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has been popularly practiced to inprove the inpact resistance

t hernopl astic resins by incorporating a rubber-nmodified resin cof¥f%®hing a
rubber conponent into the thernoplastic resins. It has been consi dered
advant ageous i n exhRYBBER-MEIIFIERORESIN AN FHBERMEPLASBKEr conmponent
having a glass transition tenperature (ngﬂas | ow as possible. In
practice, a resin confBSINi G@MPRSITHINGEBINTAINING BHENSADEEf i ed With a
pol ybut adi ene- based rubber having a | ow Tg of about -80C, e.g.,

acryl onPtril e/ but adi ene/ styrene copolynmer (ABS resin), has a higher inpact
resi stance than a resin 25 conposition _incorporated wwth a resin nodified
with a pol ybutyl acryl ate rubberTﬁg\HlﬂbcéL EdiDapout -50C. In respect of

| ow Tg of rubbers, a_pol yorganosil oxane rubber 2 . .
J Tpe gres%nt ?nvengon relates to a rubber-modified resin

useful as an impact modifier for thermoplastic resins, and a
thermoplastic resin composition containing the same. More
10 particularly, the present invention relates to a rubber-modified resin
wherein a resin is modified with two rubbers of a silicone rubber and an
acrylic rubber, and a thermoplastic resin composition having an

excellent impact resistance.

15 BACKGROUND ART
It has been popularly practiced to improve the impact
resistance of thermoplastic resins by incorporating a rubber-modified
resin containing a rubber component into the thermoplastic resins.
It has been considered advantageous in exhibiting impact
20 resistance to use a rubber component having a glass transition
temperature (Tg) as low as possible. In practice, a resin composition
incorporated with a resin modified with a polybutadiene-based rubber
having a low Tg of about -80°C, e.g., acrylonitrile/butadiene/styrene
copolymer (ABS resin), has a higher impact resistance than a resin
25 composition incorporated with a resin modified with a polybutyl acrylate
rubber having a Tg of about -50°C.

In respect of low Tg of rubbers, a polyorganosiloxane rubber



(hereinafter also referred to as "silicone rubber") can be expected to

I npart a higher inpact resistance as conpared with rubber-nodified resins
contai ning a pol ybut adi ene-based rubber conponent if rubber- nodified
resins containing a silicone rubber can % utilized as inpact 5 nodifier,
since for exanple the Tg of pol ydi net hyl sil oxane rubber is about-120C. Use
of silicone rubber is also advantageous fromthe viewpoint of

weat herability as being superior to polybutyl acryalate rubber and

pol ybut adi dherpsafter abperrefaredr éen @%d%iléctmﬂ muldier)) ean rhec expegted ttohas
been variously investigated to use resins nodified with silicone rubber or
conposi te inupdelr ¢ bighen inpacti resistanceaulsisecompaned Mtk trulegr-medified

t her nopl astic resins. For exanple, JP-A-4-100812 discloses using a graft
copol ymer piesias qerHpiging e pelyhretadieng-hasachyubhesopempsanantailjpibber-
conposite rubber wherein a silicone rubber copponent and a_pol yal kyl

(et h) acr yl Boiiedgssens cardaiping ar am‘:@r@nrlaggpw% e uhdized: asimpagtso,
JP- A-11- 100481 .di scl oses using a graft copolyner prepared by )

co- aggl EnerEodilies pineshdor yBtanpiarthiec Tes ohRplydimethylsilogane, spbberels t o
give a conposite rubber of enhanced particle size and graft-pol ymerizing
20 a vi nyl HoPetet28reo t he conposite rubber. The inpact resistance of

thernoplastic resins_is fyrther inproyed hy incorporation of, gs an jnpact
modi fier, these graf'tlsec&gms;%%epw% &d 18sig0 t REVEHBESP R ToBerthers

menti oned above i.n. ¢ ared W th single,use of conventional rubbers_such

as 25 pol yDUCHROIRL- Sh RSB F R ASPECSRREERT. (PRRUBN (Rgalrte of
i mprovenent is not so | e as one expect It is an object of the present
i nvention tRPER AR Bﬂﬁ'l[bgﬁ ene-based Tubber.

10 From such a point of view, recently, it has been variously
investigated to use resins modified with silicone rubber or composite
rubbers containing silicone rubber as an impact modifier for
thermoplastic resins. For example, JP-A-4-100812 discloses using a
graft copolymer prepared by graft-polymerizing a vinyl monomer onto a

15 composite rubber wherein a silicone rubber component and a polyalkyl
(meth)acrylate component are unseparably entangled with each other.
Also, JP-A-11-100481 discloses using a graft copolymer prepared by
co-agglomerating silicone rubber particles and acrylic rubber particles to
give a composite rubber of enhanced particle size and graft-polymerizing

20 a vinyl monomer onto the composite rubber.

The impact resistance of thermoplastic resins is further
improved by incorporation of, as an impact modifier, these graft
copolymers prepared using the composite rubbers as mentioned above in
compared with single use of conventional rubbers such as

25 polybutadiene-based rubber and acrylic rubber. However, the degree of
improvement is not so large as one expects.

It is an object of the present invention to provide an impact



3 nodifier havihg a remarkably inproved effect of inparting inpact

resi stance. A further object of the present invention is to provide a

4 hermopl astic resin conposition having an inproved inpact resistance. 5
DI SCLOSURE OF | NVENTI ON The present invehtors have found that a
rubber-nodified resin having a remarkably inproved inpact

resi stance-inparting effect can be prepared by polynerizing a vinyl
nmononer in the presence of a 10 d rubber latex of a silicone rubber

| at ex and lawda@n‘:mﬁe‘f%%b%rrm@é abf dimagey efecthqly iemardingnimpact
coaggl onerati.n ol ymer particles present in the mxed |atex to enhance
t he particVE“%g €. Thus, the present invention provides a rubber-nodified

resin obtained by po rizi a vinyl nononer in the presence of, (A) a
15 silicone rubber Ra%&?’&ﬁdo?’%c%ﬁfaé?ll?’ie*%bé‘?vq% hdo ®UPYHY tthe
pol yneri zat,i on, cpaqggl oneratin 0/. r particl.es to enhance the  particle
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silicone rubber and an acrylic rubber as the rubber conponent. The 20
silicofe rubber used in the present invention conprehends a

i pr | ends
Dol Yor ganosi 1 oxane | & part 1 yOISEPERRIE B ERVER polyrer “havi ng no

| il L f bl e 4 hat, t Il d
L bl 0 B i
of the t ot OB hETR LR fe2BRERR bbb B anue e e g SRS e AT Firetf
pr ef er abl ecf hal, e, ABYHy BoriSciAhga Rkl RSt R HOBrA0eh0e %F o

10 mixed rubber latex of a silicone rubber latex and an acrylic rubber latex

and, during the polymerization, coagglomerating polymer particles
present in the mixed latex to enhance the particle size.
Thus, the present invention provides a rubber-modified resin
obtained by polymerizing a vinyl monomer in the presence of (A) a
15 silicone rubber latex and (B) an acrylic rubber latex and, during the
polymerization, coagglomerating polymer particles to enhance the
particle size.
The rubber-modified resin of the present invention contains a
silicone rubber and an acrylic rubber as the rubber component. The
20 silicone rubber used in the present invention comprehends a
polyorganosiloxane and a modified polyorganosiloxane wherein a
polyorganosiloxane is partly replaced with an organic polymer having no
polyorganosiloxane segment. It is preferable that the amount of
silicone (polyorganosiloxane) in the total rubber component of the
25 modified-rubber resin is from 1 to 90 % by weight based on 100 % by
weight of the total of the silicone rubber and the acrylic rubber. Also, it

is preferable that the amount of the total rubber latex is from 40 to 98



4 parts by weight (solid basis) and the anount of the vinyl nononer is
from2 to 60 parts by weight, respectively, based on 100 parts by wei ght
of the total of the whole rubber conponent and the vinyl nononer.
Preferably the particle size enhancenent 4by- coaggl oneration is 5 conducted
by adding an electrolyte to the polynerization systemon or before the
pol yneri zati on conversion of the vinyl nononer reaches 90 % by weight,
especi ally when the poh¥nerization conversion reaches 10 to 70 % by

wei ght . Th@arte st waight i(salidekapisdranddhgr amunt of dive vindamasomeo is

I ncorporated into various thernpplastic resins, whereby the inpact

r esi st ance M Ado@ePasEs Byt weights raspeetiveliabrasiyon kb pants by eeightie
present invention also _provides a thernoplastic resin _conmposition
conpri si ng %4 tetata)l afithe mdwlgs mnBber campengnsand thg WeyhHnosrmer
above-nenti_oned bber-nodified resin per 100 parts by 15 weight of the
t her nopl AsFrElsTably. thesToatsitler zeAsRl S ENPITLEY NoRRERIPTFALion IS

rubber - podi fied resins of ..the present inventjion are those prepared by

ol yer P31 RGMANALEQ) PR eisHaE 7R SREToERS Fo charPalyRsuaation” STHOS Ambex of
(A) a silicone rubber latex and (B) an .acrylic rubher |atex and, dupi t he
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10 incorporated into various thermoplastic resins, whereby the impact
resistance of the thermoplastic resins is remarkably improved.

Thus, the present invention also provides a thermoplastic

resin composition comprising a thermoplastic resin and 0.1 to 150 parts

by weight of the above-mentioned rubber-modified resin per 100 parts by

15 weight of the thermoplastic resin.

BEST MODE FOR CARRYING OUT THE INVENTION
The rubber-modified resins of the present invention are those
prepared by polymérizing a vinyl monomer in the presence of a mixed
20 rubber latex of (A) a silicone rubber latex and (B) an acrylic rubber latex
and, during the polymerization, coagglomerating polymer particles in the
latex to enhance the particle size. That is to say, the rubber-modified
resins comprise particles formed by particle size-enhancing co-
agglomeration, which is conducted in the course of the graft
25 polymerization, of graft copolymer particles wherein a vinyl monomer is
graft-polymerized onto a silicone rubber (or particles wherein the

silicone rubber and a polymer of the vinyl monomer are physically



‘coexist if the silicone rubber has no grafting site) and graft copol yner
particles wherein the vinyl nononer is graft-polynerized onto an acrylic
rubber (or particles wherein the acrylic rubber and the vinyl polyner are
physically coexist if the acrylic rubber 5has no grafting site). 5 The
rubber-nodified resins of the present invention have the advantage of
bei ng superior in inpact resistance-inparting effect as conpared with a
rubber-nodified resin prepared in the sane manner as the present invention
but wi t houtcogsifuilt they silicopartibbles bas e gnafiingite)oand| eradt apedytheri ng
the polynerization of vinyl monomer, and a 10 rubber-nodified resin
prepar ed i PaFtiches whatsin the \@aabmmwuﬁ@raft paburesized onteeanradiydic
(S|I|cone ru ber and acrylic rubber% prior to the merization of vinyl
é
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latex of a mixed rubber (silicone rubber and acrylic rubber) prior to the
polymerization of vinyl monomer, namely a graft copolymer prepared by
graft-polymerizing a vinyl monomer onto a composite rubber of silicone
rubber and acrylic rubber.

15 The term “silicone rubber” as used herein comprehends a
polyorganosiloxane having rubber elasticity, namely a conventional
silicone rubber, a modified silicone rubber composed of a silicone rubber
and an organic polymer having no silicone (polyorganosiloxane) segment
(e.g., butyl acrylate polymer rubber, butadiene polymer rubber, styrene

20 polymer, styrene-butyl acrylate copolymer, styrene-acrylonitrile
copolymer or methyl methacrylate polymer), and the like. The modified
silicone rubber includes a modified silicone rubber wherein a silicone
rubber and an organic polymer having no silicone segment are
chemically bonded, a modified silicone rubber wherein a silicone rubber

25 and an organic polymer having no silicone segment are entangled, and a
modified silicone rubber wherein a silicone rubber and an organic

polymer having no silicone segment merely coexist without entangling



‘each other.' The'term"acrylic rubber" as used herein neans a rubber

(el astoner) containing at |east 50 % by weight, especially at |east 60 %
by weight, of units of a (nmeth)acrylic nononer. 5 Fromthe viewpoint of
easiness in particle size enhancenent -bybceaggl onerati on operation
mentioned after, it is preferable that the silicone rubber particles

i ncluded in the silicone rubber latex (A) have an average particle size of
10 to 200 nm especially 20 to 150 nm The content of solvent-insol uble
matter in t8R°Biqthebne rubber 10 particles, namely the gel content of the
silicone rubber, den hes a wej ght  percentage of a toluene-insoluble matter
measur ed by innersing § termplacryhct sRbBRE &S Vs herpey anaarstarrebenur s

and centrifuging at .= 12,000, rpmfor 1 hour., It |s also preferable fromthe
vi ewpoi nt o‘é?a%&’rﬂ]ﬁ)t‘?%tqlﬂb%gtatslﬁﬁéﬁ % bXt Wetghts sspesialdy at least 60 %

sol vent -1i nsgl ubl e rratter .15 ig&he s)i i cone rubber particles is fromO to
100 % by wePYHreigbingtimifs of aymeth)gsTyliomoBPEIRT: The content of silicone

(pol yor ganosi | oxane) .co nent included in the,silicone rubber particles
S not particularly PTGt B ViewPpint Bf Epsiany inpardisls sies epbypngsrpent
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10  particles, namely the gel content of the silicone rubber, denotes a weight
percentage of a toluene-insoluble matter measured by immersing a
sample in toluene at room temperature for 24 hours and centrifuging at
12,000 rpm for 1 hour. It is also preferable from the viewpoint of
exhibiting impact strength that the content of solvent-insoluble matter
15 in the silicone rubber particles is from 0 to 100 % by weight, especially
40 to 100 % by weight.

The content of silicone (polyorganosiloxane) component
included in the silicone rubber particles is not particularly limited, but is
preferably at least 50 % by weight, especially at least 60 % by weight,

20 from the viewpoint of exhibiting impact resistance. The maximum value
thereof is 100 % by weight.

Examples of the silicone rubber are, for instance,
dimethylsiloxane rubber, a modified silicone rubber composed of butyl
acrylate rubber and dimethylsiloxane rubber which are chemically

25 bonded, a modified silicone rubber composed of butyl acrylate rubber

and dimethylsiloxane rubber which are entangled with each other, a

modified silicone rubber composed of butyl acrylate rubber and



di net hyl sil'oxane rubber which nmerely coexist w thout being entangled wth
each other, a nodified silicone rubber conposed of styrene-butyl acrylate
copol yner and di net hyl si | oxane rubber which are chem cally bonded, a

nodi fied silicone rubber conposed of styfene-butyl acrylate 5 copol yner and
di met hyl si | oxane rubber which are entangled with each other, a nodified
silicone rubber conposed of styrene-butyl acrylate copolyner and

di met hyl si | gxane rubber which nerely coexist wthout being entangled with

each ot her digdhyhiiloxane rupdbesi whith enerelyeeosxist withpugaingnentangledsent
i nvention 10 usually has a solid concentratjion of 10 to 50 % by wei ght
(measur ed 3YitRreach fthgrae mmstifiedr silicesgr yubber icosnposedndr styaeag-pugyl
having a solid concentration of 20 to 40 % by weight is preferred fromthe
Vi ewpoi nt @FYY@&Q%@Q‘W‘F\%&M gimetgytsitoxaag rabbes; whiely angechgmicaily
Ssi ze enhancenent, operatio nFntione after. 15 The _silicone rubber | atex
(A is pre ,d’f%rmpaétlﬂ%‘ﬂ(?é,lc%}e R 6AMRA szséYYW‘E’éfltﬁg acxylatenmj n
conmponent, a silicone .rubber-form ng conponent ,conpri sing an )
or ganosY | of&ﬁ’éﬁ}(@)era%%d ‘ﬁﬁ?%&?’l@"%‘q%rr SHVE %h%@n@ngeg}galeg Witdy earhki ng
agent (c) and other I osi.l ane t han those used as the crpsslipking
agent and torlig‘er’Zé‘ é‘i‘%‘?#%a‘ﬂlﬁl ﬁoﬁﬁeé{dgb%ém@?@aﬁ?gi? ?Eﬁr@r{eé;uitgf)é‘% nent
whi ch constitutes the bﬁckb n f the si]jcone, rybber clhai ns, I near

a
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10 usually has a solid concentration of 10 to 50 % by weight (measured after
drying at 120°C for 1 hour). Silicone rubber latex (A) having a solid
concentration of 20 to 40 % by weight is preferred from the viewpoint of
easiness in controlling the particle size by the particle size enhancement
operation mentioned after.

15 The silicone rubber latex (A) is prepared, for instance, by
emulsion polymerization using, as a main component, a silicone
rubber-forming component comprising an organosiloxane (a) and
optionally a crosslinking agent (b), a graftlinking agent (¢) and other
organosilane (d) than those used as the crosslinking agent and the

20 graftlinking agent.

The organosiloxane (a) is a component which constitutes the
backbone of the silicone rubber chains, and linear and cyclic
organosiloxanes can be used. Cyclic organosiloxanes are preferred
from the viewpoints of applicability to emulsion polymerization system

25 and economy. Examples of the cyclic organosiloxane are, for instance,
hexamethylcyclotrisiloxane (D3), octamethylcyclotetrasiloxane (D4),

decamethylcyclopentasiloxane (D5), dedecamethylcyclohexasiloxane



(D6), tetradecairet hyl cycl ohept asil oxane (D7), hexadecanet hyl -

cycl ooct asi |l oxane (D8), and the |ike. The organosil oxanes may be used
alone or in adm xture thereof. In particular, D4, a mxture of D3 to D7
and a mixture of D3 to D8 are preferably $ised froman econonical point 5
of view. The crosslinking agent (b) is optionally used for the purpose of
I ntroducing a crosslinked structure into the silicone rubber by

copol yreri z he or ganosi | (a), thereby inparting a rubber

Lon wth oxane (
elasticity &gé)t’he tﬁtr%é%%nﬁ BB’é’rYClﬁ%Pﬁ:ﬂsé]soxtaﬁ’é’r eo(Dﬁﬂe, texagdgcpmethide,
tetrafunctional apd.trifunctional alkoxysilane conmpounds such as
tetranet hox?%‘?alpﬁﬁga,sd%?ar%ﬁhéiy%’ilﬁﬁ, ﬁ%?‘i et%h@x%%r}ﬁﬂ%qxlad}?é may be used
triethoxyethylsilane, putyltrinethoxysjlane,, butyltriethoxysilape,
or opyl t 1 et IR OF 1 ReTBREUsE SRarPPhet HOBRSHERRL, Rt Somture of D3 to D7
tetrafunctiongl and trif e} silane c ounds.. These may be, 15 used
al one or i na’aarﬁ ixture Iﬁ’gﬁ:g‘%@r@ %Wd%@?%ﬂ%@%?(f%ﬂ%&&ﬁ&@w WoRgt a
C2to C?’? m)npval ent hydrocarbon group are preferred fromthe viewpoints of
I mparti g aft % nity with acrylic rubber conponent to the obtained

cffect. 20 The oratt PRERGSaBbRE AsP-El insetppaliar Lfidine Bhrposnas
12119, 8 PORTRALERR S TSP B PSR TELS SPAR, b by
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organo! | or SRR BB AL PR SRS, SOBRho 0! Bl ey o
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such as tetramethoxysilane, tetraethoxysilane, triethoxymethylsilane,
triethoxyethylsilane, butyltrimethoxysilane, butyltriethoxysilane,
propyltrimethoxysilane and  octyltrimethoxysilane, and  other
tetrafunctional ahd trifunctional silane compounds. These may be

15 used alone or in admixture thereof. Of these, alkoxysilane compounds
having a C, to C3 monovalent hydrocarbon group are preferred from the
viewpoints of imparting an affinity with acrylic rubber component to the
obtained silicone rubber to thereby controlling the impact resistance-
imparting effect.

20 The graftlinking agent (c) includ¢s reactive silane compounds
having a polymerizable unsaturated bond or a mercapto group in their
molecules. It is optionally used for the purpose of introducing
polymerizable unsaturated bonds or mercapto group into the side chains
or molecular chain ends of copolymers by the copolymerization with the

25 organosiloxane and optionally the crosslinking agent and the like. The
polymerizable unsaturated bond or mercapto group serves as an active

site for grafting of vinyl monomers mentioned after. The polymerizable



‘unsat ur at ed bond or nercapto group al so serves as a crosslinking point

whi ch forns crosslinkages by a radical reaction between themthrough a
radical polynerization initiator. Even in the case that crosslinking is
conducted by radical reaction, a part-of9 the unsaturated bonds or 5
mercapto groups remain as a grafting point and, therefore, grafting is
possi bl e. 10 Exanples of the reactive silane conpound having a

pol ymeri zabl e unsaturated bond in its nolecule are, for instance, a silane
conound ommwur@rtqdltwr(clpr MRICAPLO graup alsHBeraOas (os) $sSinkingapoirtt)
wherein RL is h ogen atomor nethyl group, R2 is a nonoval ent

hydr ocar bdwh gﬂbéyma@mgsllnk@ges &xr doadigadreackonsbeiweskshom ghruighavi ng
l1to6 carbon atonB ajis 0, 1or 2, and 15 a_silane compound of the
formul a (2pdiqal prbaTErieetion QLIS x( 3ven I the GAse éhatF@rosxhr@slagopSp are
as defined ab ve a silane conpound of the fornula (3); r2

CH2=CH- Si YqoR %QYelrﬁdu@a XeaRHOR, o7 ePAEt @t tlh%duaﬁavérateé Hongfe or

conpoupd of the fornmula (4 2a
P g mercapto groups(re)malrn as a grafting point and, therefore, grafting is

possible.
Examples of the reactive silane compound having a
polymerizable unsaturated bond in its molecule are, for instance, a
silane comound of the formula (1):
10 R! R?,
CH2=(|1-COO—(CH2)pSiX(3_a) (1)
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
having 1 to 6 carbon atoms, a is 0, 1 or 2, and p is an integer of 1 to 6,
15 a silane compound of the formula (2):
R?,
CH,=CH-CgH4-(CH,),SiX 5. (2)
wherein R?, X, a and p are as defined above,
a silane compound of the formula (3):
20 R?,
CH,=CH-SiX(3_4) (3)
wherein R?, X and a are as defined above,
a silane compound of the formula (4):
R?,
25 CH,=CH-R%-SiX4 4 (4)
wherein R?, X and a are as defined above, and R® is a bivalent

hydrocarbon group having 1 to 6 carbon atoms,



pis an integer'of 1 to 6, (2) (3) CH2=CH R3-Si X(3_a) (4) wherein R2, X
and a are as defined above, and R3 is a bival ent hydrocarbon group having 1
1o 6 carbon atons, - 1 0 and the |ike. Exanples of the group R2 in the
formulas (1) to (4) are, for instance, la® al kyl group such as nethyl
group, ethyl group or propyl group, phenyl group, and the |ike. Exanples
of the group X are, for 5 instance, an al koxyl group having 1 to 6 carbon
atons such as met hoxy group, ethoxy group, propoxy group or butoxy group,
and the |iR&ad thsdilkd. es of the group R3 in the fornula (4) are, for

I nstance, methylene__grou et hyl ene group, trlnethylene(grou

t et r anet hyI ene gr oufXamples 18 4 G&STOQE anpthss formulies (dhdei (A axa, s
conmpound (1) are, for instance,
( 3- met hacr JRS{ARSEs e PyA LaViesnoRlny) seichy psi mesbyl graup; ietby) 185pLex pr propyl
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silane cor‘r%oxuanlgpi 23 of the gfr(()){,lp Re 1nr1?1e formula (4) are, for instance, methylene
group, ethylene group, trimethylene group, tetramethylene group, and
the like.
10 Examples of the reactive silane compound (1) are, for instance,
B-methacryloyloxyethyldimethoxymethylsilane, y-methacryloyloxy-
. propyldimethoxymethylsilane, y-methacryloyloxypropyltrimethoxysilane,
y-methacryloyloxypropyldimethylmethoxysilane, y-methacryloyloxy-
propyltriethoxysilane, y-methacryloyloxypropyldiethoxymethylsilane, y-
15 methacryloyloxypropyltripropoxysilane, y-methacryloyloxypropyl-
dipropoxymethylsilane, y-acryloyloxypropyldimethoxymethylsilane y-
acryloyloxypropyltrimethoxysilane, and the like. Examples of the
reactive silane compound (2) are, for instance, p-
vinylphenyldimethoxymethylsilane, p-vinylphenyltrimethoxysilane, p-
20 vinylphenyltriethoxysilane, p-vinylphenyldiethoxymethylsilane, and the
llike. Examples of the reactive silane compound (3) are, for instance,
vinylmethyldimethoxysilane, vinylmethyldiethoxysilane, vinyltri-
methoxysilane, vinyltriethoxysilane, and the like. Examples of the
reactive silane compound (4) are, for instance,
25 allylmethyldimethoxysilane, allylmethyldiethoxysilane, allyltrimethoxy-
silane, allyltriethoxysilane, and the like. Of these, silane compounds of

the formulas (1) and (3) are preferably used from the viewpoints of



vi nyl phenyl di met hoxynet hyl si | ane, p-vinyl phenyl tri net hoxysilane, p 20

vi nyl phenyl tri et hoxysi |l ane, p-vinyl phenyl di et hoxynet hyl sil ane, and the
llike. Exanples of the reactive silane compound (3) are, for instance,
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met hoxysi | ane, vinyltriethoxysilane, and the |Iike. Exanples of the
reactive silane conpound (4) are, for instance, 25

al I yl met hyl di met hoxysi | ane, . al | yl met hyl di et hoxysi | ane, allyltrinmethoxy-
silane, al9CPMOMEAYKYEACHWEY. and the |ike. O these, silane conpounds of
the formulas (1) and (3) are preferagl used fromgthe viewpoints of - 11
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and R4 is a bivalent organic gsoup such as an al kyl ene group having 1 to 18
carbon atons. Exanples of th? al kyl ene group are, for instance, nethylene

group, . ethyl ene group, i hyl ene group, tetramethyle group and the
i ke. %xarrpl es of the ré’%tﬁ@l i3-@ane conpound (5) are, RS) i nst ance,

rercapt Ryl BB Uosusl Lane, e et pBcony dLIPKSO SN 2, Shl i ond
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agent (c) ﬁ)?ér\ﬁ%lcteg éf‘”‘?ﬁét aﬁ<ny1ene group are, for instance, methylene group,
ethylene group, trimethylene group, tetramethylene group and the like.

10 Examples of the reactive silane compound (5) are, for instance,
mercaptopropyltrimethoxysilane, mercaptopropyldimethoxymethyl-
silane, and the like.

Reactive silane compounds of trialkoxysilane type serve both
as a graftlinking agent and as a crosslinking agent.

15 The organosilanes (d) other than the above-mentioned
crosslinking agent (b) and graftlinking agent (c) serve to impart an
affinity with an acrylic rubber to the obtained silicone rubbers. They
include, for instance, organosilane compounds having a structural unit
of the formula (6):

20 R®

-éi-O— (6)

RE
wherein R® and R°® are a monovalent hydrocarbon group having 1 to 10
carbon atoms, e.g., methyl group, ethyl group, propyl group or phenyl

25 group, and R® and R® may be the same or different unless they are
simultaneously methyl group. Examples of the organosilane having the

structural unit (6) are, for instance, methylbutyldimethoxysilane,



affinity with ah acrylic rubber to the obtained silicone rubbers. They

I ncl ude, for instance, organosilane conpounds having a structural unit of
the formula (6) : 20 R5 -Si-O (6) R6 wherein R5 and R6 are a nonoval ent
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of the organosil oxane Qgﬁ Is from59.9 to 99.9 % by weight, especially 70
to 99 % by REEYRPSURE \Bloportion of the crosslinking agent (b) is fromoO

to 40 % by weight, especially 0.5 tqQ 20 % by wei ght, the propgortion of the
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100 % by Weh%] t )silic;%hr?e C{‘SB%UI‘-%}I%nggecr(])tmponent, it is preferable that the
10 proportion of the organosiloxane (a) is from 59.9 to 99.9 % by weight,
especially 70 to 99 % by weight, the proportion of the crosslinking agent
(b) is from O to 40 % by weight, especially 0.5 to 20 % by weight, the
proportion of the graftlinking agent (c) is from O to 40 % by weight,
especially 0.5 to 20 % by weight, and the proportion of the other
15 organosilane (d) is from O to 40 % by weight, especially O to 29 % by
weight (the total of (a) to (d) is 100 % by weight). The crosslinking agent
and the graftlinking agent are optional components, but it is preferable
that the amounts of the crosslinking agent and the graftlinking agent are
not simultaneously 0 % by weight and either of them is used in an
20 amount of at least 0.1 % by weight. If the proportion of the
organosiloxane is too small, the product lacks properties as a rubber, so
the impact resistance-imparting effect is decreased. If the proportion of
organosiloxane is too large, the amounts of the crosslinking agent,
graftlinking agent and other organosilane become to small, so the effects
25 produced by the use thereof tend to be exhibit with difficulty. Also, if

the proportion of the crosslinking agent or graftlinking agent is too small,

the impact resistance-imparting effect is small, and if the proportion is



‘and the graftlihking agent are optional conponents, but it is preferable
that the anmounts of the crosslinking agent and the graftlinking agent are
hot sinmultaneously 0 % by weight and either of themis used in an 20 anount
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the organosiloxane and optionally the crosslinking agent and the
graftlinking agent and further optionally the other organosilane is
emulsified and dispersed into water by mechanical shearing in the
presence of an emulsifier and is polymerized under acidic condition. In
15 case of preparing modified silicone rubbers, the silicone rubber-forming
component is used in combination with a vinyl monomer component.
In case that emulsified droplets having a size of not less than several
micrometers have been formed by mechanical shearing, it is possible to
control the average particle size of the silicone rubber particles obtained
20 after the polymerization within the range of 20 to 400 nm depending on
the amount of an emulsifier used. It is also possible to obtain the
particles whose variation coefficient (100 x standard deviation/average
particle size) (%) in the particle size distribution thereof is not more than
70 %.
25 Also, when it is desired to prepare a silicone rubber having an

average particle size of not more than 100 nm and a narrow particle size

distribution, it is preferable to carry out the polymerization in



1n case that emilsified droplets having a size of not |ess than several

m cronmeters have been fornmed by mechanical shearing, it is possible to
control the average particle size of the silicone rubber particles obtained
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particle size distribution to not more than 60 %. More preferable is a
multistage polymerization method wherein a vinyl (co)polymer prepared
by homo- or copolymerizing a vinyl monomer, e.g., a vinyl monomer as
used in the graft polymerization mentioned after (such as styrene, butyl
15 acrylate or methyl acrylate) in a usual emulsion polymerization manner
is used as seeds instead of the silicone rubber seeds in the above
multisatge polymerization, and a multistage polymerization is carried
out in the same manner as above. According to such a method, it is
possible to control the average particle size of the obtained silicone
20 rubber (modified silicone rubber) within the range of 10 to 100 nm and
the variation coefficient in the particle size distribution to not more than
50 % depending on the amount of an emulsifier used.
The emulsion droplets of not less than several micrometers
can be prepared by using a high speed agitating machine such as a
25 homogenizer.
In these methods are used emulsifiers which do not lose an

ability as emulsifier even under an acidic condition. Examples of such
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10 polymerization is adequate.

The polymerization temperature to form the silicone rubber is
preferably from 60 to 120°C, more preferably from 70 to 100°C, since the
rate of polymerization is adequate.

The silicone rubber latex is obtained in such a manner, but

15 under an acidic condition the Si-O-Si bonds which constitute the
backbone of silicone rubber are in an equilibrium state between
severance and formation, and this equilibrium varies depending on the
temperature. Accordingly, for the purpose of stabilization of silicone
rubber chains, it is preferable to neutralize the latex by addition of an

20 aqueous solution of an alkali such as sodium hydroxide, potassium
hydroxide or sodium carbonate. 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

25 high molecular weight or a high degree of crosslinking, it is preferable
that after conducting the polymerization for the production of silicone

rubbers at a temperature of 60°C or higher, the reaction mixture is



severance and formation, and this equilibriumvaries depending on the
tenperature. Accordingly, for the purpose of stabilization of silicone
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and the like.
The acrylic rubber latex (B) usually has a solid concentration
of 10 to 50 % by weight (measured after drying at 120°C for 1 hour).
Acrylic rubber latex (B) having a solid concentration of 20 to 40 % by
15 weight is preferred from the viewpoint of easiness in controlling the
particle size by the particle size enhancement operation mentioned after.
From the viewpoint of easiness in particle size enhancement
by coagglomeration operation mentioned after, it is preferable that the
rubber particles included in the acrylic rubber latex (B) have an average
20 particle size of 10 to 200 nm, especially 20 to 150 nm.
From the viewpoint of exhibiting impact strength, it is
preferable that the content of solvent-insoluble ’matter in the rubber
particles of the acrylic rubber latex (B) (gel content: weight fraction of a
toluene-insoluble matter measured by immersing a sample in toluene at
25 room temperature for 24 hours and centrifuging at 12,000 rpm for 1
hour) is not less than 70 % by weight, especially not less than 80 % by

weight. The maximum gel fraction is 100 % by weight.



‘From t he vi ewpol nt of easiness in particle size enhancenent by

coaggl onerati on operation nentioned after, it is preferable that the
rubber particles included in the acrylic rubber latex (B) have an average
20 particle size of 10 to 200 nm especilafly 20 to 150 nm Fromthe

vi ewpoi nt of exhibiting inpact strength, it is preferable that the content
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rubber, - but yl acryl ate-styrene co ymer r er,..and, the like. The
acrylic rut%:éﬂygateh% rsgeug%%olgm%rﬁgqeﬁ, é’&‘rﬁf Egﬁrrékffhefri@f ?‘C”I‘ﬁéc tTeYReTS
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copol yner s M8Y ¢ Use 85%@ d“ﬂﬂﬁ%mﬁt&tﬁﬁoﬁhe {QSff:erTrheCaEP MET &Sber
| at ex can be optai ned b olymerizing a 10 nononer . m xture of an alk
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pol ymeri za i ecul e, other copol ynerizable

nonomner s a%lc?%toipz %%E;a%% %Pﬁgglg]?aélé%ﬁ%éﬁe’bqo a radical polynerization
convent fonal  enul si AP SepHEF I bR Toisth 6AR P 0 BESRANRT dlsfheriringue as
descripgd 10, ABEPRRRTEY of 0% gﬁ%ﬁ‘_(?r}éthjjé%lzﬁgte monomer, a polyfunctional
monomer containing at least two polymerizable unsaturated bonds in its
molecule, other copolymerizable monomers and the like in the presence
of a radical polymerization initiator and optionally a chain transfer agent
according to a conventional emulsion polymerization method, for
15 example, by methods as described in JP-A-50-88169 and JP-A-61-
141746.

The alkyl (meth)acrylate monomer is a component which
constitutes the main backbone of the acrylic rubber. Examples thereof
are, for instance, an alkyl acrylate having a C, to C,, alkyl group such as

20 methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate or 2-
ethylhexyl acrylate, an alkyl methacrylate having a C, to C,, alkyl group
such as 2-ethylhexyl methacrylate or lauryl methacrylate, and the like.
These may be used alone or in admixture thereof. Of these, a monomer
mixture containing 40 to 100 % by weight, especially 60 to 100 % by

25 weight, of butyl acrylate is preferred from the viewpoints of low glass
transition temperature of the obtained polymers and economy, in which

the residual comonomer is for instance methyl acrylate, ethyl acrylate,



The al kyl (nethjacrylate nonomer is a component which constitutes the main
backbone of the acrylic rubber. Exanples thereof are, for instance, an

al kyl acrylate having a C, to Cl12 al kyl group such as 20 nethyl acryl ate,
ethyl acrylate, propyl acrylate, butyl- atByl-ate or 2- ethyl hexyl acrylate,
an al kyl methacrylate having a C4 to Cl12 al kyl group such as 2-ethyl hexyl
nmet hacryl ate or lauryl nethacrylate, and the |like. These may be used al one
or in adm xture thereof. O these, a nononmer mxture containing 40 to 100
% by wei ght2-edbpHeeailigcrgtateoon ooe diksy 25 wei ght, of butyl acrylate is
preferred fromthe viewpoints of low glass transition tenperature of the
obt ai ned pol yners anbhecdr@iyfunctionsl cimoneanek sic@idpiniagonskerlepst f gwo

i nstance nethyl acrylate, ethyl acrylate, - 1 8  2-ethyl hexyl acrylate or
the like. TRRIYFRzable nasaturaieshbonesniniits meelsculedsia camnpopetatsesabl e
unsaturated bgnds in its nolecule is a conponen% used_ for introducing a
crossl i nkedo§tipgradigingya oressinkedstrusbare gatheaaylicrubbey Ragtiglasdsy k
structure, thereby exhibiting a rubber elasticity, and for E
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cyanur at e, RPYQVAfIRE P§’o€9‘aﬁﬁrséﬁee,f°rag¥'§/ HGE O é[é‘fllﬁ menomerpyneRtignecopiter.
di mret hacryl ate, divinyl benzene, other_ known allyl, 10_di (neth)acryl ate and
i vi nyl corbuRmRIes 4@ the maletuntiose! nEPTIRIMELs @f€al Hife LT A
thereof. O _these, allyl thacrylate, .triallyl cyanurate, triall
| socy anur atehBiiate alF RIS eRRR Ot el abaally Sreotvaniag AL ishasiraceor
crosslinkin eﬁficiencr nd g%aftin? eﬂ?ici ngy. The other c ok¥nerhf?ble
mononer | may W IGREEISRET | Jinethacrare, ity MR RIPELL R PR AV,
refractiwve Lndex. of the obtajned acrylic rupbers.or t afflnity wt
Sl conl R s Ee angt, 8TGo9 T gambpynd?, ada the fike® s niay be
used alone or in admixture thereof. Of these, allyl methacrylate, triallyl
cyanurate, trially isocyanurate and diallyl phthalatae are preferred from
the viewpoints of crosslinking efficiency and grafting efficiency.
The other copolymerizable monomer may be optionally used’
15 for the purpose of adjusting the refractive index of the obtained acrylic
rubbers or the affinity with silicone rubbers. Examples thereof are, for
instance, methacrylic acid, a methacrylic ester monomer such as methyl
methacrylate, ethyl methacrylate, glycidyl methacrylate, hydroxyethyl
methacrylate or benzyl methacrylate, an aromatic vinyl monomer such
20 as styrene or a-methylstyrene, a vinyl cyanide monomer such as
acrylonitrile or methacrylonitrile, a silicon-containing vinyl monomer
such as y-methacryloyloxypropyldimethoxymethylsilane, Y-
methacryloyloxypropyltrimethoxysilane or trimethylvinylsilane, and the
like. These may be used alone or in admixture thereof.
25 Preferable proportions of the monomers used in the

production of acrylic rubber latex are from 66.5 to 99.9 % by weight,

especially 85 to 99.9 % by weight, of the alkyl (meth)acrylate monomer,
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net hacryl ate, ethyl nethacrylate, glycidyl nethacrylate, hydroxyethyl

met hacryl ate or benzyl nmethacrylate, an aromatic vinyl nonomer such 20 as
styrene or a-nethylstyrene, a vinyl cyadiYe-nononer such as acrylonitrile
or nethacrylonitrile, a silicon-containing vinyl nononer such as

y- met-hacryl oyl oxypr opyl di net hoxynet hyl si | ane, y-
nethacrylogloxyprogyltrinethqx silane or trimethylvinylsilane, and the
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polyfunctional monomer is too small, the crosslinking density is low, so
the impact resistance-imparting effect tends to be lowered, and if the
proportion is too large, the crosslinking density becomes too high, so the
impact resistance—bimparting effect also tends to be lowered. The other
15 copolymerizable monomer is a component used for adjusting the
refractive index or the impact resistance and, when it is desired to obtain
the effects to be produced by the use thereof, the amount thereof is
preferably not less than 0.1 % by weight.
As the radical polymerization initiator used in the emulsion
20 polymerization for the preparation of the acrylic rubber latex and the
chain transfer agent optionally used therein, those used in usual radical
polymerization can be used without particular restriction.
Examples of the radical polymerization initiator are an
organic peroxide such as cumene hydroperoxide, tert-butyl
25 hydroperoxide, benzoyl peroxide, tert-butylperoxy isopropylcarbonate,

di-tert-butyl peroxide, tert-butylperoxy laurate, lauroyl peroxide,

succinic acid peroxide, cyclohexanone peroxide or acetylacetone



‘the effects ' to be produced by the use thereof, the anmpunt thereof is
preferably not less than 0.1 % by weight. As the radical polynerization

initiator

used in the emulsion 20 polynerization for the preparation of

the acrylic rubber latex and the chairn2®ansfer agent optionally used

t her ei n,

are an

those used in usual radical polynerization can be used w thout
parti cul ar
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25

sulfate/sodium formaldehyde sulfoxylate/ethylenediamineacetate. The
use of a reducing agent is particularly preferable, since the
polymerization temperature can be lowered.

The radical polymerization initiator is used usually in an
amount of 0.005 to 10 parts by weight, preferably 0.01 to 5 parts by
weight, more preferably 0.02 to 2 parts by weight, per 100 parts by
weight of a monomer mixture used. If the amount of the initiator is too
small, the rate of polymerization is low, so the production efficiency
tends to be lowered, and if the amount is too large, the molecular weight
of the obtained polymers is lowered, so the impact resistance tends to be
lowered.

Examples of the chain transfer agent are, for instance, t-
dodecylmercaptan, n-octylmercaptane, n-tetradecylmercaptan, n-
hexylmercaptan and the like.

The chain transfer agent is an optional component. From
the viewpoint of exhibiting the impact resistance-imparting effect, it is
preferable that the amount thereof is from 0.001 to 5 parts by weight per

100 parts by weight of the monomer mixture.



small, the rate of polynerization is low, so the production efficiency
tends to be lowered, and if the anmpbunt is too |arge, the nol ecul ar wei ght
of the obtained polyners is | owered, so the inpact resistance tends to be
20 | owered. Exanples of the chain transfer agent are, for instance, t-
dodecyl mer capt an, n-octyl nercaptane, n-tetradecyl nmercaptan, n-
hexyl nercaptan and the |ike. The chain transfer agent is an optional
conponent. From 25 the viewpoint of exhibiting the inpact
resi stance-i nparti n§xemplas, of thesempdsifierapsed tinaermHsigmaly merigasion i s
fromO. 001 to 5 parts by weight per 100 parts by weight of the nononer
m xture. - fgr the pragpcsornpl ageykenrudibers arngs aesides girglssfieombiehi oati on
for the production of acrylic rubbers _are, besides enulsifiers which can
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than 510() % %¥) % by weight, more especially from 1 to 20 % by weight, based on the
whole rubber component (silicone rubber plus acrylic rubber). An effect
of imparting a high impact resistance to thermoplastic resins is obtained
within this range. If the amount of the silicone included in the whole
rubber component is too small or too large, improvement in impact
15 resistance of thermoplastic resins tends to become insufficient.

In case that the amount of silicone is more than 50 % by
weight, it is preferable from the viewpoint of exhibiting impact resistance
that the active sites for grafting are present in the silicone rubber, in
other words, graft copolymers are produced by polymerization of vinyl

20 monomers mentioned after. It is also preferable from the viewpoint of
impact resistance that the acrylic rubber has active sites for grafting
regardless of the amount of silicone.

From the viewpoint of easiness in particle size enhancement
by coagglomeration, it is preferable that the solid concentration of the

25 whole rubber latex (mixture of silicone rubber latex and acrylic rubber
latex) is from 10 to 50 % by weight, especially from 20 to 40 % by weight.

The rubber-modified resin of the present invention is



weight, it is preferable fromthe viewpoint of exhibiting inpact resistance
that the active sites for grafting are present in the silicone rubber, in
other words, graft copolynmers are produced by pol ynerization of vinyl 20
nmononmers nentioned after. It is also prei@rable fromthe vi ewpoi nt of

| mpact resistance that the acrylic rubber has active sites for grafting
regardl ess of the anmobunt of silicone. Fromthe vi ewpoint of easiness in
particle size enhancenent by coagglonmeration, it is preferable that the
sol i d concedlteanedrbypolymer@ngtorvinylumsionorer éx the Rregemasf osthe coired
rubber latex and acrylic rubber latex) is from10 to 50 % by wei ght,

especi al | y Filbgnoatex 1eng, b@dumnghthe pedymesizatiomdidaagglomsiration tthe
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polymerized onto acrylic rubber particles (or particles wherein the
acrylic rubber and the vinyl polymer are physically coexist if the acrylic
rubber particles have no grafting site). It is preferable that the average
particle size of thé resin particles is not less than 100 nm, especially not
15 less than 120 nm, and is not more than 1,000 nm, especially not more
than 800 nm. If the average particle size is less than 100 nm or more
than 1,000 nm, the impact resistance tends to lower. It is preferable
that the content of a solvent-insoluble matter in the rubber-modified
resin is not less than 40 % by weight, especially not less than 70 % by
20 weight, more especially not less than 80 % by weight.

The “coagglomeration to enhance particle size” or “particle
size enhancement by coagglomeration” denotes simultaneously
agglomerating at least two kinds of polymer particles having different
chemical compositions in the same system to enhance the particle size.

25 The particle size-enhancing coagglomeration can be carried
out by a conventional method using an electrolyte, for example, by

adding, prior to the step of polymerizing a vinyl monomer or during this



than 1,000 hm the inpact resistance tends to lower. It is preferable that
the content of a solvent-insoluble matter in the rubber-nodified resinis
.not less than 40 % by wei ght, especially not Iess than 70 % by 20 weight,
nmore especially not less than 80 % by-wei3ht. The "coaggl omeration to
enhance particle size" or "particle size enhancenent by coaggl oneration”
denot es sinultaneously agglonerating at |east two kinds of polyner
particles having different chem cal conpositjons in the same systemto
enhance t h&8t§RrdR énerganic salt sueh aasefinm sulfate Mnirerganieasid evntaason
can be carried out by a _conventional pethod using an electrolyte, for
exanpl e, bRydzaahkpric @qidy anp ofgania agidsusdl Bserretin@eidyiaryn’ lasesmiraor
during this - 23 tep, .an inorganic salt such as sodiumsulfate, an
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coagglomeration is omitted. When it is desired to obtain a rubber-
modified resin having an average particle size of 300 to 1,000 nm, it is
preferable to use the acid group-containing copolymer latex.
An example of the acid group-containing copolymer is, for
15 instance, copolymers of 5 to 25 % by weight, especially 5 to 15 % by
weight, of at least one unsaturated acid such as acrylic acid, methacrylic
acid, itaconic acid or crotonic acid, 45 to 95 % by weight, especially 65 to
95 % by weight, of at least one alkyl (meth)acrylate having a C, to C,
alkyl group (preferably a mixture of 10 to 80 % by weight of an alkyl
20 acrylate having a C, to C,, alkyl group and 20 to 90 % by weight of an
alkyl methacrylate having a C, to C,, alkyl group), and O to 30 % by
weight, especially O to 20 % by weight, of at least one other vinyl
monomer copolymerizable therewith.
In case of using an inorganic salt, an inorganic acid or an
25 organic acid as an electrolyte, preferably the amount thereof is from 0.1
to 5 parts by weight, especially 0.2 to 4 parts by weight, more especially

0.3 to 3 parts by weight, per 100 parts by weight (solid basis) of the



‘acid, itaconic acid or crotonic acid, 45 to 95 % by wei ght, especially 65
to 95 % by weight, of at |east one alkyl (nmeth)acrylate having a C, to Cl2
al kyl group (preferably a m xture of 10 to 80 % by wei ght of an al kyl 20
acrylate having a Cl to Cl12 al kyl group2hd-20 to 90 % by wei ght of an

al kyl nmethacrylate having a Cl to Cl12 al kyl group), and 0 to 30 % by

wei ght, especially 0 to 20 % by weight, of at |east one other vinyl

nmononer copol ynmerizable therewith. In case of using an inorganic salt, an
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The time of adding an electrolyte such as inorganic salt,
inorganic acid, organic acid or acid group-containing copolymer latex to
the polymerization system to enhance the particle size is not particularly

15 limited so long as the coagglomeration takes place during the step of
polymerizing a vinyl monomer in the presence of rubber particles. From
the viewpoint of impact resistance, it is preferable to add the electrolyte
to the polymerization system prior to starting the polymerization or until
90 % by weight of a vinyl monomer used for the polymerization is

20 polymerized (polymerization conversion O to 90 % by weight), especially
during the period after not less than 10 % by weight of the vinyl
monomer used for the polymerization is polymerized and until 70 % by
weight of the vinyl monomer used for the polymerization is polymerized
(polymerization conversion 10 to 70 % by weight), more especially during

25 the period after not less than 10 % by weight of the vinyl monomer used

for the polymerization is polymerized and until 50 % by weight of the

vinyl monomer used for the polymerization is polymerized



‘the viewpoi nt of inpact resistance, it is preferable to add the electrolyte

to the polymerization systemprior to starting the polynerization or until

90 % by weight of a vinyl nononer used for the polynerization is 20

pol ymeri zed (pol ymerization conversion @ 20-90 % by weight), especially
during the period after not |less than 10 % by wei ght of the vinyl nononer
used for the polymerization is polynerized and until 70 %by weight of the
vi nyl nononer. used fqr the polynerization is polynerjzed poI ynerization
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conver si on_of. flPe vi nyl nononer reaches at least 95 % by 5 weight. The
polymar'zatldﬂ errperature is from30 to 90C, preferably from40 to 80C
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rmnomaerSu‘fﬂeﬁ%oﬂlggdlc%ls%'t%ethereby uniformly disperse the rubber-modified
resin into the thermoplastic resin in the case that the thermoplastic
resin is incorporated with the rubber-modified resin and molded.
Examples of the vinyl monomer are, for instance, an aromatic
vinyl monomer such as styrene, a-methylstyrene, p-methylstyrene or
15 divinyl benzene, a vinyl cyanide monomer such as acrylonitrile or
methacrylonitrile, a halogenated vinyl monomer such as vinyl chloride,
vinylidene chloride or vinylidene fluoride, methacrylic acid, a
methacrylic ester monomer such as methyl methacrylate, ethyl
methacrylate, butyl methacrylate, glycidyl methacrylate, hydroxyethyl
20 methacrylate, ethylene glycol dimethacrylate or 1,3-butylene glycol
dimethacrylate, acrylic acid, an acrylic ester monomer such as methyl
acrylate, butyl acrylate, glycidyl acrylate or hydroxybutyl acrylate, and
the like. The vinyl monomers may be used alone or in admixture
thereof. Also, one or at least two vinyl monomers may be added and
25 polymerized in multistages. Of these, from the viewpoints of easiness in
particle size enhancement by coagglomeration and impact resistance is

preferred a monomer mixture containing 50 to 100 % by weight,



‘vinylidene chlotide or vinylidene fluoride, methacrylic acid, a

nmet hacrylic ester nononmer such as nethyl nethacrylate, ethyl nethacrylate,
butyl nethacryl ate, glycidyl methacrylate, hydroxyethyl 20 nethacryl ate,

et hyl ene gl ycol dinethacrylate or 1, 3-but ¢l ene glycol dinethacrylate,
acrylic acid, an acrylic ester nmononer such as nethyl acrylate, butyl
acrylate, glycidyl acrylate or hydroxybutyl acrylate, and the |ike. The
vinyl nononers may be used alone or in adm xture thereof. Also, one or at
| east two \AsPEcialindReios1ARyorw wedglt,afd agtbecyyie ester monamer enaber. O
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nmononer , th@Q@H%Féﬂn rriﬁnnorrer and the like. 5 Preferably t he vinyl
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too large, there is a tendency that impact resistance is not sufficiently

exhibited, since the content of rubber component becomes too small. If

the amount of the vinyl monomer is too small, the handling tends to

become difficult since the powdery state of the rubber-modified resin is
15 deteriorated.

The polymerization of the vinyl monomer can be carried out
by a conventional emulsion polymerization. As a radical polymerization
initiator used therein and a chain transfer agent and an emulsifier which
are optionally used therein, there may be used those usable in the

20 production of the acrylic rubber latex. The limitations concerning the
amounts of them in the production of the acrylic rubber latex are also
applicable to this case.

The rubber-modified resin obtained by the polymerization of
the vinyl monomer may be isolated as a powder from the obtained latex

25 or may be used in the form of the latex. The isolation of the polymer
may be carried out in a usual manner, for example, by adding a metal

salt such as calcium chloride, magnesium chloride or magnesium



‘by a conventional enul sion polynerization. As a radical polynerization
initiator used therein and a chain transfer agent and an enul sifier which
.are optionally used therein, there nay be used those usable in the 20
production of the acrylic rubber |atex. 2The-linitations concerning the
anounts of themin the production of the acrylic rubber |atex are al so
applicable to this case. The rubber-nodified resin obtained by the

pol ymeri zation of the vinyl npnoner may be isolated as a powder fromthe
obt ai ned | BHRtE2DT0ANTAROTRARIS QT ATEHRIC GOA! oﬁutﬁheaSabérszlroqihb)rncsqub on
of the polyner may be carried out .in a usuyal nner, for exanple, by addin
a metal s&nrifugiggcid, &h@%plémmaemd&rwtlmaﬁmecmtsxlte@oagu%a% ¢um9
27 5 sulf§1e or _an inorganic or organic acid sucg as hydrocdlorlc cid,
sul furic atH@X. phRRPIASING rRehisle BN valerd, debydrting: end srydagulhe e

the | atex, arat| n washi ng with tfer, deh ng and drying the
pol yner. Apgfif Erdr ¥ %@r sARBHS @%ﬂhé)%hi)ﬁ ﬁ%éﬁgg sPhﬁe thus obt ai ned
rubber-nodi fied resj ﬂg( t he state, of ovvder & |ate i cor orat d

into valious therm) thus, ahtaingd, rg}11 ‘tnﬁ%ﬁi FE54 Esi €cd i ons
havi ng an i act resistance es of the thernD | astic r.esin
hoeing AN RS laIRR HWOTWFGF?‘&H“%H prﬁamnmw. wyupeseﬂﬁ&P.%}ge

E?L ?/Z';] gr 22?@? ?’P netéclgE %‘%’re %%Sr Jflﬂflag“{)vc‘%}é Ay h‘E‘rproved impact resistance.

ﬁé?ﬁéﬂ?'yftatyéeé‘?y?éﬁﬁ’%%t ISstreet Bt Y ERcumRRIARTE Nesiam et 4oborSRee such
22 polvet g ang P SinLi g, gl B e SRR PRSP oy, o
rubberlﬁ t y[at%py onlgrdey rrerc pogr%qéle,s' n)Styrene—acrylon1tr11e—N-phenylmaleimide
copolymer, a-methylstyrene-acrylonitrile copolymer, polymethyl
methacrylate, methyl methacrylate-styrene copolymer, polycarbonate,
polyamide, a polyester such as polyethylene terephthalate, polybutylene
terephthalate or» 1,4-cyclohexanedimethanol-modified polyethylene
15 terephthalate, bbutadiene rubber-styrene copolymer (HIPS resin),
acrylonitrile-butadiene  rubber-styrene copolymer (ABS resin),
acrylonitrile-acrylic rubber-styrene copolymer (AAS resin), acrylonitrile-
ethylenepropylene rubber-styrene copolymer (AES resin), polyphenylene
ether, and the like. These may be used alone or in admixture thereof.
20 Examples of a combination of at least two resins are a mixed resin of 5 to
95 % by weight of polycarbonate and 5 to 95 % by weight of HIPS resin,
ABS resin, AAS resin or AES resin (total thereof 100 % by weight), and a
mixed resin of 5 to 95 % by weight of polycarbonate and 5 to 95 % by
weight of polyethylene terephthalate or polybutylene terephthalate (total
25 thereof 100 % by weight).
It is preferable, from the viewpoint of a balance of physical

properties, that the amount of the rubber-modified resin is from 0.1 to



‘acrylonitrile-butadi ene rubber-styrene copol ymer (ABS resin),
acrylonitrile-acrylic rubber-styrene copolyner (AAS resin), acrylonitrile-
et hyl enepropyl ene rubber-styrene copol ynmer (AES resin), polyphenylene
ether, and the like. These nmay be used @ %ne or in adni xture thereof. 20
Exanpl es of a conbination of at |least two resins are a mxed resin of 5 to
95 % by wei ght of polycarbonate and 5 to 95 % by weight of H PS resin, ABS
resin, AAS resin or AES resin (total thereof 100 % by weight), and a m xed
resin of 5106 Darts by weighht cepepiallycapboRad doakR0 parss &y weight, weirgh?O of
pol yet hyl ene terephthal ate or pol ybutyl ene terephthalate (total 25 thereof
100 % by weRgks Py weighd ofiatherppplastioresine I shgamoust ig tpaismal, she
physi cal properties, thatﬁzhe anount of the rubber-nodified resin is from
0.1 to - 28MPASH ISsistanse itaﬁfr,n%rslﬁéeparrqsynﬁrlénnet sulfciegly 4mprayed,
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may contain usual additives, e.g., plasticizer, stabilizer, lubricant,
ultraviolet absorber, antioxidant, flame retardant, pigment, glass fiber,
filler, polymer processing aid, polymer lubricant and antidropping agent.
For example, preferable examples of the flame retardant are a

15 phosphorus compound such as triphenyl phosphate, condensed
phosphate or stabilized red phosphorus, a silicone compound such as
phenyl group-containing polyorganosiloxane copolymer, and the like.
Preferable examples of the polymer processing aid are methacrylate
(co)polymers such as methyl methacrylate-butyl acrylate copolymer.

20 Preferable examples of the antidropping agent are fluorocarbon resins
such as polytetrafluoroethylene. Preferable amounts of these additives
are, from the viewpoint of effect-cost balance, 0.1 to 30 parts by weight,
especially 0.2 to 20 parts by weight, more especially 0.5 to 10 parts by
weight, per 100 parts by weight of a thermoplastic resin.

25 The thermoplastic resin composition can also be obtained by
mixing a latex of a thermoplastic resin with a latex of the rubber-

modified resin and subjecting the mixed latex to coprecipitation of



‘phosphate or stabilized red phosphorus, a silicone conpound such as phenyl
group-cont ai ni ng pol yorganosi | oxane copol yner, and the |like. Preferable
.exanpl es of the polyner processing aid are nethacrylate (co)polynmers such
as net hyl nethacryl ate-butyl acrylate- c8@olyner. 20 Preferabl e exanpl es of
t he antidropping agent are fluorocarbon resins such as

pol ytetrafl uoroet hyl ene. Preferable anounts of these additives are, from
t he viewpoint of effect-cost balance, 0.1 to 30 parts by weight,

especi al | ypolymen pagtisles.s by wei ght, nore especially 0.5 to 10 parts by
wei ght, per 100 parts by weight of a thernoplastic resin. 25 The )

t her mopl asti ¢ resi nMsddpag nedrodmponventipaallyt aseddonyhermeplastic rasx of
a thernoplastic resin with a |latex of the rubber- nodified resin and

subj ect i ngCQmPOsitieas! £-8 tiviediprcMnldingorexdrusiory blewy mplding: iands.
Mol di ng met hods, conventional |y used for thernoplastic resin conpositiogns,
e.g., injecdicadesing age applicablsnto shewhasmapplgsiicy resin samq%@p% ef
applicable to the thernoplastic resin conpositions of 5 the present

i nvent ifon. thepresent HateHdPAed articl es have excel I ent inpact resistance

as conpared with those using conventjonal_ inpact nodifiers. The present
i nvention is nore ngéith?@élPF r%Sleeéi ﬁ%td‘:]l??r{g%‘éﬁh‘%xc ?e%&’éﬂﬁﬁﬁg}‘egﬁfa’il?ei s
t o be under st ood tha(i‘| t,hlg resent, invention is pot 10 limted to only
these exanPP&OMPared,with thoredssingconvenipnal JRpAchmogistspl es, al |

parts and % excepti variatiqn coefficient are |, I ght .unl.ess ot herw se
noted. In the foll oﬁ;ﬁﬁ@@?&ﬁ’ﬁI‘@ge’éﬁl&nd@rﬁé’ﬁétsip&%l%&égiamé YRTYNS was

rade in. thee Lol owing, manner 5, 5 L SPIRSIHAZ LR 1hBL RS not
10 limited to only these examples. In the following examples and
comparative examples, all parts and % excepting variation coefficient are

by weight unless otherwise noted.

In the following examples and comparative examples,
evaluation was made in the following manners.

15 [Solid concentration of latex and polymerization conversion]

A sample of a latex obtained after reaction was dried in a hot
air dryer at 120°C for 1 hour to measure the solid concentration (heating
residue). The polymerization conversion of a rubber latex was
calculated according to the equation: (amount of solid matter/amount of

20 monomers charged) x 100 (%).
[Average particle size]

Using as a measuring apparatus MICROTRAC UPA made by
LEED & NORTHRUP INSTRUMENTS, the volume average particle size
(nm) and the variation coefficient in particle size distribution (standard

25 deviation/volume average particle size) x 100 (%) were measured by a
light scattering method.

[Content of solvent-insoluble matter (gel fraction)]



‘A sanple of ‘a |l atex obtained after reaction was dried in a hot air dryer
at 120C for 1 hour to neasure the solid concentration (heating residue).
.The pol yneri zation conversion of a rubber |atex was cal cul ated according
to the equation: (amount of solid matter? Qamount of 20 nononers charged) x
100 (%9 . [Average particle size] Using as a neasuring apparatus M CROTRAC
UPA made by LEED 8s NORTHRUP | NSTRUMENTS, the vol une average particle size

55w at | ont vol ek oBahesEea BT 507 Eant et aneki 46t i
fractiony] Coageraltiaior & FOUR bpder ANRE PRGw IS fo Sive dr EARmRle: o
The Sanpl 6 Uas SRBRLERS FPATDE D i JPTSARAG & Arowen ] G5adrieed Aboo
Lol uene- | nsf R Teiiwer 16 Ohe "Eiilies” wABEAPE sk peloeriagmcel the
Gsi ng"ahotonaer 2P e, e EROL i SelBBR B A% Beilbediocor di ng o ASTM
PREPARAT] HAATPRECE SBRIEIIal Ton of 511 cone rubber | atex (A1) 15 A
e necked f1ack, campRsi et SLERGH ol SRERFETIIS G, B Bl

23°C by using a notched 1/4 inch bar or a notched 1/8 inch bar

according to ASTM D-256.

10 [Flame resistance]

Evaluation was made by UL94 V test.

PREPARATION EXAMPLE 1

Preparation of silicone rubber latex (A-1)
15 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 189
20 Sodium dodecylbenzenesulfonate (SDBS) 0.5

The temperature was then raised to 70°C with purging the
system with nitrogen gas. Subsequently, after adding 1 part of pure
wa.ter and 0.02 part of potassium persulfate to the system, a mixed
liquid of the following ingredients was added at a time to the system, and

25 was stirred for 1 hour to complete the polymerization, thus giving a latex

of ST-BMA copolymer.



‘and a thernonetér was charged with the follow ng ingredients. Ingredients
Ampunt (part) Pure water 189 20 Sodi um dodecyl benzenesul fonate (SDBS) 0.5
.The tenperature was then raised to 70C with purging the systemwth
nitrogen gas. Subsequently, after addirng 1 part of pure water and 0.02
part of potassiumpersulfate to the system a mxed Iliquid of the

follow ng ingredients was added at a tinme to the system and 25 was stirred
for 1 hour to conplete the pqlynerization, thus giving a |atex of ST-BMA
copol ymer. - 3 1 |ngrediN&i€diiSunt (part) Styrene (SFm@unt

nmet hacryl ate (BMA) 1.% The p?l¥mri zation conversion was 99 % The obtai ned
latex had a 5 solid S&/&H () 1.0 % an average particle%i7ze of 10 nm
and a variation coeffjcient qof 38 %I\@ t he content of

sol vent - i nsol ubl e mat B4} metacrgiatg l\?‘g‘fbolyrrer was 0 % S8parately, an

it ur o of e BRSITBRAR 0N IRGBE Y S g 16 oobie P iFGr 136 Rafles © -
Ot amet Ry | SYTRLF O ITl P Gocan SAPRE iR, irs ha O HFEandsa vARation”
Tetraet hox%s()ie fEn -EE% "/3 Also, the content of solvent-insoluble matter in the
ST-BMA copolymer was 0 %.

Separately, an emulsion of a silicone rubber-forming

component was prepared by stirring a mixture of the following

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

Ingredients , Amount (part)
Pure water 70
SDBS 0.5
Octatﬁethylcyclotetrasiloxane 94
15 Vinyltriethoxysilane (VTES) 2
Tetraethoxysilane (TEOS) 2

Subsequently, the latex containing ST-BMA copolymer was
kept at 80°C, and thereto were added 2 parts of dodecylbenzene sulfonic
acid and 18 parts of pure water to adjust the system to pH 1.7. The

20 above emulsion of silicone rubber-forming component was added at a
time to the latex. The resulting mixture was stirred for 6 hours, and
after cooling to 25°C and allowing to stand for 20 hours, the mixture was
adjusted to pH 8.4 with sodium hydroxide to finish the polymerization,
thus giving a silicone rubber latex (A-1). The polymerization conversion

25  of the silicone rubber-forming component was 85 %. The obtained latex
(A-1) had a solid concentration of 23 %, an average particle size of 90 nm

and a variation coefficient in particle size distribution of 39 %. Also, the



Subsequently, the | atex containing ST-BMA copol yner was kept at 80C, and
thereto were added 2 parts of dodecyl benzene sulfonic acid and 18 parts of
pure water to adjust the systemto pH 1.7. The 20 above enul si on of
silicone rubber-form ng conponent was -addiéd-at a tine to the latex. The
resulting mxture was stirred for 6 hours, and after cooling to 25C and
allowing to stand for 20 hours, the mxture was adjusted to pH 8.4 with
sodi um hydr oxi de to finish the polynerization, thus giving a silicone
rubber | at &entant)of solacpstipsetuble mattenwas Jilofe 25Tg sibicosiel rgbher in

r ubber -form ng nponent was 85 % The obtained |atex (A1) had a solid
concent r at ith&§ %13109?31@0/3;"“‘9?35\}%?%&"%?93&®6§1 98 W "/Q@frﬁﬂlcaﬁé eompongriton
coef ficient part e _size distribution of 39 %, Also, the - 32 .5
content of %rtfp \?e% éé‘oBM)‘l\é: YWrWPQHWtWW@lgﬁIW%%éaMHB@d basedhe
silicone rubbglil r?g’raex was , conposed of 98 % of silicone conponent and 2 %
of ST-BVA @Bpbhy RIFAERVERBIOh were cal cul ated based on the charge
and conyersi on. PREPARATI ON EXAMPLE 2 Preparation of silicone rubber |atex
(A-2) l'i cone rubber latex (A-2) was prepared |n the sane manner as in
Preparati on Exanple 1 except § I ne (VIES) was 10

repl aced vmth tetraet hoxysila tal anpunt of TECS was
3 parts. obta ned ex (A ad a splid concentration of 23 % an
aver age pa 01{)?1& %ﬁﬁe’éq%% &_Izgn coefficient in particle

si ze dlstrlbutlon o]

7 % S e _cant.ent of sol vent sol ubl e natter
nae 8l % Tho 51 coiliCepsaibBer IdlexSAPEBias prEsared in she e arBis o
of 98 % of sjliegone c d.2 9% of vvhich
ver e cal cul®t By bERAH ‘}”ﬁnrﬁ,éamg glee’é%?t@}ﬁ;‘?lwgtﬁ?et ROk silafie RAES] wa
10 replaced with tetraethoxysilane (TEOS) so that the total amount of TEOS

was 3 parts. The obtained latex (A-2) had a solid concentration of 23 %,
an average particle size of 85 nm and a variation coefficient in particle
size distribution of 37 %. Also, the content of solvent-insoluble matter
was 81 %. The silicone rubber in the silicone rubber latex was
15 composed of 98 % of silicone component and 2 % of ST-BMA copolymer

component, which were calculated based on the charge and conversion.

PREPARATION EXAMPLE 3
Preparation of acrylic rubber latex (B-1)
20 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 at a time.

Ingredients Amount (part)
Pure water 200
25 Sodium oleate 1.3

The temperature was then raised to 70°C with stirring in a

nitrogen stream. After reaching 70°C, a mixture of the following



20 25 PREPARATI ON EXAMPLE 3 Preparation of acrylic rubber latex (B-1) A
five-necked flask equipped with a stirrer, a reflux condenser, an inlet
for introducing nitrogen gas, an inlet for introducing nononers and a

t her momet er was charged with the foll owihg irngredients at a tine.

I ngredi ents Anount (part) Pure water 200 Sodium oleate 1.3 The
tenperature was then raised to 70Cwith stirring in a nitrogen stream
After reaching 70C, a mxture of the following - 33 5 10 ingredi ents was
added at alRgrRIEBLS hwasyadded Aid a0 tymepset the syHemsiand p@iQful parte ofas
further added. The resulting mxtuyre was stirred at 70C for 1 hour.

| ngr edi ent POARBIIM™ ( Bargylfa uthAs . urther addssh 4The s ; iga BRIKTHER WABMA)
and af tor SHETedA ATioRonq BRBraddl t1 on, the m xt ure ves further Stirred
A'NA 0,96 The pol yror | zIRSRALHHPer of on was 69 06 The oHEMHRHUNRLK
5 Butyl acrylate (BA) 4
Allyl methacrylate (AIMA) 0.04
Subsequently the following mixture was added dropwise over 5 hours,
and after the completion of the addition, the mixture was further stirred

for 1 hour to complete the polymerization.

10 Ingredients Amount (part)
BA 96
AIMA 0.96

The polymerization conversion was 99 %. The obtained latex
had a solid concentration of 33 %, an average particle size of 80 nm and
15 a variation coefficient of 28 %. Also, the content of solvent-insoluble

matter was 96 %.

EXAMPLE 1
A five-necked flask equipped with a stirrer, a reflux condenser,
20 an inlet for introducing nitrogen gas, an inlet for introducing monomers

and a thermometer was charged with the following ingredients at a time.

Ingredients Amount (paft)
Pure water 240
Silicone rubber latex (A-1) (solid basis) 11.9
25 Acrylic rubber latex (B-1) (solid basis) 73.1

The temperature was then raised to 70°C with stirring in a nitrogen

stream and, after reaching 70°C, 0.03 part of potassium persulfate was



‘had a solid concentration of 33 % an average particle size of 80 nmand 15
a variation coefficient of 28 % Also, the content of solvent-insol uble
Jatter was 96 % EXAMPLE 1 A five-necked flask equipped with a stirrer, a
refl ux condenser, 20 an inlet for intrdddici-ng nitrogen gas, an inlet for

I ntroduci ng nononers and a thernoneter was charged with the foll ow ng
ingredients at a tine. Ingredients Anobunt (part) Pure water 240 Silicone
rubber latex (A1) (solid basis) 11.9 25 Acrylic rubber latex (B-1) (solid
basi s) 73. 2drigsl. 1 eRpdIssaReatiias 1ohanrts ekdnethylomeiharryiater (MMAh was
nitrogen stream and, ,after reaching 70C, 0,03 part of potassjum persulfate
was - 34 Added deppwésmieneryl hoyindurings whiehyl . 2nparkt Py sedéumvenifaigs
added dropwi se qver, 1 hour, duging mhich,l.éﬁparts of sodiumsulfate was
added to effheedeAdorrhaBre taeRamiclagirs r%&glemqrﬁéwrgwgar& RATtS A
had been a . After the conmpletion of the additjiqgn, stirring was 5

furt her coﬂmbadﬁae%ﬁﬁhd&ée t eﬁ&@ﬁgma@ﬂ%ﬁ ﬁh%@ﬁgwpﬁggarmgewaﬁf
rubber - podified resi ), . The pal i zati on conyersion was.99 % Th

bt i ne r GBEGCT SRR ANUFL 2 CATBSIERS Che SHHECo Ay ehatBUEFInE & (5% Olof
185 nm and a,sol vent.j.ngol uhl e tter content,of. 90 % The, obtai neqd | at ex
wns i ut ok BOEd tsino (15 FRe, DOTREs s tb RS ST AR a0t flor ot o

R N LA RERC L LR HE o M.
and, 011 o0 LR 8 PR ARSI Rl B SR 6 bo dt© 100 parts o
' The obtained latex was diluted with pure water to 15 % in
10  solid concentration, and thereto was added 2 parts of calcium chloride to
coagulate the latex. The resulting slurry was once heated to 80°C, and
was then cooled, dehydrated and dried to give a powder of rubber-
modified resin (I).
Into 100 parts of a vinyl chloride resin having a degree of
15 polymerization of 800 were incorporated 7.0 parts of the rubber-modified
resin (I), 3.0 parts of octyl tin mercaptide, 1.0 part of stearyl alcohol, 0.5
part of stearic acid amide, 0.5 part of montanic acid diol ester, 0.5 part of
titanium oxide and 1.0 part of a high molecular processing aid
commercially available under the trade mark of KANE ACE PA20 made
20 by Kaneka Corporation. The mixture was melt-kneaded by a 50 mm
single screw extruder (model VS50-26 made by Tanabe Plastic Kikai
Kabushiki Kaisha) to give pellets. The obtained pellets were molded by
an injection molding machine (model IS-170G made by Toshiba Machine
Co., Ltd.) at a cylinder temperature of 195°C to give 1/4 inch Izod impact
25 test specimens. The results of the Izod impact test are shown in Table

1.



15 pol ymerizati bn of 800 were incorporated 7.0 parts of the rubber-nodified
resin (1), 3.0 parts of octyl tin nmercaptide, 1.0 part of stearyl alcohol,
0.5 part of stearic acid amde, 0.5 part of nontanic acid diol ester, 0.5
part of titaniumoxide and 1.0 part of %°hi-gh nol ecul ar processing aid
commercially avail abl e under the trade mark of KANE ACE PA20 made 20 by
Kaneka Corporation. The m xture was nelt-kneaded by a 50 nm single screw
extruder (nodel VS50-26 made by Tanabe Pl astic Kikai Kabushiki Kaisha) to
gi ve pellets. The obtained pellets WeX&MBLBed by an injection nolding
machi ne (nodel 1S-170G nage b Tosgi ba Machipne Co., Ltd.) at a cylinder
tenperature of 195CH PYrder Ofsrahper-me lflfWBeiEFmZEﬁHi &Eas Jyeparersin the

results of the |zod inpact test are shown in TabJe 1,. - 35 XAMPLE 2 A
powder of P&%@@ﬁﬁ&‘ieﬁ%ﬁl?&%l?)l GEsept gba? é%ei»ﬂh?ﬂee L TnisEr(Aas in

the % i cort). rUBBerdea ket OnElS SHSHRT | s5PRGS dBEver AoH-vas 156 06
of 160 fim S0 RHAATRE - CRETAER MRt PEr rond Bt OBFa B et LRKET BRI Rlact
rubber - moar Frh HAETES g T AL HredRet meatThaeorioe rof 1RO Pabogrd i dettent-
ribber - mbaiRP e TRt Fo T ol BO7B0" 1 e same manner as in Exampl e
was ueed i nat cad of I 2acERTHsFR: S madeih 3P8, G SpeBfieh Rl ©
obt ai ned r %})’T@qi &@é{)t that the rubber-modified resin (lI) was used instead of

10  the rubber-modified resin (I). The results are shown in Table 1.

EXAMPLE 3
A powder of rubber-modified resin (III) was prepared in the
same manner as in Example 1 except that a monomer mixture of 75 % of
15 ST and 25 % of acrylonitrile was used instead of MMA. The
polymerization conversion was 96 %. The obtained rubber-modified
resin particles had an average particle size of 160 nm and a solvent-
insoluble matter content of 88 %.
The Izod impact test was made in the same manner as in
20 Example 1 except that the rubber-modified resin (III) was used instead of

the rubber-modified resin (I). The results are shown in Table 1.

COMPARATIVE EXAMPLE 1

Polymerization of a vinyl monomer in the presence of rubber
25 particles was carried out without coagglomerating the rubber particles to
enhance the particle size.

That is to say, a powder of rubber-modified resin (I') was



resin partic¢les had an average particle size of 160 nmand a sol vent -
insoluble matter content of 88 % The Izod inpact test was nmade in the sane
.manner as in 20 Exanple 1 except that the rubber-nodified resin (I11) was
used instead of the rubber-nodified re8iftn {1). The results are shown in
Tabl e 1. COVPARATI VE EXAMPLE 1 Pol ynerization of a vinyl nononmer in the
presence of rubber 25 particles was carried out w thout coaggl onerating
the rubber particles to enhance the particle size. That is to say, a
powder of putperechiti thedsamei manngrvas in FExampbpakr eakdeptt teat sedivamner
as in Exanple 1 except that sodium sulfate was not added. The

pol yner i zasWate sraenot eddeds 9bhespollmerigationapnvesBim was PP r e
particles had an average particle sjize of 85 nmand a solvent-insoluble
matt er conflfRingd pabbgr-Thedifiesh resigaparticles had amaverage mardigle sigmpér as
in Exanple 1 except that the rubber-nodified resin (l1') was used instead
of the ruBBertnaadsq selvent-ingalpblappattes qondent OIHRH in Table 1.
COMPARATI VE EXAMPLE %ﬁ;o Pol.ynmeri zation of a vinyl nonomer in the presence
of rubler particl eShfalzahimpractotesti washgaded e ciaes MAMMEisiSeln

except that a conposite rubber previously aobtained by particle size
enhanci ng E&%@*%ﬁﬁx&?%ﬁﬂﬂé§kﬁ§ébb¢?f§%%8ﬂ %ﬁfdpr(b}/&f?seP%@ﬂBPﬁ@ &ring
the polynerization. 15 That is to say, a flask was char.ge fth 240 parts
of pure ~whi@Fubper aiﬁggg(r&%m badiie) Fesules SrE Showaner apla Ly (A-1) and
73.1 parts (solid basis) of acrylic rubber latex (B-1) to give a m xed

rubber latex. To the m xed rubber |atex were added 0.7 part of acetic acid
and

10 Polymerization of a vinyl monomer in the presence of rubber
particles was carried out in the same manner as in Example 1 except
that a composite rubber previously obtained by particle size enhancing
coagglomeration was used instead of adding an electrolyte during the
polymerization. |

15 That is to say, a flask was charged with 240 parts of pure
water, 11.9 parts (solid basis) of silicone rubber latex (A-1) and 73.1
parts (solid basis) of acrylic rubber latex (B-1) to give a mixed rubber
latex. To the mixed rubber latex were added 0.7 part of acetic acid and
then 0.5 part of NaOH at 70°C in a nitrogen stream to give a

20 coagglomerated rubber of enhanced particle size (composite rubber).
The average particle size of the composite rubber was 175 nm.

To the obtained composite rubber latex was added dropwise
15 parts of MMA over 1 hour. After the completion of the addition, the
reaction mixture was further stirred for 1 hour to complete the

25 polymerization, thus giving graft copolymer (II) particles. The
polymerization conversion was 99 %. The obtained graft copolymer

particles had an average particle size of 185 nm and a solvent-insoluble



then 0.5 part of NaOH at 70C in a nitrogen streamto give a 20
coaggl oner at ed rubber of enhanced particle size (conposite rubber). The
.average particle size of the conposite rubber was 175 nm To the obtai ned
conposi te rubber |atex was added dropw se?7 15 parts of MVA over 1 hour.
After the conpletion of the addition, the reaction m xture was further
stirred for 1 hour to conplete the 25 polynerization, thus giving graft
copolymer (11') particles. The polynerization conversion was 99 % The
obt ai ned gmagttes waiteReof Yaf%i cl es” had an average particle size of 185 nm
and a solvent-insoluble - 37 5 matter content of 90 % The |zod i npact
test was made in thdadgodaifppachdest wasappre n dheepamenManRer Gain

copol yrer | s used instead of the rubber-mpdified resin (1). The
results ar g)&%ﬁl@ nexept that hg|gralt eepolimen A1) gvam wasd lﬁﬁt.eafﬁse.f the| z0d
I npact 23C6555351320 rength J/ 0C1110978 Fromthe results shown in
Table 1, it ramﬁéﬁﬁﬁgé%ﬁ%gﬁ {fig TeS ity Rrershewvngp ’F‘ﬁgf"o i ng i npact

resistagce is exhibited by the use of, the rubber-nodified resin of the

present¥invention as an inpact 10 no for vinyl chloride resins.

EXAMPLE 4 Into 100 parts of a pglycarbonate resi Egr SO¥N 2, P- Oosh 4-
\Y

n_co
hydr oxyphenyl) propane as a bisph Ilcon'&?he?]t al&. nNgxa we QE'x. al5
dl

aver age nolrecutar—werght—of 237900 wereincorpotated 3~ parts of the
Izod impact 23°C 65 55 35
Strength (kJ/mz) 0°C 11 10 9 7 8

From the results shown in Table 1, it would be understood
that a high effect of improving impact resistance is exhibited by the use
of the rubber-modified resin of the present invention as an impact

10 modifier for vinyl chloride resins.

EXAMPLE 4
Into 100 parts of a polycarbonate resin comprising 2,2-bis(4-
hydroxyphenyl)propane as a bisphenol component and having a weight
15 average molecular weight of 23,000 were incorporated 3 parts of the
rubber-modified resin (I) obtained in Example 1, 0.3 part of a phenolic
stabilizer (TOPANOL CA made by ZENECA) and 0.3 part of a phosphorus
stabilizer (ADEKASTAB PEP36 made by Asahi Denka Kogyo K.K). The
mixture was melt-kneaded by a 40 mm single screw extruder (model
20 HW-40-28 made by Tabata Kikai Kabushiki Kaisha) to give pellets. The
obtained pellets were dried at 110°C for more than 5 hours and molded
by an injection molding machine (model FAS100B made by Kabushiki
Kaisha FANUC) at a cylinder temperature of 290°C to give 1/4 inch Izod

impact test specimens. The specimens were subjected to the Izod
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Table 2
| Example 4 Com. Ex. 3
Izod impact strength
(kJ/m2) at 23°C c8 59

From the results shown in Table 2, it would be understood
that in case of using the rubber-modified resin of the present invention
as an impact modifier for polycarbonate resins, it exhibits a higher effect
of improving impact resistance as compared with a graft copolymer
containing a composite rubber composed of a silicone rubber and an

acrylic rubber.

EXAMPLES 5 AND 6

A latex of rubber-modified resin (IV) was prepared in the same
manner as in Example 1 except that in the preparation of rubber-
modified resin (I) of Example 1, there were changed the amount of
silicone rubber latex (A-1) to 18 parts (solid basis), the amount of acrylic
rubber latex (B-1) to 72 parts (solid basis), the amount of MMA to 10
parts and the amount of sodium sulfate to 1.5 parts. The
polymerization conversion of MMA was 99 %. The obtained rubber-

modified resin particles had an average particle size of 190 nm and a

he graft copolyner (I1'
=g the rubber-rmdlfled

)



_manner as in Exanple 1 except that in the preparation of rubber- 20
hodified resin (1) of Exanple 1, there were changed the anount of silicone
Jubber latex (A-1) to 18 parts (solid basis), the amount of acrylic rubber
latex (B-1) to 72 parts (solid basis), #8e anount of MMA to 10 parts and

t he amount of sodiumsulfate to 1.5 parts. The polynerization conversion
of MMA was 99 % The obtained rubber 25 nodified resin particles had an

cont ont. orSQEE-IRAETYEaTRELET st GRSk o1 sB; bt od oo Chtedasa iFan was

t t t inth i t i wd f
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s SO0 M A f b,
_sI_E:chergﬂlst?t Eé;jrgoagljﬁ%yci%? gﬁ% f%‘ﬁé’l éfﬁ?\ﬁ/@??h%ﬁ%l gg‘ﬁ?%%;@igg’ermde
t(:ﬁgp?LgEL\r/eaéé?ane 4, ‘?ﬁ% ’pr o%'idtuO; gl‘l(%o%{ e%g%(@fs t f eSeaﬁgﬁee&;’(ce% © ggﬁt
(KR 219 meddeh, oif RORFPoromatE HeEE 4y S mBatT8F b AR EH
procedur o B ek S ACRRIZHHoA FABE00B nitie Ry RARHSRI R AN CLar
(1) vagy noft 4S&Aidle P nperature of 280°C to give 1/8 inch test specimens for

Izod impact test and 1/16 inch test specimens for flame resistance

evaluation. Using these specimens, the Izod impact test and flame

resistance evaluation were made. The results are shown in Table 3.

15 COMPARATIVE EXAMPLES 4 AND S
In Comparative Example 4, the procedure of Example 5 was
repeated except that the rubber-modified resin (I) was replaced with a
silicone flame retardant (KR-219 made by Shin-Etsu Chemical Co., Ltd.)
and the flame retardant KR-219 was used in an amount of 8 parts.

20 In Comparative Example 5, the procedure of Example 5 was
repeated except that the rubber-modified resin (I) was not used without
the replacement thereof with the silicone flame retardant.

The results of the Izod impact test and flame resistance
evaluation are shown in Table 3.
25
COMPARATIVE EXAMPLES 6 AND 7

In Comparative Example 6, the procedure of Example 6 was



the replacerent 'thereof with the silicone flame retardant. The results of
the Izod inpact test and flanme resistance evaluation are shown in Table 3.
25 COVPARATI VE EXAMPLES 6 AND 7 I n Conparative Exanple 6, the procedure of
Exanple 6 was - 40 repeated except that40he rubber-nodified resin (1) was
not used. I n Conparative Exanple 7, the procedure of Exanple 6 was
repeat ed except that the rubber-nndified resin (I) and the phosphorus-
based fl ane retar ant triphen phosphat e _were nqt used. 5 The results of
the |zod i isReete setxcgﬁat aé er‘é&b}é@raﬁé@l @darmnu(éhwaﬁen@hbm in Table 3.

- 41 00OC O W- 00 OO0 0~'Ob °
y I)n Comparatlve Example 7, the procedure of Example 6 was

repeated except that the rubber-modified resin (I) and the phosphorus-
based flame retardant triphenyl phosphate were not used.
S The results of the Izod impact test and flame resistance

evaluation are shown in Table 3.
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The ingredients shown in Table 3 are as follows: PC. Polycarbonate resin
conprising 2, 2-bi s(4-hydroxyphenyl )propane as a bi sphenol conponent and
havi ng a wei ght average nolecul ar weight 2of- 23,000 5 PET: Pol yet hyl ene
terephthal ate resin having a logarithmc viscosity of 0.75 KR-219:
Silicone flanme retardant KR-219 made by Shin-Etsu Chemcal Co., Ltd. PTFE
o Yeaht “Denen oy EE ip@réflehs HUIS i TabR% At Us HRSSTAB AC 00 mde

PC: Polycarbonate resin comprising 2,2-bis(4-hydroxyphenyl)propane as
a bisphenol component and having a weight average molecular
weight of 23,000
5 PET: Polyethylene terephthalate resin having a logarithmic viscosity of
0.75
KR-219: Silicone flame retardant KR-219 made by Shin-Etsu Chemical
Co., Ltd.
PTFE: Polytetrafluoroethylene
10 AO-60: Phenolic stabilizer (ADEKASTAB AO-60 made by Asahi Denka
Kogyo K.K)
PEP36: Phosphorus stabilizer (ADEKASTAB PEP36 made by Asahi
Denka Kogyo K.K)
From fhe results shown in Table 3, it is found that the
15 rubber-modified resin of the present invention can improve the impact
resistance of a polycarbonate/polyethylne terephthalate blend flame-
retarded by a silicone flame retardant or a phosphorus flame retardant

while maintaining the flame resistance of the blend.

20 EXAMPLE 7
Into 70 parts of a polycarbonate resin (LEXANE 121 made by
GE Plastics Japan Ltd.) and 30 parts of an ABS resin (SUNTAC ATOS
made by Mitsui Chemicals, Inc.) were incorporated 5 parts of the
rubber-modified resin (I) obtained in Example 1, 0.3 part of a phenolic
25 stabilizer (TOPANOL CA made by ZENECA) and 0.3 part of a phosphorus
stabilizer (ADEKASTAB PEP36 made by Asahi Denka Kogyo K.K). The

mixture was melt-kneaded by a 40 mm single screw extruder (model



#PEP36: Phosphorus stabilizer (ADEKASTAB PEP36 made by Asahi Denka Kogyo
K K) Fromthe results shown in Table 3, it is found that the 15
Jubber-nodified resin of the present invention can inprove the inpact
resi stance of a pol ycarbonat e/ pol yet hyl rfe3t er epht hal ate bl end fl ane-
retarded by a silicone flame retardant or a phosphorus flanme retardant
while maintaining the flanme resistance of the blend. 20 EXAMPLE 7 Into 70

Do 30 par FeNGHOSA8 ABade iy TaPatATAS AR DTS KAIShEY S0ieich BRI ekn Thc )’
Eearpi s 1 81 plflatfntife S UBERTRE et haB el oy
Pk, Kooy &y TiBAESR fialing yRachifs (rtadrIohAng 098, aaap ooy, i apaghik
e nel | RSk r AR AL GRS T aR o 2B Ds R0 Biverl A TnRh gt
Kobuenr i TR et SR Rineg e, o TRE. PrEEimERS: Rrs oPtBissEeto lo; A si7ad neh

lzod 5 inpact test speghnens. .The speci nens [ ubjected to the Izod
i mpact t estMPAE te8ky ea’FeeS“s‘ﬁ%\%ﬁeisg‘%‘Bllé‘ ’iﬁa.‘eb%ARATl VE EXAMPLE 8 The

procedure of Exanple 7 was repeated except that the 10 rubber-nodified
resin (1) was not used. The results of |zod inpact test are shown in Table

4. Table 4 Bxanple 7Com BX. BoMPARATIVE EXAMPLE 8

The procedure of Example 7 was repeated except that the
10 rubber-modified resin (I) was not used. The results of Izod impact test

are shown in Table 4.

Table 4
Example 7 Com. Ex. 8
Izod impact 23°C 49 45
strength (kJ/m? | _3p°c 16 10

From the results shown in Table 4, it is found that the
15 rubber-modified resin of the present invention also exhibits an effect of

improving impact resistance on a polycarbonate/ABS resin blend.

INDUSTRIAL APPLICABILITY
According to the present invention, rubber-modified resins
20 having a remarkably improved impact resistance-imparting effect can be
obtained by conducting polymerization of vinyl monomers in the
presence of a silicone rubber latex and an acrylic rubber latex, during
which polymer particles are coagglomerated to enhance the particle size.

The rubber-modified resins are applicable to various thermoplastic



B zod i npact 23C4945 strength (kJ/ nR)-30C1610 Fromthe results shown in Table
4, it is found that the 15 rubber-nodified resin of the present invention
also exhibits an effect of inproving inpact resistance on a

pol ycar bonat e/ ABS resin bl end. | NDUSTRI AL4 APPLI CABI LI TY According to the
present invention, rubber-nodified resins 20 having a renarkably inproved
i npact resistance-inparting effect can be obtained by conducting

pol ymeri zation of vinyl nmononers in the presence of a silicone rubber

| at ex and &ASHYY yascimpssdr medifier,d@ndgthermeplaiynsesigar ¢9mipesitpns
coaggl onmerat ed to, enhance the particle size. The rubber-nodified resins
are appl i c&BMEPEISING tNEyEU héfﬁﬁﬂdbfé@fd’eﬁm and g dhiermaplashgaresinpbaveer
and thernnplaséic resin compositions conprising the rubber-nodified resin
and a t her FFFFUERE dMRAGLTEPI/I@NCExcel | ent i npact resistance. - 45 CLAIMS
1. A rubber-nodified resin obtained by polynerizing a vinyl nononer in the
presence of (A) a silicone rubber |latex and (B) an acrylic 5 rubber |atex
and, during the polynerization, coagglonerating polynmer particles to
enhance the particle size. 2. The rubber-nodified resin of Claim1l, wherein
the ampunt of silicone is from1l to 90 % by wei ght based on 100 % by

wei ght of the 10 whol e rubber conponent. 3. The rubber-nodified resin of
Claim1 or 2, wherein 2 to 60 parts by weight of the vinyl nononer is

pol ynmeri zed in the presence of 40



& o0 98 parts '‘by weight (solid basis) of the whole rubber latex, the total

15 thereof being 100 parts by weight. 4. The rubber-nodified resin of any

~‘)ne of Clainms 1 to 3, wherein said vinyl nononmer is at |east one nenber
selected fromthe group consisting of &®natic vinyl nmononers, vinyl
cyani de nononers, 20 hal ogenated vinyl nononers, (nmeth)acrylic acid and
(meth)acrylic esters. 5. A thernoplastic resin conposition conprising 100
parts by weight of a thernoplastic resliil{l and 0.1 to 150 parts by wei ght of
the 25 rubber-nodified resin of O ai H4AIMS The conposition of Claimb5,
wherein the vinyl nononer

1. A rubber-modified resin obtained by polymerizing a vinyl
monomer in the presence of (A) a silicone rubber latex and (B) an acrylic
S rubber latex and, during the polymerization, coagglomerating polymer

particles to enhance the particle size.

2. The rubber-modified resin of Claim 1, wherein the amount
of silicone is from 1 to 90 % by weight based on 100 % by weight of the

10 whole rubber component.

3. The rubber-modified resin of Claim 1 or 2, wherein 2 to 60
parts by weight of the vinyl monomer is polymerized in the presence of 40
to 98 parts by weight (solid basis) of the whole rubber latex, the total

15 thereof being 100 parts by weight.

4. The rubber-modified resin of any one of Claims 1 to 3,
wherein said vinyl monomer is at least one member selected from the
group consisting of aromatic vinyl monomers, vinyl cyanide monomers,

20 halogenated vinyl monomers, (meth)acrylic acid and (meth)acrylic

esters.
5. A thermoplastic resin composition comprising 100 parts by
weight of a thermopla.stic resin and 0.1 to 150 parts by weight of the

25 rubber-modified resin of Claim 1.

6. The composition of Claim 5, wherein the vinyl monomer



10

used in the preparation of said rubber-modified resin is at least one
member selected from the group consisting of aromatic vinyl monomers,
vinyl cyanide monomers, halogenated vinyl monomers, (meth)acrylic

acid and (meth)acrylic esters.

7. The composition of Claim S5 or 6, wherein said
thermoplastic resin is at least one member selected from the group
consisting of polyvinyl chloride, chlorinated polyvinyl chloride,
polystyrene, styrene-acrylonitrile copolymer, styrene-acrylonitrile-N-
phenylmaleimide copolymer, a-methylstyrene-acrylonitrile copolymer,
polymethyl methacrylate, methyl methacrylate-styrene copolymer,
polycarbonate, polyamide, polyester, HIPS resin, ABS resin, AAS resin,

AES resin and polyphenylene ether.



