aqueous emulsion. The graft copolymer particles are obtained by
coagulating the graft copolymer particle-containing aqueous emulsion

15 followed by dehydration and drying.

These aqueous emulsion of silicone rubber and aqueous
emulsion of silicone rubber-based graft copolymer have a small average
particle size, a narrow particle size distribution and a low content of an
emulsifier.  Therefore, they efficiently exhibit desirable properties

20 without causing problems owing to an emulsifier and are Vei'y useful for
various purposes, for example, as impact modifier, softener, fiber
treating agent, hair treating agent, slipping agent, water repellent,
processing aid for molding materials, flame retardant, coating material,
and the like.

25 Thus, the present invention further provides a thermoplastic
resin composition comprising a thermoplastic resin and the silicone

rubber particles and/or silicone rubber-based graft copolymer particles



prepared by polynerizing a vinyl nmononmer (c) in an aqueous enul sion

contai ning the above-nentioned silicone rubber particle-containing aqueous
enul sion. The graft copolynmer particles are obtained by coagul ati ng the
graft copol yner particle-containing aqueous enul sion 15 followed by
dehydration and drying. These aqueous I"si on of silicone rubber and
aqueous enul sion of silicone rubber-based graft copol yner have a snal
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and the ldckestadire. Thus, the present invention further provides a
t hernopl astic resin conposition conprising a thernoplastic resin and the

silicgne rubber parhkceem afghPr asiddPherédbhedchassd S68E¢pCRRALIIBE
particles -6- as mentioned above. The thernoplastic resin conposition

of the prgsightetiBBl | QR asogdseklieht 4¥ oferli andsudhyaglen®aahd also
resi stance, processability, appearance of nolded articles, slippability and

flame resdrsdamepasszs C=C bonds Hieinddedvimybnjagatstdidies @ompodineiat es a
concept including
BEST MODE FOR CARRYING OUT THE INVENTION
10 The aqueous silicone rubber emulsion of the present
invention is an aqueous emulsion containing polymer particles
comprising (A} 0.1 to 45 % by weight of a vinyl homopolymer or
copolymer and (B) 55 to 99.9 % by weight of a silicone rubber. The
polymer particles comprising the vinyl homopolymer or copolymer and
15 the silicone rubber include, for instance, polymer particles obtained by
polymerizing a component capable of forming the silicone rubber (B)
(silicone rubber-forming component (b)) in the presence of particles of
the vinyl homo- or copolymer (A); polymer particles obtained by
polymerizing a component capable of forming the vinyl homo- or
20 copolymer (A) (vinyl monomer (a)) in the presence of particles of the
silicone rubber (B); polymer particles obtained by, using an emulsion
containing both the vinyl monomer (a) and the silicone rubber-forming
component (b), firstly polymerizing either one of the vinyl monomer (a)
and the silicone rubber-forming component (b} and then conducting the
25 polymerization of the rest. Of these, preferred are the polymer particles
obtained by polymerizing the silicone rubber-forming component (b} in

the presence of the vinyl homo- or copolymer particles (A), and the



pol ymeri zabl e C=C bonds such as vinyl and vinylidene, and al so enconpasses
C=C bonds as included in conjugated di ene conpounds. BEST MODE FOR CARRYI NG
OQUT THE | NVENTI ON 10 The aqueous silicone rubber emul sion of the
present invention is an aqueous enul sign containing polymer particles
conprising (A) 0. 1 to 45 % by wei ght of a vi nyl honopol ymer or copol yner
and (B) 55 to 99.9 % by weight of a silicone rubber. The polyner particles
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pol ymer I cl es obtaine usi ng an enul S|on ont al |ng ot'h the V|nyI

nononsr (Martadlalrhensl f)bfi@ﬂ@r ﬁ%ﬁ*@ﬁﬂei Qiﬁfh@ﬁe&(ﬁ%)‘iﬂﬁﬁﬁle(rmm of tHStdiNcone
pol ymeri zi ng either one of the vinyl nonomer (&) and the silicone

rubber - f giiB et -ERNE dorhPbrned {H)efh aerdurtbetcé &Y 2Re WiRlyY NBohrAt ben of
the rest. O these, preferred are the polyner particles obtained by

pol ymer i zoyplyheersigareiviesr phberrefl prafoiged offeenette (bﬂewmlhheopresgose of
the vinyl honpo- or copol yner partlcles (A), and the 7- pol yner
parti cl esstalpidtynesf the iobtaineduhguedusoriaiildiog konhaimieigyithyel silicone
rubber particles, though the reason of good stability is unknown.
10 It is preferable that the particles of vinyl homo- or copolymer
(A) used in the preparatien of the polymer particles by the polymerization
of the silicone rubber-forming component (b} in the presence of the vinyl
homo- or copolymer particles (A) are comprised of a vinyl homo- or
copolymer whose toluene-insoluble fraction is from 0 to 90 % by weight,
15 especially O to 30 % by weight, more especially 0 % by weight, as
measured by immersing in toluene at room temperature for 24 hours
and whose solvent-soluble portion has a number average molecular
weight of 500 to 5,000,000, especially 1,000 to 1,000,000, in terms of
polystyrene, and have a number average particle size of 0.005 to 0.09
20 nm, especially 0.005 to 0.07 pm, and a variation coefficient in particle
size distribution of 10 to 65 %, especially 20 to 50 %. If the content of
the toluene-insoluble portion becomes large, the number average
particle size of the obtained aqueous silicone rubber emulsion tends to
become large. If the number average molecular weight mentioned
25 above is too small or too large, the number average particle size of the
obtained aqueous silicone rubber emulsion tends to become large. Also,

particles having a too small number average particle size are themselves



nmononer (a) and the silicone rubber-formng conponent (b), firstly

pol yneri zing the vinyl nonomer (a) and then conducting the pol ynerization
of the silicone rubber-form ng conponent (b). 1In 5 particular, the

pol ymer particles obtained by polynerizing the silicone rubber-form ng
conponent (b) in the presence of the-vi®yl- hono- or copol yner particles (A)
are preferred fronlthe V|emp0|nt of a good stability of the obtained
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of 0.005 to 0.09 20 TJ[err]m espeC|a ly 0.005 to 0.07 [err]m and

vari ati ongg@efficient in particle size distribution of 10 to 65 %
especially 20 to 50 % If the content of the tol uene-insoluble portion

becones |arge, theExamplesVriledthdiddinethesed ae tht prieparhtidimertae veeys
silicone rubber enulsion tends to becone large. |If the nunber average

ol ecul arhpm@ghbr eopolgneer 28) azbp¥er iiast@ecsmahl asomi=aic MAGE mbhemerber
average particle size of the obtai ned aqueous silicone rubber emul sion

t enddt o Sechres lsaygme, Aanetlppistydres panetigyBtyomes orl p- butyibety raner; age
particle size are thensel ves
vinyl cyanide monomer such as acrylonitrile or methacrylonitrile; a
halogenated vinyl monomer such as vinyl chloride, vinylidene chloride or
vinylidene fluoride; (meth)acrylic ester monomer such as methyl acrylate,
ethyl acrylate, propyl acrylate, butyl acrylate, 2-ethylhexyl acrylate,
15 glycidyl acrylate, hydroxyethyl acrylate, methyl methacrylate, ethyl
methacrylate, butyl methacrylate, lauryl methacrylate, glycidyl
methacrylate or hydroxyethyl methacrylate; a carboxyl group-containing
vinyl monomer such as itaconic acid, (meth)acrylic acid, fumaric acid or
maleic acid; a conjugated diene monomer such as butadiene,
20 chloroprene or isoprene; and the like. These may be used alone or in
admixture thereof. Of these, a monomer containing 20 to 100 % by
weight, especially 30 to 100 % by weight, of any of butyl acrylate, 2-
ethylhexyl acrylate, butyl methacrylate, butadiene and acrylonitrile is
preferred from the viewpoints that the stability of the obtained aqueous
25 silicone rubber emulsion is high and the particle size thereof is easy to
become small. Also, styrene, {(meth)acrylic acid and the like are

preferred as a comonomer therefor.



-8- difficult to obtain, and if the nunber average particle size is too
| arge, the nunber average particle size of the obtained aqueous silicone
rubber emul sion tends to exceed 0.1 [err]m Further, particles having a too
smal | variation coefficient in particle size distribution are thensel ves
difficult 5 to obtain, and if the vari%tion coefficient is too large, the
particle size distribution of the obtained aqueous silicone rubber enul sion

tends to w de. Ex%'pl es_of the nonaner. used in Ehe' reparation,of the vinyl
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mal ei ¢ acid; a conjugate | ene nonoher such as'b I ene, 2( pr ene
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O these, a nononer containing 20 to 0"% by weight,” especially 30 to 100
% by wei gdirucehir@fy tBE WYY hoatéYbAE8poBmer (A), and includes, for instance,
divinyl benzene, allyl methacrylate, triallyl cyanurate and other known

10 crosslinking agents. Also, the polymerizable vinyl group-containing
silane compound serves as a graftlinking agent to provide the side
chains and/or molecular ends of the vinyl homo- or copolymer (A} with
grafting sites which react with the silicone rubber-forming component
(b}). As the silane compound are used, for instance, those used in the

15 silicone rubber-forming component (b} as described after in detail.
Since the number average particle size of the obtained aqueous silicone
rubber emulsion tends to increase if the crosslinking agent and/or the
graftlinking agent are used, it is preferable not to use them when a
sufficiently small average particle size is desired.

20 Examples of the vinyl homo- or copolymer (A} are, for instance,
polybutyl acrylate, butyl acrylate-styrene copolymer, butyl acrylate-
methyl methacrylate copolymer, butyl acrylate-butyl methacrylate
copolymer, butyl acrylate-2-ethylhexyl acrylate copolymer, butyl
acrylate-methacrylic acid-butyl methacrylate copolymer, polybutyl

25 methacrylate, polystyrene, styrene-acrylonitrile copolymer, styrene-
butadiene copolymer, polybutadiene, butadiene-butyl acrylate

copolymer, polyvinyl chloride, polyvinylidene fluoride, and the like. The



et hyl hexyl acrylate, butyl nethacrylate, butadiene and acrylonitrile is
preferred fromthe viewpoints that the stability of the obtai ned agueous 25
‘silicone rubber enulsion is high and the particle size thereof is easy to
beconme small. Also, styrene, (neth)acréllc acid and the like are preferred
as a conononer therefor. -9 Also onpound having at |east two

pol yneri zabl e vinyl groups in its nolecule and/or a polynerizable vinyl
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vinyl honp- of copolyner W th grafting sites which react wth t

silicone th%'é%oﬁy%éh%ﬁtfb@f‘ﬁ%lﬁ@ds(@hd 16&16@%&?&&@[&1?(1{?&@%@ are USEd for
I nstance, those used in the 15 silicone rubber-formng conponent (b) as

described after inTHetsllicon®i nashéhBNubbeinaY Byagslypaétiktie the z8liebnkhe
obt ai ned aqueous silicone rubber enuIS|on tends to increase if the
cr ossl i nkiutsbegéotming/ esmipadent (b) in the presence of the vinyl homo- or
copolymer (A) exhibits performances such as softness brought about by
10 silicone. The silicone rubber (B) formed by the polymerization of the
silicone rubber-forming component (b) may chemically bond with the
vinyl polymer (A) to form a single particle, or may form a single particle in
the state of being physically mixed with the vinyl polymer (A). Further,
the silicone rubber (B} may form a single particle with the vinyl polymer
15 (A)in the state that a part of the rubber (B) chemically bond with the
vinyl polymer (A) and a part of the rubber (B) is physically mixed with the
vinyl polymer (A), or the emulsion particles may be a mixture of at least
two of the above single particles. Also, the silicone rubber (B) may form
a silicone rubber particle independently with a vinyl polymer particle (A)
20  without chemically bonding and being physically mixed with the vinyl
polymer (A).

The silicone rubber-forming component (b) is a component for
forming the silicone rubber (B) through siloxane bonds from an
organosiloxane and optionally a silane compound such as a difunctional

25 silane compound, a silane compound having a functinality of at least 3
or a polymerizable vinyl group-containing silane compound. When the

silicone rubber-forming component (b) contains a polyfunctional silane



graftlinking agent are used, it is preferable not to use them when a
sufficiently small average particle size is desired. 20 Exanpl es
of the vinyl honmo- or copolynmer (A) are, for instance, polybutyl acrylate,
butyl acryl ate-styrene copol yner, butyl acrylate- nethyl nethacryl ate

copol ymer, butyl acrylate-butyl nethaeryllte copol yner, butyl

acryl ate- 2-et hyl hexyl acryl ate copol yner, butyl acrylate-nethacrylic

T ene R 5 SooR TS an RO ik T Sop BBl Sy
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" copol yer S REHIA L SR BB Sho i ESBIRE S P el Site EDsiger s
graft %OPQ %ﬁe?ﬁg)déggéﬁb?ge%%%gd by a conbi nati on of these

pol ynmeri zat'i on ne n particularly limted. The silicone rubber

B) obtained by pol yer ,zi Lk b88tric?{dH |
(B) obtained by polyggr bfiflo fi6xhk £8AC th ?gyngg{%@ggﬁgmoe*a@%whd n

the presence of the vin nD- Of Ccopo erfor Ceés such
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by the polynerizati he silicone rubber-fornmng co _
chem cal | YtH@”GrgﬁﬁbsﬂbﬂaﬂéD)é{repokdfm{né‘cﬁhée? 0T &y @i BAbRaRRN tdiedie: o

may forma single particle in

hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane, decamethyl-
10 cyclopentasiloxane, dodecamethylcyclohexasiloxane or trimethyl-
triphenylcyclosiloxane, a linear organosiloxane oligomer, and the like.
Examples of the difunctional silane compound are, for instance,
diethoxydimethylsilane, dimethoxydimethylsilane, diphenyldimethoxy-
silane, diphenyldiethoxysilane, N-(2-aminoethyl)-3-aminopropylmethyl-
15 dimethoxysilane, 3-aminopropylmethyldimethoxysilane, 4-aminobutyl-
methyldimethoxlysilane, 3-chloropfopylmethyldimethoxysilane, 3-
glycidoxypropylmethyldimethoxysilane, heptadecafluorodecylmethyl-
dimethoxysilane, trifluoropropylmethyldimethoxysilane, octadecyl-
methyldimethoxysilane, and the like. Among these combinations of
20 organosiloxane and difunctional silane compound,
octamethylcyclotetrasiloxne and mixtures of at least two cyclic siloxanes

are preferred from an economical point of view.
The silane compound having a functionality of at least 3 is
used as a component for introducing a crosslinked structure by
25 copolymerizing with the organosiloxane and difunctional silane
compound, thereby imparting a rubber elasticity to the silicone rubber

(B), namely as a crosslinking agent for the silicone rubber. Examples



the state of being physically mxed with the vinyl polynmer (A). Further,
the silicone rubber (B) may forma single particle with the vinyl polyner
15 (A) in the state that a part of the rubber (B) chemcally bond with the
vinyl polynmer (A) and a part of the rubber (B) is physically mxed with the
vinyl polynmer (A), or the enul sion parltg clfes may be a m xture of at |east
two of the above single particles. Also, the silicone rubber (B) nmay forma

o R . Ny : I ol A 20
W thour haact 4o Bk AR e ALER A RRIAS LY ot o REloHER 2 BB efipfhel

pol ymer 8 pokhigas! | & r%”t%&%@kﬁ@x %’i@ﬁ’@?“t A h1Erid e GRPARNERE, for
formng the silicone rubber ) through siloxane bonds “from an

or ganosi L AxaRet ARt (BPkheNakley a sirl@AbSeposRAInhsuch g2, 'igtaefﬁggr@-' 25

si |l ane conpotnd, a silane conpound “having & functinality o egast 3 or a

pol ymeri gabin@ propyi trifrdRo%98fiahel ng §iéﬁ@ﬁo?ﬁﬂ§fuﬁﬁnem&%§,i l'i cpne

rubber-form ng coimponent (b) contains a poly I onal sil"ane conpound

havi g aahineith e rifietBbxgkilhgast 3 RchioRPorltdal B okyRYane 3-

group- cont ai ni ng"si | ane conpound, crosslinked Silicone rubbers (B) are

obt ai nedgy&ldiky progiyltiitherbRg_HEAhE( Me PaderiaMiicrodety @ imzaht gy vil Ak,
group-contai ni ng silane conpound, it provides a grafting site for vinyl 5

mononer (MAiludesprbbeitrahkeehoxysitane ganodi | cntadecahdirhbehdkysidahepnalndi | ane
conmpound constitute the main backbone of the silicone rubber (B). Exanples
of the ootgaensi | Gfahesal eetrbethorgsidane is preyetried fohothreviswygoias of a
high crosslinking efficiency.
10 The polymerizable vinyl group-containing silane compound is
a component for introducing polymerizable vinyl groups into the side
chains or molecular chain ends by copolymerizing with the
organosiloxane, difunctional silane compound or silane compound
having a functionality of at least 3. The polymerizable vinyl group
15 serves as a graft-active point upon chemically bonding with a vinyl
homo- or copolymer formed from vinyl monomer (c) mentioned after.
Further, since crosslinkages can be formed by causing a radical reaction
between the graft-active points through a radical polymerization initiator
as described after, the polymerizable vinyl group-containing silane
20 compound can be used as a crosslinking agent. |
Examples of the polymerizable vinyl group-containing silane
compound are, for instance, a silane comound of the formula (I):
R! R?

|

25 CH,=C-COO-(CH,),SiX3.q) )

a

wherein R' is hydrogen atom or methyl group, R® is a monovalent

hydrocarbon group having 1 to 6 carbon atoms, X is an alkoxyl group



hexanet hyl cycl otri si |l oxane, octanethyl cycl otetrasil oxane, decanethyl- 10
cycl opent asi | oxane, dodecanet hyl cycl ohexasil oxane or trinethyl-

- triphenyl cycl osil oxane, a |inear organosil oxane oligoner, and the |ike.
Exanpl es of the difunctional silane conpound are, for instance,

di et hoxydi nmet hyl si | ane, di met hoxydi retliy/l sil ane, di phenyl di met hoxy- sil ane,
di phenyl di et hoxysi | ane, N-(2-am noet hyl) - 3 am nopropyl met hyl - 15

di met hox |Ian 3am ropyl nmet h yS| Y.
ey BT P s SR Iy el iy 1l FoRriaRer OF4L to 6,
gl yci dox pr I d| {n) ila ept adecafl uor odecyl net hyl -

di nmet hox%sﬁ F % %%hgﬂlﬂge% ﬁb%g Pﬁ%l Pmet hoxysi | ane, oct adecyl -
met hyl di met hoxysi |l ane, and the |ike. Angng these conbi nati ons of 20
or ganosi | oxane and di functi onal a silane conmpound,

oct anmet hyl cycl otetrasil oxne and m xtures of at |east two cyclic siloxanes
are preferred froman econom cal point jof view. The silane conpound havi ng

a functionality of at conmponent f i ntroducing a
cr osrk\ci nked structureclbﬁ é: ﬁa“yﬁiﬁ?%&%‘%}i‘)th t he orggnosi | oxane and
di functi gnady e%ll@mexcgrg}g?g)daré i&gr&gynégp&g&}éwg a rubber elasticity to the

silicone rubber (B) as a crosslinking’agent for the silicone

rubber . Exﬁmhé*%ompou%% of therephaaqilf:or instance, tetrafunctional and
trifunctional al koxysilane compounds such as tetraethoxysilane,

met hyl tri et hoxysi |l ane, methyl t Ri?met hoxysil ane, ethyltriethoxysil ane,
N- ( 2- ani noet hvi ) - 3- l a
10 CH,=CH-5iX(3 (I11)
wherein R?, X, a and p are as defined above,

a silane compound of the formula (IV):

2
Ra

15 CH,=CH-R>-SiX3.4 (Iv)
wherein R?, X, a and p are as defined above, and R® is a bivalent
hydrocarbon group having 1 to 6 carboh atoms,
a silane compound of the formula (V):
R?,
20
HS-R*-SiX3.) (V)
wherein R?, X, a and p are as defined above, and R* is a bivalent
hydrocarbon group having 1 to 18 carbon atoms,
and the like.
25 Examples of the group R? in the formulas (I) to (V) are, for
instance, an alkyl group such as methyl group, ethyl group or propyl

group, phenyl group, and the like. Examples of the group X are, for



am nopropyl tri met hoxysi | ane, 3-am nopropyl tri met hoxysi | ane, 4- 5

am nobut yl tri met hoxysi | ane, 3-chl oropropyl tri net hoxysi | ane, 3-

gyci doxypropyl tri met hoxysi | ane, hept adecaf | uorodecyl tri met hoxvsi | ane,
trifluoropropyltrinethoxysilane and octadecyl tri nethoxysilane, and others.
O these, tetraethoxysilane is preferredl4romthe viewpoint of a high

crosslinking efficiency. 10 The pol yneri zabl e vi nyl
group-contai ning silane conmpound i s _a conponent for introducing
pol ymer i zaBIEafGey| M BRPY R hEthoHe L1PHMs RIPPRYCELPHP kKl PakeIsy by

C et the Tack CERB A SarsT o B s IR kT P TRA g, P
ey e e L S
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pet EBSL t Eé%ﬁg?%ﬁi#%&ﬁg‘%ﬁfﬁ?%rr‘rmf&%}ie fg#ﬁ?%ﬂ %‘é&?@[ﬁ%&rﬁ AiFe £98 or
pofcion: Al e RS IR R b s T
vi nyl grou%ﬁf}%@tpgrmféane compound are, for instance, a silane conound

of the for . 25 wherein Rerr] is hydrogen at om or net hyl
group, Rerr] is a Eg&%ﬁié‘é“ofhi/ﬂé0&%&9%&&%‘6&&@"(&)“%&, '8 SifiALlRR, 3805,

X is an al koxyl grou
methacryloyloxyethyldimethoxymethylsilane, y-methacryloyloxypropyl-
dimethoxymethylsilane, y-methacryloyloxypropyltrimethoxysilane, vy-
10 methacryloyloxypropyldimethylmethoxysilane, y-methacryloyloxy-
propyltriethoxysilane, y-methacryloyloxypropyldiethoxymethylsilane, y-
methacryloyloxypropyltripropoxysilane, y-methacryloyloxypropyl-
dipropoxymethylsilane, y-acryloyloxypropyltrimethoxysilane, and the
like. Examples of the silane compound (II) are, for instance,
15 -p—vinylphenyldimethoxymethylsilane, p-vinylphenyltrimethoxysilane,
p-vinylphenyltriethoxysilane, p-vinylphenyldiethoxymethylsilane, and
the llike. Examples of the silane compound (Ill) are, for instance,
vinylmethyldimethoxysilane, vinylmethyldiethoxysilane,
vinyltrimethoxysilane, vinyltriethoxysilane, and the like. Examples of
20 the silane compound (IV) are, for instance, allylmethyldimethoxysilane,
allylmethyldiethoxysilane, allyltrimethoxysilane, allyltriethoxysilane,
and the like. Examples of the silane compound (V) are, for instance,
mercaptopropyltrimethoxysilane, mercaptopropyldimethoxy-
methylsilane, and the like. Of these, silane compounds of the formulas
25 (1), (I} and (V) are preferably used from the viewpoints of economy and
high reactivity.

In case that the above-mentioned polymerizable vinyl group-



- 13 - having 1 to 6 carbon atons, ais O, 1 or 2, and p is an integer of 1
to 6, a silane conpound of the formula (I11): [err] wherein Rerr], X, a and
'p are as defined above, a silane conmpound of the forrmula (I11): [err]
wherein Rerr], X, a and p are as defined above, a silane conmpound of the
formula (1V): [err] wherein Rerr], X 1®and p are as defined above, and R
Is a bival ent hydrocar bon group having 1 to 6 carbon atoms a silane

conmpound of the.fornu % a and p are as

defi ned Mt@mgp,gs \?@‘%‘%ﬁi\lféﬂr@rﬂ %@h‘&&%ﬁéﬁ‘] e %4@018%1’6618
carbon atons, and qu Exanpl es of the group Rerr] in
t he formﬁ%? ﬂc)ssfl W%P%n for I nstance, an al kyl group such as net hyI
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Propoxy gcﬁﬁﬂ%c%{%dnﬁm W¥ne compound, the silane ¢ mpound having a

5 functionality of at least 3 and the polymerizable v nyl group-containing

silane compound in the silicone rubber-forming component (b) in the

polymerization thereof, it is preferable that the proportion of the total of

the organosiloxane and the difunctional silane compound is from 50 to

100 % by weight, especially 70 to 100 % by weight, more especially 90 to

10 100 % by weight, wherein the ratio of the organosiloxane to the

difunctional silane compound is from 100/0 to 50/50 by weight,

especially 100/0 to 70/30 by weight, the proportion of the silane

compound having a functionality of at least 3 is from O to 50 % by weight,

especially O to 30 % by weight, more especially O to 10 % by weight, and

15 the proportion of the the polymerizable vinyl group-containing silane

compound is from O to 50 % by weight, especially O to 30 % by weight,
more especially O to 10 % by weight.

If the proportion of the total of organosiloxane and

difunctional silane compound is less than 50 % by weight, the obtained

20  silicone rubber (B) tends to exhibit the properties such as sbftness with

difficulty. The silane compound having a functionality of at least 3 and

the polymerizable vinyl group-containing silane compound are optional

components. If the proportion of each of these components exceeds

S0 % by weight, the properties of the silicone rubber are hard to be

25 exhibited. For obtaining effects produced by the use of the silane

compound having a functionality of at least 3 or the polymerizable vinyl

group-containing silane compound, it is desirable to use each of them in



group and the |ike. Exanples of the group R err] in the formula (I1V) are,

for instance, nethylene group, ethylene group, propyl ene group butyl ene
- group and the like. Exanples of the group Rlerr] in the fornula (V) are,

for 5 instance, nethylene group, ethylene group, propylene group butyl ene
group and the like. Exanples of the-sil@ne conpound (1) are, for instance,
,lerr]- nethacryloyloxyethyldlnethoxynethyIS|Iane y- met hacr yl oyl oxypr opyl -

A eSS ) o e, -

I h I I -
T m:l Fer TR d@eﬁgxﬁgﬁgﬁg@r i e
G DroPOUIRI MBnda 2ok UOBIERY {EHEP! IR Bt e

o vi nyl pAGRY r‘?%I ey "B cs A SRIERLR) ntl I‘Wsh@‘%nﬂh

ySi' | ane, “p- V|ny oxyne I"ane

l'i ke.5 EXx I ound €t

vi nyl rret EHPBI met ox@;%a e8P eROLY \I/IIFIIII/IIBIIrSé?ﬁyI OII ysi I rt1cles in
vinyltri E‘@M&i‘é’%% Who‘(h‘%yist fﬂo%@’%s%a%ebyaﬁ&ot}ﬂe e's:ﬂé&al é‘P@IxF@ g 20
the silane conmpound (IV) are, i nstance, allylTref hyl di methoxysi I ane,

al 1yl met oy o Y, Rexishit! aruath@lthIéﬂéﬂﬁ&Bm%Ifka@ﬁonqlslﬁbbtlhhrg&hgwﬁém@@, and
the |ike. Exanples of the silane conpound (V) are, for instance

Mer capt opikOR ¥ Haretd K ¥ idedBRhibited wWighcdipfionlrtgpy! di met hoxy- met hyl si | ane,
and the like. O these, silane conpounds of the formulas 25 (1), (Il) and

(V) are preferabl yTiusesollyiger thertidiespobtdined’ bscpremarang dm gbmidaidn vity.
In case that the above-nentioned pol ynerizabl e vinyl group-

10 containing both the vinyl monomer (a) and the silicone rubber-forming
component (b), firstly polymerizing the vinyl monomer (a) and then
polymerizing the silicone rubber-forming component (b} tend to have a
larger particle size than the above-mentioned polymer particles obtained
by adding the component (b) to and polymerizing it in an emulsion of the

15 vinyl polymer (A). The same vinyl monomers as those used in the
preparation of the vinyl homo- or copolymer (A) can be used as the vinyl
monomer (a) in this method. Also, the proportions of the vinyl
monomer (a} and the respective components of the silicone rubber-
forming component (b} are the same as in the above-mentioned

20 preparation of the polymer particles by polymerizing the silicone
rubber-forming component (b) in the presence of the particles of vinyl
homo- or copolymer (A}.

It is preferable that the toluene-insoluble fraction of polymer
particles obtained by preparing an emulsion containing both the vinyl

25 monomer (a} and the silicone rubber-forming component (b}, firstly
polymerizing the vinyl monomer {a) and then polymerizing the silicone

rubber-forming component (b), as measured by immersing the polymer



15 - containing silane conpounds are of trial koxysilane type, they also

serve as a crosslinking agent. Wth respect to the proportions of the

- organosi | oxane, the difunctional silane conpound, the silane conpound
having a 5 functionality of at |east 3 _and the polymnerizable v nyl

group-contai ning silane conpound in thd7siticone rubber-form ng conponent

(b) in the polynerization thereof, it is preferable that the proportion of
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to 305% B%/&J\Aeél)g%tg nor e especl alqjly 10 to 10a% by"wei gh?l. I f the pP?oportion

of the tofplertioQr SANesdnoyanacans % fincidighal pﬁiek@m%ommteadsss% 2S5
than 50 % by wei ght, the obtained 20 silicone rubber (B) tends to exhibit

the pr OPG@%i@&t,Sﬁﬂ%eaﬁréfgrbhgﬁsl Wot h12dp4 fie whéight THer siHeaRengiompeysd dwavi ng
a functionality of at |east and the pol ynmeri zabl e vinyl group-containing
si | ane cogppoRAnar ¢ARRin@Tadbm 55 to 99.9 % by weight, preferably 65 to 99.4 %
by weight, more preferably 88 to 99 % by weight, for the silicone rubber
10 (B). If the proportion of the vinyl homo- or copolymer (A) in the particles
is less than 0.1 % by weight, namely if the proportion of the silicone
rubber (B) is more than 99.9 % by weight, the particle size of the aqueous
silicone rubber particle-containing emulsion tends to become large. If
the proportion of the vinyl homo- or copolymer (A) in the particles is
15 more than 45 % by weight, namely if the proportion of the silicone
rubber (B) is less than 55 % by weight, the properties of silicone rubber
tend to be exhibited with difficulty.
The number average particle size of the aqueous silicone
rubber particle-containing emulsion of the present invention is from
20 0.008 to 0.1 pm, preferably 0.008 to 0.06 pm, more preferably 0.008 to
0.04 um. It is difficult to obtain an emulsion having a number average
particle size of less than 0.008 pm, and if the number average particle
size is more than 0.1 um, an impact resistance-imparting effect as
expected when used as an impact modifier tends to be lowered.
25 Also, the variation coefficient in particle size distribution of

the number average particle size is from 10 to 65 %, preferably 20 to

55 %, more preferably 20 to 50 %. It is difficult to obtain the particles



conponents. If the proportion of each of these conponents exceeds 50 % by
wei ght, the properties of the silicone rubber are hard to be 25 exhibited.
For obtaining effects produced by the use of the silane conpound having a
functionality of at least 3 or the polgnerlzable vi nyl group-contai ni ng
silane compound, it is desirable to-us 8each of themin 16 - an anount
of at least 0.5 % by meight It is preferable that the tol uene-insol uble

fract | onyol:Rel o AL CLesaBLAl ned 1bys PALAIS (2 bAg. the ol ! Leansion

rubber-formng corrpon resence part Icles
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r ubber ten ficulty. The polyner parficles obtained

by preparing an emyshanodAt of QB @frﬂhl@%@@h‘i‘clﬂ%ﬁ‘ed’irﬂhe’ﬂ?ﬂ%@%s clcand the
silicone rubber-formng conponent (b), firstly polynerizi VI ny

monongr Qﬁbb@%dﬁaémﬂep@bﬁf@ihﬁbr&nhm@m% bf%HB%J&EB%WV@HH&Q&%M‘&%W (b)
tend to have a larger particle size than the above-nentioned pol yner

particl eg hipiteeBybweagidt NG réRea&MPREANT0.BOXot 8 ﬁaﬂtsPQJynyéxgHt“an?e' n-an
emul sion of the 15 vinyl poI ynmer (A). The sane vinyl nononers as those

R PSR N, B gy baIpr Do ys e ear e,
silicone rubber (B). If the amount of the emulsifier is more than 10
parts by weight, the appearance of resins is deteriorated, for example,

10 when the emulsion is used as an impact modifier or slipping agent for
thermoplastic resins. If the amount of the emulsifier is less than 0.5
part by weight, the stability of the emulsion tends to be decreased.

Preferably, the solid content of the aqueous silicone rubber
particle-containing emulsion of the present invention is from 10 to 50 %

15 by weight, especially 15 to 40 % by weight. If the solid content is less
than 10 % by weight, a large amount of the emulsion must be used, for
example, when used as an impact modifier, since the concentration of
the effective component is small, thus the productivity is lowered. If the
solid content is more than 50 % by weight, the stability of the emulsion

20 tends to be decreased.

An explanation is given below with respect to a process for
preparing the aqueous silicone rubber particle-containing emulsion of
the present invention.

The preparation of the aqueous emulsion containing the

25 polymer particles obtained by polymerizing silicone rubber-forming

component (b) in the presence of the particles of vinyl homo- or

copolymer (A) is carried out, for example, in the following manner.



nononer (a) and the respective conponents of the silicone rubber- formng
conponent (b) are the sane as in the above-nentioned 20 preparation of the
pol ymer particles by polynerizing the silicone rubber-form ng conponent (b)
in the presence of the particles of vinyl hono- or copolyner (A). It is
preferabl e that the tol uene-insol uble fli%cti on of polynmer particles
obt ai ned by preparing an enul sion containing both the vinyl 25 nononer (a)

Vinyl monomer () BFELGFAGH paPy it | BRRGOHE WHMIEISTe SUBBEIT Giamag o
componentc Sl TBS S et MTELSL A I PRIEL o 1P ELES 1 oo o,
DY 1 SNyl D8 0 40D SNGOLd BASKE B By do0cL ey B pRopl s o
par i ol o o mteiBREn B Bk P EREY BRTRE S B Rprenetipess o,
DY, et ST 3N Ho0. 8 LopSR AN ol SRl TS [ 9
1) AN PEGHSAIY e e Al DS B 8 651 S5 ShE 50
a1 R e MR R T RO hRET bl pRoma e LBaB Y, by
vei ght, teoRprddetaBnihg eviefylt RROEHMRPUSNd a conjugated diene monomer,
there 1s added an aqueous emulsion containing 60 to 99.9 parts by

10 weight, especially 80 to 99.5 % by weight, more especially 90 to 99 % by
weight, of a silicone rﬁbber-forming component (b) comprising 50 to
100 % by weight, especially 70 to 100 % by weight, more especially 90 to
100 % by weight, of the total of an organosiloxane and a difunctional
silane compound, 0 to 50 % by weight, especially O to 30 % by weight,

15 more especially O to 10 % by weight, of a silane compound having a
functionality of at least 3, and O to 50 % by weight, especially O to 30 %
by weight, more especially O to 10 % by weight, of a polymeriable vinyl
group-containing silane compound, so that the total amount of the
components (a) and (b) becomes 100 parts by weight, followed by the

20 polymerization of the component (b) to form a silicone rubbér (B).

The aqueous emulsion of the vinyl homo- or copolymer (A) is
obtained by polymerizing the vinyl monomer (a) by a usual emulsion
polymrization method, for example, by a method as disclosed in
Japanese Patent Publication Kokai No. 50-88169 or No. 61-1417469.

25 The number average particle size of the aqueous emulsion of

the vinyl homo- or copolymer (A) is preferably, as described above, from

0.005 to 0.09 um, especially 0.005 to 0.07 um, and the variation



silicone rubber particle-containing enulsion tends to becone large. If the
proportion of the vinyl hono- or copolyner (A in the particles is 15 nore
“than 45 % by weight, nanmely if the proportion of the silicone rubber (B) is
| ess than 55 % by wei ght, the properties of silicone rubber tend to be
exhibited with difficulty. The nunber5§%erage particle size of the aqueous
silicone rubber particle-containing enulsion of the present invention is

from 20 f [ et)erabl y
0. 008 tocgeig%f%?r”? t%e rtl%l |CU¥ERP i%br%?s rggré% gﬁorﬁ”ﬁ(g&o% a nhunber
average pantichg 5bze 99 d/ess than 0.008 pm and if the nunber average

particle size 1S nore t .1 pm an inpact resistance- |rrpart|ng ef fect as

expected when usegas !éﬁBﬁCtdeﬂgf a>p r%qé s b%‘"m g it %?‘gtehe hunber

Al so, the variation coe |C|ent artlceS|ze istri

aver age ﬁ%ﬁm@hedsabevbsxsr TREHIY bbt&hed W HBiaRing Afel %n§§ur{‘t o,
preferably 20 to 50 % It is difficult to obtain the particles

havi iy aexallisifiepmsededd tihe @thubiiohesslyniernizaBo% of the Wiy Valdidher (a)
coefficient is nore than 65 % an inpact resistance-inparting effect as

expect ed(hhinuses wfented tpast “emdidifier (bFhds to be | owered. The anount of
an enmul sifier included in the aqueous silicone 5 rubber

particl e-cont ai ni Ryefmatdiypnhefambeiryyr efehe dmudsifiepn(a) dsafrof®$.00Q parts
by weight, preferably from0.5 to 8 parts by weight, nore preferably from
1.5to 67p95t parys weyghiteigher esp@cpally sOHY1 wes ghit pattd ey weight, more
especially 0.1 to 5 parts by weight, per 100 parts by weight of the silicone
10 rubber-forming component (b). If the amount is less than 0.001 part by
weight, the number average particle size of the aqueous emulsion of
vinyl homo- or copolymer {A) becomes larger than 0.09 um, and the
number average particle size of the obtained aqueus silicone rubber |
emulsion tends to exceed 0.1 pm. On the other hand, if the amount is
15 more than 7.95 parts by weight, the total amount of the emulsifier (a)
and an emulsifier used in the polymerization of the silicone rubber-
forming component (b) will exceed 8 parts by weight. Thus, since the
polymerization conversion of the silicone rubber-forming component (b)
is usually 80 % by weight or more, the amount of the emulsifier in the
20 aqueous silicone rubber particle-containing emulsion will become 10
parts by weight or more per 100 parts by weight of the silicone rubber, so
the appearance of resins tends to be deteriorated when used, for
example, as an impact modifier.
Preferably, the amount of the emulsifier (a} is also from
25 0.0015 to 7950 parts by weight, especially 0.015 to 7000 parts by weight,
per 100 parts by weight of the vinyl monomer (a). If the amount is less

than 0.0015 part by weight, the number average particle size of the



silicone rubber (B). If the anbunt of the enulsifier is nore than 10 parts
by wei ght, the appearance of resins is deteriorated, for exanple, 10 when
“the emulsion is used as an inpact nodifier or slipping agent for

t hermopl astic resins. If the anmount of.the enulsifier is less than 0.5 part
by weight, the stability of the enqui% t'ends to be decreased. Preferably,
the solid content of the aqueous silicone rubber particle-containing

emul si on 4gk;dhes RLE hvisaT i ic$e & 10 {0 1 L0
ospeci al POUEOYS) 40&?/:)&]11-’@14 Ptk coPftafiiirie) cBuidR 1o thMioeed | by

wei ght, @ hapge, amrunt ©@fe bigogAYliS afordithabe 70501, pdrR5 By agRldh e Wagh used
as an inpact nodifier, since the concentration of the effective conponent

is smal | gggusgaiite GredussitvhHY tbhd @wadedrated Whenseséd, eenteihpis A9re
than 50 % by weight, the stability of the enulsion 20 tends to ge

decr ease@n Anpexplmodifien i s given below with respect to a process for
preparing the aqueous silicone rubber particle-containing emulsion of the

preseft invention Efhdsifieparahioln daddebagheanusedmuhsiaguglonémidlsieh t he
25 polyner particles obtained by pol ynerizing silicone rubber-formng
conponentpdipménizdtienpaesensed ods tthe parnisifies (@} withyduthamy- particopat yner
(A) is carried out, for exanple, in the foll ow ng manner. - 19 -
Pr-ef er ablrgstitiotian. agiizansgplemdisihenenfulsifigt (djoame, for inepatgevean (a&)ioaldt ai ned
by emul sion-polynerizing 0.1 to 40 parts by
surfactant such as sodium oleate, potassium oleate, sodium palmitate,
potassium palmitate, sodium salt of rosin, potassium salt of rosin,

10 alkylbenzenesulfonic acid, sodium alkylbenzenesulfonate, alkylsulfonic
acid, sodium alkylsulfonate, sodium (dijalkyl sulfosuccinate, sodium
polyoxyethylene nonylphenyl ether sulfonate or sodium alkylsulfate; a
non-ionic surfactant such as polyoxyethylene nonylphenyl ether or
polyoxyethylene lauryl ether; a cationic surfactant such as

15 benzylmethyldodecyl ammonium hydroxide, octyltrimethyl ammonium
chloride, dodecyltrimethyl ammonium chloride or hexadecyltrimethyl
ammonium chloride; and the like. The emulsifiers may be used alone
or in admixture thereof. From the viewpoint of a high stability of
emulsion, preferred are sodium alkylbenzenesulfonate, sodium

20 alkylsulfonate, sodium (di)alkyl sulfosuccinate, sodium alkyisulfate and
benzylmethyldodecyl ammonium hydroxide.

Also, the amount of the vinyl monomer {a) is from 0.1 to 40

parts by weight, especially 0.5 to 30 parts by weight, more especially 1 to

10 parts by weight, based on 100 parts by weight of the total of the vinyl

25 monomer (a) and the silicone rubber-forming component (b). If the

amount of the vinyl monomer (a) is less than 0.1 part by weight, the

particle size of the obtained aqueous silicone rubber emulsion tends to



wei ght, especially 0.5 to 30 parts by weight, nore especially 1 to 10 parts
by weight, of at |east one nenber selected, as a conponent for preparing 5
t he vinyl hono- or copolymer (A) (vinyl nmonomer (a)), fromthe group
consisting of an aromatic vinyl nonone a vinyl cyani de nononer, a

hal ogenat ed vi nyl nononer, a (neth)écr%?id ester nononer, a carboxyl
group-cont ai ni ng vinyl nononer and a conjugated di ene nononer, there is

added an saesl shan W) t ARVTEY :
cspeci al Py opo S EhANI OO, Bpeats 28 hErE P A0GBaPt 55 YRbS ettt . of

a sili copplyHrerathOn o110 BERhe(licoRRPAI IS f{iin 0y L0 @Hxn\@ﬁbght ,
especially 70 to 100 % by weight, nore especially 90 to 700 % by weight, of

t he totaltepfisad Qegaias.| oxane and a difunctional silane conpound, 0 to 50
% by weight, especially 0 to 30 % by weight, 15 nore especially 0 to 10 %

by wei ght, of a siTheeaddeglotsittivyiingtiee bolwiesizaltidry can bk ¢e@dliclq and 0
to 50 % by weight, especially O to 30 % by weight, nore especially 0 to 10

% by §wei ghithoot pamodyleriesiitietiomyb lgngups cenizdimidigalspbhnaceapiyigs so
that the total amount of the conponents (a) and (b) becones 100 parts by
wei ght, faeldmtedd bye.f he fethpad ywkerdat isorpafmdrézationoienprddgeded floy m a
silicone rubber (B). The aqueous enul sion of the vinyl hono- or copol yner
(A is otharnsilpydemimpesing gy tatbcal npitiamroner a apdbyx polpwairizatidrsi on
pol ynri zation nethod, for exanple, by a nmethod as disclosed in Japanese
Pat ent PHsingat irgduciRgiagunt. 50- 88169 or No. 61-1417469. 25 The
nunber average particle size of the aqueous emul sion of the vinyl hono- or
copol yner (A) is pEsasirissy! the mdiep] budiatpsase o erg@nBoBerexideosiglerr m
especially 0.005 to 0.07 [err]m and the varjation . )

10 ds cumene hydroperoxide, tert-butyl hydroperoxide, benzoyl peroxide,
tert-butylperoxy isopropylcarbonate, di-tert-butyl peroxide, tert-
butylperoxy laurate or lauroyl peroxide; an inorganic peroxide such as
potassium persulfate or ammonium persulfate; an azo compound such
as 2,2’-azobisisobutylonitrile or 2,2’-azobis-2,4-dimethylvaleronitrile;

15 and the like. Of these, organic peroxides and inorganic peroxides are
preferably used from the viewpoint of a high reactivity.

Examples of the reducing agent used in the redox system are
a mixture of ferrous sulfate/glucose/sodium pyrophosphate, a mixture
of ferrous sulfate/dextrose/sodium pyrophosphate, a mixture of ferrous

20 sulfate/sodium formaldehyde sulfoxylate/ethylenediamineacetate, and
the like.

. The radical polymerization initiator is used usually in an
amount of 0.005 to 20 parts by weight, especially 0.01 to 10 pérts by
weight, more especially 0.03 to S parts by weight, per 100 parts by

25 weight of the vinyl monomer (a) used. If the amount of the initiator is

less than 0.005 part by weight, the polymerization velocity is low, so the

production efficiency tends to be lowered, and if the amount is more



- 20 - coefficient in the particle size distribution is preferably from 10
to 65 % especially 20 to 50 % The emul sion having a particle size within
-the range as nentioned above is readily obtained by adjusting the anmount of

an 5 emulsifier used in the emul sion 8Iymsrization of the vinyl nononer
(a) (hereinafter referred to as "emil sffier (a)"). Preferably, the anount
of the enulsifier (a) is from0.001 to 7.95 parts by weight, especially

0.01 to ‘fhpar %) Ryamei Bht Ok € geRecCi@étatibd darindanhks pbYy¥Rir er
100 parts by wei ?h"’% of hgey I i’cone 10 rubber - forlann% corrpp?n.vent @’é;uozﬁ’ t he

amunt i HdRes hargd). m%heegﬁodbycty&hqehdstﬂbeb@mrdaﬁ@ﬁwe particle size
of the aqueous enul 3i'on of Vi nyl hono- or copolynmer (A) becones |arger than

0.09 [err]m and thecHuifPeranyRiraggeRaTthhgl 81y 2R efselihe ahBefadiegus
silicone rubber enulsion tends to exceed 0.1 [err]m On the other hand, if

the anmourteaksiolf a¥rdrdayddn7d8mpadss bTh\GEidmiin tthensfdralagemung abtt he
emul sifier (a) and an enulsifier used in the polynerization of the silicone

rubbep- framicglacbmponeed, (dndviny ofxdeith Srarasfies dyene ged husussiglce
t he pol ynerization conversion of the silicone rubber-form ng conponent (b)
i s usual lem8lsirbpolyengizatiommwas, behesedmulixachpldwe obrtheschaier transfee 20
aqueous silicone rubber particle-containing enmulsion will becone 10 parts
by wei ghtagentnoaze,pdor 100siaraes ydedégrimerfcapiiensi hi-ootidmansagtansort-he
appearance of resins tends to be deteriorated when used, for exanple, as an
i npact no@itradecylmercaptan, n-hexylmercaptan, and the like. The amount 'of
the chain transfer agent is preferable from 0.01 to S parts by weight per
10 100 parts by weight of the vinyl monomer (a). If the amountis less than
0.01 part by weight, no effect of the use thereof is obtained, and if the
amount is more than 5 parts by weight, the polymerization velocity tends
to decrease, so the production efficiency is lowered.
Preferably, the reaction temperature in the polymerization of
15 the vinyl monomer (a) is from 30 to 120°C.

Preferably, pH of the polymerization system is from 1.2 to 12,
especially 2 to 11. If the pH is less than 1.2 or more than 12, when
{meth)acrylic ester monomers are used as the vinyl monomer (a), the
ester bonds in the side chains thereof are easy to be hydrolyzed during

20 the polymerization. |

Preferably, the thus obtained aqueous emulsion of vinyl
homo- or copolymer (A) has a solid concentration of 0.1 to 50 % by
weight, especially 0.5 to 40 % by weight. If the solid concentration is
less than 0.1 % by weight, the particle size of the obtained aqueous

25 silicone rubber particle-containing emulsion tends to become large. If

the solid concentration is more than S0 % by weight, the stability of the

emulsion tends to be lowered.



Preferably, the amount of the enulsifier (a) is also from25 0.0015 to
7950 parts by weight, especially 0.015 to 7000 parts by weight, per 100
parts by weight of the vinyl nononer (a). If the amount is | ess than 0.0015
part by weight, the nunber average particle size of the - 21 - aqueous
silicone rubber particle-containing endffsion tends to exceed 0.1 [err]m
and if the anount is nore than 7950 parts by wei ght, the appearance of

st s, ends 10 berdet g aLale s, ootk S SIARELE Y ARiAE ARSI,

nodifier. 5 ifiers een used Tn

pol yneri zat | O%Zéngf%g%gf ﬁrhtannedi?ﬁ'y"! . fé:ﬁﬁ,\gf&ﬂ Wit Eg?gor?é'yrl_%éli-g%r%a{x%m c

restriction. e enulPsifrer ar e, I 'nstance,

surf actanly AReheat #F4UNHOLERESSPARRISIIHTLP VBRI PhoRRMll BB AL

pot assi um pafmtate, r'osin, potassiumsa rosin,

al kyl ben . um%atlh 3:53&;3@%qhesagggweafﬁwb@?néglpﬁgg: %%}B?o‘?rerﬁl @s' a4 f@nL &

acid, so at e, Ium (di)al succl nat odium

pol yoxyyetdmlener sk RS ol fiffordt siR0shE rabbeedBym ah ol reithfiatefroin
non-ioni ¢ surfactant such as pol yoxyet hyl ene nonyl phenyl “et her or

pol yoxyetdhd enewiihy | tigithehe paefitiOnise Sof frfet abtafiteh ABcdhAe rubber
benzyl met hyl dodecyl ammoni um hydroxi de, octyltrimethyl amoni um chl ori de,

dodecyl t rpaEhdl-cantaining sqhiebude eaiulzenadie ehky Rthydomenemialm ¢hligri de;
and the |l'ike. The enulsitiers may be used alone or in adm xture thereof.
From t he prefepabld t@bodyimegizestisdicbimipyoént (b) under an acidic condition.
The polymerization of the silicone rubber-forming component
10 (b) in the emulsion state can be carried out by mixing the silicone
rubber-forming component (b), an emulsifier (hereinafter referred to as
“emulsifier (B)”) and water, applying a mechanical shearing force to the
resulting mixture to prepare an emulsion, adding the resulting emulsion
to the above-mentioned aqueous emulsion of vinyl homo- or copolymer
-15 (A) and heating the mixed emulsion at a temperature of not less than
60°C under an acidic or basic condition.

Of the compounds included in the silicone rubber-forming
component (b}, an organosiloxane and a difunctinal silane compound
may be firstly polymerized to formm an aqueous emulsion containing

20 silicone rubber particles and, thereafter, a silane compourid having a
functionality of at least 3 and/or a polymerizable vinyl group-containing
silane compound may be added thereto as they are or in the form of an
emulsion in amounts within the ranges mentioned above under an acidic
or basic condition, followed by polymerization thereof. The addition of

25 the polymerizable vinyl group-containing silane compound in such a
manner is preferable, since the polymerizable vinyl group is prevented

from being deactivated by heating in the polymerization for producing



enul sion, preferred are sodi um al kyl benzenesul fonate, sodi um 20

al kyl sul fonate, sodium (di)al kyl sul fosuccinate, sodium al kyl sul fate and
benzyl met hyl dodecyl amoni um hydroxi de. Al so, the anount of the vinyl
nononer (a) is from0.1 to 40 parts by ﬁeight, especially 0.5 to 30 parts
by weight, nore especially 1 to 10 part$°by wei ght, based on 100 parts by
wei ght of the total of the vinyl 25 nononer (a) and the silicone

rubber-forﬂgkrghggggqq%er(hg) I f the anpbunt of the vinyl nononmer (a) is

| ess than 1 part by weight’, the particl e size of the obtained agueous

silicone rubber empysigp tfgﬂg@Sltﬁ r gﬁ s offF x*i’@:%qnﬁaﬁﬁff&ﬁc apd |r§?ﬁh§nqlgount

is nmore than 40 parts by wei ght, weri zat | on conversion

silicone rs%b@érafr&rsmmcﬁoamﬁsmoé@)aﬁe&éﬁuggyﬁgrae@ﬁ%v Jﬁaefaéiﬂlce%ldlc
reaction in the polynerization can be conducted wi t hout particul ar

restricti @BntioeNdr@ st @inderdhfdhciRol YWiRIdiER , 0dnd cAURICHurfdantd
nmet hod wherein a pol ymerization i s proceeded by thermally deconposing a

radi cap i Rirkiased ulted of B8 BOhWIRHhZ AE LmyteH dfahecattdmi¢ sdeflctant
Exanpl es of the radical initiator are an organic peroxi de such 10 as

cumene hydireper oxflogte, t gidtabideyl hysikgdeenzeédesulienzoyl peidxi de,sodium
tert-butyl peroxy isopropylcarbonate, di-tert-butyl peroxide, tert-

but yl per oxpikiheratenesulfenaty; pHodsudfenian aocwt,gasodiyrar oxikielssilfon e,
pot assi um persul fate or ammoni um persul fate; an azo conpound such

sodium (di)alkyl sulfosuccinate, sodium polyoxyethylene nonylphenyl

ether sulfonate, sodium alkylsulfate, and the like. These may be used

10 alone or in admixture thereof. Examples of the non-ionic surfactant are,

for instance, polyoxyethylene nonylphenyl ether, polyoxyethylene lauryl

ether, and the like. The non-ionic surfactants may be used alone or in
admixture thereof or may be used in combination with anionic
surfactants. Examples of the cationic surfactant are, for instance,

15 benzylmethyldodecyl ammonium hydroxide, octyltrimethyl ammonium
chloride, dodecyltrimethyl ammonium chloride, hexadecyltrimethyl
ammonium chloride, and the like. These may be used alone or in
admixture thereof. Among the above, from the viewpoint of a relatively

high effect of stabilizing emulsion, preferred are alkylbenzenesulfonic

20 acid, sodium alkylbenzenesulfonate, alkylsulfonic acid, sodium
alkylsulfonate, "~ sodium (di)alkyl sulfosuccinate, and
benzylmethyldodecyl ammonium hydroxide. Further, alkylbenzene-

sulfonic acid, alkylsulfonic acid and benzylmethyldodecyl ammonium
hydroxide are particularly preferred since they also serves as a

25 polymerization catalyst for the silicone rubber-forming component.

The emulsifier (B) may be the same as or different from the emulsifier (a).

Preferably, the amount of the emulsifier () is at least 0.05



as 2,2' -azobisisobutylonitrile or 2,2'-azobis-2 ,4-dinmethylvaleronitrile;
15 and the like. O these, organic peroxides and inorgani c peroxides are
preferably used fromthe viewdoint of a high reactivity. Exanples of the

reduci ng agent used in the redox systeggare a mxture of ferrous

sul f at e/ gl ucose/ sodi um pyrophosphate, a m xture of ferrous

sul f at e/ dext r ose/ sodi um pyrophosphate, a m xture of ferrous 20

sul f at e/ gudituny fvosighlidebpdei=ll hoXyhst @. Etﬂsa/ﬂtebﬁdt-@i@hm;e?;@et B0e, pand bie
| i ke. The radical polymerization initiator is used usually in an anount of
0. 005 t o weigher b6 thy weiaghtf tlespdeivdlhyndmdr t(a) Hhdahessiticosmi ghbberor e
especially 0.03 to 5 parts by weight, per 100 parts by 25 weight of the
vi nyl norfomeringajompedieritf(b) heuatmadjusfed be thai thattotal smoasst tigntRe 005
part by weight, the polynerization velocity is |ow, so the production
ef fi ci enomudsifiert (@) be dtanesed pants bf whighampuaferablyratenost Z3partshbp 20
parts by wei ght, heat generation during the polynerization becomes |arge,
so thé prweigstt, omarengeciesablc atemdist® cpdrts Bycweight, r pers 0 quams byy
al so be used upon the radical reaction, as occasion demands. The chain
transf er gt ¢k thetsibcoparrukhgmfoymingicosaponant 4by off diaprmenansifer
agents used in a uysual enul sion polynerization can be used. Exanples of the
chai n tr dfe emalgalier 4Bkis dess thanhd pargdueXaighhclipr silicone rubber-
n-octyl nmercapt an, n- tetradecyl .nercaptan, n-hexyl nmercaptan, and the |ike.
The amourfergting component (bj is easy to cause phase separation, so the
polymerization velocity of the component (b) tends to be lowered. If the
10 total amount of the emulsifiers (a) and (B) exceeds 8 parts by weight, the
appearance of thermoplastic resins tends to be deteriorated when the
product is used, for example, as an impact modifier or a slipping agent
for the resins.
Also, it is preferable that the total amount of the emulsifiers
15 (a) and (B) is from 0.5 to 8 parts by weight, especially 1.5 to 7 parts by
weight, per 100 parts by weight of the total of the vinyl monomer (a) and
the silicone rubber-forming component (b). If the total amount is less
than 0.5 part by weight, the stability of the aqueous silicone rubber
particle-containing emulsion tends to be lowered, and if the total
20 amount is more than 8 parts by weight, the appearance of thermoplastic
resins tends to be deteriorated when the product is used, for example, as
an impact modifier for the resins, or the water repellency is deteriorated
when used as a fiber treating agent or a coating material.
The polymerization conversion in the preparation of the vinyl
25 homo- or copolymer (A) from the vinyl monomer {a) is usually at least

95 % by weight, and the polymerization conversion in the polymerization

of the silicone rubber-forming component (b) in the presence of the vinyl



the chain transfer agent is preferable fromO0.01 to 5 parts by wei ght per
10 100 parts by weight of the vinyl nononer (a). If the ampbunt is |ess than
0.01 part by weight, no effect of the use thereof is obtained, and if the
anount is nore than 5 parts by weight,pthe. pol ynerization velocity tends to
decrease, so the production efficiency 1s |owered. Preferably, the reaction
tenperature in the polynerization of 15 the vinyl nmononmer (a) is from 30

t o 120[ etyojrfio- Rretepabimyer ) dfotoheholiyiwbrhaadiosr fa)siselsidlff emléadrt o

12, especially 2 to 11. If the pHis less than 1.2 or nore than 12, when
(et h) ac®d Ycbgstaghtondiers{aree insedeasotdomntrohyihe amonat of @muldificest er
bonds in the side chains thereof are easy to be hydrolyzed during 20 the
pol yrer i zatlwaded bn ¢herfabilyemnilsidihts lébpartsedy agights cdans giernl @b parny |
hono- or copolynmer (A) has a solid concentration of 0.1 to 50 % by wei ght,
especi al by weighbofithesbycaws gubberf(Bj hid is grieferadicéntuse the ensulsi§isrs han
0.1 %by weight, the particle size of the_ obtained aqueous 25 silicone
rubbed? paotilatethe fotal Mmguatnisthmmemangifiens yesednnzl aglyctotal aneunslofd
concentration is more than 50 % by weight, the stability of the enulsion
tends to the emadstiers (ajoantthid) aégiesusiost| 1@ qarts dBbaveights especiedhit atni ng
emul si on can be obtained by addi ng an enu) sion of silicone rubher-formng
conponentMPB} & Baf ke byqeiRRt, SRS SiPesially i MRSk RATLE dPbWEHERL( RET

100 parts by weight of the total of {amount of vinyl monomer {a)}x95 % by
weight and (amount of silicone rubber-forming component (b)jx80 % by
10 weight. The lower limit of the total amount of the emulsifiers is 0.6 part
by weight from the viewpoints of controlling the number average particle
size of the silicone rubber emulsion to at most 0.1 um and maintaining
the emulsion stable.
Preferably, from the viewpoint of handling of the obtained
15 aqueous silicone rubber particle-containing emulsion, water is used in
such an amount that the solid concentration of the falls within the range
of 10 to 50 % by weight.
Preferably, the preparation of the emulsion of silicone
rubber-forming component (b) is carried out by stirring a mixture of
20 component (b), emulsifier () and water with a high speed agitator such
as a homomixer or a special dispersing machine such as a high pressure
homogenizer or a ultrasonic dispersing machine so that the average
liquid droplet size becomes 100 um or less, since the polymerization
proceeds at an adequate rate.
25 The emulsion of the silicone rubber-forming component (b)
can be added at once to an aqueous emulsion of the vinyl polymer (A}.

However, since a narrower particle size distribution is achieved, it is



and polynerizing the silicone rubber-form ng conponent (b) under an 5
acidic or basic condition to formsilicone rubber (B). In particular, from
the viewpoint that the particle size of the obtained silicone rubber
particle-containing aqueous enul sion_i s,geasy to become small, it is
preferable to polynerize the conponent ) under an acidic condition. The
pol yneri zation of the silicone rubber-form ng conponent 10 (b) in the

emul si on steeeabRNtdEiciAld tied eonthl Siyn o Xitg cohrepen tn € (el tabives drofrioreg
conponent (b), an enulsifier (hereinafter referred to as "enulsifier

([err])")partdonat and agpdd ythegmg wechaniadal ugariseg ther eentibsibhe gfeshlet i ng
m xture to prepare an enul sion, adding the resulting enulsion to the
above- mentompeth auinuso enat shemaoé ofithyl addition of thepmmpencth (b) Ay =nd
heating the m xed emul sion at a tenperature of not |ess than 60[err] C under
an aci di crerstbdipadsniy tweightGbert heugobhpsedids i10E) paets by weeglst bif abuee
rubber-form ng conmponent (b), an organosiloxane and a difunctinal silane
conpodnd taiplied thiersimiy} pailyymes (Aeaind dhieoeeompenegieldls enul si on contai ni ng
20 silicone rubber particles and, thereafter, a silane conpound having a
functionality of aln|easa of adding thepmlsiary &l engenjhe polypredaation ng
sil ane conpound nmay _be added thereto as they are or in the formof an

emul si on PYSHEEMBARL be made apklieAighasitelit cohed siveseolubeioreor atteditheor
basi c conditiqn, f ”O\Aed}.\g%/i pol rrgri zﬁtion t hereof. The addition of 25

the pol ynBfAYABRO g eTgRbteNCBhERF HHGORE| BHROEHAYUNHEE IGPTBRERER iRhner
doact | vat BEE Sedtisin A TS BE TR ERNEH BTt oy oe addifiSt, 7 "9

10 is preferable to make the system acidic or basic before the addition.

The acidic condition is adjusted by adding an inorganic acid
such as sulfuric acid or hydrochloric acid or an organic acid such as
alkylsulfonic acid, alkylbenzenesulfonic acid or trifluoroacetic acid to
the system. The pH of the system is preferably from 1.0 to 3, especially

15 1.2 to 2.5. If the pH is less than 1.0, when the vinyl polymer (4) is
(meth)acrylic ester polymers, the ester bonds in the side chains thereof
are easy to be hydrolyzed, and if the pH is more than 3, the rate of the
polymerization of silicone rubber-forming component (b) tends to be
lowered.

20 When an alkylsulfonic acid or an alkylbenzenesulfonic acid
has been used as the emulsifier (a), it is possible to decrease the amount
of an acid to be added.

The basic condition is adjusted by adding an inorganic
base such as sodium hydroxide, potassium hydroxide or ammonia, or an

25 organic base such as pyridine or benzylmethyldodecyl ammonium
hydroxide to the system. The pH of the system is preferably from 11
13.5, especially 11.5 to 13. If the pH is less than 11.0, the



- 25 - the silicone rubber (B). As the emulsifier ([err]), in general,

ani noni ¢ and non-ionic surfactants which do not |ose an emulsifying ability
under an acidic condition are used under an acidic condition, and cationic
surfactants 5 are used under a basic dition. Exanples of the anionic
surfactant are, for I nstance, al bénzenesul foni c aci d, sodi um
al kyl benzenesul fonate, al kyl sul fonic acid, sodium al kyl sul fonate, sodi um

(di)al kyl UG eipat [ I A r
(41)al k! paishessesicheripead umaal KRMBIEM e OB BN Wonpl bl (0)
or in admeddy %otHEercﬁ;Géref—.X&mh%spriistﬂz%recﬂ?falrpfi's(} vﬂ%ﬁ%ﬁteaﬂﬁwﬁ” 1y Ry

I nst ance, pol yoxyet hyl ene nonyl phenyl ether, polyoxyethylene I"auryt ether,

and the | jMeis TRRtAMEHARN EsBil bBGHARES, PRY diReHI6hdd GRCLIN dide adi LIl

t hereof or 'may be used”in conbi hatiion with anionic surfactants. Exarrlg]It es of

the cati ophérevfrdrRCéady tad hidrolyzetdance, 15 benzyl nmet hyl dodecyl ammoni um
hydr oxi de, octyltrinmet’hyl ammoni um chl oride, dodecyltrinethyl ammoni um

chl origle, hexadecyWhenebbykyanoanyldodekybrafeomiitnt AgdrbkRie Thesedwmy be
used alone or in adm xture thereof. Anbng the above, fromthe viewoint of

a rel ati velsgdhgthefkhenlsifier §iglit is posgitsimdosderreapeaiy artbwatitof a base

al kyl benzenesul fonic 20 acid, sodium alkyl benzenesul fonate, al kyl sulfonic
aci d, sodtwrbeah@gkdul f onate, sodi um (di)al kyl sul f osucci nat e,

and benzyl net hyl dodecyl anmoni um hydroxi de. Further, al kyl benzene- sul fonic
aci d, al kyl sul f oni Pratimktdpnd the rollymethizd tiod eafy th e snided menrimyarx faten arge

particularly preferred since they also serves as a
component (b) is carried out at a temperature of 60 to 120°C, especially
10 70 to 100°C, since the polymerization velocity is adequate.

The thus obtained aqueous emulsion containing silicone
rubber particles is preferably nuetralized, in order to raise the storage
stability, by the addition of a basic aqueous solution such as sodium
hydroxide or potassium hydroxide when the polymerization has been

15 conducted under an acidic condition, or an acid aqueous solution such
as sulfuric acid or hydrochloric acid when the polymerization has been
conducted under a basic condition. Before the neutralization, in other
words, under the acidic or basic condition, the Si-O-Si bond which
constitutes the silicone rubber backbone is in an equilibrium state

20 between severance and formation, and this equilibrium varies depending
on the temperature. The equilibrium shifts to the formation side as the
temperature lowers and, therefore, a silicone rubber having a high
molecular weight or a high degree of crosslinking is easy to be produced.
Thus, when it is desired to obtain a silicone rubber having a high

25 molecular weight or a high degree of crosslinking, it is preferable, after
conducting the polymerization at a temperature of 60°C or higher, that

the reaction mixture is cooled to about room temperature, maintained at



25 polynerization catalyst for the silicone rubber-form ng conponent. The
emul sifier ([err]) may be the sane as or different fromthe enulsifier
([err]). Preferably, the anmount of the enulsifier ([err]) is at |east 0.05
- 26 - part by weight, especially at_lqﬁft_o.l part by weight, per 100
parts by weight of the total of the vinyl nonomer (a) and the silicone
rubber- form ng conponent (b), but is adjusted so that the total anpunt

with the giad sérhipetrathes 39 S5itH ADOMGhrsS apd tise®hertirglibedpr ef erably at
nost 7 parts by 5 weight, nore preferably at nost 6 parts by wei ght, per

100 parts by wei ghThef ptdeasitids @fear whitsouvermulsicanmieihiid)poll ndhe
anmount of the enulsifier ([err]) is less than 0.05 part by weight, the
silicone pabtieles odrtaimed coyrparegerifd)an semadyicro aanadnplpdsthepakatiion,
so the polynerization velocity of the conponent (b) tends to be |owered. If
the 10 toteiomeourfe) ocdinthe esilicenti endbbefreforiingncdrhponehteXbgedrsiypart s
by wei ght, the appearance of thernoplastic resins tends to be deteriorated
when tthe pobidueridisgudds, Vioylexaoploaens(an angactherndpbiyeneoizings!thepi ng
agent for the resins. Also, it is preferable that the total anmount of the
emul si fi ecemungnef)] ganrhe ¢cherief)outs for emamnpla, dgngthrafallowingwighner.
especially 1.5 to 7 parts by weight, per 100 parts by weight of the total
of the vinyl nononEir§er #19 viand maaosiey g thesiliconarHybesnissneing (b) .
If the total amount is less than 0.5 part Ry weight, the stability of_ the

P :
aqueous sFPPRPRERL INATHBIKEE te-ISRASE & WdXEMA Beieolfends e mixbwipited,

and if the total . s o . .
added a radical polymerization initiator, and it is mixed with an

10 emulsifier and water and applied with mechanical shear to prepare an
emulsion. The emulsion is subjected to a polymerization of the vinyl
monomer (a) and is then made acidic or basic to polymerize the silicone
rubber-forming component, thus the aqueous emulsion containing
silicone rubber particles can be obtained.

15 As the vinyl monomer (a), the silicone rubber-forming
component (b) and the radical polymerization initiator can be used those
used in the above-mentioned process of the preparation of polymer
particles by polymerizing the component (b) in the presence of the
particles of vinyl polymer (A). The amounts of the respective

20 components may also be the same.

The above-mentioned emulsifier {f) is used as the emulsifier
in this process. Itis preferable that the amount of the emulsifier is from
0.5 to 8 parts by weight, especially 1.5 to 7 parts by weight, per 100
parts by weight of the total of the vinyl monomer (a) and the silicone

25 rubber-forming component (b). If the amount is less than 0.5 part by
weight, the stability of the aqueous silicone rubber emulsion tends to be

lowered. If the amount exceeds 8 parts by weight, the appearance of



20 anount is nore than 8 parts by weight, the appearance of thernoplastic
resins tends to be deteriorated when the product is used, for exanple, as
an inpact nodifier for the resins, or the water repellency is deteriorated
when used as a fiber treating agent or coating material. The

pol yneri zati on conversion in the préba?itibn of the vinyl 25 hono- or
copolyner (A fromthe vinyl nononer (a) is usually at |east 95 % by

vei ght,  an@ridEpR@iiBidiaal fedit CaNver §ériidrattdarRehWIRY b2adlien i9fudde
silicone rubber-form ng conponent (b) in the presence of the vinyl - 27

- hono- doreopehpierad An fmeact igodifid ofenelippid@hagent Uorahleyradinkeast 80
% by weight. Therefore, in order to control the anount of enulsifiers

i ncl uded the tdetelri pepelkentgi hdo td0bpadeseigra®@diRthehessefeas1Q0fiprRit s by
wei ght of the silicone rubber (B), it is preferable t use the enulsifiers 5
so that tireatimignhganponta abating amtesidli ers used, mainly total anount of
the emulsifiers ([err]) and ([err]), is at nost 10 parts by weight,

especbal | y at npstTBepardpariafioreiofldn emubsioapeyimkthaaicaiosheéripgy tanby
wei ght, per 100 parts by weight of the total of (amount of vinyl nononer
(a)) x95 %dyoneigitedany tharmame metlsod ivnder thiblsemdé comdigonoapshest in
(b))x80 % by 10 weight. The lower |limt of the total anount of the

emul si fi ethe iabayesmentiopgdwergpardtiom ohéhei empdisinrg of sdicnnoltubien-he
nunber average particle size of the silicone rubber enulsion to at nost 0.1
[ err] m anf@TFENg aPmrRReme(®rul sion stable. Preferably, fromthe vi ewpoint

of handling of the obtained . . i
The polymerization of each of the vinyl monomer (a) and the

10  silicone rubber-forming component (b) can be conducted under the
conditions as applied to the above-mentioned preparation of polymer
particles by polymerizing the component (b) in the presence of the
particles of vinyl polymer (A).

The thus obtained aqueous emulsion containing silicone

15 rubber particles tends to have a larger number average particle size
within the range of 0.01 to 0.1 um, though the particle size distribution
thereof is not different from that of the aqueous emulsion containing
silicone rubber partibles obtained by polymerizing the component (b) in
the presence of the particles of vinyl polymer (A).

20 The aqueous silicone rubber particle-containing emulsions of
the present invention obtained by the procedures as mentioned above
are suitably employed in uses such as impact modifier, fiber treating
agent, slipping agent, water repellent, processing aid for molding
materials, flame retardant, coating material and the like.

25 Aqueous emulsions containing silicone rubber-based graft
copolymer particles (which are also referred to as “graft copolymer

particles” hereinafter) according to the present invention can be



15 aqueous silicone rubber particle-containing enmulsion, water is used in
such an anmount that the solid concentration of the falls within the range
of 10 to 50 % by weight. Preferably, the preparation of the enul sion of
silicone rubber-form ng conponent (b) L§ carried out by stirring a mxture
of 20 conmponent (b), enulsifier ([err?? and water with a high speed

agi tator such as a honom xer or a special dispersing machine such as a high

pressurempegealbyr @Iyzﬁeﬂhir{%sé)%ﬁ ﬂlrﬁc@ﬁbﬁiéig (dyerhithe ﬁ?eéé‘@ée tdrecquer age
|l iquid droplet size ecorres 10 [erri’m or less, since the polynerization

proceeds axjusiufdditeie rudRr Particle- contamlﬂ'&%r@ﬁw@hon of the silicone
rubber-form ng conponent (b) can be added at once to an aqueous emul sion of

the vinyl polymer TH¢ grifvess); r§¢mFaracrwhav\eh patictare thhze goBirhkbution
Is achieved, it is 28 - pre erab e to divide the emul sion of the

conponentof (tl’m)e vimtyd rhenoatemi) és poaftiednsn tnthagdiyiempatidles 2deh griepmg se
the enul sion of the conponent (b) so that the rate of the addition of the

conpodentthebyinyd patlymest (A Guphthe shiycowe ghtbeer(BhouProfesedd aire 1t fts by
wei ght of the 5 total of the vinyl polyner (A) and the conponent (b). In

case of augialymédre partictshatingna enutileempalvgnags zatrtinle syizgteof aanlehastmde
acidic or basic in either stage of before or after the addition of the
emul si on @O0 pmw; ¢$I@Qﬂiéllb’lﬂib&asﬁd3 Rilngms cupd dratt igst Howewerespaciadye of
the int erarrtl ;rfoesrt]t() ?dgrlnt ! O’IDhg rgr;Ptecody;ool?rvx;nl:repgxqtclicl:ltelsogaVJntg a number average
particle size of less than 0.008 um is hard to prepare. If the number
10 average particle size is more than 0.3 um, the properties of silicone
rubber tend to be difficult to exhibit.

The content of insoluble matter in the graft copolymer
particles as measured by immersing the particles in toluene at room
temperature for 24 hours is preferably at least 10 % by weight, especially

15 at least SO % by weight. If the content of toluene-insoluble matter is
less than 10 % by weight, the proportion of a non-grafted polymer of the
vinyl monomer (c) increases, so lowering of various physical properties
tends to be brought, for example, when the particles are used as impact
modifier, fiber treating agent, coating material or the like.

20 The vinyl monomer (c) is used, for example, to raise the
compatibility between silicone rubber-containing polymer particles and
a thermoplastic resin so as to uniformly disperse the particles into the
thermoplastic resin for the purpose of improving the impact resistance of
the thermoplastic resin, or to improve the adhesion with fibers as

25 required when used as a fiber treating agent, or improve the film-forming

property as required when used as a coating material.

Preferably, the ratio of the vinyl monomer (c) to the polymer



10 is preferable to nake the systemacidic or basic before the addition.
The acidic condition is adjusted by adding an inorganic acid such as

sul furic acid or hydrochloric acid or an organic acid such as al kyl sul fonic
aci d, al kyl benzenesulfonic acid or tri Euoroacetic acid to the system The
pH of the systemis preferably from™.8%to 3, especially 15 1.2 to 2.5. If
the pHis less than 1.0, when the vinyl polyner (A) is (neth)acrylic ester

pol ymer s potrhR 185t RiciB@RES ihh thie aHode-giaitlisnddengabotise sERSYnL OrlBber
hydrol yzéd, and if the pHis nore than 3, the rate of the polynerization of

Si | i cone gaHhes -ddH 2l Rth € MPANRESA i6ohEBID T & BS ADWGT ©digh0 especially
When an al kyl sul fonic acid or an al kyl benzenesul foni ¢ aci d has been used as

the enul $idinel 08D, td DOI/I PBFSISlgd tt 0 [HE6E @A8PotrHienaDHd vohylmAtdfet0 be
added. The basic condition is adjusted by adding an inorganic base such as

sodi um hy€y @xigtclaripel &ssexampld! ed dticeentimpacaredr -ancéteAHGADI 16c Base
such as pyridine or benzyl net hyi dodecyl ammoni um hydroxide to the system

The p#l ofextibiteylsdren sigedeherabliympacmiddifizrobeespseithel yoddertt 60thd. | f
the pH is less than 11.0, the - 29 - polynerization velocity of the

si | i cone gilibbae-rfubem(@)denporient, driprdpndee s subk dsowatedrepéli¢hey pdhds

nore than 13, when the vinyl polynmer (A) is (neth)acrylic ester polyners,

t he est ertobbadswarethwhsirdeiseidannsa tiimretfe aditeg eppnt; @rbthdfidnolfgzedng
property tends to be deteriorated when used as a coating material. If
the proportion of the vinyl monomer (c} is too small, properties such as

10 compatibility with thermoplastic resins, adhesion with fibers and film
strength are not sufficiently improved.

Radical polymerization initiators used in the graft
polymerization may be those used in the polymerization of vinyl
monomer (a), and the amount thereof may be the same as in the

15 polymerization of vinyl monomer (a). Also, in case of using them in
combination with reducing agents, those used in the polymerization of
vinyl monomer (a) may be used. In case of using chain transfer agents,
too, those used in the polymerization of vinyi monomer (a}) may be used,
and the amount thereof may be the same.

20 The polymerization of the vinyl monomer (c) in the presence of
the aqueous silicone rubber particle-containing emulsion can be carried
out by a usual seed emulsion polymerization method. In particular, it
is preferable to carry out the polymerization with adding dropwise a
liquid mixture of a vinyl monomer (c¢) and a radical polymerization

25 initiator. Also, the vinyl monomer (c} may be polymerized in one stage

or in multistage.

In the above polymerization, if the silicone rubber (B)



5 When benzyl met hyl dodecyl ammoni um hydr oxi de has been used as
the enulsifier (a), it is possible to decrease the anount of a base to be
added. Preferably, the polynerization of the silicone rubber-formng
conponent (b) is carried out at a tenpgratyre of 60 to 120[err]C,
especially 10 70 to 100[err]C, since ﬁé pol ymeri zation velocity is
adequate. The thus obtai ned aqueous emnul sion containing silicone rubber

par ti cl ex:drsraRh8fies1gbhriPaBld dlrAeshoups, oftle kit @l frd S emleRqcPreh88E with

o .

stability, by the addition of abaSic aqueous sol ution such as sodi um

hydr oxi dehe pbbfraesizZablEwdheXigdeunkest the sIntyAerm#stido(Bhes theenglifits
conducted under an acidic condition, or an acid aqueous sol ution Such as

sul furic apbd ehie h%dlly@ﬁhﬁgati@na@ifdt}v&l@mnyhﬁnﬁﬁbﬁw i{gatthesufBs abegfical
conducted under a basic condition. Before the neutralization, in other

wor ds, unsielyrh&eizatiogi Cirdtiabasi ¢ Hontet ivinyl t hent— @1Si chpsigmd C(A) is

constitutes the silicone rubber backbone is in an equilibriumstate 20

bet weén senoaysturdeednthd oimpEt monomer (¢)Alsoaaict s withrova ot golveesixtitig on

the tenperature. The equilibriumshifts to the formation side as the

t enper at wiayl ggerapsnwhichereghaimns wnddtednefralvhenohean hgvangiaghleast

mol ecul ar weight or a high degree of crosslinking is easy to be produced.

Thus, whetwotpolyrgesiable wonpbigadups vsedcana crbbehinkavg ragenthi tyh fosm

mol ecul ar wei ght _or a high degree of crosslinking, it is preferable, after

conduct i ngrafke pbh paseithatingither she sileone mubbst (BOperrthe vinyhinglemern hat

the reaction mxture is cooled to about room tenperature, naintained at
have a polymerizable vinyl group, if a specific radical polymerization

10 initiator such as t-butyl peroxylaurate is used, it abstracts a hydrogen
from an organic group such as methyl group bonded to silicon atom and
the vinyl monomer (c} polymerizes to the resulting radicals to form
grafts.

Also, if a vinyl monomer (c) containing 0.1 to 30 % by weight,

15 preferably 0.5 to 20 % by weight, of a polymerizable vinyl group-
containing silane compound is polymerized and subjected to a
redistribution reaction under an acidic condition of not more than pH 5
or a basic condition of not less than pH 11, grafts are formed. The
reason is that the Si-O-Si bond in the main backbone of the silicone is in

20 an equilibrium state of severance and formation under the acidic or
basic condition and, therefore, if a vinyl monomer and a polymerizable
vinyl group-containing silane compound are copolymerized in this
equilibrium state, the silane present as the side chain of a vinyl
copolymer which has been produced by the polymerization or is in the

25 course of production, reacts with the silicone chain to form a graft. If

the amount of the polymerizable vinyl group-containing silane

compound is less than 0.1 % by weight, the proportion of grafting of the



- 30 - that tenperature for 5 to 100 hours and then neutralized. The
preparation of an aqueous emnul sion containing polynmer particles obtained by
preparing an enul sion containing both a vinyl nonomer (a) and a silicone
rubber-form ng conponent (b), firstly < pol ymeri zing the vinyl nononer (a)
and then pol ynerizing the conponent (by°cdn be carried out, for exanple, in
the foll ow ng manner. Firstly the vinyl nononer (a) and the silicone

rubber - f@(ﬂ@l”&&%ﬁ%@? sf Biel, o ele tBIRESPARS o R Bl it B BERESh: of O the
m xture i s ‘added a |ca ymarlzatlonlnltlator and it is mxed with

an 10 e'ﬁHésgrE'f@éoﬁﬁgfﬁQ@P @'ar%@e@%d?%"ﬂé Qe FRARM, Gl d shadd abfoRRERSr € an

emul sion. The enulsion is subjected to a pol yneri zation of the vi nyl

MoNoNer (Rgreafida hS3d BEhyMLEIRE | t8ieCs @Ibillas bE ehPuRAbY Rhid&etd Be 1skidreane
rubber-form ng corrponent t hus 't he aqueous enul sion containing silicone

rubber particles gaprhetlbtaeRedinddf raising the Asludiee-vhsylublengi@ttet a) ,
the silicone rubber-form ng conponent (b) and the radical polynerization

i ni tigt oopasnbefuttes grhfiseopsBanen pdreicsey it eprefrablprocssspale the
preparation of polymer particles by polynerizing the conponent (b) in the

pr esence gahft bepphithee lpestivfley byylitiieiygehe(rddistribatissprrdstion. t he
respective 20 conponents may al so be the sane. The above-nenti oned
emul sifier ([err])Thuspsefiemd kenatsibsisf centaimingi siljpooressibber-based
preferable that the amount of the emulsifier is from0.5 to 8 parts by
wei ght, espécicopylymer t paftiphest svheraiei ghte, wsyl 10®qemes k) wei ghaftef the
total of the vinyl nonomner (a? and the silicone 25 rubber-formng
conponentpqipnernized ntenthatsiliconessibpem particies asppentioned above are
10 obtained. Such aqueous emulsions are suitably used as impact
modifier, slipping agent, fiber treating agent, coating material and the
like.
In the polymerization of vinyl monomer (c) in the presence of
the aqueous silicone rubber emulsion, the vinyl monomer (c)
15 polymerizes alone without a portion corresponding to the graft of the
graft copolymer (namely a polymer of the vinyl monomer (c)) being
grafted onto the backbone (namely polymer particles comprising vinyl
polymer (A) and silicone rubber (B)) to by-produce so-called free polymer.
Thus, the graft polymerization product is obtained in the form of a
20 mixture of a graft copolymer and a free polymer. The term “graft
copolymer” as used herein comprehends such a mixture of a graft
copolymer and a free polymer.
Recovery of a polymer powder from the aqueous silicone
rubber emulsion and the aqueous graft copolymer emulsion as obtained
25 above is carried out by a conventional method, for example, by adding to

the aqueous emulsion a metal salt such as calcium chloride, magnesium

chloride or magnesium sulfate or an inorganic or organic acid such as



wei ght, the stability of the aqueous silicone rubber emul sion tends to be
| onered. If the anount exceeds 8 parts by weight, the appearance of - 31
- thernoplastic resins tends to be deteriorated when the product is used,
for exanple, as an inpact nodifier or 3 slipping agent for the resins, or
the water repellency tends to be deter graied when used as a fiber treating
agent or a coating material. 5 The preparation of an enul sion by

mechani calydyibeallbfig e@id beswenelctRIdbyphhspRarR RGO undetict heigams
condition as those in the above-nentioned preparation of the enulsion of

si | i cone chulReate the ra'cpgeme@@miohpxoum%dp@{r ey it 0fd @ g'xé’foft he
vinyl mononer (a) and the 10 silicone rubber-Torm’ng conponent )~ can be

conduct edhendieposited Gul¢nidonsA aprappdiid gt @ethedaboavigo@sbiioasrt.
preparation of polynmer particles by polynerizing the conponent (b) in the

presence of the palté gdosderf of itheke pliyoRe rihberTAadt Sttt QRIpIIPRE rasagouUs
emul sion containing silicone 15 rubber particles tends to have a |arger

nunbed aver ageilpad | ake imipecti tvdifiehre stipgpéngl Lzedit, t watel [®pdilant hough
the particle size distribution thereof is not different fromthat of the
aqueous emacesemg and donimglding materialibbBanpart iaridantamdithediky.
pol yneri zi ng the conponent (b) in the presence of the particles of vinyl
polymer (A). 20 The thus Toetagedousilsionieconebbebbprrpales chadcogtafitni ng
el si Onsco(golymer particles are incorporated into various thermoplastic resins

to give thermoplastic resin compositions having improved impact

10 resistace, processability, slippability and flame resistance.

Examples of the thermoplastic resin are, for instance,
polyvinyl chloride, polystyrene, styrene-acrylonitrile copolymer,
styrene-acrylonitrile-N-phenylmaleimide copolymer, a-methylstyrene-
acrylonitrile copolymer, polymethyl methacrylate, methyl methacrylate-

15 styrene copolymer, ABS resin, AAS resin, AES resin, polycarbonate,
polyamide, polyester such as polyethylene terephthalate or polybutylene
terephthalate, polyphenylene ether, known impact modifiers such as
acrylic rubber-containing impact modifier, impact modifier containing
acrylic-silicone composite rubber and butadiene rubber-containing

20 impact modifier, and other known thermoplastic resins.

The silicone rubber particles are used in an amount of 0.1 to
100 parts by weight per 100 parts by weight of a thermoplastic resin.
From the viewpoint of a balance of physical properties, preferably the
amount is from 0.3 to 80 parts by weight per 100 parts by weight of a

25 thermoplastic resin. If the amount is too small, no effect of the addition

is obtained, and if the amount is too large, it is difficult to maintain the

properties such as rigidity and surface hardness of the thermoplastic



the present invention obtained by the procedures as nentioned above are
suitably enployed in uses such as inpact nodifier, fiber treating agent,
“slipping agent, water repellent, processing aid for nolding naterials,
flame retardant, coating material and i ke. 25 Aqueous
emul si ons containing silicone rubber-b&Sed graft copol ynmer particles (which
are also referred to as "graft copol ynmer particles" hereinafter) according
to the prgsgpk invention can be - 32 - prepared by polynerizing a vinyl
nmononer (c) in the presence of the aqueous silicone rubber

particl e-contai ni nghenatagt %-ponegr}?éhi@z%owmseaafﬁ 6] 8SnbENE & 1 to
structure that a polyner of the vinyl nononer (c) is grafted onto the

pol yner ppsbighes BOMEigiNger 1D GatitBYhy ROENIR! of A) titenbPRastid ireQfte
rubber (B). Preferred are the graft copolyner particles having a nunber

aver age pRfdinCtige Stis@pdfinatofl 2asd1atc@08f [y dioal esppertatsy paefdransy theOl
[err]m "and of at nbst 0.3 [err]m especially at nost 0.1 Ferr]m he graft

copol prerapardhciesrimyBng d 20 pbets dvenaighpardri t06 saze by wekht ban
0.008 [err]mis hard to prepare. If the nunber 10 average particle size is

nor e t hantferdnppiadtic rédig.pridptetameoumntt isi doocomeall, tibeffeteofithe adelition
difficult to exhibit. The content of insoluble matter in the graft
copol ynerispabtadiclesls aasd nktlsermedotntiisneosiarge; feispdifficcll e so imatrtiairndeat
roomtenperature for 24 hours is preferably at |east 10 % by wei ght,
especi al | prapertaes |ssudt as0rigiditynenghsuriacet hardoesenef tiie tthiarenepiassd ubl e
matter is

resins.

10 Also, the silicone rubber particles and the graft copolymer
particles may be incorporated together into a thermoplastic resin. In
that case, the amount of each of them may be selected within the above
ranges.

Mixing of a thermoplastic resin with the silicone rubber

15 powder and/or the graft copolymer powder isolated from the emulsions
can be carried out by firstly mixing them through a Henschel mixer, a
ribbon mixer or the like and then melt-kneading the mixture through a
roll mill, an extruder, a kneader or the like.

The thermoplastic resin composition can also be obtained by

20 mixing an emulsion of a thermoplastic resin with the silicone rubber
emulsion and/or the graft copolymer emulsion and subjecting the mixed
emulsion to coprecipitation of polymer particles.

The thermoplastic resin compositions of the present invention
may contain conventionally used additives, e.g., plasticizer, stabilizer,

25 lubricant, ultraviolet absorber, antioxidant, flame retardant, pigment,

glass fiber, filler, high molecular processing aid and high molecular

lubricant.



| ess than 10 % by wei ght, the proportion of a non-grafted polyner of the
vi nyl nmonomer (c) increases, so |owering of various physical properties
‘tends to be brought, for exanple, when the particles are used as i npact
nodi fier, fiber treating agent, coating _material or the like. 20

The vinyl nononer (c) is used, for eka%%ﬁef to raise the conpatibility
bet ween silicone rubber-containing polynmer particles and a thernopl astic

resin so as to unif{alye %éﬂ%&@c&ﬁ@eﬂﬁ%ﬂa‘ﬁxﬁﬁs%a%rttﬂ‘érf(;r?f‘;{l%gﬂlcal%éliﬁ

resin for the purpose ofinproving the inpact resistance
purp

t her nopl asdhpos@Sbhs, 0f.gl 0 inTREQYE Hheidadheséanudidh fBiBef Spidan. &AAUI Med
when used as"a fiber treating agent, or inprove the Tilmform ng property

as requi redewiRpins etradappliCabienth MRketh&tmoPledes dekin diBpbaltidn ofoft he
vi nyl nononer (c) To the pol ymer 33 - particles included Tn the

above- menfHopeds@at egken Gbhi cone rubber particl e-containing enulsion is
from5/95 to 95/5 by weight, especially from10/90 to 90/10 by weight. If

the pioportion of The ybhedonaitEed(&)titlest Bave axgelleheppdiRie® s@ch
sufficient inpact res ance tends to be not 5 exhibited when used as an

i mpact nogs igradtecsistaridys sloppery pebpefty sndiftome raghbeinddg) is too | ow,
or properties such as water repellency tend to be | owered when used as a
fiber treating agefthe preselme ihivemtioor is nprersypsrifigallgreckplamdid bgeheainsr at ed
when used as a coating material. If the proportion of the vinyl nmononer (c)
i s too snaf Exaprplpsr bidsitsedio s urtderstopdtthisit! theyprégdn tt insrerdpdmassirot
resins, adhesion with fibers and film

limited to only these examples. In the examples, all parts and %

10 excepting variation coefficient are by weight unless otherwise noted.

In the following examples and comparative examples,
measurement and evaluation were made in the following manners.
[Polymerization conversion]

Vinyl monomer (a):

15 An aqueous emulsion of vinyl homo- or copolymer (A) was
dried in a hot air dryer at 120°C for 1 hour to measure the content of
solid matter of vinyl homo- or copolymer (A). The polymerization
conversion was calculated according to the following equation.

[Solid matter content of vinyl polymer (A)/Amount

20 of vinyl monomer (a) charged] x 100 (% by weight)
Silicone rubber-forming component (b):

An aqueous emulsion containing silicone rubber particles
was dried in a hot air dryer at 120°C for 1 hour to measure the content of
solid matter of vinyl homo- or copolymer-containing silicone rubber.

25 The polymerization conversion was calculated according to the following

equation.

[Solid matter content of vinyl homo- or copolymer-containing



strength are not sufficiently inproved. Radical polynerization initiators
used in the graft polynerization may be those used in the polynerization of
vi nyl nononer (a), and the anount thereof may be the sane as in the 15

pol ynerization of vinyl nononmer (a). Al.gp, in case of using themin

conmbi nation wth reduci ng agents, those used in the polynerization of vinyl
nmononmer (a) nmay be used. In case of using chain transfer agents, too, those

used in the pgiliveeie Aabben -0SoNd M tfEINEsRTe{t30f i1 lyaesd @M@B@:ﬁmunt
t hereof may be the sanme. 20 The pol yneri zation of the vinyl

nonomer (c) iof sidiesabber dbridifgasiiagesesit! dieaned] uPben (% by weight)
particl e-containing enul sion can be carried out by a usual seed enulsion
pol ymer i zverageepdmedclel sizpprticular, it is preferable to carry out the
pol yneri zation wth adding dropwi se a liquid mxture of a vinyl nononer (c)
and a radical pol ybsingas meafbringnappatarus,ANSOOMRe\IODE LABOORRItiCR) My
be polynerized in one stage or in nultistage. In the above pol yneri zati on,
i f the sibimoAmalybtiem48s by PAGKIC GCIENTIRIA Wer,i debmumbey| ayeages,
the vinyl nononmer (c) reacts with the pol ynerizabl e vinyl groups of the
si |l i cone pabtiele ( Bizet o(rfro) magrchf tise upamiathen palopfficierdt i ion phartikte visisd
mononmer (c) through a radical polynerization initiator. |f the vinyl hono-
or “copol ydistripgtips Gtapdesdl dexiedion fruniban average patticlelssze)(%hoveran t h
one of polynerizable o )

measured by a dynamic light scattering method.

[Content of toluene-insoluble matter]

10 A vinyl polymer-containing silicone rubber obtained from an
emulsion by drying it was immersed in toluene at room temperature for
24 hours, and was centrifuged at 12,000 r.p.m. for 60 minutes to
measure the content (% by weight) of the toluene-insoluble matter in the
vinyl polymer-containing silicone rubber.

15 [Izod impact strength]

The Izod impact strength was measured by using a notched
1/4 inch bar according to ASTM D-256. The testing temperature is
23°C unless otherwise noted.
[Falling ball impact strength]

20 The test was made using a molded sheet having a size of
150x100x2 (mm) prepared by injection molding, and the 50 % failure
energy at 23°C (falling ball weight x height) (kg'm) was calculated.
[Appearance of molded article]

The appearance of the molded sheet used in the evaluation of

25 falling ball impact strength was visually observed and evaluated

according to the following criteria.

O: The surface state is good.



———

vinyl groups, which remains unreacted, of a nononer having at |east two

pol yneri zabl e vinyl groups used as a crosslinking agent, to formgrafts. In
case that neither the silicone rubber (B) nor the vinyl polynmer (A) have a
pol yneri zabl e vinyl group, if a speci fiaFo radi cal polynerization 10
initiator such as t-butyl peroxylaurate is used, it abstracts a hydrogen
froman organic group such as nethyl group bonded to silicon atomand the

vinyl nonomer X(:c) Apslaykesiries pa@tdhis 6Bsetiddth thdinalfacko formgrafts.
Al'so, if a vinyl nonomer (c? containing 0.1 to 30 % by wei ght, 15

pr ef er abl ProcbstabAdyyo by wei ght, of a pol ynerizable vinyl group-
containing silane conpound is polynerized and subjected to a redistribution
reaction under an Actelin conthdsioonofvawoinjeeted tffam pil njectirbagblding
condition of not less than pH 11, grafts are forned. The reason is that
the Si-O Siadiond i(made FaiSl GRBKboade oby t Kebsishikoni€aishd iFUNAGH at a
equi libriumstate of severance and formation under the acidic or basic
condi tB oncynddet htemperefurd of AFHAC namdnen dnjectipol pressuabl e i, BH0
group-contai ning silane conpound are cogol ynerized in this equilibrium
state, thghidmane andddet flogv tlhagthdef ¢hai nesih &nvangpirabpobidrenavimigia has
been produced by the polynerization or is in the 25 course of production,
reacts w tihickmess of domen ohas measeegdn a graft. |f the amount of the

pol yneri zabl e vinyl group-containing silane conpound is less than 0.1 % by
wei ght, t hlipPapyiilon of grafting of the - 35 -
Using the molded sheet used in the evaluation of falling ball
10 impact strength, the coefficient of dynamic friction was measured by a
surface testing machine model HEIDON-14D made by Shinto Kagaku
Kogyo Kabushiki Kaisha, wherein a molded sheet of polymethyl
methacrylate having a size of 40x40x3 (mm) was used as the opposite
material and the test was made under a vertical load of 500 g at a sliding
15 rate of 30 mm/minute.
[Flame resistance]
Evaluation was made by UL94 V test using 1/12 inch bar.
[Gloss]

The gloss was evaluated by 60° light reflectance using a gloss

20 meter model VG-10 made by Nippon Denshoku Kogyo Kabushiki Kaisha.

EXAMPLE 1
[Preparation of aqueous emulsion (C-1) containing silicone rubber
particles]
25 A five-necked flask equipped with a stirrer, a reflux condenser,
an inlet for introducing nitrogen gas, an inlet for introducing monomers

and a thermometer was charged with the following ingredients.



vinyl nmononer (c) is |lowered, so the toluene-insoluble matter content of
the graft copolyner particles tends to be decreased, and if the anpbunt is
nore than 30 % by weight, the stability of enulsion tends to be | owered.
From the vi ewpoint of raising the tol uege-i nsol uble matter 5 content of
the graft copolymer particles, it is‘pr‘}fefable to prepare the graft

copol yner particles by utilizing the redistribution reaction. Thus, agueous
enul si ons cont,ald Ll icone rubber-based graft copoly a

wherein the v?lﬁ% &r}%ﬁg%rer (c) is graft- polynerized ont ggt anéitcl(?%gﬁe
rubber paptiChpseas mentioned above are 10 obtained. Suchjggueous

emul sions are suitably used as inpact nodifier, slipping agent, fiber
treating 988NIim G0ALLbelesalifciitet (SDBBKEe. I n the pol ymerijzgtion of
vinyl nmononer (c) in the presence of the aqueous silicone rubber enul sion,
the vinylFobmen@ehide sbrliuk®|iIRixyi86e 6P8E W thout a portiongcerresponding
to the graft of the graft copolyner (nanely a polyner of the vinyl nononer
(c)) Bbei NDigvaifitracORienéirBackhoneadatatel(EDDAymer particl e9.004prising
vinyl polyner (A) and silicone rubber (B)) to by-produce so-called free
pol ymer. Fetimud Balfgtaft pol ynerization product is obtained i ®.0ba form of
a 20 mxture of a graft copolyner and a free polyner. The term"graft
copol ymer" as usedTher eémpeoapnshevas thechraisedtor€0td withr afurgoogoharer
and a free polyner. Recovery of a polyner powder fromthe aqueous silicone
rubber ensysteon vt niteogemanss agrdhat mixpotey Nyt mbsOmIEra$) Gonaposdn2p
above is carried out by a conventional method, for exanple, by adding to

t he aqueotemgmasesi ohthke fellewingingmdinnss was eddedat atinde, tondgness tem,

10 stirred for 1 hour to complete the polymerization, thus giving an

aqueous emulsion of BA polymer {A-1).

Ingredients Amount (part)
Butyl acrylate (BA) 1
Cumene hydroperoxide (CHP) 0.001

15 The polymerization conversion was 99 %, and the obtained emulsion has
a solid content of 1.4 %, a number average particle size of 0.01 ym and a
variation coefficient of 38 %. Also, the content of toluene-insoluble
matter in the BA polymer was 0 %.

Separately, an emulsion of silicone rubber-forming

20 component (b} was prepared by stirring a mixture of the following

ingredients at 10,000 r.p.m. for 5 minutes with a homomixer.

Ingredients Amount (part)
Pure water 70
SDBS 0.5
25 Octylmethylcyclotetrasiloxahe (D4) 94
y-Methacryloyloxypropyldimethoxymethylsilane (DSMA) 2

Tetraethoxysilane (TEOS) 3



chloride or magnesium sulfate or an inorganic or organic acid such as -
36 - hydrochloric acid, sulfuric acid, phosphoric acid or acetic acid to
coagul ate the aqueous enul sion, followed by . dehydration and drying of the
deposited pol yner. A spray drylng met hod is al so applicable. The powder of
these silicone rubber and graft copolynE? can 5 be utilized as inpact
nodi fier, slipping agent, water repellent, processing aid for nolding

i i
h I h
| moroved 1 o W85 8p8, K. TGO CalR, hergtod, wRELBEHAY ana Tl

resi stancey Eér ?H&&fzéﬁ ?Oﬁ{&eéé’?a @iﬁeéA‘f ah%f 8 ﬁﬁs lof%fuﬂenfzg?&cf“o adjust

pol yvi nyl cﬁ styrene, ne- acry €~ co

styrene- acfl%{éo(%% e%rhe tb" gyl g8l e*I‘Tie o¥1m9c5f Jxﬁhb%mem} @ﬂe?tfﬁr?ﬂﬁu%S

acrylonitri ymer, “pol ynet hyl acry at e, acryla

styreng COEQﬁiﬁ@rﬁenNﬁ RN 8 uéﬁ§ diﬁﬁdié'd iftES o8 1|~t|i)(9111¥ C&h OFH%SJOI‘UOHS

pol yam de, pol'yester such as pol yethyl ene ter epht ate or tyl ene

terepht hal giege diPBOEY} ¢oEF BER tikOVE th&BReeRlddes %rr?nb.'ﬁﬁ'oﬁs A 1 C
rubber - cont ai ni ng i npact” nodi fier, inpact nodifier containing

acryl i c-si théebensrAas of ¢he tatahﬂtxoamhlat&}aéﬂeﬁﬂmrsuﬁﬁ\‘theﬁ%@iﬁealfaﬁ 12Hour
i npact nodifier, and other known t her noplastic resins. The silicone rubber
particles eseledsad 5N aaitbullowéd Otdl stand for 20 hours. Thereafter, the
system was adjusted to pH 8.9 with sodium hydroxide to finish the
10 polymerization, thus giving an aqueous emulsion (C-1) containing
silicone-rubber particles. The polymerization conversion of the silicone
rubber-forming component (b) was 87 %. The emulsion (C-1) had a
solid content of 24 %. The results of evaluation about the amount of
emulsifier (SDBS+DBSA) used in the preparation of the emulsion (C-1),

15 number average particle size, variation coefficient in particle size

distribution and content of toluene-insoluble matter are shown in Table

1.

COMPARATIVE EXAMPLE 1
20 An aqueous emulsion (C’~1) containing silicone rubber
particles was prepared in the same manner as in Example 1 except that
the BA polymer (A-1) was not prepared, namely SFS, EDTA, ferrous
sulfate, BA and CHP were not used. The polymerization conversion of
the silicone rubber-forming component (b) was 87 %, and the emulsion
25 (C’-1) had a solid content of 24 %. The results of evaluation about the
amount of emulsifier (SDBS+DBSA) used in the preparation of the

emulsion (C>-1), number average particle size, variation coefficient in



100 parts by weight per 100 parts by weight of a thernoplastic resin. From
the viewpoi nt of a balance of physical properties, preferably the anmount is
“fromO0.3 to 80 parts by weight per 100 parts by weight of a 25
thernoplastic resin. If the amount is a o small, no effect of the addition
is obtained, and if the anount is too rge, it is difficult to maintain
the properties such as rigidity and surface har dness of the thernoplastic

- 37 - 1 eRiriRle Hige OdRftHHROROhYABH Bchtdrd ©F @W1QcHEEhdoMuBlk apRwr gfel tO
150 parts by weight per 100 parts by weight of a thernoplastic resin. From
t he vi ewgbiowtnah Babkd ance of physical properties, preferably the 5 anount
Is from3 to 120 parts by weight per 100 parts by weight of a thernoplastic
resin. If the amount is too small, no effect of the addition is obtained,
and if the anount is too |arge, |t S dlffICU|t to maintain the properties
such as rigidity and surfac€ODMRNRATTV] AMBEENBPl astic resins. 10

Al so, the silicone rubber particles and t he graft copolyner particles may
be i ngor porated t oget Agquepntso eantils@onopbastimingesilicona tuiaber gsextidlbe
amount of each of them may be selected within the above ranges. Mxing of a
t her nopl a®a$ cpregsingedubyh at meetdidd cbinelasgidbén JspapesdePatant/ Mubilheatjoaf t
copol ymer powder isol ated fromthe enul sions can be carried out b% firstly
m xi ng t HedkahNeudhr lP4Eh8 dhereiniafeer, referred to as “conventional method”).

That is to say, an agueous emulsion (C’-2) containing silicone rubber
particles was prepared in the same manner as in Comparative Example 1
10 except that the polymerization was conducted by adding dropwise the
emulsion of silicone rubber-forming component (b) over 3 hours. The
polymerization conversion of the silicone rubber-forming component (b)
was 86 %, and the emulsion (C-2) had a solid content of 24 %. The
results of evaluation about the amount of emulsifier (SDBS+DBSA) used
15 in the preparation of the emulsion (C’-2), number average particle size,
variation coefficient in particle size distribution and content of toluene-

insoluble matter are shown in Table 1.

COMPARATIVE EXAMPLE 3
20 An aqueous emulsion (C’-3) containing silicone rubber
particles was prepared in the same manner as in Comparative Example 2
except that the DBSA was used in an amount of 4 parts instead of 2
parts. The polymerization conversion of the silicone rubber-forming
component (b) was 88 %, and the emulsion (C’-3) had a solid content of
25 24 %. The results of evaluation about the amount of emulsifier
(SDBS+DBSA) used in the preparation of the emulsion (C’-3), number

average particle size, variation coefficient in particle size distribution



ri bbon mxer or the like and then nelt-kneading the m xture through a rol
mll, an extruder, a kneader or the |like. The thernoplastic resin
conposition can al so be obtained by 20 m xing an emul sion of a

t hermopl astic resin with the silicone erber enmul sion and/or the graft
copol yner emul sion and subjecting the M'xed emul sion to coprecipitation of
polymer particles. The thernoplastic resin conpositions of the present

i nventi O%d@)éo?ﬁ@ﬁ@'o@ SRRV EELhaBRk b H}%&@exaﬂgé '$hRen if- BablePh asti ci zer,
stabilizer, 25 [lubricant, ultraviolet absorber, antioxi ant flame
retardant, pignment, glass fiber, filler, high mol ecul ar processing aid and

hi gh nol ecul ar |lubricant. - 38 - Mol d| ng net hods conventionally used for
t hernopl astic resin conposi IGONMRARATIVE BXeqiiPeE ol di ng, extrusion, blow

nol di ng and cal endering, are applicable to the thernoplastic resin

conposi tions of thenpragesdus neemtision §C’-4) contaidligg obilatdiesl robled
articles have excellent properties such as |npact resi stance, slipping

propest y patidleaneas grephacd én theadineseahinen\eanin omparayiee peehpical |y
expl ai ned by neans of exanples, but it is to be understood that the present
i nvent i orexceptothdt thé ddBSA ovdsy uskdsm exaaphesnt lof I Gepatanpisesadadfl 2part s
and % 10 excepting variation coefficient are by wei ght unl ess ot herw se
not ed. | rpatts. f cThowolymerzption andveosioar axfi the esibiophesrubber-forming
component (b) was 87 %, and the emulsion (C’-4) had a solid content of
24 %. The results of evaluation about the amount of emulsifier
10 (SDBS+DBSA) used in the preparation of the emulsion (C’-4), number
average particle size, variation coefficient in particle size distribution

and content of toluene-insoluble matter are shown in Table 1.



measur enent and eval uation were nmade in the foll ow ng nmanners.

[ Pol yneri zation conversion] Vinyl nononer (a): 15 An agueous
enul si on of vinyl honmo- or copolymer (A) was dried in a hot air dryer at
120[err]C for 1 hour to nmeasure the content of solid matter of vinyl hono-
or copolynmer (A). The polynerlzatlon'coﬁVerS|on was cal cul ated according to
the followi ng equation. [Solid matter content of vinyl polyner (A) /Anmunt
20 of vinyl nmononmer (a) charged] x 100 (% by weight) Silicone
rubber-form ng conponent (b): An aqueoys enul sion containing silicone
rubber particles was dried iin,a hot| aif dryer at 120[err]C for 1 hour to
neasure the content of solid ﬁa ter| of {vinyl hono- onr copol yner-contai ni ng
silicone rubber. 25 The polygetlz t|o conver si on s cal cul ated accordi ng

to the followi ng equation. [Sg r content of vinyl hono- or
copol yner - cont ai ni ng - 39 “ pglcgn ubher 5 Sglid matter content of
vi nyl polynmer (A)/Anmount of PI e er of orqcn ng conponent charged] x

-6-‘

100 (% by weight) [Average pa cLEcI size] Using a neasuring apparatus,

Nl COVP VI ODE L370 Particle % Si@e Anal yzer made by PACI FI C SCI ENTI FI C CO..
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di stribution (standard devi ati on/ nunber average particle size)(% were
nmeasured by a dynam c light scattering nethod. [Content of
toluene-insoluble matter] 10 A vinyl polyner-containing silicone
rubber obtained froman emulsion by drypng it was immersed in toluene at
roomtenperature for 24 hours, and was centrifuged at 12,000 r.p.m for 60
m nutes to neasure the content (% by wei ght) of the tol uene-insol uble

matter in the vinyk polforeidcimiai Makde sil ithafeatobhtihg 15 thlezgstelsepact
strength] The |zod inpact strength was neasured by using a notched 1/4 inch
bar accoridivegtion, AAGUda256silitherct asibtng tanpsiahy edria?d{res r yéyunfigss
otherwi se noted. [Falling ball inpact strength] 20 The test was
made usi nEamiciob datd dhedhghaviargow partichf siksOdisdtib:t{om)arer epatiedddly

i njection nolding, and the 50 % failure energy at 23[err]C (falling ball

wei ght x thei phter{deg offtheasinyallmhat ed. cépplyeaca(fle dit isvhldedfcartd ahat The
appear ance of the nolded sheet used in the evaluation of 25 falling ball

i npach stthengehvewtioniad methodbsguired tinrde avmlesamduadodran egnutsifise to
following criteria. 0: The surface state is good. - 40 - X2 A black
stripe pabt&ini envblsenedavinghe partighe size and a variation coefficient in

particle size distribution on the same level as those obtained in Example

1 according to the present invention.

10 EXAMPLES 2 to 7 and COMPARATIVE EXAMPLES S and 6
[Preparation of aqueous emulsions (C-2) to (C-7), (C’-5) and (C’-6)
containing silicone rubber particles]

The procedure of Example 1 was repeated except that the
kinds and amounts of the vinyl monomer (a) and the silicone rubber-

15 forming component (b) were changed to those shown in Table 2.

In Table 2, St denotes styrene, MMA denotes methyl
methacrylate, and MPrDMS denotes mercaptopropyldimethoxymethyl-

silane.
The results are shown in Table 3.

20 From Table 3, it is understood that even if the kind and
amount of the vinyl monomer are changed, there are obtained aqueous
emulsions containing silicone rubber particles having a number average
particle size of not more than 0.1 pum and a variation coefficient in
particle size distribution of not more than 65 %. It is also understood

25 that if the amount of the vinyl monomer (a) is less than 0.1 part, the
particle size becomes large. It is further understood that if the amount

of the vinyl monomer (a) is more than 40 parts, the polymerization



[ Processability] A resin conposition was injected froman injection nolding
machi ne (nodel FAS 100B nade by Kabushi ki Kai sha FUNAC) at a 5 cylinder
tenperature of 250[err]C and an injection pressure of 1,350 kgf/cnierr],
and the flow length of the resin in a‘?ﬂiral nol d having a thickness of 3
mm was neasured. [Slippability] Using the nol ded sheet used in the
evaluation of falling ball 10 inpact strength, the coefficient of dynamc

frictioncyagerBBBUBEANRY sBiciHd 2e®Te@Storitinmebhisonedelis R HQst4D smde by
Shi nt o Kagaku Kogyo Kabushi ki Kai sha, wherein a nol ded sheet of polynethyl

met hacr ytiaé edigad g silicoAe rRib x4 ds{oig ofabeusesbear i@ rabRosrtenot
material and the test was nmade under a vertical load of 500 g at a sliding
15 rat egbtaifedim m nute. [Fl ame resi stance] Eval uation was made by UL94 V
test using 1/12 inch bar. [d oss] The gloss was evaluated by 60[err] |ight
refl ectance using a gloss 20 neter nodel VG 10 made by Ni ppon Denshoku
Kogyo Kabushi ki Kai sha. EXAMPLE-1 [ Preparation of aqueous emnmulsion (C1)
contai ning silicone rubber particles] 25 A five-necked flask
equi pped with a stirrer, a reflux condenser, an inlet for introducing
nitrogen gas, an inlet for introducing nononers and a thernoneter was
charged with the follow ng ingredients.



- 41 - Ingredients Amount (part) Pure water

190 Sodi um dodecyl benzenesul f onat e ( SDBS) 1.5 For mal dehyde
'sodi um sul f oxyl at e ( SFS) 0.2 5 D sodium
et hyl enedi am net etraacet at e ( EDTA) . 48 0.004 Ferrous sulfate

0.001 The tenperature was then raised to 40[err]C with purging the system
with nitrogen gas, and a m xture (vinyl nononmer (a) conponent) conposed of
the follow ng ingredients was added at a tine to the system 10 stirred

for 1 hour to conplete the polynerization, thus giving an aqueous enul sion

of BA polynmer (A-1). Ingredients Amount
(part) Butyl acrylate (BA) 1 Cunene
hydr oper oxi de ( CHP) 0.001 15 | The pol yperi zation
conversion was 99 %! and Lhe ﬁb ai ned enul sion has a kolid content of 1.4
% a nunber average partliste 5ize of 0.01 [qgr]n1and a Yarlaylon
coefficient of 38 %| Al 0,z thg& conten of toluene-inspluble matter in the
BA polyner was 0 % [Separ& ¢l |an emul sion of silicone rubbertform ng 20
conponent (b) was preparje® by silrring a mxture of the foll ow ng
i ngredients at 10,000 r.|p. for 5 minutes with a honpmni xer. Ipgredients
Amount (part) Pure water| ¢ | & 70
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SDBS 0.5 25

Cctyl et hyl cycl ot etrasi | oxane (D4) 94 y-M

et hacryl oyl oxypr opyl di met hoxynet hyl si |l ane (D SMA) 2 Tetraet hoxysil ane
( TECS) 3 . -4d2- Subsequently, the aqueous

enul si on containing BA polynmer (A-1) was kept at 90[err]C, and thereto were
added 2 parts of dodecyl benzenesul fonic acid (DBSA) and 18 parts of pure
water to adjust the system to pH 1.2. The enulsion of silicone
rubber-form ng 5 conponent (b) was equally divided into four portions, and

the portions were added every 1 hour at a tine tolithe above aqueous
emul si on. After thé go ijon ofgtheuaddition, the systemwas further
stirred for 1 hour, o I'gd:to‘.ZS[.errIE: apd all owed o sipahd for 20 hours.
Thereafter, the sy<tg.rnzv\g.s~adjmst-§d t® pi 8.9 wl sodi@n hydroxide to
finish the 10 poly Ezatgon, thaes gbving an aqugous enu] sion (C 1)
cont ai ni ng silicone-rubber particles. The pol ynerijzati on conversion of the
silicone rubber-formng cor’rﬁonent (b) was 87 % The ermulsjon (C1) had a
solid content of 24 %g Zhe riesults of evaluation gbout the anount of
enul sifier (SDBS+DEESA): fsed fin the preparation of {the emulsion (G 1), 15
nunber average partji Ige,gsgze, g%/arﬁ'at@n f;p %i Ci ntginvegarticle si ze
di stribution and ccntgn‘ﬂ of ftoluene-insolublé mattier aré shown in Table 1.
COVPARATI VE EXAMPLE
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20 An aqueous emulsion (C - 1) containing silicone rubber
particles was prepared in the same manner as in Exanple 1 except that the
BA polyner (A-1) was not prepared, nanely SFS, EDTA, ferrous sulfate, BA
and CHP were not used. The pol yneri zqtig@ conversion of the silicone
rubber-form ng conponent (b) was 87 % anhd the emulsion 25 (C- 1) had a
solid content of 24 % The results of evaluation about the amount of

emul si fier (SDBS+DBSA) used in the prervpE @n of the enulsion (C -1),

nunber average particle size, variation coefficient in - 43 - particle
si ze di st (PHpdenicndofoagasbusl ehohlog- (0s8) wWietaiBidigr sAl® i omib bhér
Tabl e 1. ARATI VE EXAMPLE 2 5 An aqueous emnul si on cont ai ni ng

silicone papbelegjarticles was prepared by a method disclosed in Japanese
Pat ent Publication Kokai No. 5-194740 (hereinafter referred to as
"conventional net hddBA poipmerswas maparad agtdbegsenul sion (C -2)
containing silicone rubber particles was prepared in the sane manner as in
Conparati ve Exanpl é fiveoneeked plaskrequippedvwiymerstinaet oa reflsixcarnden ser,by
addi ng dropwi se the enul sion of silicone rubber-form ng conponent (b) over
3 hours. @meipstyapintadutingonitcegeéngass arhmlet|fpe éntrodibiag menamegrs
component (b) was 86 % and the_enulsion (C-2) had a_solid content of 24
% The resuld & Gierapameier oveasbarsedavidhoiin [Plowing ingredientoHBS+DBSA)
used 15 in the preparation of the emulsion (C -2), nunber average particle

si ze, Ingredients Amount {part)
Pure water 190
10 SDBS 1.5
Potassium persulfate 0.002

The temperature was then raised to 70°C with purging the
system with nitrogen gas, and 1 part of BA was added at a time to the
system, stirred for 1 hour to complete the polymerization, thus giving anf

15 aqueous emulsion of BA polymer (A-8). The polymerization conversion
was 99 %, and the obtained emulsion has a solid content of 1.3 %, a
number average particle size of 0.01 um and a variation coefficient of
34 %. Also, the content of toluene-insoluble matter in the BA polymer
(A-8) was 0 %.

20 Then, an aqueous emulsion (C-8) containing silicone rubber
particles was prepared in the same manner as in Example 1 except that
the BA polymer (A-8) was used instead of BA polymer (A-1). The
polymerization conversion of the silicone rubber-forming component (b)
was 87 %. The emulsion (C-8) had a solid content of 23 %, a number

25 average particle size of 0.01 pm and a variation coefficient of 37 %. Also,

the content of toluene-insoluble matter in the silicone rubber particles

was 85 %.



variation coefficient in particle size distribution and content of tol uene-
i nsoluble matter are shown in Table 1. COWARATI VE EXAMPLE 3 20

An aqueous enul sion (C -3) containing silicone rubber particles was
prepared in the sane manner as in Conparative Exanple 2 except that the
DBSA was used in an anmount of 4 parts-indiead of 2 parts. The

pol yneri zati on conversion of the silicone rubber-form ng conponent (b) was
88 % and the enul sion (C-3£ had a solid content of 25 24 % The results
of eval uation about It k® fa thet aquecusianulspps+opeginisgdiing silizone
preparation of the enulsion (C 3% nunber average particle_size, variation
coef fi ci enfubhepamarticdesi Aredi abtaipgd; opven if 4ghe dindc onf etheofradical

tol uene-insoluble natter are shown in Table 1. COVWARATI VE EXAMPLE 4 An
aqueous enBPYBETIZEtoN IRYIAIESRLANEseone rubber 5 particles was
prepared in the sane manner as in Conparative Exanple 2 except that the
DBSA was used in an anpunt of 10 parts instead of 2 parts. The

pol ymerJj zati on conversion of the sil ubber-form ng conponent (b) was
87 % d the emulsion (C -4) had amwent of 24 % The results of

| uati bout th t of | si fi. SDBS+DBSA dint
o aparat | ol SPATREIN SRS s Ralsieh, (G ApRthipiR $180ns nilbes  on

coefficient i@ﬁ%a%r]ti cle size distribution and content of tol uene-insoluble
matter ar epgﬁ n Table 1.

A five-necked flask equipped with a stirrer, a reflux condenser,

an inlet for introducing nitrogen gas, an inlet for introducing monomers

10 and a thermometer was charged with the following ingredients.

Ingredients Amount (part)
Pure water 190
Hexadecyltrimethyl ammonium chloride 2
Potassium persulfate 0.002
15 The temperature was then raised to 70°C with purging the

system with nitrogen gas, and 2 parts of BA was added at a time to the
system, stirred for 1 hour to complete the polymerization, thus giving an
aqueous emulsion of BA polymer (A-9). The polymerization conversion
was 99 %, and the obtained emulsion has a solid content of 2.1 %, a
20 number average particle size of 0.02 um and a variation coefficient of
38 %. Also, the content of toluene-insoluble matter in the BA polymer
was 0 %.
Separately, an emulsion of silicone rubber-forming
component (b) was prepared by stirring a mixture of the following
25 ingredients at 10,000 r.p.m. for 5§ minutes with a homomixer.
Ingredients Amount (part)

Pure water 70



45 [err] - 46 1t is found from Table 1 that according to the present
invention, aqueous silicone rubber emul sions containing very fine particles
and having a narrow particle size distribution are obtained by the presence
of the vinyl hono- or copol ymer (A)._Itsj s also found that 5 the
conventional nethod requires three tines anmount of an enulsifier to obtain
emul sions having a particle size and a variation coefficient in particle
size distHdbuwtion on the sane | evel as those obtained in Example 1
according to the present invention. 10 EXAMPLES 2 to 7 and
COMPARATIIVE EXAMPLES 5 and 6 [Preparati on of aqueous emul siofg (C-2) to
(CG7), (C-5) and (C -6) containing silicone rubber particles] The

pr ocedur eNef2 -Exeingethilwasamenept egyenetptldimathbkeskands andOanmounts of
the vinyl nonomer (a) and the silicone rubber- 15 form ng conponent (b)
wer e changed to thBsbsshmemtiyy fabkbeuzousnefahlséo codttadennt 8A siolyaer, MVA

denot es net hyl nethacryl ate, and MPrDVS denot es
mer capt opfAofy |wa setdmxynPORY] amsl themto were added potassium hydroxide to
adjust the system to pH 13. The emulsion of silicone rubber-forming
component (b) was equally divided into four portions, and the portions
were added every 1 hour at a time to the above aqueous emulsion. After
the completion of the addition, the system was further stirred for 1 hour,
10 cooled to 25°C and allowed to stand for 20 hours. Thereafter, the
system was adjusted to pH 8.9 with hydrochloric acid to finish the
polymerization, thus giving an aqueous emulsion (C-9) containing
silicone-rubber particles. The polymerization conversion of the silicone
rubber-forming component (b) was 87 %. The emulsion (C-9) had a
15 solid content of 22 %, a number average particle size of 0.02 ym and a
variation coefficient in particle size distribution of 35 %. Also, the
content of toluene-insoluble matter in the silicone rubber particles was

90 %.

It is found that aqueous emulsions containing fine silicone
20 rubber particles are obtained even if the kind of the emulsifier used is

changed.

EXAMPLES 10 and 11 and COMPARATIVE EXAMPLES 7 to 10
[Preparation of silicone-modified ABS resin and silicone-modified AAS
25 resin]
(1) Preparation of ABS resin emulsion (S-1)

Using a polybutadiene emulsion (trade mark “Nippl LX111NF,



The results are shown in Table 3. 20 From Table 3, it is
understood that even if the kind and anmount of the vinyl nononer are
‘changed, there are obtained agueous enul sions containing silicone rubber
particles having a nunber average pa_rt'gl e size of not nore than 0.1 m and
a variation coefficient in particle sizé distribution of not nore than 65
% It is also understood 25 that if the anmount of the vinyl nononer (a) is
| ess t haprBdlicrast Niﬁb@npzrebinct)%.,sima.,beg@ms pargele bizei .38riMgrsolid
understood that if the anmount of the vinyl nonomer (a) is nore than 40
parts, thkenpehy® Maatemalsion- (A1) waoprepared aaf fdllwavsi | i cone
rubber-form ng conponent is decreased, so the aqueous silicone rubber
emul si ons of the pkévenheckedfiasbnequppet wotl aisteder, a ré8lux eohdenker, -
49 - [err

| a]n inlet for introducing nitrogen gas, an inlet for introducing monomers

5 and a thermometer was charged with the following ingredients.

Ingredients Amount (part)
Pure water _ 190
Polybutadiene {solid matter) 60
SFS 0.2
10 EDTA 0.004
Ferrous sulfate 0.001

The temperature was then raised to 65°C with purging the
system with nitrogen gas, and a monomer mixture composed of the
following ingredients was added dropwise to the system at that

15 temperature over 4 hours. After the completion of the addition, stirring
was further continued for 2 hours to give a polybutadiene-based graft

copolymer emulsion (X-1).

Ingredients Amount (part)
St 28
20  Acrylonitrile (AN) ' 12
CHP 0.001

The emulsion (X-1) had a solid content of 29 %. The

polymerization conversion of the above monomer mixture was 99 %.
Separately, an emulsion of an AN-St copolymer was prepared
25 as follows: A five-necked flask equipped with a stirrer, a reflux
condenser, an inlet for introducing nitrogen gas, an inlet for introducing

monomers and a thermometer was charged with the following



- 50 - EXAPMLE 8 [Preparation of aqueous emulsion (C-8) containing silicone
rubber particles] A BA polyner was prepared as follows: 5 A
five-necked flask equipped with a stirrer, a reflux condenser, an inlet for
i ntroducing nitrogen gas, an inlet for _i4nt_roduci ng nononers and a

t hernoneter was charged with the foll oW ng ingredients. Ingredients

Amount (part) Pure water 190 10
SDBS ingredients. 1.5 Potassium
persul fate 0. 002 The tenperature was then

raised to 70[ BigdeQivhtd purging the systemw th nitrogenagasung adg)part of
BA was added at a tinme to the system stirred for 1 hour to conplete the
pol yner i Zaiteomatehus giving an 15 aqueous enul sion of BA ppbgrer (A-8).
The pol yneri zation conversion was 99 % and the obtained enul sion has a
sol i d corBeditumfdibclylduloswerdientaver age particle size of 0.01.¢gerrlmand a
variation coefficient of 34 % Also, the content of toluene-insoluble
matted i rBFBe BA polyner (A-8) was 0 % 20 Then, anQOagueous
enmul sion (C-8) containing silicone rubber particles was prepared in the
same maneDTds in Exanple 1 except that the BA polyner (A-8) @e8lused
i nstead of BA polyner (A-1). The

Ferrous sulfate : 0.0025

The temperature was then raised to 65°C with purging the

system with nitrogen gas, and a monomer mixture composed of the

10 following ingredients was added dropwise to the system at that
temperature over 6 hours. Also, 0.5 part portions of sodium
dioctylsulfosuccinate were added to the system after 1 hour and 3 hours
from the start of the polymerization. After the completion of the
addition of the monomer mixture, stirring was further continued for 1

15  hour to give an AN-St copolymer emulsion (Y-1).

Ingredients Amount (part)
St 70
AN 30
CHP 0.2
20 The emulsion (Y-1) had a solid content of 33 %. The

polymerization conversion of the above monomer mixture was 99 %.
The AN-St copolymer emulsion (Y-1) was mixed with the graft
copolymer emulsion (X-1) so that the content of polybutadiene became
20 % on the solid basis, thus giving an ABS resin emulsion {S-1).
25 (2) Preparation of AAS resin emulsion (S-2)
A five-necked flask equipped with a stirrer, a reflux condenser,

an inlet for introducing nitrogen gas, an inlet for introducing monomers



pol ymeri zati on conversion of the silicone rubber-form ng conponent (b) was
87 % The enulsion (C-8) had a solid content of 23 % a nunber 25 average
"particle size of 0.01 [err]mand a variation coefficient of 37 % Al so, the
content of toluene-insoluble matter in-the silicone rubber particles was 85
% - 51 - It is found that aqueols ®%ul’si ons containing fine silicone
rubber particles are obtained even if the kind of the radical

pol ymer i Zati &thiephid@keér WaschRA with the following ingredients. EXAMPLE 9
[ Preparation of aqueous emrul sion {C9) containing silicone rubber

particles] Alhigredhiaoied flask equipped with a stirrer, mmceidtuppaanpdenser,
an inlet for introducing nitrogen gas, an inlet for introducing nononers 10
and a thpurenetesr was charged with the foll owi ng i ngredi ent200 1 ngredi ents

Amount (part) Pure water 190
Hexadecy Boditet kiibcgisuifosmcchard de 2 Pot assi@uqiersul fate
0. 002 15 The tenperature was then raised to 70[err]C with purging

the syst&HWSMth nitrogen gas, and 2 parts of BA was added at @4ine to the
system stirred for 1 hour to conplete the polynerization, thus giving an
aqueous &RITAi on of BA polyner (A-9). The polynerizati on conv@Gl on

Ferrous sulfate 0.0025
The temperature was then raised to 45°C with purging the
system with nitrogen gas, and 15 % of the following monomer mixture
10 was added at a time to the system at that temperature. After stirring for
1 hour, 0.3 part of sodium dioctylsulfosuccinate was added. Then, the
remaining monomer mixture was added dropwise over 4 hours. After
the completion of the dropwise addition, stirring was further continued

for 1 hour to give a polybuty! acrylate rubber emulsion.

15 Ingredients Amount (part)
BA 60
Allyl methacrylate (ALMA) 1
CHP 0.1

The obtained emulsion had a solid content of 23 % and an

20 average particle size of 0.30 um. The polymerization conversion of the
above monomer mixture was 99 %.

Subsequently, the temperature was kept at 65°C and the

following monomer mixture was added dropwise to the system over 4

hours. After the completion of the addition, stirring was further

25 continued for 2 hours to give a polybutyl acrylate rubber-based graft

copolymer emulsion (X-2).



was 99 % and the obtained enulsion has a solid content of 2.1 % a 20
nunber average particle size of 0.02 [err]mand a variation coefficient of
38 % Also, the content of toluene-insoluble natter in the BA polynmer was 0
% Separately, an enul sion of silicone rygbber-form ng conponent (b) was
prepared by stirring a mxture of the Tfoklé ow ng 25 ingredients at 10, 000
r.p.m for 5 mnutes with a honom xer. Ingredients

Amount (part) PuigretBEREs Amount (fart) - 92
- HJAC 2 D4

78 N-(2-amgyoet hyl) - 3-am nopropyl net hyl di net hoxysi | ane 10 Sphsequently,

t he aqueous emnul sion containing BA polynmer 5 (A-9) was kept at 90[err]C,
and theret oaqere added potassi um hydroxi de to adjust the systepmpto pH 13.
The emul sion of silicone rubber-form ng conponent (b) was equally divided

into four poHE| ons, and the portions were added every 1 hour atQaitime to
t he above aqueous enul sion. After the conpletion of the addition, the

system gas further sTherethfilyionh KKe2) HAd aosbéid twwriteher of C38ndsal | Dived
to stand for 20 hours. Thereafter, the systemwas adjusted to pH 8.9 with
hydr ochl or i polyenérizatibmeshveisopobytier ebatveanonomer gixitnge avas@Pedus
emul sion (C-9) containing silicone-rubber particles. The pol yneri zation
conversion of the siTheqmaft copolymer emulsion (X-2) was mixed with the AN-St
copolymer emulsion (Y-1) prepared in (1) so that the content of polybutyl
acrylate rubber became 20 % on the solid basis, thus giving an AAS resin
10  emulsion (S-2).
(3) Preparation of a silicone-modified ABS resin and a silicone-modified
AAS resin
The emulsions (S-1) and (S-2) prepared in (1) and (2) were
mixed with the silicone rubber emulsion (C-1} or (C’-4) prepared in
15 Example 1 or Comparative Example 4 in the proportions (solid basis)
shown in Table 4. To the mixed emulsion was added 0.5 part of a
phenolic stabilizer, and the mixed emulsion was coagulated by adding 2
parts of calcium chloride. The coagulated slurry was dehydrated and
dried to give silicone-modified and -unmodified ABS resins (ABS-1),

20 (ABS’-1) and (ABS’-2) and silicone-modified and -unmodified AAS resins
(AAS-1), (AAS'-1) and (AAS’-2).



rubber-form ng conponent (b) was 87 % The enmulsion (C-9) had a 15 solid
content of 22 % a nunber average particle size of 0.02 [err]mand a
variation coefficient in particle size distribution of 35 % Also, the
content of toluene-insoluble matter in the silicone rubber particles was 90
% It is found that aqueous enul sions containing fine silicone 20 rubber
particles are obtained even if the kind of the emulsifier used is changed.
EXAMPLES 10 and 11 and COVPARATI VE EXAMPLES 7 to 10 [Preparation of
silicone-nodified ABS resin and silicone-nodified AAS 25 resin] (1)
Preparation of ABS resin enulsion (S-1) Using a pol ybut adi ene enul si on
(trade mark "Ni ppl LXL11NF, 53 - product of N ppon Zeon Co., Ltd.,
rubber particle size 0.35 [err]m solid content 55 %, emulsion (S 1) was
prepared as follows: A five-necked flask equipped with a stirrer, a reflux
condenser, an inlet for introducing nitrogen gas, an inlet for introducing

mononmers 5 and a thernonetier was charged with the foll ow ng ingredients.
I ngredi ents Amount (part) |Pure water
190 Pol ybut adi ene (solid matter 60} SFS
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10 EDTA 0. 004 Ferrous
sul fate 0. 001 The tenperature was then
- raised to 65[err]C with purging the systemw th nitrogen gas, and a nononer
m xture conposed of the follow ng ingredients was added dropwi se to the
systemat that 15 tenperature over 4 RBurs. After the conpletion of the
addition, stirring was further continued for 2 hours to give a

ol ybut adi ene- basqggr 4bio G YEP"a GBMAERTof Xack -of AEECH SRR and

Amount (part) St
Acryl oni %bhﬁliéd\wB?xgn?)Aﬁgdresins were incorporated 0% pg?"? of ﬂ}:henolic.

0. 001 The enul sion a solird conte of 29 % "The pol yneri zation

conversi %aﬁiliié}e(tiE‘QQé!Gr‘ngPl@@K@—Q'@”Z(E)‘r'Béu\é’@%f%gsa%i FERREA 6o Kb BdRig! on
of an AN-St copol yner was prepared 25 as follows: A five-necke ask

equi pped Whishad Shdré@lyieAehBidtiXrFlangiRRs er ThamiRhete ks mMéNRodHesA8d
nitrogen gas, an inlet for introducing nononers and a thernoneter was

charggd witt D40R€ bpld @@l screw 2ktiideedirniel. Hingred&enisde by Tabata
Amount (part) Pure water 200 Sodi um
di octyl siKiked Cabuahéki Kaisha) to give pellets. Usihgthe obtained pellets, 1/4
inch 1zod impact test specimens and sheet-like molded articles having a
size of 150x100x2 mm were prepared and evaluated according to the
methods described before.
10 The results are shown in Table 5.

From Table 5, it is understood that resins (ABS-1, AAS-1)
obtained by incorporating a small amount of the silicone rubber
particle-containing emulsion of the present invention into the ABS resin
emulsion or the AAS resin emulsion exhibit excellent impact strength,

15 processability and slippability with maintaining a good appearance of

molded article.



5 SFS 0.4 EDTA
0.01 Ferrous sulfate 0. 0025 The

tenperature was then raised to 65[err]C with purging the systemwth
nitrogen gas, and a nononer m xture conpqgsed of the 10 follow ng

i ngredi ents was added dropwi se to the systemn at that tenperature over 6
hours. Also, 0.5 part portions of sodiumdioctyl sul fosucci nate were added
to the systemafter 1 hour and 3 hours fromthe start of the

pol yneri zation. After the conpletion of the addition of the nononer

m xture, stirring was further continued for 1 15 hour to give an AN St

copol ymer emul sion (jY-1). |ngredients Anmount
(part) St g 70 AN

30 CHP o B 0.2 20 The
emul sion (Y- 1) had |a S@Eidopoataet\@fo33q9p The pol ynerizati on conversion
of the above nononer ngi$U'émes‘§9'@6°Wh€ AN- St copol ynmer enul sion (Y- 1)
was mixed with the gr&§f"ca§bl?né? &hufsi on (X-1) so that the content of

pol ybut adi ene becane Zg o pn the solid basijs, thus giving an ABS resin

emul sion (S-1). 25 Zp £r epar atiion of AAS resin enulsion (S-2) A

(
five-necked flask equi

withla stirrer, @ reflux condenser, an inlet for
i ntroduci ng nitrogen

hn i nlet for intrpduci ng nononers
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- 55 - and a thernoneter was charged with the foll ow ng ingredients.

I ngredients Amount (part) Pure water

200 Sodi um di octyl sul fosucci nate 0.005 5 SFS

0.4 EDTA 60 0.01 Ferrous

sul fate ) " 0.0025 The tenperature was then

raised to 45[errJ]C with purging the systemw th nitrogen gas, and 15 % of
the follow ng nm@gw%m Bg et XA ESt 91 th stem at t hat
tenperature. After stirring for 1 hour, 0.3 part of sodi

di octyl sul f osucci nBhghWa aHEeGqubtRis éRRIIERITE N[O )OIOTR] Fhyt Yre 4as
added dropw se over 4 hours. After the conpletion of the dropw se addi'tion,

stirring ow@iheatite Exeenpldiesnd Aot gioutiviecOEghYiepRe spDlathdity kv ACHYh ALE

rubber emnul sion. 15 I ngredi ents Anmount
(part) BAwith water to a solid concentration of 5 % to give fiber tr68tiAlg ¥gents.
nmet hacryl ate (ALMA) 1 CHP

0.1 The obafierssl oémulpnlpasteadiibesdfibdrchntent cottdB Hitoawd choth0 (fever &)e
particle size of 0.30 [err]m The pol ynerization conversion of the above
mononer nwerainimmessed itto Shiesedileert kycatimg agemgsr atlhe fimesskepte aaken
65[err] C and the follow ng nonormer m xture was added dropwi se to the system
over 4 hoomt.and\dreed tate80daplost $ onimfitashalteddiamoming @n ekagssdseatingher
25 continued for 2 hours to gi ve a pol ybutyl acrylate rubber-based graft
agent. The thus treated fibers were allowed to stand for a day and then
subjected to the following tests. The results are shown in Table 6.
10 [Softness]
With respect to the non-treated and treated fibers, the
softness was evaluated by feel according to the following criteria.
O: Softness of treated fiber is good.
X: Softness is insufficient.
15 [Water repellency]

The surface of the treated fiber was sprayed with water. The
state of the surface was observed and evaluated according to the
following criteria.

O: Water repellency is good.
20 X: Water repellency is insufficient.
[Smoothness]

The smoothness of the non-treated and treated fibers was

evaluated by feel according to the following criteria.
O: Smoothness of the treated fiber is good.
25 X: Smoothness is insufficient.

From Table 6, it is understood that the aqueous silicone

rubber particle-containing emulsion of the present invention is good in



copol ymer emul sion (X-2). - 56 - Ingredients

Amount (part) St 28 AN

12 CHP 0.15 The
emul sion (X-2) had a solid content of :glh% The pol yneri zati on conversion
of the above nononmer mxture was 99 % e graft copol ymer enul sion (X-2)
was m xed with the AN-St copol yner enul sion (Y-1) prepared in (1) so that
the cont epén@fraR)ry bty ti i iAn? o504 i f Pasd,s.
hus. g1 vi e o ohAs Py HOEELALE hE RRILCIS SMEIPIng A esdy ifl Warde

si |'i cone-msdilidres; ABfcd €8é RrABEmR @éﬁ%@ﬂ@iﬁﬂ@kfdd%ﬁaﬁf@drig%zﬂa}ﬁbe enul si ons
(S-1) and (S-2) prepared in (1) and (2) were mxed wth the silicone rubber
enmul sion (G 1) or (C-4) prepared in 15 Exanple 1 or Conparative Exanple 4
in the proportions (solid basis) shown in Table 4. To the m xed enul si on
was added 0.5 part of a phenolic stabilizer, and the m xed enul si on was
coagul ated by adding 2 parts of calciumchloride. The coagul ated slurry was
dehydrated and dried to give silicone-nodified and -unnodified ABS resins
(ABS-1), 20 (ABS -1) and (ABS -2) and silicone-nodified and -unnodified AAS
resins (AAS-1), (AAS -1) and (AAS -2).



- 58 - Into 100 parts of a powder of each of the nodified and nodified ABS
and AAS resins were incorporated 0.2 part of a phenolic stabilizer (trade
mark "AO 20", product of Asahi Denka Kogyo Kabushi ki Kaisha) and

et hyl enebi sstearyl am de. The m xture was_ nelt-kneaded 5 at 240[err]C by a
singl e screw extruder (nodel HWA40-28 e by Tabata Ki kai Kabushi k

Kai sha) to give pellets. Using the obtained pellets, 1/4 inch |zod inpact
test specinens and sheet-like nolded articles having a size of 150x100x2 mm
were prepared and eval uated according to the methods descri bed before. 10
The results are shown in Table 5. From Table 5, it is understood that

resins (ABS-1, AAS-1) obtained by incorporating a snmall anmount of the

silicone rubber particle%cowtajning enul sijon of the present invention into
the ABS resin enul sion of the#AAS rlesin enul sion exhibit excellent inpact
strength, 15 processability arf %Bipgabkgity wi th maintaining a good
appear ance of nvol ded article.g
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- 59 [err] - 60 - EXAMPLE 12 and COVPARATI VE EXAMPLES 11 and 12 Each of
t he aqueous emulsions (C1), (C-1) and (C -4) obtained in Exanple 1 and
Conparative Exanples 1 and 4 was diluted with water to a solid
concentration of 5 %to give fiber tre%éang agents. 5 Taffetas of a

pol yester fiber (fiber A) and cotton brvad cloths (fiber B) were i mersed
into these fiber treatlng agents. The fibers were taken out and dried at
80[ err] C f o soa MLk SS] 8fd 64 W AD AGXOPR ST tH2Al ‘

treated fibers were allowed St a day and o the
fol | owi ng Pfrégb.?atﬁ?xe dfe%ﬂllééné‘rﬁl‘éﬁé’i"”c]péﬁﬁl@é' arfi #8md S%ft&fk?éﬁl

respect to the non-treated and treated fibers, the softness was eva uate
by feel acsomdistdohp the following criteria. 0: Softness of treated fiber
is good. X: Softness is insufficient. 15 [Wter repellency] The surface of
t he treat{@d Hichrirathm @prsau%wrumb@tﬁruamg state of the surface was
observed and eval uated according to the following criteria. 0: Water

repel bency i s goodAn?fqueous silicdfleerubbpelgeaniyeicori asnirid eneilsion (C-

10) was prepared in the same manner as in Example 2 except that D4
included in the silicone rubber-forming component (b} was used in an
amount of 80 parts, 8 parts of methyltrimethoxysilane was used instead
of TEOS, 10 parts of diphenyldimethoxysilane was further used, the
10 emulsion containing the silicone rubber-forming component (b} was
added at a time and the reaction was carried out at 90°C for S hours.
The polymerization conversion of the silicone rubber-forming component
(b) was 86 %. Also, the obtained emulsion had a solid content of 22 %,
a number average particle size of 0.03 um and a variation coefficient in

15 particle size distribution of 30 %.
The obtained emulsion (C-10) was coagulated by adding 3
parts of calcium chloride, dehydrated and dried to give a silicone rubber

powder. The content of toluene-insoluble matter in this powder was

92 %.
20 (2) Polycarbonate resin composition
The obtained silicone rubber powder was incorporated into a
polycarbonate or a polycarbonate/polyethylene terephthalate blend, and
the mixture was melt-kneaded at 280°C by a twin screw extruder (model
PCM-30 made by lkegai Tekko Kabushiki Kaisha) to give pellets. The
25 obtained pellets were molded by an injection molding machine (model
FAS100B made by Kabushiki Kaisha FUNAC) at a cylinder temperature

of 280°C to give 1/8 inch bar test specimens for Izod impact test and



[ Sroot hness] The snoot hness of the non-treated and treated fibers was

eval uated by feel according to the following criteria. 0: Snoothness of the
treated fiber is good. 25 X: Snmoot hness is insufficient. From Table
6, it is understood that the aqueous si%'cone rubber particl e-containing
emul sion of the present invention is go in - 61 - penetration into
fibers since the particle size is fine, and is good in water repellency

si nce t hejanpuiiciphagnte@idpeict inRh sCM BARRIrdsis&fdd evaluati®i. [ Hd 1zod - 63
- EXAMPLES 13 and 14 and ARATI VE EXAMPLES 13 and 14 [Preparation of

" epaa, AR SRERLEh s TR acaes eatusomanicants (e
methods described before. The results are shown in Table 7.
The polycarbonate used is a bisphenol A type polycarbonate
5 having a viscosity average molecular weight of 22,000, and the
polyethylene terephthalate used is one having a logarithmic viscosity of
0.75. In the table, “~” in the flame resistance V test denotes being below
the standards.
From Table 7, it is found that the silicone rubber particles of
10 the present invention have excellent effects of imparting impact

resistance and flame resistance to polycarbonate resin and

polycarbonate/polyethylene terephthalate blend resin.



5 An aqueous silicone rubber particle-cor aining enulsion (C 10)
was prepared in the same manner as in Exanple 2 except that D4 included in
the silicone rubber-form ng conponent (b) was used in an amount of 80
parts, 8 parts of nethyltrinethoxysil§n§§¥as used instead of TEGCS, 10 parts
of di phenyl di met hoxysi |l ane was further ed, the 10 enul sion containing
the silicone rubber-form ng conponent (b) was added at a tine and the
reaction was carried out at 90[err]C for 5 hours. The polynerization
conversion of the silicone rubber-form ng conmponent (b) was 86 % Also, the
obt ai ned enul sion had a solid content of 22 % a nunber average particle
size of 0.03 [err]mand a variation coefficient in 15 particle size
distribution of 30 % The obtained enul sion (C 10) was coagul ated by addi ng
3 parts of calciumchloride, dehydrated and dried to give a silicone rubber
powder. The content of jtol uene-insoluble matter in this powder was 92 % 20
(2) Pol ycarbonate resingconpgsition|The obt|ai ned silicone rubber powder was
i ncorporated into a pol Lﬁcngtecgr a pal ycar bonat e/ pol yet hyl ene
terephthal ate bl end, anpd ¥hg noxt o ¢ &as | t-kneaded at 280[err]C by a
twin screw extruder (npgep BOM 30 mdde by llkegai Tekko Kabushi ki Kaisha) to
give pellets. The 25 oBtaihed pellgts were nol ded by an injection nolding

machi ne (nodel FAS100B dq_ty Kabughi ki Kai sha FUNAC) at a cyli nder
t enper at ure of 280[err]§?tgggive 1/8 inch bar test specinens for |zod
i npact test and 8
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64 1/12 inch bar test specinens for flane resistance evaluation. The |zod
inmpact strength and flanme resi stance were eval uated according to the

met hods descri bed before. The results are shown in Table 7. The

pol ycarbonate used is a bi sphenol A ;yg; pol ycarbonate 5 having a

vi scosity average nol ecul ar wei ght of , 000, and the polyethyl ene
terephthal ate used is one having a |ogarithmc viscosity of 0.75. In the

table, "-" in the flame resistancegXANPLEJeROt es bei ng bel ow t he
standards. From Table 7, it is found that the silicone rubber particles of

10 the pPespatatioviest sifcdiay eubkeel bavud gidRatopafmerppatiiogs (Bag}
resi stance and fl ane resistance to polycarbonate resin and

pol ycar bonat e/ pol y®ishyg eire atiercepist dahdsoboépd rle8iobtainedtin Exaenple 5 -
66 - EXAMPLE 15 Preparation of silicone rubber-based graft copol yner

particl esp(iBrljd rusutrglizataqudbescieraitsi onfafegHd. 585 Setaicners iemEksiopl e 5
prior to neutralization (hereinafter referred to as "aqueous enul sion
5 (C-35H)”) which contained polymer particles {C-5) comprising a BA/St
copolymer and a silicone rubber and which had a number average
particle size of 0.04 um and a variation coefficient of 32 %, an aqueous
emulsion (D-1) containing silicone rubber-based graft copolymer
particles (E-1) was prepared as follows:
10 A five-necked flask equipped with a stirrer, a reflux condenser,
an inlet for introducing nitrogen gas, an inlet for introducing monomers

and a thermometer was charged with the following ingredients.

Ingredients Amount (part)

Pure water 240

15 Aqgueous silicone rubber particle-containing

Emulsion (C-5H) (solid matter) 70
SFS 0.2
EDTA 0.01
Potassium persulfate 0.0025
20 The system was maintained at 60°C with stirring in a nitrogen

stream, and a mixture of the following ingredients was continuously
added dropwise to the system over 3 hours. After the completion of the
dropwise addition, the polymerization was further continued at 60°C for
1 hour with stirring. After allowing the obtained emulsion to stand at
25 23°C for 20 hours, the emulsion was neutralized to pH 8.1 with an
aqueous solution of sodium hydroxide to give an aqueous emulsion (D-

1) containing silicone rubber-based graft copolymer particles (E-1). The



5 (G5H") which contained polyner particles (C5) conprising a BA/ St
copolynmer and a silicone rubber and which had a nunber average particle
size of 0.04 [err]mand a variation coefficient of 32 % an aqueous

enul sion (D-1) containing silicone rubhes-based graft copol ymer particles
(E-1) was prepared as follows: 10 A five-necked fl ask equi pped
wth a stirrer, a reflux condenser, an inlet for introducing nitrogen gas,

an inlet polymetizadior ronvensiver svaandoad, eiduiet ebtainsdcerngetbmitidd the
followi ng ingredients. |Ingredients Amount

(part) Puselidat@titent of 29 %, a number average particle size of @43 lin =Aglieous
silicone rubber particle-containing Enulsion (C5H) (solid matter)
70 SFS  variation coefficient of 42 %. 0.2 EDTA
0. 01 Pot assium persul fate 0. 0025 20
The system was nai hhaen@PGitmbOpeaktC wiashpdaced i hg0i mla afi thegebtasirezhm
and a mixture of the follow ng ingredients was continuously added dropw se
to thed systmnisiorr(I3- Howad isAfwes stheredomptiztd @tinring Heartopewadmagdditie on,
the pol ynerization was further continued at 60[err]C for 1 hour with
stirring. vi§aositabyoweag st olefesbt aThedisposisy ovas aosthigh amd 2be exgldsidrC f or
20 hours, the emul sion was neutralized to pH 8.1 with an aqueous sol ution
of sodi umWBRIEBRY d& h%néhfe an aqueous emul sion (D- 1) containing silicone
rubber-based graft copolyner, particles (E- 1). The .
The emulsion (D-1) was coagulated by adding 2 parts of
calcium chloride thereto, dehydrated and dried to give a powder of the
10 graft copolymer particles (E-1). The content of toluene-insoluble matter
in the graft copolymer was 90 %.
The graft copolymer powder was suitable as an impact

modifier and a processing aid for molding materials.

15 EXAMPLE 16 and 17 and COMPARATIVE EXAMPLES 15 to 18
[Preparation of silicone-modified ABS resin and silicone-modified AAS
resinj
(1) Preparation of silicone rubber-based graft copolymer particles (E-2)

and (E’-1)

20 Aqueous emulsions (D-2) and (D’-1) containing silicone
rubber-based graft copolymer particles (E-2) or (E’-1) were prepared in
the same manner as in Example 10 except that in the preparation of the
polybutadiene-based graft copolymer emulsion (X-1), the aqueous
emulsion (C-1) or (C’-4) was used instead of the polybutadiene emulsion.

25 (2} Preparation of a silicone-modified ABS resin and a silicone-modified

AAS resin

The graft copolymer emulsions (D-2) and (D’-1) were mixed



- 67 - polynerization conversion was 99 % and the obtained enul sion had a
solid content of 29 % a nunber average particle size of 0.05 [err]mand a
‘variation coefficient of 42 % In a 200 mi beaker was placed 100 M of the
obtained 5 enulsion (D-1), and it was gtirred with a stirring bar to

eval uate the viscosity by neans of feel. The viscosity was not high and the
emul sion was easy to handle. The emulsion (D-1) was coagul ated by adding 2

parts of wiahceaohcbf ahiedAN-$ar ed polviedy dratibsioandy di)i ethet polyyaradieewder of
the 10 graft copolynmer particles (E-1). The content of toluene-insoluble

matt er irbddesl graftt coppbimeerematsi®fl @€- ITrendrtafet pobfimhywiercrptacebavad
suitable as an inpact nodifier and a processing aid for nolding material s.

15 RaVPLepbtymed etduisidnQRAVRARATICUBVEXAMPEESTdd ih ExBmpPe @ ahijon of
silicone-nodified ABS resin and silicone-nodified AAS resin] (1)

Pr epar at i bh iof ti¢ |progestionsh volithdesigr ahowsopol Talele far tFrone sheEnikednd
(E'-1) 20 ) Agueous emulsions (D-2) and (D -1) containing silicone
r ubbe®- bagradilgiats, coheppaenodatiedclaasd (farmasiifiegd -&ésvxme@nm epAB&d2),n t he
same manner_as in Exanple 10 except that in the preparation of the

pol ybut adifdhe-Bhead g%ngﬁ-%@gml precorenmefiited Rng -unmodifiesodd Senesisison
(CG1) or (C -4% was used instead of the pol ybutadi ene emul sion. 25 (QZSgA

Pr epar at | B¥A912)a ($iA3 cdhandothAted) ABdricas hadagosiiicene FahBerv@intead alas
resin 20 % (including silicone rubber), were obtained in the same manner as in

Examples 10 and 11.

10 These modified and unmodified ABS resins and modified and
unmodified AAS resins were pelletized in the same manner as in
Examples 10 and 11. Using the obtained pellets, 1/4 inch Izod impact
test specimens and sheet-like molded articles having a size of
150x100x2 mm were prepared and evaluated according to the methods/

15 described before.

The results are shown in Table 9.

From Table 9, it is found that resins (ABS-2, AAS-2) obtained
by using the silicone rubber-based graft copolymer particles of the
present invention exhibit excellent impact resistance, appearance of

20 molded articles, processability and slippability.



The graft copolynmer emulsions (D-2) and (D -1) were m xed - 68 - with
each of the AN-St copol yner enulsion (Y-1), the pol vbutadi ene- based graft
copolymer emul sion (X-1) and the pol ybutyl acryl ate-based graft copol yner
emul sion (X-2) which were prepared in Ex |l es 10 and 11 in the proportions
(solid basis) shown in Table 8. Fromthe m xed 5 enul sions,
silicone-nodified and -unnodified ABS resins (ABS-2), (ABS -3) and (ABS -4)
and silicone-nodified and -unnodi fied AAS resins (AAS-2), (AAS -3) and
(AAS -4), which had a silicone rubber content of 20 % (i ncluding silicone
rubber), were obtained in the sane manner as in Exanples 10 and 11. 10
These nodified and unnodi fied ABS resins and nodi fi ed and unnodi fied AAS
resins were pelletized in the same nanner as in Exanples 10 and 11. Using
the obtained pellets, 1/4 inch lzod inpact test specinens and sheet-1ike
nol ded articles having a size of 150x100x2 nmm were prepared and eval uat ed
according to the nmethods 15 described before. The results are shown in
Table 9. From Table 9, it is found that resins (ABS-2, AAS-2) obtained by

using the silicone rubbern-based grafit copolymer particles of the present
invention exhibit excellent, iinpact nesistance, appearance of 20 nol ded
articles, processability|and|slippability , ©
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- 69 - [err] - 70 - [err] - 71 - EXAMPLE 18 and COVPARATI VE EXAMPLE

19 [Preparation of inpact resistant vinyl chloride resin conposition] (1)

Preparation of silicone rubber-based graft copolynmer particles (E-3) A
a reflpux_condenser, 5 an inlet

five-necked flask equipped with a stirrer,
an inlet for introducing nononers and a

for introducing nitrogen gas,
thernoneter was charged with the follow ng ingredients. Ingredients
Anmount (part) Pure water 240
Aqueous silicone rubber particle-containing 10 Enmul sion (G 2) (solid
matter) 70 SFS
0.2 EDTA 0. 01 Potassi um
persul fate 0. 0025
g
L2
St et
S3)
§SiZ 218 8 3 %
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The system was mai ntained at 45[err]C with stirring in a nitrogen 15
stream and a mxture of the follow ng ingredients was conti nuously added
dropwi se to the systemover 3 hours. After the conpletion of the dropw se
addition, the polynerization was furthe{r continued at 45[err]C for 1 hour
with stirring to give an aqueous enul si oln (D-3) containing silicone
rubber-based graft copolyne particles (E-3). The 20 polynerization
conversi on was 99 Y%E>eNRipihe aldned Al rSs : AMPLEdigontent of 29 %
a nunber average particle size m and a variation coefficient

of 35 % [F&%p@rfutwrpaf (ﬂp@ct%iﬁ@@ﬁ%iﬁ&@@h@drid@%d&gn%d?ﬁPb%.it%n al ci um
chloride thereto, dehydrated and dried to give a powder of the 2 silicone
rubber - cofif)aPripiragia bf adhedyeRL LYt babed grafBopdieneppieaiclel (E-3)

t ol uene-insoluble matter in the graft copolynmer was 93.8 % (2) Preparation
of inpact resistanA fiveneokddfladk eqedppedonithsa stiorer, a refldxcofiddndei;, e of
the followi ng ingredients was kneaded by heat rolls of 180[err]C for 5

m nut &5 aad ipries $omittedvating 90 sygerCghor amhSinienidem trodgicyeg Imod onngact
test specinens of 1/4 inch. Ingredients

Anpunt ( pantl) a3hevimymhetért srasdehargdd with the following ingredients. 100
G aft copolyner particles (E-3) 2 Acrylic
r ubber - cont ai dinggedigrdst nodi fi er 8 Tin stabi |Ameunt (part)
2.5

Pure water 240

Aqueous silicone rubber particle-containing

10 Emulsion (C-2) (solid matter) 70
SFS 0.2
EDTA ' 0.01
Potassium persulfate 0.0025

The system was maintained at 45°C with stirring in a nitrogen
15 stream, and a mixture of the following ingredients was continuously
added dropwise to the system over 3 hours. After the completion of the
dropwise addition, the polymerization was further continued at 45°C for
1 hour with stirring to give an aqueous emulsion (D-3) containing
silicone rubber-based graft copolymer particles (E-3). The
20 polymerization conversion was 99 %, and the obtained emulsion had a
solid content of 29 %, a number average particle size of 0.01 um and a
variation coefficient of 35 %.
The emulsion (D-3) was coagulated by adding 2 parts of
calcium chloride thereto, dehydrated and dried to give a powder of the
25  silicone rubber-containing graft copolymer particles {E-3). The content
of toluene-insoluble matter in the graft copolymer was 93.8 %.

(2) Preparation of impact resistant vinyl chloride resin composition



Lubri cant ' 0.5 10 Filler

3.0 Hi gh nol ecul ar processing aid 2.0 (Notes) Vinyl
chl oride resin: Kanevinyl S1008 nade by Kaneka Corporation Acrylic
rubber-containing inpact nodifier: Kaneace FM20 nmade by 15

Kaneka Corporation Tin stabilize: N 2000F2made by Nitto Kasei Kabushi Ki
Kai sha Lubricant: Hoechst-Wachs E made by Hoechst AG Filler: R650 nade by

Sakai Chemi | I nd Lt d h | ecul ar roceSS| a Kaneace
Pi\- glo magren g;‘ Kagell:s zélxture o} thel_ll owrt@lg fngred1 nts @(ﬁ:&‘p&%&qc&d athe

Olerr]C. THEUSCR S0 Gier STRRIFeS SR BroRd-IRJGEHG BT £ Lowunt %?32

The acryl | Eveieed Edh Eﬁ“sfigsanb% BRIl eN s used T an amount ZP""EO
oot g g copobyme partcios (£ ek
6 5 Vinyl c%ﬁonde resin 10

Graft copolymer particles (E-3) 2

Acrylic rubber-containing impact modifier 8

Tin stabilizer 2.5

Lubricant 0.5

10 Filler 3.0
High molecular processing aid 2.0

(Notes)
Vinyl chloride resin: Kanevinyl S1008 made by Kaneka Corporation
Acrylic rubber-containing impact modifier: Kaneace FM20 made by
15 Kaneka Corporation
Tin stabilize: N-2000E made by Nitto Kasei Kabushiki Kaisha
Lubricant: Hoechst-Wachs E made by Hoechst AG
Filler: R650 made by Sakai Chemical Industry Co., Ltd.
High molecular processing aid: Kaneace PA-20 made by Kaneka
20 Corporation
Using the obtained specimens, the Izod impact strength was
measured at 23°C and 0°C.
The results are shown in Table 10 together with the results of
a comparative test wherein the above procedure was repeated except
25 that the acrylic rubber containing impact modifier was used in an

amount of 10 parts without using the graft copolymer particles (E-3).



Com Ex. 19 28 8 From Table 10, it is found that the

| npact resistance is inproved by incorporating the silicone rubber-based
graft copolyner of 5 the present invention. EXAMPLES 19 and 20 and
COMPARATI VE EXAMPLES 20 and 21 Using tﬁg graft copolyner particles (E-3)
obtained in Exanple 18, a m xture of "t é3|ngred|ents shown in Table 11 was
nel t - kneaded by 10 a twin screw extruder (nodel TEX44SS made by The Japan

Steel Works, Ltd.) at 270[err]C to @i Qe“zets. The detail of the

i ngredi ents shown i [OWS: Polycarhonate: | exane 141
made by Japan GE Pl astics Kabushiidd kaipshta stbength ybweil/erg terepht hal at e:
Cel anex 1600A made by Hoechst ng i npact

Cetanmese AcrytTc rubberscontarmt
nodi fi er: Kaneace FM2O nade by Kanek&d @)rporat i on PhBrfelic stabilizer:

AO 20 nade by AsahlE}pq@ka Kogyo K. K. #gibricant: ethylgenebi sstearyl am de
- 74 - [err] -

Com Ex.19 28 8

From Table 10, it is found that the impact resistance is

improved by incorporating the silicone rubber-based graft copolymer of

5 the present invention.

EXAMPLES 19 and 20 and COMPARATIVE EXAMPLES 20 and 21
Using the graft copolymer particles (E-3) obtained in Example
18, a mixture of the ingredients shown in Table 11 was melt-kneaded by
10 a twin screw extruder (model TEX44SS made by The Japan Steel Works,
Ltd.) at 270°C to give pellets.
The detail of the ingredients shown in Table 11 are as follows:
Polycarbonate: Lexane 141 made by Japan GE Plastics Kabushiki
Kaisha
15 Polybutylene terephthalate: Celanex 1600A made by Hoechst Celanese
Acrylic rubber-containing impact modifier: Kaneace FM20 made by
Kaneka Corporation
Phenolic stabilizer: AO-20 made by Asahi Denka Kogyo K.X.

Lubricant: ethylenebisstearylamide



The obtai ned pellets were nolded by an injection nolding machi ne (nodel FAS
100B made by Kabushi ki Kai sha FUNAC) at a cylinder tenperature of 260[err]C
to give 1/4 inch bar |1zod inpact test specinens. 5 The | zod

i npact strength at 23[err]C and Loss_ eval uated. The results are shown
in Table 12. TABLE 12 |zod i npact streﬁgﬁ " doss (kg cmicm Ex. 19

55 97 Ex. 20 30 95 Com Ex. 20
42 92 Com Ex. 21 21 91 10

From Tabl e 12, it is found that the inpact resistance and gl oss of

engi neering thernoplastic resins are inproved by the silicone rubber-based
graft copolyner particles of the present invention. |NDUSTRI AL

APPLI CABI LI TY 15 According to the present invention, there can be
obt ai ned aqueous silicadne, riubber particle-containing enul sions which have a
narrow particle size dijstfijbuti on and a nunber avefage particle size of not
nore than 0.1 [err] mand onyaincﬁ very gmaldy anpuht of an enmulsifier as
conpared with conventign silicehe rubb® esul sohs, and which 20 are
sui tabl e as inpact nodijfigr), softener, fiber treating agent, hair treating
agent, slipping agent, |watgr repellent, processinglaid for nolding
materials, flane retardant jand coating material. Al so, aqueous silicone
rubber - based graft copclgyer enul si ons conpri sing
X
o N W
il TR A
g
e}
@)
o
Sl g g 9 W
> S
23 . O O
" B
]
A o
= ~ - \ O <+ AN W
¥ | Q0 — .
& o O
b
Q
e
°
o]
g
dd
Q
’-\(“
CAN -
g 8 8
I 8 g
o £ g
"’""&'
g & 8
— Q-Q_'C‘at-u
) ] [o 5]
g s & ¢ =
&8 L E B 3
o > 2 o
328"6@4—:
g |l e = g z- @ =
sl 2 &2 o & o £
ue « 2 © 9 3 O
|l 2 ©® B © 0
s 0 0 = 0 o @93
- | &% A4 U < @A 4




- 76 - silicone rubber-containing polyner particles having a narrow
particle size distribution and a nunber average particle size of not nore
than 0.1 [err] mcan be obtained by polynerizing a vinyl nononmer in the
presence of the above aqueous silicone_rubber enul sion. Thernoplastic resin
5 conpositions incorporated with the 49 i tone rubber particles and/or the
silicone rubber-based graft copolyner particles have excell ent i npact

resi stance, procespgpily p Ge hgled @ td gl 'pg,’f\?]i 1ty and
flame resistance. o ‘l’ﬂ%{?{ne&%@%@? 2\Pési’ﬁigcone r‘ub%erﬁégcr:ﬁbgl e-céﬁbﬁi ni ng
aqueous epul-$iiq0 WRLARI CPARNIODES RRIMTRYy PRALLSHES GRURKES TGN t1at 0 45
% by weig tCSI1 pfm’g vinyl honopol ymer o!'y copol ymer1 and (B Fg% g?)Q%tQ% by
wei ght ofcydirsdét GRRGHEMRBSE  of IR 183k eP Al /M BACRARAE 068 AYRR puumber
average particle size of 0.008 to 0.1 [eérr]mand a variation coefficient in
particle ghd@nthgéribution of at nost 65 % and said enul sion contains at
nost 10 parts by weight of an emulsifier per 100 parts by weight of said

sibl i _cgng go r ubberheBlod2imphet attentth (iU StOMmed . Chasvdre WRabhated.
obt ai ne y

The results are shown in Table 12.

TABLE 12
Izod impact strength Gloss
(kg:cm/cm)
Ex.19 55 97
Ex.20 30 95
Com.Ex.20 42 92
Com.Ex.21 21 91
10 From Table 12, it is found that the impact resistance and

gloss of engineering thermoplastic resins are improved by the silicone

rubber-based graft copolymer particles of the present invention.

INDUSTRIAL APPLICABILITY
15 According to the present invention, there can be obtained
aqueous silicone rubber particle-containing emulsions which have a
narrow particle size distribution and a number average particle size of
not more than 0.1 um and contain a very small amount of an emulsifier
as compared with conventional silicone rubber emulsions, and which
20 are suitable as impact modifier, softener, fiber treating agent, hair
treating agent, slipping agent, water repellent, processing aid for
molding materials, flame retardant and coating material. Also,

aqueous silicone rubber-based graft copolymer emulsions comprising



adding (b) 60 to 99.9 parts by weight of a silicone rubber-formng
conponent conprising 50 to 100 % by weight of a m xture of an 15
organosi | oxane and a difunctional silane conpound, 0 to 50 % by wei ght of a
si |l ane conmpound having a functionality of at least 3 and O to 50 % by

wei ght of a polynerizable vinyl group-cd&8akning silane conpound to an
aqueous enul sion containing said vinyl honopol yner or copol ynmer (A
obt ai ned by _enul sion-polynerizing (a) 0.1 to 40 parts by weight of at 20

| east one Silippnensubher-cantadniag fpelimele ParbicleT Hiing agnafraw padiele c
vi nyl nononer, _a vinyl cyanide nononer, a hal ogen-containing vinyl nonomer,
a (net h) aceigridistybrition ABFer NHNOET IRHEFREE rpﬂrgmlé Sircaphnag W@Yﬁ/{h&ﬁr{b&er
and a conjugated di ene pnononer so that.the total anmount of said vinyl
monomer ( aljiTafanshe @bspined by pobBeelizRGRNGNYE MeBAFSTIR the)presengs ¢fart s

Y280 05, e s boT (AAUBBER AREYER cOPSY A Gbag A HATFAGPARGC ST P ibone
Genyar &1 o ERpsIgRagnegtporated witt fd gilcine b R pETiRteso RS F dge
pol yror 21 SHICES RYPaserantsd (AT FoReD pescareicl Bave eRreahE tmitast
Baucous. ertruar BRFRHR S apiraisd B artliady ditictes, siippaBind®

and flame resistance.



wei ght of said vinyl nononmer (c) is polynerized in the presence of 5 to 95

parts by weight of the polyner particles included in said silicone rubber

‘particl e-containing aqueous emnul sion, the total anmount of said vinyl

nononer (c) and said pol yner particleségging 100 parts by weight. 15 6. The
[

aqueous emulsion of Caim4 or 5 whéeréi'n Said vin W at

| east one nenber selected fromthe group consisti nﬁ!ﬁ“ﬁ%ﬁi%ﬂmmw nyl
nononer, a vinyl cyani de nononer, a I g§- conta Nyl monemer, a
(meth)acrylic ester nonomer and a 20 car boxyl group-containing vinyl
nmononer. 7. A silicone rubber-based graft copolyner particle obtained by

coagul ating said silicone rubber-based graft copolyner particle- containing

aqueous enul sion off Ghaiifchned rebter ga&kiewéoaxaﬁﬁagd@aﬁiéah%ma@&on

drying. 8. A thernoplastic resin conposition conprising a

t her nopl aghii€h@shprived Polyrher HaRtidd eoRYpMEIrNIAD. 52b 45504 goReidrubber
particles of Claiml, 2 or 3 per 100 parts by weight of said thérnopflastic

resinjs 5 of a vinyl _horﬁopAllyrhberdﬁlf&ﬁél infer £OY (B) $5TBOFD IRy GRAPhL HfRY a
t hernopl astic resin and to 150 paris by weight of said silicone

r ubber - basgitgiatibbepphti@eipadidchelmér Paativlds Haveba tuhipar atéfhgarts
by wei ght of said thernoplastic resin.
particle size of 0.008 to 0.1 um and a variation coefficient in particle size
distribution of at most 65 %, and said emulsion contains at most 10
parts by weight of an emulsifier per 100 parts by weight of said silicone

10 rubber (B).

2. The aqueous emulsion of Claim 1, which is obtained by
adding (b) 60 to 99.9 parts by weight of a silicone rubber-forming
component comprising 50 to 100 % by weight of a mixture of an

15 organosiloxane and a difunctional silane compound, 0 to 50 % by weight
of a silane compound having a functionality of at least 3 and O to 50 % by
weight of a polymerizable vinyl group-containing silane compound to an
aqueous emulsion containing said vinyl homopolymer or copolymer (A)
obtained by emulsion-polymerizing (a) 0.1 to 40 parts by weight of at

20 least one vinyl monomer selected from the group consiéting of an
aromatic vinyl monomer, a vinyl cyanide monomer, a halogen-containing
vinyl monomer, a (meth)acrylic ester monomer, a carboxyl group-
containing vinyl monomer and a conjugated diene monomer so that the
total amount of said vinyl monomer (a) and said silicone rubber-forming

25 component (b) is 100 parts by weight, and polymerizing said silicone

rubber-forming component (b).



10 10. The conposition of Claim wherein said
thernopl astic resin is at | east one nenber sel ect ed uﬂu{l lu www l!ll
consi sting of polyvinyl chloride, polystyrene, styre

copol ynmer, styrene-acrylonitrile-N phen%%rral ei m de copol yner, a-

met hyl styrene-acrylonitrile copol yner, | ynet hyl nethacryl ate, nmethyl 15
nmet hacryl at e-styrene copol yner, ABS resin, AAS resin, AES resin,

pol ycar obnate, pol zarmd&hd@qiey%wer Bakﬁet@%ﬁmﬁegtbfreog&u}atmc said
rubber-containing inpact nodifier, inpact nodifier containing acrylic-

si licone gioieRs rabbekbearaeK- @@h@&ih@ﬁe A40B60s CONASTIMS I ORA/t 1mediB] er.
20 11. A process for preparing the sil r'cone rubber particle- containing

agueous emllcﬁ,t@@‘tﬁyfd@h&dﬁ‘hlmrﬂ\ﬁhahd@qmgrl ses addi ng (b) 60 to 99.9 parts bhy
wei ght of a silicone rubber-form ng conponent conprising 50 to 100 % by

wei ght of a m xture of an organosil oxane and 25 a difunctional silane
conpound, 0 to 50 % by weight of a silane conpound having a functionality

of at g east 3 and @.tAnSGdhdyusvergilsioh zopahjmierg adlitenei Mybber-based
group-contai ning silane conpound to an agueous 80 - emul sion containing
a vinyl hgnafiotypelymercpadiigles; Whjclohisapnegabsd ol solym@akiymgerd aiingl ( a)
0.1 to 40 parts by weight of at |east one vinyl nononer selected fromthe
group consisnémgrofc)dn thopatsenes wfl saidnsitisonearubhet pardinladeansasnirg a
hal ogen- cont ai ni ng vi nyl

aqueous emulsion of Claim 1 or 2.

10 5. The aqueous emulsion of Claim 4, wherein 95 to 5 parts by
weight of said vinyl monomer (c) is polymerized in the presence of 5 to 95
parts by weight of the polymer particles included in said silicone rubber
particle-containing aqueous emulsion, the total amount of said vinyl

monomer (c} and said polymer particles being 100 parts by weight.

6. The aqueous emulsion of Claim 4 or S5, wherein said vinyl
monomer (c) is at least one member selected from the group consisting of
an aromatic vinyl monomer, a vinyl cyanide monomer, a halogen-
containing vinyl monomer, a (meth)acrylic ester monomer and a

20 carboxyl group-containing vinyl monomer.

7. A silicone rubber-based graft copolymer particle obtained
by coagulating said silicone rubber-based graft copolymer particle-
containing aqueous emulsion of Claim 4, 5 or 6, followed by dehydration

25 and drying.

8. A thermoplastic resin composition comprising a



5 nononer, a (meth)acrylic ester nononer, a carboxyl group-containing

vi nyl nmononmer and a conj ugated di ene nononer so th t of
-said vinyl nmonomer (a) and said silicone rubber- fojw ww u@giﬂ
100 parts by weight, and polyner|2|ng Sald silicone

conmponent (b).

thermoplastic resin and 0.1 to 100 parts by weight of said silicone

rubber particles of Claim 1, 2 or 3 per 100 parts by weight of said

thermoplastic resin.

Ot

9. A thermoplastic resin composition comprising a
thermoplastic resin and 1 to 150 parts by weight of said silicone
rubber-based graft copolymer particles of Claim 4, 5, 6 or 7 per 100

parts by weight of said thermoplastic resin.

10 10. The composition of Claim 8 or 9, wherein said
thermoplastic resin is at least one member selected from the group
consisting of polyvinyl chloride, 'polystyrene, styrene-acrylonitrile
copolymer, styrene-acrylonitrile-N-phenylmaleimide copolymer, «o-
methylstyrene-acrylonitrile copolymer, polymethyl methacrylate, methyl

15 methacrylate-styrene copolymer, ABS resin, AAS resin, AES resin,
polycarobnate, polyamide, polyester, polyphenylene ether, acrylic
rubber-containing impact modifier, impact modifier containing acrylic-

silicone composite rubber and butadiene rubber-containing impact

modifier.

20

11. A process for preparing the silicone rubber particle-

containing aqueous emulsion of Claim 1, which comprises adding (b) 60

to 99.9 parts by weight of a silicone rubber-forming component
comprising 50 to 100 % by weight of a mixture of an organosiloxane and

25 a difunctional silane compound, 0 to 50 % by weight of a silane
compound having a functionality of at least 3 and O to 50 % by weight of

a polymerizable vinyl group-containing silane compound to an aqueous
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- 80 -

emulsion containing a vinyl homopolymer or copolymer (A) obtained by
emulsion-polymerizing (a) 0.1 to 40 parts by weight of at least one vinyl
monomer selected from the group consisting of an aromatic vinyl
monomer, a vinyl cyanide monomer, a halogen-containing vinyl
monomer, a (meth)acrylic ester monomer, a carboxyl group-containing
vinyl monomer and a conjugated diene monomer so that the total
amount of said vinyl monomer (a) and said silicone rubber-forming
component (b} is 100 parts by weight, and polymerizing said silicone

rubber-forming component (b).



