9 May 2005 - 1 DESCRIPTION RUBBER- MODI FI ED RESI N AND THERMOPLASLD
RESI N COMPOSI TI ON CONTAI NI NG THE SAVE 5 TECHNI CAL FI ELD The present
invention relates to a rubber-nodified resin wuseful as an inpact nodifier
for thernoplastic resins, and a thernoplastic resin conposition containing
the sanme. More 10 particularly, the present invention relates to a
rubber-nodified resin wherein aresinis nodified with two rubbers of a
silicone rubber and an acrylic rubber, and a thernoplastic resin

conposi tion having an excellent phppackipggicsiiance. 15 BACKGROUND ART |t
has been popularly practiced to inprove the inpact resistance of

t hernopl astic resins by incorporating a rubber-nodified resin containing a
rubber conponent into the thernoplastic resins. It has been consi dered

advant ageous i n exXRUBBERIMOPIFIED2REREN ANBNTEIRRMGELASTIOber conponent
having a glass transition tenperature (Tg) as |low as possible. In

practice, a resin CRIPSHENICOMPOSCDIGNIQOBIAMNING THSISAM®i fied with a
pol ybut adi ene- based rubber having a | ow Tg of about -80C, e.g.,
acrylamitril e/ butadi ene/styrene copolynmer (ABS resin), has a higher inpact
resi stance than a resin 25 conposition incorporated wwth a resin nodified
with a polybutyl acrylate rubb&EQENIGAIAFTELAF about -50C. In respect of
| ow Tg of rubbers, a polyorganosil oxane rubber
The present invention 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 ther’moplastié 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 poséible. 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



-9 May 2005 2 (hereinafter also referred to as "silicone rublemMgy cdat e
expected to inpart a higher inpact resistance as conpared with
rubber-nodi fied resins containing a polybutadi ene-based rubber conponent
i f rubber- nodified resins containing.assilicone rubber can be utilized as
i npact 5 nodifier, since for exanple the Tg of pol ydi net hyl sil oxane rubber
Is about-120'C. Use of silicone rubber is also advantageous fromthe
vi ewpoi nt of weatherability as being superior to polybutyl acryal ate

rubber andiekitbatedian6- RIS vHbes “siifcdi@ PUBHI R cRl Bt efpyéRd to

recently, it has been variously investigated to use resins nodified with

silicone rizhpart or heé@mpo shipctr tHiSth o Akacdinpiret! Wit eubiiepemodifiad
i npact nodifier for thernoplastic resins. For exanple, JP-A-4-100812

di scl oses musiing én@iafrig copolythitadie apdsastdyubbattcqrapyreni 2f ngitsbat-ny|
nmononmer onto a 15 conposite rubber wherein a silicone rubber conponent and
a pol yal kylnodifietihyeainy | caireatwimoaesilicane rusbparcab heentilingd eds winfpfacgach
other. Also, JP-A-11-100481 discloses using a graft copol ymer prepared by
co- agglonematdifigr sisinooder rexshapleodahei Thesf pudydonygthylsilokhae pabbeécliss to
gi ve a conposite rubber of enhanced particle size and graft-pol ynerizing
20 a vinylabonbr200@t 0 t he conposite rubber. The inpact resistance of
thernoplastic resins is further inproved by incorporation of, as an inpact
nmodi fier, these grabse odpailioens pubpareds usisy atHvavbagessig efrombbéhs as
menti oned above in conpared with single use of conventional rubbers such
as 25 pol yoevgdiishechaseatherbbdityand &eingi supeiiberto Hoigbutyl wksyakdeee of
rubber and polybutadiene-based rubber.
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 wuse 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



| nprovenent is not so |arge as one expects. It is an object o Maye 2808sent
I nvention to provide an inpact 9 May 2005 3 nodifier having a remarkably
i nproved effect of inparting inpact resistance. A further object of the
present invention is to provide a t-hesnoplastic resin conposition having
an inproved inpact resistance. 5 DI SCLOSURE CF | NVENTI ON The present

I nventors have found that a rubber-nodified resin having a remarkably

i mproved_i ?ct Lesistance-i nparting effect can be prepared by

pol ymeri 9?9[1% BrviAYIngohofeRarkabhe presencd offcat 1@ ningedtingpbanphat ex of
a sili cope..r bber latex and an acrylic rubber latex and, during the

pol yneri Zatt ,Cecoaggl onerating polyner particles present in the m xed

| atex to enhance hg I[r)tg%t [ cLe size. In a first_aspect, the present

i nvention provides d*fihbeft i P G qaieseatt mvrdtioy ol tpmerozidy @ vi nyl

nmonomner | resence of (A) a. 15 silicone rubber |atex and (B) an
acrylic ﬂr}&br%lggp %as?lgxreasdaco PPRYIO RS aIBR AR ARIOVEH, ilepagy rosistantag

pol ymer particles to enhance the particle size. The rubber-nodified resin
of the present invention contains a silicone rubber and an acrylic rubber

"vent i on conprehends a phlysTganslFGRRIA R TIOR G i ea T
o gani o potymer - e e B oS RRO BT o i Qe MBhe reddeabl o
that theeaiPuilvifk a remarkably improved impact resistance-imparting effect
can be prepared by polymerizing a vinyl monomer in the presence of a
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.
In a first aspect, 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 wused 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



silicone (polyorganosiloxanc) in the total rubber conponent of Mdwe 2295
nodi fi ed-rubber resinis froml to 90 % by wei ght based on 100 % by wei ght
of the total of the silicone rubber and the acrylic rubber. Also, it is
preferable that the amount of the total rubber latex is from40 to 98 9 My
2005 4 parts by weight (solid basig) 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 conmponent and the vinyl nononer-
Preferably the particle size enhancenent by coaggl oneration is conducted
by adoiang by ekadhi ¢5glid hasisharpd reprixatnbr{ st SMONTRVBOPELofte t he
pol yneri zati on conversion of the vinyl nonomer reaches 90 % by weight,
especirart ¥ wheR paetspby yreightartepcelorelars Sassdr eacHys PG &Y o'y

wei ght. The rubber-nodified resin of the present, invention can be
i ncorplotheetptioht@f vhri viole heehbpr a%qm@OPééitnéPde%?eWY? W& OTHREL -
resi stance of the thernpplastic resins is remarkably i roveE. In. a second
aspeckreterablyr elant RaREET oH2al W%%W@@?tg%ﬁeﬁﬁéﬁlgg‘gﬁ%a Ol ek n

conposition conprising a thernpplastic resin and .0, 1 to 150 parts by
el GHEOBANEHE! aove: M B IRAC POREET ittt PEl TPESPR REt SYOB BaRE oy

wei ght of the thernoplastic resin.In t.hird aspect, {he d.nvention
pr ovi ‘a%@fa thepB_PY ABHFR e C?’ég?ﬁglﬁf’o&%}? XH}Pﬁr‘?‘ g e%lF%ﬁ?%(?pe/br ubber
particles,. each siligpne rubher ticl.e havin i-nyl raft

ol y iy rosigTEnerashias) iy e PabimerisaPpr Pl iy LRI 0 G2

partl,%g% aywquﬁt.vl nyl monomer graft polynerized thereon;

The rubber-modified resin of the present invention can be
incorporated into various thermoplastic resins, whereby the 1mmpact
resistance of the thermoplastic resins is remarkably improved.

Ina scco.n‘d“aspect, the present invention also provides a thennoplastic i
resin composition comprising a thermoplastic resin and 0.1 to 150 parts
by weight of the abrove—mention_ed rubber-modified resin per 100 parts by

weight of the thermoplastic resin.

fn a third aspect, the present invention provides a rubber-modified
resin product comprising:

a) silicone rubber particles, each silicone rubber particle having a vinyl monomer
graft polymerized thereon;

b) acrylic rubber particles, each acrylic rubber particle having a vinyl monomer
graft polymerized thereon;
said graft polymerized silicone rubber particles and said graft polymerized
acrylic rubber particles being coagglomerated and having a vinyl monomer
polymerized onto said coagglomeration in a polymerization system wherein
polymerization conversion of the vinyl monomer which is polymerized onto
said coagglomeration is carried out by adding an electrolyte to the
polymerization system when the conversion has reached 10% to 70% by
weight.



said graft polynerized silicone rubber particles and said graf Magokgaseri zed
acrylic rubber particles being coaggl onerated and having a vinyl nononer

pol ymeri zed onto said coaggloneration in a polynerization system wherein
pol yneri zati on conversion of the vinyl nononmer which is polynerized onto
sai d coaggloneration is carried out by adding an electrolyte to the

pol yneri zati on system when the convegsi-on has reached 10% to 70% by

wei ght. 9 May 2005 -4a BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The
rubber-nodified resins of the present invention are those prepared by

pol yneri zing a vinyl nDnoner in the presence of a m xed 20 rubber |atex of

(A)-a silicone pber XF@WC(‘&%R‘?H\I@%W '@f_lfesmwplrplt@pq and, during the

pol ymeri zati on, coaggl onerat I ng mer partic in the latex to enhance

, the particle si Z’Flge-pﬂﬁ}tl frfcﬂzhfi%}fl retshﬁ's o!f”?ﬁ@gpr%@@h& ifdenfiBRl A% AAGY | se

{ particles forned & i ze-enhanci ng aggl oneration, which is

CondPCtépe%ehhﬁxcjg&lweﬁqgnﬁ% gfr?)lhtm%% Eé’ﬁﬁrt'lhzéi Ir@8en 8¢ cﬁ'r@frhu&‘@iw' ymer

parti cl erel oner t- pol yneri zed onto a silicone

r U%ef L PELEALL G &S céﬁ dbrg@@ébslit 6@%&&(@?@@5@@1@9&%@; 18fest he

nonomner are ph coexist if the silicone rubber
has’ o g af 0 R&; YhELeHBlds i tHay!
m)nomer&l[“g ngﬁ?ét %?n@?}lﬂeg{ &E]c%rg %ﬁi@&@er Ifg}gblgim(o? particles wherein
the acryhLe BU&?ﬁénéédchtehﬁa}‘hE}Q s&%' Y B a @€ to RBYS |16 FybBeehsdifidd t he
acrylic rubber 'has no fing site). 5 The rubbér-nodified resins of the
present JAMENtd R fraxe ﬁg'ﬁlcles forrned 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



- advant age of being superior in inpact resistance-inparting efdf ealy @905
conpared with a rubber-nodified resin prepared in the sane manner as the
present invention but w thout conducting the particle size enhancing

coaggl oneration during the polynerizatison. of vinyl nononer, and a 10
rubber-nodified resin prepared in such a manner as coagglonerating a | atex
of a m xed rubber (silicone rubber and acrylic rubber) prior to the

pol ymeri zati on of vinyl nononmer, namely a graft copol ymer prepared by

graft - polaseiéZ iMth@ s¥liyhe FRIET hasto dregipgsdite anlibgrafofcopioliygene
rubber and acrylic rubber. 15 The term "silicone rubber” as used herein

conpr ehengisrticle pablyredands vieyd neomerierdsrgrafepotastizedt oyntonanelcrylic
conventional silicone rubber, a nodified silicone rubber conposed of a
si |'i cone rulithar (orgsuktirlie s vgadrein pbkyamylicavibigemandithiecdngl polymer are
(pol yorganosi | oxane) segnment (e.g., butyl acrylate polyner rubber,
but adi enepippdivyaty cadist if dieyaendi2bubbty iners, netgraénnglrite}l acryl ate
~copol ynmer, styrene-acrylonitrile copolynmer or nmethyl nethacrylate
pol ynBr), and the Th&eubher-mudifieédesid of dhe puesbat invehtideshavedbief i ed
silicone rubber wherein a silicone rubber and an organic polyner having no
si | i cone adxaremaigeané bahgnsugleriorbomdegpact medistasdesinpadneg refieer asher ei n
a silicone rubber 25 and an organi ¢ polymer having no silicone segnent are
ent angl ed;orapdred witHi# rabibsitmodifécd vbbiey pwparsichira the Isagen snqubbeAsand an
organi ¢ polymer having no silicone segnent nerely coexist without
ent angl i ridreopivmendosengiommbht stiteeut Thndusting tee phirdclasise enhancisgd
herein means a rubber (clastonmer) containing at |east 50 % by wei ght ,
especi al |9pagglommsation Wuring the polymerization of vinyl monomer, and a
10 rubber-modified resin prepared in such a manner as coagglomerating a
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, styrén-e—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



by weight, of units of a (nmeth)acrylic nononer. 5 Fromthe vi%ewag 2D06f
easiness in particle size enhancenent by coaggl onerati on operation
~mentioned after, it is preferable that the silicone rubber particles
included in the silicone rubber |atex. (4) .have an average particle size of
10 to 200 nm especially 20 to 150 nm The content of sol vent-insol uble
matter in the silicone rubber 10 particles, nanely the gel content of the
silicone rubber, denotes a weight percentage of a toluene-insoluble matter
measur ed bychnowtesing a sanple in toluene at roomtenperature for 24 hours
and centrifuging at 12,000 rpmfor | hour. It is also preferable fromthe
vi ewpoi nt of exhi HiHd ngrinnfiacitylgi rabhdieh” tdmtuddie heepirenticahssal mebbet n
soluble matter 15 in the silicone rubber particles is fromO to 100 % by
- wei ght, e$qlesitadrey) cdftaimih@laitdastvied Ghthy ®eéglognispecially sitllcesh®0 %
(pol yorganosi | oxane) conponent included in the silicone rubber particles
i s not pabyi weigh, oflumitsed,a buethpcrpliefrapabhyerat | east 50 % by wei ght,
especially at |east 60 % by weight, 20 fromthe viewpoi nt of exhibiting
i npactdr esi st ance. Froen thei viewpoaht @f advéness inspairlecdize weihgintcergrahpl es
of the silicone rubber are, for instance, dinethylsiloxane rubber, a
nodi fi ed &y ceagglonuisdion epsostioomentighed adist, ot dsrpisierakigdthat the
di met hyl si | oxane rubber which are chenically 2b bonded, a nodified silicone
r ubber ~ cospéeee stibberparsiclss indudgisbier theapdianinserwyber laggadd) haysan whi ch
are entangled with each other, a nodified silicone rubber conposed of
butyl acr @Werage piaisticlepizecoivh) t20280 mmgiesperially ROxandSPuriBer whi ch

nmerely coexist w thout being entangled . .
The content of solvent-insoluble matter in the silicone rubber

10 particles, namely the gel content of the silicone rubber, denotes a weight
percentage of a toluene-inscluble 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 O to 100 % by weight, eépecially
40 to 100 % by weight.

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

20 from the viewpoint of exhibiting impact resistance. The fnaximum 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 Dbonded, a modified silicone rubber composed of butyl acrylate rubberi
and dimethylsiloxane rubber which are entangled with each other, a

- modified silicone rubber composed of butyl acrylate rubber and



wi th each other, a nodified silicone rubber conposed of styreneshut200s
acryl ate copol yner and di net hyl si | oxane rubber which are chemcally
bonded, a nodified silicone rubber conposed of styrene-butyl acrylate 5
copol ymer and di net hyl si | oxane rubber_ whi ch are entangled with each other,
a nodified silicone rubber conposed of styrene-butyl acrylate copolyner
and di net hyl si | oxane rubber which nmerely coexist without being entangled
wi th each other, and the like. The silicone rubber latex (A) used in the
present i eNarithgisilahinsvabbyrhalich seétedy careesnt watticn beidd eneah@ldd by
wei ght (measured after drying at 120'C for 1 hour). Silicone rubber |atex
(A) havi ngvidh seddld othencantoalified sificafiet nadieYebinpuieghtf issyprred-drated from
the viewpoint of easiness in controlling the particle size by the particle
si ze enharceyirit capdyaidroanadedimenkylsifoxamne tBbhbe whidic ame chdrberallyat ex
~(A) is prepared, for instance, by enulsion polynerization using, as a main

conponent boadsd,i zonedifiadlsélicdme mivkd eroopmpest dcahphirsiegbabyl acrylate _
organosi | oxane (a) and optionally a crosslinking agent (b), -a graftlinking
agent 3c) capehonieranddymmsbylsibexqny rubdertwbih asedndenghed ovidbstdaiki ng
agent and the 20 graftlinking agent. The organosiloxane (a) is a conponent
whi ch congthent as modifieslaskbaree afubiter sohipesesl ofbsiyrevhdbatyl aedylataear
and cyclic organosil oxanes can be used. Cyclic organosil oxanes are
pr ef er r ed copplmencand edisoeitdsdpxanpl nehbet iwlyichomanely i enexpal yrbrewRat i on
system 25 and econony. Exanples of the cyclic_organosil oxane are, for
i nst ance, bemg&ﬁéﬁﬁ;}/@(ﬂl‘d@ sty othate B(T[%}heélétearret hyl cycl ot et rasi | oxane
)

(D4), decanet hyl cyrcl opent asi | oxane 1(D5 , dedecanet hyl cycl ohexasi | oxane 9
May 2005 he silicone rubber latex {A) used in the present invention

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 th.e particle size by the particle size enhancement
operation mentioﬁed after.

15 The éilicone rubber latex (A) is prepared, for instance, by
emulsion polymerization wusing, as é main component, a silicone
rubber-forming compdnent comprising an organosiloxane {a} and
optionally a crosslinking agent (b), a graftlinking agent (c) 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 polymeriza_tion system

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

decamethylcyclopentasiloxane (D5}, dedecamethylcyclohexasiloxane



8 (136), tetradecanethyl cycl oheptasil oxane (D7), hexadecanetkyMay 2005
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 mxture of D3 to D8 are preferablg used froman econom cal 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 ynmeri zation with the organosil oxane (a), thereby inparting a rubber
el asti ci t {xa), t héewiadecanee thylibprlohEpaagilesatder d6f7)ar e hdxadet@ameidtydnce,
tetrafunctional and trifunctional al koxysilane conmpounds such as '

t et r amet hayypddoctasilokened@jorysi thadiket r idtchoxgamosiydsanemeray be used
triethoxyethyl silane, butyltrinethoxysilane, butyltriethoxysilane, _
propyl t ri rAAphexarsin admiatdrotheraafi mdnhmegsidlaneP4armdnoxkare of D3 to D7
tetrafunctional and trifunctional silane conpounds. These may be 15 used
al one or igndaninixinie ohBBetsr D8Gire peslsrablkurgdifremeansgssioiaical pwinhg a
C, to C8 nonaval ent hydrocarbon group are preferred fromthe viewoints of
i npart Png WrVi&WEi nity with acrylic rubber component to the obtained
silicone rubber to thereby controlling the inpact resistance- inparting
effect. 20 The graflihg skesidgas agant (bhés opEenadlycused fay thgpussapoohds
havi ng a pol yneri zabl e unsaturated bond or a nmercapto group in their

mol ecul es. INfEoquCipg: i pngregslirked  Gtra¢aUsyripéee the i?ri%paaﬁciwjvber by
pol ymeri zabl e unsafurated honds or mercapto group . into the side chains or
mol ecul ar PalymeRFatign Wl yHhe sorAneRlasss yigds i harely wnpeitme 28

or ganosi | oxane and aopt.ional ly the crosslinking agent and the ltj ke. The
pol yner i zdBIRPIhs@HEtedtDd §F11?%P%afﬁ%l§3f‘grr ougz}@é’ﬂ?&? L P TVE

10 instance, tetrafunctional ar_1d trifunctional alkoxysilane compounds
such as tetramethoxysilane, tetraethoxysilane, triethoxymethylsilane,
triethoxyethylsilane, butyltrimethoxysilane, butyltriethoxysilane,
propyltrimethoxysilane and  octyltrimethoxysilane, and = other
tetrafunctional and trifunctional silane compounds.. These may be

15 used alone or in admixture thereof. Of these, alkoxysilane compounds
having a C, to C; monovalent hjrdrocarbon 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) includes 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



site for grafting of vinyl nonomers nentioned after. The pol PYnmayzabb& 9
May 2005 9 unsaturated bond or nercapto group al so serves as a
crosslinking point which forns crosslinkages by a radical reaction between
themthrough a radical polynerizationginitiator. Even in the case that
crosslinking is conducted by radical reaction, a part of the unsaturated
bonds or 5 nercapto groups remain as a grafting point and, therefore,
grafting is possible. Exanples of the reactive silane conmpound having a

pol yrer i 1af-euuacat boades: heit@aipio i%trﬁu RoW@avasas A @robsishRICEpodnt Si |l ane
comound of the formula (1): 1 2 10 RR a Cl1712=C- COO (CH2) pS' X( 3-a)

wher ei n Rrhich foygigrisAinlta s BehhddigabighctRh ibstaconnbeah ghtough a
hydr ocarbon group having 1 to 6 carbon atons, X is an al koxyl group having

1 to 6 caanbinlapelyBnedzatdof, inlitiatoR, Bnenpin sharcdset tgetr codsdlidloing 15 a
sil ane compound of the fornmula (2): R 2 a CH2=CH C6H4- (CH2) pSi X(3-,) (2)
wher ei n Bndéctadabyg padical ascaleiomead glaoteof thesurmaducatgabumshad$ ¢he
formula (3): 20 R2 1 a CH2=CH Si X(3-a) (3) :
5 mercapto groups remain as a grafting point and, therefore, grafting is
possible.
Examples of the reactive silane compound having a
polymerizable unsaturated bond in its moleculé are, for instance, a
silane comound of the formula (1):
10 R’ R%,
CH,=C-COO-(CH,),,SiX 3.4 (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 carbc;n atoms, ais 0, 1 or 2, and p is an integer of 1 to 6, -
15 asilane compouﬁd of the formula {2):
R?,
CH,=CH-CgH4-(CH3) 81X (54 (2)
wherein R?, X, a and p are as defined above,
a silane compound of the formula {3}:"
20 R?, |
CH2=CI—I-éiX(3_a) @)
wherein R?, X and a are as defined above,
a silane compound of the formula (4):
R?,
25 CH2=CH—R3—|SiX(3_a) (4)

wherein R?, X and a are as defined above, and R® is a bivalent

hydrocarbon group having 1 to 6 carbon atoms,



wherein R, X and a are as defined above, a silane conpound of Make2006nul a
(4): R2a253 CHR=CHR-SiX(3-a) (4) wherein R, X and a are as defined
above, and R is a bivalent hydrocarbon group having 1 to 6 carbon atons,
9 May 2005 1 O and the |ike. Exanple f the group R2 in the fornmulas (1)
to (4) are, for instance, an 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 net hoxy

group, etaf}ﬁiqﬂ&grlﬁ&o, propoxy group or butoxy group, and the like. Exanples
of the group I'n""the fornmula (4) are, for instance, nethylene group,

ethyl ene group, tIEARLANEERE GHeoWPoubeR? MY SRR BEOR) BNEh) 4R foirke. 10

Exanpl es of the reactive silane conp d (1§ are, for instance,

P- met hac gyt oyEOX YA Jléi'bﬁ)}li' é‘f‘?ﬁﬂg@(ﬁf BY StBYE orupeldiagl Xﬁ,r@ﬂrpék"]i)ropyl

propyl di met hoxymet hyl si'l ahe, "y- net hacryl oyl oXypropyl tii met hoxysil ane,

y- met hacraph,oyd OXNERPPYBFELPE N REhRKYS |Ei«ﬂﬁnpl’¢%‘f*’tﬁér ¥rOWpOXyare, for
propyl triet hoxysi |l ane, y-nethacryl oyl oxypropyl di et hoxynet hyl sil ane, y 15

met hagr yliagtOxyer aRM1kbkPI SRAXY HAWAAR, 1 Yo BREAASHY heyhexydeAmE methoxy
di propoxynet hyl si | ane, y-acryl oyl oxypropyl di met hoxynet hyl si |l ane y-

acryl oyl cgfb@f;gpyftﬁd;bﬁegﬂwf@;sbt@@@xy agbip et idigoxkxanphps aidttte lileacti ve
sil ane compound (2) "are, for instance, p-
 Examples of the group R® in the 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,
v-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—viﬁylphenyldiethoxymethylsilane, 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 met hoxysi | anBay p2 @@5

vi nyl phenyl tri et hoxysi |l ane, p-vinyl phenyl di et hoxynet hyl silane, and the

Ili ke. Exanples of the reactive silane conpound (3) are, for instance,

vi nyl met hyl di met hoxysi | ane, vi nyl net hyl di et hoxysi | ane, vinyltri-

met hoxysi | ane, vinyltriethoxysilane, and the |ike. Exanples of the

reactive silane conpound (4) are, for instance, 25

al I yl met hyl di net hoxysi | ane, allyl nmet hyl di et hoxysilane, allyltrimethoxy- -
sil ane, ekbybhiy anldoxyaitivieg, and the |ike. O these, silane conpounds of
the formulas (1) and (3) are preferably used fromthe viewoints of 9 My
2005 econony andA egpidali tyambleypl chk sxxtple sifarieheohepotinde havi@ne
conpound having nercapto group in its nolecule is a silane conpound of the
formul a @B¢rcafRoZravp HEifRR MdedulSBivh iBnavbemgauiRl of Xhanibranalae(3s
defined above, and R is a bivalent organic group such as an al kyl ene
group having 1 to 18 carbon Rtoons. Exanples of the al kyl ene group are, for
i nstance, nethyl ene group, latahyl ene group, trinethylene group,

t et r &ret hyl ene group ahIS-R?eSiX({ggl, 10 Exanpl es of the ré@dctive sil ane
conpound (5) are, for instance, nercaptopropyltrinethoxysilane,

ner eapt opvlopeini Rt K oxydret byt -assidefined ahdve hantli Ré is Rebevaleat arighane
conmpounds of trial koxysilane type serve both as a graftlinking agent and
as a crogsbupkistghagesht an1allRpener ooy |kaveng(d) it hb¥ cappomhatoms.
above-nentioned crosslinking agent (b) and graftlinking agent (c) serve to
i npart afExaanpled ©f the rlkylene ygrogiy wserforoingtansst anesayking @saup,

rubbers. Th.er .
‘ 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®

—lSi—O— (6)

R6
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,



i nclude, for instance, organosilane conpounds having a structumMaly aoos of
the formula (6): 20 R _Si _O (6) 16 R wherein R and R 6 are a
nonoval ent hydrocarbon group having | to 10 carbon atons, e.g., nethyl
group, ethyl group, propyl group or phenyl 25 group, and R and R may be
the sanme or different unless they are sinultaneously nethyl group. Exanples
of the organosilane having the structural unit (6) are, for instance,

met hyl butyl di met hoxysilane, 9 May 2005 1 2 dibutyl di met hoxysil ane,

met hy| octy&mmﬁw&)@@ﬁan@e%ﬂgﬁgl ity 1d1|ngéane X4$ic  2NSheqylmethyl

di phenyl di met hoxysi | ane~and of her ys compoun ese ybe

used al onejiehdth l)é_tlféredtgﬁéﬁ9idlnlléﬁl sAEBRANASHA O%EREr (é)alkﬁf(?é%hgk' ng
agent (b) or graftlinking agent he 5 structural unit of

formul a (@ompbanRls.s TRestetthy BeliaSed RBoAE AT in AHAIR@EYE RBrddl) - IWBB
respect to the proportions of the organosil oxane (a), crosslinking agent

(b), graf tdigakiodgloxaert (af Cér(ﬂﬁ%rﬂilﬁgragéﬁﬂémpéf leaglinkinkhgeni§c)Sha s ¢RAE

rubber-form ng conponent, it is preferable that the 10 proportion of the

or ganosi | axtenetfdl sif o@D 812969, Yhbye iBi 88t nec@sSRetisal the dinke 99 %
by wei ght, the proportion of the crossl i nki ng agent (b) is fromO to 40 %

by wei ght, ongmmﬁguakkNYﬁ 5to 20 % by weight, the proportion of the

graftlinking agent (c) is fromO to 40 % by weight, especially 0.5 to 20 %

by weight, and the Witdpaeksipeat oo tthe ptdigsrtions of the organosiloxane (a),

crosslinking agent (b), graftlinking agent (c) and other organosilane (d) in

the silicone rubber-forming component, 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 0 to 40 % by ﬁeight,

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 crbsslinking 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 tﬁe c'rosslinking 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



15 organosilane (d) is fromO to 40 % by wei ght, especially ® tMay220%bby
wei ght (the total of (a) to (d) is 100 % by weight). The crosslinking agent
and the graftlinking agent are optional conmponents, but it is preferable
that the anmounts of the crosslinking ag nt and the graftlinking agent are
not simultaneously 0 % by wei ght and either of themis used in an 20 anount
of at least 0. 1 %by weight. If the proportion of the organosil oxane is
too small, the product |acks properties as a rubber, so the inpact

resi st anCE)-d r‘i@&g&,’ %eefﬁr%gfeuétf fl]éicqgg eﬁf@gep?ifkeﬁlgﬁgprepﬁggt isQ)n t‘Plfe impact .

or ganosi | oxane Ps’ too I‘ar e amounts of t ossli'nking agent’,

graftlinkj K r il e , S & cts
25 pr oduciéé(}gggég?‘%e 1%3%r?ﬁge%¢é%2%§?o%ggd§x%iegﬁé \C/I\AO'?JF? (lijlif fi g‘lﬁ{y?ﬁ{grgo, i f

the propobiifiloQlakdaf! 5Skd WUitlthA0RBn Kindtil thbNIAGIGIRIN | ZciydR

small, the’iInpact resistance-inparting effect is small, and if thé

proporti ofuhBed d¥MpsALAt i3 Prdvided 35P8heliSe RhOFUUE Wiasichy thedinpadke

properties, so the Tnpact resistance -inparting effect al So tends to be

loverefl. fhgspihed-inmPaannstifetecdd)bd sdpisteat | ephessRonRepicfefbRifo ni ty
with acrylic rubber "conponent is provided by the use thereof, whereby the

i mpact 5 {188 3c2bERer bIPANbENANEf(HP&inda chbasRtlirdsioed of Helen et bdtivdes
preferable to wuse the other organosilane (d) under consideration of

bal ance bghseeist hhel ¢ast phfdidalepRipy&itid), $inepetlie egse shireeof Neadseto
thereof leads to increase in cost. The silicone rubber latex (A) can be

pr epar ed, id&eaggdmptest. by 10 a nethod wherein the silicone rubber-formng
conponent conprising the organosil oxane and optionally the crosslinking
agent and the grafftlei sikicogeageiicraladek YA) ban lapprepatdd; bhexamhple, by
organosil ane is -

10 a method wherein the silicone rubber-forming component comprising
the organosiloxane and optionally the crosslinking agent and the
graftlinking agent and further thionally the other organosilane is
emulsified and dispersed into water by mechanical shearing in the
presence of an emﬁlsiﬁer 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 siliﬁone 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 variatio;l 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



enul sified and dispersed into water by nechani cal shearing i ® Mag 2pP8sence
of an emulsifier and is polynerized under acidic condition. In 15 case of
preparing nodified silicone rubbers, the silicone rubber-form ng conponent
~is used in conbination with a vinyl nonoper conponent. |In case that

emul sified droplets having a size of not |ess than several mcroneters
have been fornmed by nmechanical shearing, it is possible to control the
average particle size of the silicone rubber particles obtained 20 after

t he pol ymenubastagesw t Ron tkempdagel ofo 220t & 469 weiglepeoiliary emulsion
~amount of an enulsifier used. It is also possible to obtain the particles
whose var icatmprisooefdmuldfied( 406pletst af dertd latev ithtnosévenadr ageropanteis! e

. 'size) (9 in the particle size distribution thereof is not nore than 70%
- 25 Al so, widaingd iby desilsdiing theegiicona sibbenfemigheonhpenaegt,awataver age
particle size of not nore than 100 nmand a narrow particle size

di st ri but iagrd anternulgifiet diyatrieantsootarachagicat sheaongnidrarzaf iopréviotsihy
2005 14 nultistages. For exanple, 1 to 20 % by weight of an enul sion
conpr i 8i ngudiettsid iceamatsisire pelyuheniga tiomsyndha arsavishalcomd Home rards the
obt ai ned by enul sifying the silicone rubber-formng conponent, water and
an enul si regraipyngeamslsyrn petheniaskledand maigmearigasbin the preseees ptise

subj ected to emul sion pol ynerization under an acidic condition, and the
remai ni ng ERdUSEdnsilisongeFubbeE Rusgedsl yiar fa2er alnprenapngséme siligonge
produced silicone rubber as seeds. In case of preparing the silicone

rubber i nT¥REISTANERRRra NANNETpak &5 FOssileckhepBiralndinpueryRe Particds e
size within-the range of 20 to 100 nm dependi ng gn the anount of a? 10
‘emul si fi erSl%F‘s@G,thléh%“’alr%g?oOfc@Qt to 1 0th ey glspanicBREcoR i AEMURH Of i

10 emulsifier used, and also to control the variation coefficient in the
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 p-olymerization 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 afe used emulsifiers which do not lose an

ability as emulsifier even under an acidic condition. Examples of such



- mul ti stage pol ynerization nethod wherein a vinyl (co)polyner prepared by
hono- or copol ynerizing a vinyl nononer, e.g., a vinyl nononer as wused in
the graft polynerization nmentioned afteg (such as styrene, butyl 15
acrylate or nethyl acrylate) in a usual emul sion polynerization manner is
used as seeds instead of the silicone rubber seeds in the above nultisatge
pol ymeri zation, and a nultistage polynerization is carried out in the sane

manner asembdygicrdccoredi Mgrt dnstehcd NBIABenkénéSulfpassi bloéd ! osédiirhol the
average particle size of the obtained silicone 20 rubber (nodified silicone

rubber) wvalidyilveh e eanfenate, 10alkyy/1d0lonie ancttid] hesoditinat | alkyteelfbhatent in
the particle size distribution to not nore than 50 % dependi ng on the
anmount of sahivenmu{djdlkegt susléskuddiaaceulssdonnd oy ekse thiylent hesglphanyl
~several mcroneters can be prepared by using a high speed agitating
machi ne seftierasulfon2te, eodigeniadkylsuifatehegel neeHidds aThessadagrhd siskder s
which do not lose an ability as emulsifier even under an acidic condition.
‘Exanples alonsuehi aklyix@006 thersoknul sifiers are, for instance,
al kyl benzenesul foni ¢ acid, sodium al kyl benzenesul fonate, alkyl sul fonic
aci d, sodi um al kylBrdfervamblyethe soidiiamofdlijiahkiyladjuisted doc pat ef 1do0d? by
polyoxyeégééene nonyl phenyl ether sulfonate, sodium al kylsulfate, and the
like. Th wgyanenosganicasidosiachras sulidnicacideon hpdoochlopieaeidadr gnt he
acidic condition is adjusted to a pHof | to 3 by adding an inorganic acid
such as sefigamitcacidi gush hpdabobenzenasubonic aridoradbylailienig soich aas
al kyl benzenesul foni ¢ acid, al kylsulfonic acid or )

trifluoroacetic acid to the polymerization system, since the rate of

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 wunder 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, fof 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 degreée 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



trifluoroacetic acid to the polynerization system since the I May @00510
pol yneri zation is adequate. The pol ynerization tenperature to formthe
silicone rubber is preferably from60 to 120'C, nore preferably from70 to
100'C, since the rate of polynerizatiom is adequate. The silicone rubber

| atex is obtained in such a manner, but. 15 under an acidic condition the
Si -0 Si bonds which constitute the backbone of silicone rubber are in an
equi libriumstate between severance and formation, and this equilibrium.
vari es depesididny coomhempergteratarrie the emiditygiherebor maetinedosettaft
stabilization of silicone rubber chains, it is preferable to neutralize

t he | at extedsppeadaiuncoforcibamnt 20tcaghenud CSohouirsramd thanabdatrzlizsadh as sodi um
hydr oxi de, potassium hydroxi de or sodi um carbonate. The equilibriumshifts
to the formati on Acddiasubihert leviper(8) ursed onette ardsetheneftien is, sid i cone

rubber having a high nolecular weight or a high degree of crosslinking is
easy to b@ler;trtm'uie&ovwmsl,atmaf ant acsyliesibbdr condbining 30 $01 1@@fe hyubber
having a 25 high nol ecul ar weight or a high degree of crosslinking, it is
pr ef ePabl weigitaof vty oba fmath)agrylivemogiomrer.i zAnyonctydic nHebgisoermthicon of
silicone rubbers at a tenperature of 60' C or higher, the reaction mxture
is 9 May veed witheuédgmdirulerrisstrictinpesailong o they tiave prapertiest a2 @eof
mai ntai ned at that temperature for about 5 to about 100 hours and then
neut r al i Z@#Pbencr ixamplepethergodxars) faseinstancee ar tatswt of npeht{Patyl s, as
menti oned abqve, a |atex of an acrylic rubber containing 50 to 100 % by 5

wei ght ofa¢milatelgrabbemnet fgteer o Pelidrriiyihenyl aaoote)cribipie s latgx ok
Heed Ny Bty Tate 3 -ethyl héxyl Actylate Sopolyme? rabber & Natex of &
10  composite rubber of poly{butyl acrylate) and poly(2-ethylhexyl acrylate),
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 fo 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 ﬁarticle 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: Wéight 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.



rubber. Exanples thereof are, for instance, a |atex of poly(Butgly 2005
~acrylate) rubber, a latex of poly(2-ethylhexyl acrylate) rubber, a |atex of
butyl acr-ylate-2-ethyl hexyl acrylate copolynmer rubber, a latex of a 10
conposi te rubber of poly(butyl acrylatq);and poly(2-ethyl hexyl acrylate),
and the like. The acrylic rubber latex (B) usually has a solid

. concentration of 10 to 50 % by wei ght (neasured after drying at 120'C for
1 hour). Acrylic rubber latex (B) having a solid concentration of 20 to 40

% by 15 weight is rﬁrﬁxﬁﬁl@giomf@ bleyNEé empishdit adk, EasiNSSmdd) BORLAN i ng
the particle size by the particle size enhancenent operation nmentiohed

after. Faefyldie vibbeR butpl R2§idres3-dihybaetylC|@eshERrenhanespBRimbr
coaggl ornerati on operation nentioned after, it is preferable that the vy
rubber pattibblegs al oohistedtd Rubberash pblybuityd basryl@feexnBpoi@etlayihaxgt age
20 particle size of 10 to 200 nm especially 20 to 150 nm Fromthe
Vi ewpoi nt (efethjduryldfeng buydctacayletegbhtadicries cppelyanabl eubtiatr, t itgdnt ent
of solvent-insoluble matter in the rubber particles of the acrylic rubber
| at ex § B) acgplateestyeone acumpadhmelr mabben, ahdathe dikeneThasatmiice rabbees
measured by inmmersing a sanple in toluene at 25 roomtenperature for 24
hour s and mantlré fusgidnglate d2,id0a8dnpixtfioe therbolir )The thom Fesgolynaer”749s % by
wei ght, especially not Iess than 80 % by weight. The maxi num gel fraction
is 100 % mpedehghtin oprebends darrd&xacppelymers hblankr gopolymbber grwafe, for
i nstance, polybutyl acrylate rubber, butyl acrylate-2-ethyl hexyl
( met h) acr ghavtymeps lapecomtubbéonsathergedsi t e rubber of pol ybutyl acryl ate
and pol y2- et hyl hexyl
. The acrylic rubber latex can be obtained by polymerizing a
10  monomer mixture of an alkyl {meth)acrylate 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 insténcc methyl acrylate, ethyl acrylate,



(meth)acryl ate, butyl acryl ate-butadi ene copol yner rubber, bétyby52005
acryl ate-styrene copol yner rubber, and the |Iike. The acrylic rubbers may
be used alone or in adm xture thereof. The term "copolynmer" as used herein
conprehends random copol yners, bl ock_cqpgl yners, graft copolyners and
conbi nations thereof. The acrylic rubber | atex can be obtained by
polynmerizing a 10 nononer m xture of an al kyl (meth)acrylate nononer, a
pol yfunctional nononer containing at |east two pol ynmerizabl e unsat urated

bonds in iX-sthyibleagUberylatder waptkyneri zabl e nononers and the like in the
presence of a radical polynerization initiator and optionally a chain

transfer agent acqiredi polfire: t&EMAE Ninememee MUt Riino v rRr i lealkt ortwiet hod,
for 15 exanple, by nethods as described in JP-A-50-88169 and JP-A-61-
141746. Tipelahdeyrizabletin) satrutaatd bondsdn its motarglensna sdihpbneaonsddd ut es
t he mai n backbone of the acrylic rubber. Exanples thereof are, for
i nst ance, fanimtroglucing\d atesdimkend) sir@ tutre Gltheab&yHigrabbes palrtiade 2
methy-1 acrylate, ethyl acrylate, propyl acrylate, butyl acrylate or 2-
et hyl hexylfomur g nsttworkrstalikfhrayetizacby|ettebitavg agrabieer ehstikdtal dyd fgr oup
such as 2-ethyl hexyl nethacrylate or lauryl nmethacrylate, and the |ike.
These may Wrevidieg ah aragiver site fadrgrafting etheimgd fmodbmedrsseendiaro miter.
m xture containing 40 to 100 % by wei ght, especially 60 to 100 % by 25
wei ght, ofExmmplescel| e pelyfnstamald mooemeére ategwgor nirstenceowdidlis s
transition tenperature of the obtained polynmers and econony, in which the
resi dual ddiibadate, irdallpk dyastunade, ety iseeydAraaeateetalyl metagrylate, May
2005 1 8 2-ethyl hexyl acrylate or the I|ike.

: ethyleneglycol dimethacrylate, divinyl benzene, other known allyl,

10 di(meth)acrylate and divinyl compounds, and the like. These may 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
_méthacxylate, ethyl methacrylate, glycidyl methacrylate, hydroxyethyl
methacrylate or benzyl methacrylate, an aromatic vinyl monomer such

20 as styrene or oa-methylstyrene, a vinyl cyanide monomer such as
acryl.onitrile 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,

especiéily 85 to 99.9 % by weight, of the alkyl (meth)acrylate monomer,



The pol yfunctional nonomer containing at |east two polyneri Zablag 2005
unsaturated bonds in its nolecule is a conponent used for introducing a
crosslinked structure to the acrylic rubber particles to 5 forma network
structure, thereby exhibiting a rubher;glasticity, and for providing an
active site for grafting of vinyl nononers nentioned after. Exanples of
t he pol yfuntional nononer are, for instance, dially phthalate, triallyl
cyanurate, trially isocyanurate, allyl nethacrylate, ethyleneglycol

di net hacr@liate, b vioyby beriging, e@EBefallynCIWl abl ¥ ,%1bydi weRiHt) agr yhat e and
di vi nyl - conpounds, and the 1 ke. ese may be wused alone or in adm xture

t her eof Gholyhfiesetioahl ylmeicmaer ylcateaidinigal tyd @yamusad e pdlyiririzable

i socyanurate and diallyl phthal atae are preferred from the viewpoints of

cr ossl i nkingagifdted dmmyd s ity afdleogleg fainid 0an33. 4THebp e gh ¢ opppemaily zabl e
nononer may be optionally used" 15 for the purpose of adjusting the
refracti ve tonbe® % byhwegdlitaioiddheacthan copolyinbaizalble mivecahér,niltey tatiadh
silicone rubbers. Exanples thereof are, for instance, nmethacrylic acid, a
met habr yl thereef ebeirmgoh®d Laclbyasweightiy| IHrethmacpsopantioret af/| theet &bdgrly| at e,
gl ycidyl nmethacryl ate, hydroxyethyl nethacrylate or benzyl nethacrylate,
an ar onat{msethjagiylabn mnomhlsztjocagmlilr e pooductelagk girgpendes asvanyl
cyani de nononer such as acrylonitrile or nethacrylonitrile, a

si | i con- corkbemi sg mmympﬁmommt@u@wla@artmg effect is lowered. If the

y- met hacryl oyl oxypr opyl di met hoxynet hyl sil ane, Y

met hacr y| RSSO PY |t¥1r:| albyhdrashlagrylate i toreldwgeyithyl prapaTéiorant thae

| i ke. These may be used alone or in adm xture thereof. 25 Preferable
proport i m@yﬁﬁnch@nﬁbnam@n@ged:qcamm tqer oermed], osoofthgc ofiects r thbBE | at ex
are from66.5 to 99.9 % by wei es eC|aII 85 t0, 99.9 % by WEI%ht of

t he épkylpl(%ﬂ%élflﬂ%mét%ﬂdﬁe e igs 12905 Iso, if the proportlon of

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 bécomes too high, so the

impact resistance—imparting 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

orga.nic' peroxide suéh as cumene hydroperoxide, tert-butyl

25 hydroperoxide, benzoyl peroxide, tertm_butylperoxy isopropylcarbonate,

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

succinic acid peroxide, cyclohexanone peroxide or acetylacetone



190.1to 10 %by weight, especially 0.1 to 5 % by wei ght of9 tMag 2005

pol yfunctional nononer containing two or nore polynerizable wunsaturated
bonds in its nolecule, and 0 to 23.4 % by weight, especially 0'to 14.9 %
by wei ght, of the other copol ynerizabl @ grononer, the total 5 thereof being
100 % by weight. If the proportion of the alkyl (meth)acrylate nononer is
too small, the products |ack properties as a rubber, so the inpact -

resi stance-inparting effect is lowered. If the proportion of the alkyl

(met h) acr pepdgides BAO ihafgenid heelreer sLeh ofs thetaseohyf Useisianale mBanomer

becomes too small, so the effects to be 10 produced thereby tend to be’
insufficiaprimoNiaen i fperbalfat@porahon o t heompuridinctsvemal genomgR’i s too
-smal |, the crosslinking density is low, so the inpact resistance-inparting

ef fect teadsbigisbeutyvaigile and of-azbbis,opdithéthylvsicronitrdegeind e
crosslinking density becones too high, so the inpact resistance-inparting
ef fect al Hiet erdiStHaseh@rkants pdroxiiies ettt indigaenip gleyoridesadnteeprafaoakly i s a
conponent used for adjusting the refractive index or the inpact resistance
and, Jhenuistdi Sodeshe edewponit af a highereafcitbdtys t o be produced by the use
t hereof, the amount thereof is preferably not Iess than 0. 1 % by weight.
As the radical pol ymecasatdfonsing wirganic yseoxided e emigandn p@®xides,
pol ynmeri zation for the preparation of the acrylic rubber latex and the
chai n tratis¢emaygde uspdiionadipingtdnt Withea rediivong agead, Brg.usuailixienti cal
pol ynmeri zati on can be used wi thout particular restriction. Exanples of the
radi cal pof yemnousasulbfaté fglticasef sedieimrpympjusphate; exndstere bf dermousene
hydroperoxi de, tert-butyl 25 hydroperoxide, benzoyl peroxide,
t ert - but ybpliedsydesiapsepsodarorgyrophiispltate, boryla paristige, of ferrous
"tert-butyl peroxy laurate, |auroyl peroxide, o
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
15 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 poljrmerization 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
20 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

25 | 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.



succinic acid peroxide, cycl ohexanone peroxi de or acetyl acet onea® ®BY52005
20 peroxide; an inorganic peroxide such as potassium persul fate or
anmoni um persul fate; an azo conpound such as 2,2'- azobisisobutylonitrile
or 2,2'-azobis-2,4-dinmethylvaleronitrilbe, and the |ike. O these, organic
per oxi des and inorgani c peroxides are preferably 5 used fromthe viewoint
of a high reactivity. In case of using organic peroxides or inorganic

- peroxides, they may be used in conbination with a reducing agent, e.g., a

mxture of ferrougssithprisebghHeas@Isidicsmyd eRQBRNSIS, palythstizheiodf
ferrous sulfate/dextrose/sodi um pyrophosphate, or a mxture of ferrous 10

sul fate/ sodinorgrouniiehpdecsilié expirre/slehteend amuisitatsaficen use
of a reducing agent is particularly preferable, since the polynerization

t enper at ube qaadhe tiwgreductitg: badiiabneatubteir katk qA)) Mttty addd ingtabed
usually in an anount of 0.005 to 10 parts by weight, preferably 0.01 to 5
parts by shltsweiight asnpoerssiaferdbhie,Os@ivm alepat,t pobyssieimghthodieratdP0
parts by weight of a nmononer m xture used. |f the anbunt of the initiator
is todd smediunt hehvdiratf, pebdtasitzat ippimisaleow,scebunhe prlodiiate omand
efficiency tends to be lowered, and if the ampunt is too |large, the
mol ecul ar pwetaghinim aftes hateo bt Blewd npo) peensed sldmevered, admixhed tpaedf.
resistance tends to be 20 |lowered. Exanples of the chain transfer agent
are, for instance, The siddend mebbaptlatex (Aloanyll ther gaptlaneubber latex (B)
n-tetradecyl mercaptan, n- hexylmercaptan and the |like. The chain transfer
agent is ameoptsedngirefarmibdyemy . sBcbma ratio that the amount of silicone
(polyorganosiloxane} is from 1 to 90 % by weight, especially from 1 to
10 50 % 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



25 the viewpoint of exhibiting the inpact resistance-inparti 9gMekf2005 it
Is preferable that the amount thereof is fromO0.001 to 5 parts by wei ght
per 100 parts by weight of the nononer m xture. 9 May 2005 2 1 Exanpl es
of the emulsifier used in emulsion polynerization for the production of
acrylic rubbers are, besides enmulsifiers which can be used in the
production of silicone rubber |atex (A), fatty acid nmetal salts such as
pot assi um ol eate, sodi um ol eate, potassiumrhodi nate, 5 sodi um rhodi nate,

pot assi umfpak iy , lsﬁlh N "ﬁ&q t:assi &%(F y be
used al one o‘rlamlér\@gﬁng)?( urgﬁtbﬁ‘g% g‘o 1?1%T e g#?plglngjl#g;ggger %Pgih%@%ﬁt he
acrylic ruybfifer! ahfX (&dﬁrsu&lﬁﬁgfd ﬂ{@%@@%&&@aéﬁ?%& b ifle e
anount of silicone (polyorganosi|oxane)“is #rom 1'to % by weight,

especi al | yodifRIBrlpdRicitq 180 it Walooiha H08 SnesRatiak lsyzd rom 1 to 20 % by
wei ght, based on 't he whol e rubber conponent (silicone rubber plus acrylic

rubber). An effect THaf riiFrthiidtifieAl BsihNBEGpries, Shanfaentdedeamepkast i
resins is obtained wthin this range. If the anmount of the silicone .

i ncluded iresiheatidies doibRehitOIRAIRM S ifSrihed Biabhraélet oizeléfilgncing
| mprovenent in inpact 15 resistance of thernoplastic resins tends to

becone i nsighbigiognératidn GISgrdfbabpbhgnaipaitictés Whdredmer vinyloi@ridmsr 50 %
by weight, it is preferable fromthe viewpoint of exhibiting inpact

resi stancds ghdt-pgotgnreizet ditoesilicondgratibergpartcipses€ndilicontheulsber cone
rubber, in other words, graft copolyners are produced by pol ynerization of
vinyl 20 ratengy)qonpiirtdes wifdrein the silicals pubbet anabh ihybpolyheevaspoi nt

of inpact resistance that the acrylic rubber has active sites for grafting
r egar dl esplofsitdidy amexidt if tis¢ Isilicsee rubber particles have no grafting site)
10 and graft copolymer particles wherein the vinyl monomer is graft-
polymerized onto acrylic rubber particles (or particles wherein the
acrylic rubbér 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 convcntionél method using an electrolyte, for example, by

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



From the vi ewpoint of easiness in particle size enhancenent 9bylay 2005
coaggl oneration, it is preferable that the solid concentration of the 25
whol e rubber | atex (m xture of silicone rubber |atex and acrylic rubber
latex) is from10 to 50 % by weight, esgecially from20 to 40 % by weight.
The rubber-nodified resin of the present invention is 9 May 2005 2 2
obt ai ned by pol ynerizing a vinyl nononmer in the presence of the m xed
rubber | atex and, during the polynerization, coagglonerating the polyner

particl essich, téﬂ‘?llji@ftg%)hl& Ra@NEEEN & st IR1iDA Shdtfe ShAGnofB8n i PRA sUmLE! ed

resin conprises, as nentioned above, S5 resin part I cl es contal ning

particl eShﬁz@fmova Baid, sheosdAfceAlanShibE a§ (gl QBRI 361* anAkxar@ht
copol yner particles wherein a Vi nyl nmonomer is graft-polynerized onto

si | i cone nohbefosRliriked esadlft Sgh—bﬁgﬂ@rﬁuﬁhﬁﬁ | gbsAlyddr (Ubtadnédcl By
wherein the silicone rubber a vinyl polynmer are physically coexist if

the sili comgolyubbdzatiant isfl em havneatorgied tacid Sinb@lorér aagddgra{ t angpol ymer
particles wherein the vinyl nononmer is graft- polynerized onto acrylic

rubberS pafrheth)esrylite pavhioches agheiseldsddén JRA-60c2 68688 RAdSt he7gany|

pol ynmer are physically coexist if the acrylic rubber particles have no
grafting antdejP-A-8-1270deftertdld polyhatrithtoaveystgm. pdidrciteissiesired tbhe
resin particles is not less than 100 nm especially not 15 | ess than 120
nm and isbtah awudbhbdramotlified rerin ésvéogad wverdgarpaeticlehsize 8401 @ntol f t he
average particle size is less than 100 nmor nore than 1,000 nm the

i npact re$00tramg et iepdsferabloweiseldan isopgatiersdit eantihargdiiie addt@nanof a
solvent-insol uble matter in the rubber-nodified resin is not |less than 40
% by wei ghtgargspecidl | yAmoindmssiic haalt7ds Ypaytic@lariei ghifermeol esirepeanal |y
not | ess than 80 % by wei ght.

10 operation for adjusting the pH of the system after the completion of the
coagglomeration 1s 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 0 to 30 % by

~weight, especially 0 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



The "coaggl oneration to enhance particle size" or "particle 9siMag 2005
enhancenent by coaggl onerati on” denotes sinultaneously agglonerating at

| east two kinds of polyner particles having different chem cal
conpositions in the same systemto enhance the particle size. 25 The
particle size-enhancing coaggl oneration can be carried out by a
conventional nethod using an electrolyte, for exanple, by adding, prior to
the step of polynmerizing a vinyl nmononer or during this 9 May 2005 2 3

step, an trﬂ%gamﬁbé@héte%&c“lfa&é%%gﬁhﬂkf@:toesn?aﬂl'ﬂ%%ﬁggkﬁﬁb%ﬁ&}ﬁh as
hydrochloric acid, an organic acid such as acetic acid, or & latex of

non- cr ossid ke ¥l dirgraup- qp@ﬁé'a’i‘h@ﬁn@‘i’@%é! 'mfgeo@héfé‘@éjaméndency that
copol yneri zati on of an unsaturated acid nononer- and an al kyl 5

(et h) acr i @t @ifflenegy aF%;I)dlté Ghasedriah ptBdfcPdn? shiR, cldls Ar8-dkdsf0& band
JP- A-8-12704, to the polymerization system Wen it is desired to obtain a

rubber-nngrédgdede5|n haV|ng an average partlcle size of 100 to 400 nm it
is preferable to use an inorganic salt, an inorganic acid or an organic

aci d. 5An i nor gani cirs ehbeicf W&l ﬁﬂla:-maygnam:f ebhesinsh e polydrdpesatison for
adjusting the pH of the systemafter the conpletion of the coaggloneration

i's omttedn dlsetrolytel, pre€siatdd the ahicim théerdolfds fromddfl ed IEpanthdyi ng an
average particle size of 300 to 1,000 nm it is preferable to use the acid

gr oup- contvaigh t) & spepatliyner? tatteparanbexaiphe, pdr 106 panitsl byrwaigltqsbhdni ng
copolynmer is, for 15 instance, copolynmers of 5 to 25 % by wei ght,
especi al | paSid) ooflThts hyixedeirgiberolataix. | edsthenemonsHt is afoed smeald, sheh as
acrylic acid, nethacrylic acid, itaconic acid or crotonic acid, 45 to 95 %
by wei ght coeggleaialatiorbiends 85 dbchy watlyhdiffiofiltst [Bdabt anmuahkys too
(meth)acrylate having a C, to C,,
10 large, unfavorable phenomenon such as lowering of impact resistance is
easy to occur.
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 particﬁlarly
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



al kyl group- (preferably a mxture of 10 to 80 % by wei ght of %amagl Rgb520
.acrylate having a C, to C 2 al kyl group and 20 to 90 % by wei ght of an

al kyl methacrylate having a C, to Cl1, alkyl group), and 0 to 30 % by

wei ght, especially 0 to 20 % by wei ghtg sof at | east one other vinyl
mononer. copol yneri zable therewith. In case of using an inorganic salt, an
I norganic acid or an 25 organic acid as an electrolyte, preferably the
anount thereof is from0O. 1 to 5 parts by weight, especially 0.2 to 4

parts by (poi@ghlerizRich eeReeraldy 103 50 & mg;rtmﬁa_ight\z\eiMIer Redink0ehparts
by wei ght (solid basis) of the 9 May 2005 2 m xed rubber latex. If the

amount i seleetro$yi@l, | thd hsolgeaadietBhaid durtkendsdttnhed did fddmblete! thé he
anount is too large, there is a tendency that it is difficult to apply to

i ndust ri aholyhoekizdion. siPreferelbdy stlae atasierizatioh iproaduikedoud wmticase of
usi ng an acid group-containing copolynmer |latex as an electrolyte,
pr ef er abl yollyheerdeatioh dorarezsiorn of thewifyl rhohoniér pardisedoyt 1es8it @8 % by
especially 0.2 to 5 parts by weight, per 100 parts by weight (solid basis)
of th® mwegglrtubber |atex. If the amobunt is too small, the coaggloneration
tends to occur with difficulty. If the amount is too 10 |arge, unfavorable
phenonmenon such asThowelyme:fatiorp e peesiistcasdeons30 ¢aB0W mederablihe
time of adding an electrolyte such as inorganic salt, inorganic acid,
or gani ¢ deprh 80 mc8a°Q@r oup- cont ai ni ng copol yner latex to the
pol ynmeri zation systemto enhance the particle size is not particularly 15
limted so | ong asThtimyaggrmmeenpobymesized ipl theemdyed mybibive lstepiog
pol ymerizing a vinyl nonomer in the presence of rubber particles. From
component for raising the affinity of a rubber-modified resin with a
10 thermoplastic resin to thereby 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, c-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,



~ the viewpoint of inpact resistance, it is preferable to add thetagl ecosol yte
to.-the polynerization systemprior to starting the polynerization or until .
90 % by weight of a vinyl nononmer used for the polynerization is 20

pol ynmeri zed (polynerization conversionyQ to 90 % by weight), especially
during the period after not |less than 10 % by wei ght of the vinyl ~nononer
used for the polynerization is polynerized and until 70 % by weight of the
vi nyl nononer used for the polynerization is polymnerized (polynerization

conver si 0RspBcialyP0 ¥obho s W&agm; 8f §§ﬁ€ﬂi@%ﬂﬂic@§tk?%@§oﬁﬁ? RR{IQ

after not less than 10 % by wei ght” of the vinyl "nononer used for the

pol yneri zali atryilik @y mabhaate@tfeubt bf fhidhnayadiie abolBameMtided
nmononer used for the polynerization is polymerized 9 May 2005 2 5

(pol ymer i zabireitic oringt sinehokfet,0 vhdy %chinidd dionondéE eth 288 MkedN&inyl
el ectrolyte, the polynerization is further continued to conplete the
pol yner i zahonomelPraidnabl lyket he pol ynerization is carried out until the
pol ymeri zati on conversion of the vinyl nonomer reaches at |least 95 % by 5
wei ghtS The pol yneFrefirabiy t drpeiral unenomerrienmsd i aglafoyirtesfe by from
40 to 80' C. The vinyl nononer polynerized in the m xed rubber latex is a
conponent phots byiweightt leepatiadlly Sytood0gpanblisy waight,i edre esipecislih8ato 10
thernoplastic resin to thereby uniformy disperse the rubber-nodified resin
into the ERepavi byt weiglelsi while the arasent kdt thdhevhidier ropbastatex fsedidy is
incorporated with the rubber-nodified resin and nol ded. Exanples of the
vi nyl nondasis)aisefroor40nt &% parts byr sreaght, espgdiatiyn6oeto Oicpaats Hyyr ene,
a-met hyl styrene, p-nethylstyrene or
weight, more especially 80 to 92 parts by weight, wherein the total
10 thereof is 100 parts by weight. If the amount of the vinyl monomer is
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 isclated 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



15 divinyl benzene, a vinyl cyanide nononer such as acryl oni tr Mag @005

met hacrylonitrile, a hal ogenated vinyl nononmer such as vinyl chloride,

vi nyl i dene chloride or vinylidene fluoride, nmethacrylic acid, a

met hacrylic ester nononmer such as neth g met hacryl ate, ethyl nethacrylate,
butyl nethacryl ate, glycidyl nethacrylate, hydroxyethyl 20 nmethacryl ate,

et hyl ene gl ycol dinethacrylate or 1,3-butylene glycol dinethacrylate,
acrylic acid, an acrylic ester nmononmer such as nethyl acrylate, butyl

acryl ate, sgipek Ayl Ael yﬁa}qgaa@& Bydes%ﬁmt &ki@%déﬁg%er@@ochmgﬁu k&iq,The

vi nyl mononers may bDe use one or admxture 0, one ‘or at

| east t wogMific %@ﬁ&ﬁ%r#@%c@@?%&@ﬁ é’éd?%%lﬂﬁrlbféptd 8 g%lléfdtéttﬁges- o

these, fromthe vie I nt's of easiness in particle size en enent by

coaggl omerAkONs AUk dtIIAC hyd Gl NER wateP! &t cﬁ%t&g'ﬂémm&?%@ 4he
cont ai ni ng 50 tsé 100 g/?f%y wel gh? 9 May 280’5 2% especially 70 to 100 % by

vei ght, oboByBENaar ¥hi-y -8} Ry ANIATR isPAdoOippRfatiel Yl i ¢ ester nononer,
the rest of "which may bé the agbove-mantloned aromati c vinyl nononer, vinyl

cyani dg nononer, hghegeRakedbyaidd rBMIEmANHcHheedinkgin XHY &ftgtaldfy, the
vinyl nononer is used in an anmount of 2 to 60 parts by weight, especially

S to 40 ppoiwidtyornRiteRf is iMoepesPRE MioyvaridQs tRerPRipissty re€irghto %W@i l e
t he amount of the whole rubber latex (solid basis) is from40 to 98 parts

by wei ght th@spepladtiy réfint coiipopaidss blaviMgaghimpr®val Rapact atsistdlcé.o 92
parts by weight, wherein the total 10 thereof is 100 parts by weight. If

the anount of the Wxayhprenaferihies tHegtndplageic thsi® bsea foendaseyntdiat
i npact resistance is not sufficiently exhibited, since the content of
rubber coppbrnédny] baberids, chtodnated gdlyvinyl chloride, polystyrene, styrene-
10  acrylonitrile copolymer, styrene-acrylonitrile-N-phenylmaleimide
copolymer, o-methylstyrene-acrylonitrile copolymer, polymethyl
methacrylate, methyl methacrylate-styrene copolymer, polycarbonate,
polyamide, a polyester such as polyethylene terephthalate, polybutylene
tefephthalate or' 1,4-cyclohexanedimethanol-modified polyethylene
15 terephthalate, lbutadiene rubber-styrene copolymer (HIPS resin),
acrylonitrile-butadiene  rubber-styrene copolymer (ABS resin),
acrylonitrile-acrylic rubber-styrene copolymer (AAS resrin), 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



t he amount of the vinyl nononer is too small,. the handling enMdy 2005
becone difficult since the powdery state of the rubber-nodified resinis
15 deteriorated. The polynerization of the vinyl nononer can be carried out
by a conventional enulsion polynerizatign. As a radical polynerization
initiator used therein and a chain transfer agent and an enul sifier which
are optionally used therein, there may be used those usable in the 20
production of the acrylic rubber latex. The limtations concerning t he

amounts ofs b?&?tb%ﬁ%l O 'E%g?ffr&lﬂq% %C{ hh6. ﬂéﬂg%g %{r SO

applicable t hi's “case: he ru re5|n o]

pol yneri z I fgp(gg MRV He ﬁﬂ ]frﬁ vx%g f t he
obt ai ned ?éﬁ%:})f%m%ﬂgoym eru %ﬁ?}mt hen?orgn eaélﬁl% t@ tB% eﬁlnsg g]t i on
of the pOﬂrMPB&t E@¥1s’?§n€@fdﬂ ﬁi’erﬁ?ﬂ&. ikt Ye&ls @%%rsuifff&'ieﬁﬂ?% rovdy, addi ng
a net al t such as cal ci um chl or| de, magnesium chl ori de or gnesium 9

May 2005 agd7if SHlef @f@urf isffod rl@fg@raltquﬂlfﬁéﬁ&mocnﬁeﬁh@aﬁy@ne afﬁ-olp\e@lﬁeghl oric
acid, sulfuric acid, phosphoric acid or acetic acid, to the'latex to

coagubsat estibk ad ﬁlgﬁ:lﬁty SERPEAFTNE hWeGhESE oMthb m@}ﬂoplggﬁy%atnswg and
drying the polyner. A spray-drying nmethod is also applicable. 5 The thus

obt ai ned rubber - noMiikirgd of 68 ithefhibhlastist ?ésﬁno%ltlp@/\/@@hcioﬁohﬁeﬁxa)f ithe _
i ncor porat ed into various ther m)pl astic resins to glrve er m)pl astic resin

conposi t i ansh&avhadified reginoad bepagied esitdafiestly biinkabent thheugh
thernoplastic resin are, for instance, polyvinyl chloride, chlorinated

pol yvi nyla Héresdlod, mpdry st sibboe, nikyf 6fehe Hkeaganilthent frdl e keepdiygehe
styrene-acrylonitril e-N phenyl mal ei m de
mixture through a roll mill, an extruder, a kneader or the like.

10 The thermoplastic resin compositions of the present invention
may contain usual additives, e.g., plasticizer, stabilizer, lubricant,
ultraviolet absorber, antioxidant, flame retardant, pigment, glass fiber,
filler, polymer prdcessing 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 esﬁecially 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



copolymer, a-nethylstyrene-acrylonitrile copolyner, polynethyl May 2005

nmet hacryl ate, nethyl nethacryl ate-styrene copol yner, polycarbonate,

pol yam de, a pol yester such as pol yethyl ene terephthal ate, pol ybutyl ene
terephthal ate or 1, 4-cycl ohexanedi net hapol - modi fied pol yet hyl ene 15
tereplithal ate, butadi ene rubber-styrene copolynmer (H PS resin),
acrylonitrile-butadi ene rubber-styrene copolyner (ABS resin),
acrylonitrile-acrylic rubber-styrene copolyner (AAS resin), acrylonitrile-

et hyl eneppgpyhep@arrtibhay - styrene copol ymer (AES resin), polyphenylene
ether, and t'he like. These nmay be used alone or in adm xture thereof. 20

Exanpl es of a conbpalies meétiaidd é@ﬁireﬁt&@néﬁ?id@ecﬁf@r fhétni6PldseR! Festh 5 tO
95 % by wei ght of polycarbonate and 5 to 95 % by weight of H PS resin, ABS

resin, AASohBfISItIOhsAES g eShiedtioh aindliaiEolextAdsi¥nhy bidk ghidldiggdaad m xed
resin of 5to 95 % by wei ght of polycarbonate and 5 to 95 % by weight of

pol yet hyl eakridyrepit hat alpplacaiplel sbuhy! iReni@slaptichaddhecdinpioaitiord dfher eof
100 % by weight). Tt is preferable, fromthe viewoint of a bal ance of
physi @Gl tips ppeséheivdii@dbnt he anmount of the rubber-nodified resinis from
0. 1to 9 May 2005 2 8 150 parts by weight, especially fromO0.5 to 120
parts by wei ght, pTheldftaiped msokied\ertitiesdfave éhefikmnliaspact ressstancef t he
anount is too small, the inpact resistance of thernoplastic resins is not
suf fi ci enabyompanukeyith ahdskefudihg eomunitidisal onphat geodifierss difficult to
mai ntain the properties 5 such as rigidity and surface hardness of the
t her mopl asti ¢ resi The pridsenndgnoeéntonhisrmopt apecificadli expiliaihed byoiednsowder
of the rubber-nodified resin can be carried out by firstly mxing them
t hrough af eeasglles, bitdt jis 4o rbebhmderstomd that tiee Iprkseahdnvdremon is not
mel t - kneadi ng t he '
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 polymerizatidn 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)}]



m xture through a roll mll, an extruder, a kneader or the | 9k#ayl@0The
t hernopl astic resin conpositions of the present invention nay contain
usual additives, e.g., plasticizer, stabilizer, lubricant, ultraviolet
absorber, antioxidant, flame retardantg,pignent, glass fiber, filler,
pol ymer processing aid, polyner lubricant and antidroppi ng agent. For
exanpl e, preferable exanples of the flane retardant are a 15 phosphorus
conpound such as triphenyl phosphate, condensed phosphate or stabilized

red phosphorus, a gijhi&SoRe CPIPWRLHSURSEC fmﬁgmmﬂfs%a%ehaawd&n

pol yor ganosi | oxane copol yner, and the Tike. Preferable exanples of the

pol yner pfoapesditeafod @MfolRt ﬁﬁarew&%ceecpﬁ}@éy,mfé oPHCH @RSt %&ﬂ%le_
nmet hacryl ate-butyl acrylate copolynmer. 20 Preferabl e exanples of the

anti dr oppThé sﬁﬁﬁ?‘le £s ihAEPSART BRNJIR8hBSfors24 m@srs and centrifuged at
pol ytetrafl uoroet hyl ene. Preferable anmounts of these additives are, from

the vi ewpo2 O®f r ¢f HECoE06D hAIANES, Andl the 3IReiphit Hebyery®igghtof the
especially 0.2 to 20 parts by weight, nore especially 0.5 to 10 parts by

wei ghts,  peludfe-paolsbhy nyaitghin ehe asdrhpldrpisasdlcalagsi.n. 25 The
t her nopl astic resin conposition can al so be obtained by mxing a | atex of

a t her noplzsd isipeesigtrghgthja | atex of the rubber- nodified resin and
subjecting the mxed |atex to coprecipitation of 9 May 2005 2 9 pol yner

particles. Ml di ngThetlzodsimpacenitrongit ywas atehonrédertmgdast OCrasdn
conpositions, e.g., injection nolding, extrusion, blow nolding and
cal ender i 285C ave appig cahtetchedt Ng 4t iachophastt ca residhecbripdsiinchndaof 5
the present invention. The obtained nol ded articles have excellent inpact
“resi st ancaccording 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
water 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.



as conpared with those using conventional inpact nodifiers. PBhdagr2geht
~invention is nore specifically explained by neans of exanples, but it is
to be understood that the present invention is not 10 limted to only
these exanples. In the foll ow ng exanpkegs and conparative exanples, all
parts and % excepting variation coefficient are by weight unless otherw se
noted. In the foll ow ng exanpl es and conparative exanples, evaluation was
made in the follow ng manners. 15 [Solid concentration of |atex and
pol ynerization conver sijagledicpiagpPl € of a | atex obtai nggnafiherpaegcti on was
dried in a hot air dryer at 120'C for | hour to nmeasure the solid
concentration (heatiggrenesiiye). The pol ynerization convgrsion of a rubber
| at ex was cal cul ated according to the equation: (anount of solid
matt er/ anount of = 20BmmybnRIthachar-gedBMAJLO00 [ Average parljxle size] Using
as a neasuring apparatus M CROTRAC UPA made by LEED 86 NORTHRUP ‘
| NSTRUVENTSe poéymelizagicay ebager gt iveds 98 26. (Dhie) obndiridek lakexd &tadom
coefficient in particle size distribution (standard 25 devi ation/ vol une
aver age paolidatentsinde)f k O19) ai¥hveesg: paativtedizbyofal O lnmghind catadation
met hod. [ Content of solvent-insoluble matter (gel fraction)] 9 May 2005 30
A | at ex waseffragiedt bif 3& Y aAlst)'tRBef aontéhthdwdvamdinsEmbde matier in the
tenperature for 8 hours under reduced pressure to give a test sanple. The
sanpl e waST-BiA smxpdlymesi wasd® P@r 24 hours and centrifuged at 12, 000
r.p.m for 60 mnutes, and the weight percentage of the

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
Octarhethylcyclotetrasiloxane ' 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



5 toluene-insoluble matter in the sanple was cal cul ated. [|z@&dMagpago5
strength] The |zod inpact strength was neasured at -30'C, O C and 23'C by
using a notched 1/4 inch bar or a notched 1/8 inch bar according to ASTM
D-256. 10 [Fl anme resistance] Evaluat[o%:¥a§ made by UL94 V test.
PREPARATI ON EXAMPLE | 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 nononers and a

t her monet @bntest Shaiaeh Wb Sofiliftef akliow RY S Peradi epts silhc%l%{g%%i%g}eg @hrrgunt

(part) Pure water 189 20 Sodi um dodecyl benzenesul fonate

tenper at UrBeVEsicbAB b &Ethe? WlsCInpBsPY & 08 JNEf sAYUSIrRMcWhi Pt A4 ogen
gas. Subsequently, after adding | part of pure water and 0.02 part of

pot assi UmapRl Wl St STIRMABoPYEIAET cOmpaesht, R v e g hiRItt@WMNGd
ingredients was added at a tinme to the system and 25 was stirred for 1

hour to cemptiat ehbbge BRIdEBAVERIibAN, thus giving a |atex of ST-BMA
copolymer. 9 May 2005 3 1 Ingredients Arount (part) Styrene (ST) 0.7

Butyl Frethacrylate (BMA) 1.3 The pol ynerization conversion was 99 % The
obtained | atex had a
PREP TION EXAMPLE
Preparation of silicone rubber latex (A-2)
Silicone rubber latex {A-2) was prepared in the same manner
as in Preparation Example 1 except that vinyltriethoxysilane (VTES) was
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



5 solid content of 1. 0 % an average particle size of 10 nmY%Ndya2005
variation coefficient of 38 % Also, the content of solvent-insoluble
in the ST-BMA copolynmer was 0 % Separately, an emul sion of a
conponent was; prepared by stirring a mxture of

matt er

silicone rubber-formng

the followng 10 ingredients at 10,000 r.p.m for 5 mnutes with a
honogeni zer. | ngredients Amount (part) Pure water 70 SDBS 0.5
Cct anmet hyl cycl otetrasil oxane 94 15 Vinyltriethoxysilanc (VTES) 2

copolymer was kept at 80'C, and thereto were added 2 parts o

dodecy! bgpzerei st IF@mgmfae@iﬁa@rmr%ﬁep@dcfecpf PHE Er i1 gl thijBhHStwhbe
systemto pH 1.7. Th

. conponentstiviedagided @tioa 1 hoi®.t 0 the | atex.

e 20 above enul sion of silicone rubber-formng

Tet r act haxysédaits( FES)adle SUbs afuehie Yo the LR4@Mm COUUARI @.idyf@ paArtBYR

The resulting m xture was

stirred for 6 hours, and after cooling to 25 C and allowng to stand for

- 20 hours, the mxture Wegredaehtsted to pH 8.4 w th sogimunsydrax) de to
finish the polynerization, thus giving a silicone rubber latex (A 1).

The

pol ynmBri zation conv@wsiydmczylak (B¥ silicone rubber-formdg conponent was

85 %

The obtained latex (A-1) had a solid concentration of 23 % an
average particle si 2dlydfm8bhacrylate(ZMA) i ation coeffici én04in particle

size distribution of 39 % Also, the 9 May 2005 3 2 content of

sol vent - i Ssbedphen tint ther folbewitlg Wmixthee sivhs cahied dvbpwise ovehed didumsone

rubber

10

15

20

25

| at ex was conposed of 98 % of silicone conponent
and after the completion of the addition, the mixture was further stirred

for 1 hour to complete the polymerization.

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
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,
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 240
Silicone rubber latex (A-1} (solid basis) 11.9
_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



and 2 % of ST-BMA copol yner conponent, which were cal cul at ed 9b¥egd208h t he
charge and conversion. 5 PREPARATI ON EXAMPLE 2 Preparation of silicone
rubber latex (A-2) Silicone rubber latex (A-2) was prepared in the sane
manner as in Preparation Exanple 1 exgept-that vinyltriethoxysilane (VTES)
was 10 replaced with tetraethoxysilane (TECS) so that the total anount of
TECS was 3 parts. The obtained |latex (A-2) had a solid concentration of 23
% an average particle size of 85 nmand a variation coefficient in
particl e adided. di Stibsbytientyof 187plertsAlcfomedthe] cortlentrydé tes qMMmY - wasol ubl e
matter was 81 The silicone rubber in the silicone rubber |atex was 15
conposed aflded dsafwsicl bvand bhouppdeningwhizitddi pEF+8MA ssafiahny netlfate
conponent, which were cal cul ated based on the charge and conversion.
PREPARATI @i sExMRL Eo ritraapar thé partflasizel by aggloeerdtadexwlid B) p2atsiof
five-necked flask equipped with a stirrer, a reflux condenser, an inlet
for introllMAngaditeesgeddeds, Adreri thieecompie finnoddheiayliniono meirsingmwad sa

t hermoneter was charged with the follow ng ingredients at a tinme.

| ngr edl enfurthes nentipaed)to camplekst re poly1RSrRationnthiisagying & kiex of
tenperature was then raised to 700 Cwith stirring in a nitrogen stream
After reatdbhgr-moodified meginur(@. of Thaepeyimernizagon spgvasden gas PAgledi ent s

was added at a tine to the system and 0.05 part of ) .
he obtained rubber-modified resin particles had an average particle size

of 185 nm and a solvent-insoluble matter content of 90 %.
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 ().
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 mercaptidé, 1.0 part of stearyl alcohol, 0.5
part of stearic acid amiae, 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 frade 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 péllets 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 fest specimens. The results of the Izod impact test are shown in Table

1.



pot assi um persul fate was further added. The resulting m xture was 29M0is5rr ed
at 70'C for 1 hour. Ingredients Anmount (part) 5 Butyl acrylate (BA) 4
Al'lyl nethacrylate (AIMA) 0.04 Subsequently the follow ng m xture was
added dropw se over 5 hours, and aftegsthe conpletion of the addition, the
m xture was further stirred for 1 hour to conplete the polynerization. 10
I ngredi ents Anount (part) BA 96 AIMA 0.96 The polynerization conversion
was 99 % The obtained |latex had a solid concentration of 33 % an average
particle size of 80 nmand 15 a VvBXKAMPOR goefficient of 28 % Also, the
content of solvent-insoluble matter was 96 EXAMPLE 1 A five-necked fl ask

equi pped with a stArpewdea sfeflibbecanddiftrt resiz0 (AN wad grebaied Nty edeici ng
nitrogen gas, an inlet for introducing nononers and a thernoneter was
char ged vsammet marimd awiingEkagrgdi Erikeept that ithe.siliognedidsiexr Wrexni- (part)
~ Pure water 240 Silicone rubber latex (A- 1) (solid basis) 11.9 25 Acrylic
r ubber |a2bXW@B ys¢dolinstdzabi o TBel sTheonenpabheur daves (Ael). raiThd to

70'Cwith stirring in a nitrogen streamand, after reaching 70'C, 0.03
part &f peelssétinaiiensobhutesions wihsVey 9605 The 8btained rubber-modified

resin particles had an average particle size of 180 nm and a solvent-

insoluble matter content of 89 %.

The Izod impact test was made in the same manner as in
Example 1 except that the rubber-modified resin (II) 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 (IlI) was prepared in the
same manner as iﬁ Example 1 except that a monomer mixture of 75 % of
15 ST and 25 % of acrylonitrile was used instead of MMA. The
polymerizétio-n 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 mbnomer in the presence of rubber
25 particles was carried out wi-thoﬁ.t coagglomerating the rubber particles to
enhance the particle size.

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



added. Subsequently, 15 parts of nethyl nethacrylate (MVA) wa$ MadEH S
dropw se over | hour, during which 1.2 parts of sodiumsulfate was added
to enhance the particle size by aggloneration when 3 parts of MVA had been
added. After the conpletion of the addgti on, stirring was 5 further
continued to conplete the polynerization, thus giving a | atex of
rubber-nodified resin (1). The pol ynerization conversion was 99 % The

obt ai ned rubber-nodified resin particles had an average particle size of
185 nm anprepawid/ént thasedmbl enamihéerascont Exanople9Q Uxcdpe tbht asodidirhat ex
was diluted with pure water to 15 %in 10 solid concentration, and thereto
was addeds@ifpte wsarsofiot aldrdedn chhopiadenicoizactagebaversiba waseQ YTheThe
resulting slurry was once heated to 80'C, and was then cool ed, dehydrated
and dri edobtrigiederabpomgeedidied udier partbcdiesilead mesamedge panticlel®@epsrt s of
~a vinyl chloride resin having a degree of 15 polynerization of 800 were

i ncor por aBedn. angaa sehwinttivsalubbematbel tovtent e6BM Y1), 3.0 parts of
octyl tin mercaptide, 1.0 part of stearyl alcohol, 0.5 part of stearic
acid anmide, 0. 5 pahe Bodvbmpantctesti Wadi mladssierthe) saBapanansger as tiani um
oxide and_1.0 part of a high nolecular processing aid comercially

avai | abl eEgagerlet hexcentiéhatthe gubbsxnadifiedaesimdld woshysadainitgad of
Corporation. The m xture was nelt-kneaded by a 50 mm single screw extruder
(nodel vSHee pebhssenpdifiegh apsirp(list Thekicsults xepsboma 119(549@1@)11 o give

pell ets. The obtained pellets were nolded by an injection noldi ng machine
(nodel I'S- 170G nade by Toshi ba Machine Co., Ltd.) at a cylinder
tenperature of 195" Cto give 1/4 inch |zod inpact 25 test specinens. The
results of the Izod inpact tIMBARAIRYEALXAMBE S 1. 9 May 2005

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



3 5 EXAMPLE2 A powder of rubber-nodified resin (11) was prepaMeg EfA0bhe
sanme manner as in Exanple 1 except that the silicone rubber latex (A 2)
was used instead of the silicone rubber latex (A-1). The 5 pol ynerization
conversion was 99 % The obtained rubbeysmpdified resin particles had an
average particle size of 180 nmand a solvent- insoluble matter content of
89 % The lzod inpact test was nade in the sanme nmanner as in Exanple 1
except that the rubber-nodified resin (11) was used instead of 10 the

r ubber - nodinbited ¢asient (cf)90 ¥he results are shown in Table 1. EXAMPLE3S A
powder of rubber-nodified resin (111) was prepared in the sanme manner as
in Exanpl e | exceptThHddkod itwpaseiest XA enaflc 7 YhefsdibeShanter? as%of
acrylonitrile was used instead of MMA. The polynerization conversion was
96 % The Hvimipled exbbet thatithe egaft espolypacet i(lihesadatbeahirastendoef pagticl e
size of 160 nni and a solvent- insoluble matter content of 88 % The |zod

i npact t estubles-madkfied telsén $Bme Thennesulas aira siOviiaffalelell except that the
rubber-nodified resin (111) was used instead of the rubber-nodified resin
(1). The results are shown in Tabl e ITalfl®VPARATI VE EXAMPLE | Pol yneri zati on

of a vinylmonomer—mthe presgnce—of —ubber—25—part Iéa was—car-i-ef out
wi t hout cgaggl onerating the rubbgix.phrii e to menlsance - parg?{ﬂ‘e si ze.
. That is to--say—a—powder-of rubber-nodified resin (1] halXg 1y, y.-280
2
Strength (kJ/m ) o°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



36 prepared in the same manner as in Exanple | except that Sodiagn208blfate
was not added. The pol ynerization conversion was 99 % The obtained
rubber-nodified resin particles had an average particle size of 85 nm and
a solvent-insoluble matter content of 893%. 5 The |zod i npact test was nade
in the sane manner as in Exanple | except that the rubber-nodified resin
(11 was used instead of the rubber-nodified resin (I). The results are
shown in Table | COVPARATI VE EXAMPLE 2 10 Pol yneri zation of a vinyl nonomer
in the preseme tstr ufherrespdts het ediomas inalabled out in the same manner as
in Exanple | except that a conposite rubber previously obtained by
particle size enhancing coaggloneration was used instead of adding an

el ectrolyte during the polynerization. 15 That is to say, a flask was
charged with 240 parts of puc®MRARATIVIF EXARMAIE (Bsolid basis) of silicone
rubber latex (A-1) and 73.1 parts (solid basis) of acrylic rubber |atex
(B-1) to give a m Xé dzddbempaet dxst Terg heade xed the bdrenel atexnevere added
0.7 part of acetic acid and then 0.5 part of NaCH at 70°'C in a nitrogen

st r eanvt o Egfarapie doexennygitortethe goaftubimlyoferefifaobtddngsr iri Cloenparzative
(conposite rubber). The average particle size of the conposite rubber was
175 m. T ¥aBPéhtaiwed veedoinsteaduisbethd andberemaatified desipwi(Be T parts
of MVA over 1 hour. After the conpletion of the addition, the reaction

m xt ure WAESHISt & skewrrisuTable 2-hour to conplete the 25 pol ymerization,
thus giving graft copolynmer (IF) particles. The polynerization conversion
was 99 % The obtained graft copol ynekdblg&2ticles had an average particle

si ze of 185 nmjfand a sol Vént-i nsol umli?xampletl c Ex. 3
_ om. Ex,
Izod impact strength
(kJ/m2) at 23°C 68 o9
10 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

15 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-

20 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-

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



9 May 2005 37 matter content of 90 % The |zod inpact test dwdsynadesin
the same manner as in Exanple 1 except that the graft copolyner (I1') was
used instead of the rubber-nodified resin (1). The results are shown in
Table 1. 5 Table 1 Ex. 1 Ex.2 Ex.3 Comt 9Com Ex. 1 Ex.2 1zod inpact 23C
65 55 35 13 20 strength (kJ/n2) 0OC 11 10 9 7 8 Fromthe results shown in
Table 1, it would be understood that a high effect of inproving inpact
resistance is exhibited by the use of the rubber-nodified resin of the
present i AvkEnitoRsatuble impbler ceotemididli 86 for Vitnylolthiined detersivas.
EXAMPLE 4 Into 100 parts of a polycarbonate resin conprising 2,2-bis(4-
hydr oxy ph&HPI9GEd farte caggnldiiepHenatmentrponbatsamd thavineg as weEghmples
average nol ecul ar wei ght of 23,000 were incorporated 3 parts of the

r ubber - nodi {9 S¥era P qan ohpabbaeanedifiedargsia (1V).0. 3 part of a phenolic
stabilizer (TOPANCL CA made by ZENECA) and 0.3 part of a phosphorus
stabilizer (ADEKASTABOPEPABitiHHeWEY REGPRIDhRaINGOJIE Rinatherubbst-ur e
was mgj)at-knecﬁgeg by .a 40 mm singl e screw extruder (npdel 20 HW 40-28 nade
by Tabht aEUECAKEBIBNIY) aesosaEE te Bievscqipel shewnTHe Tadde a3 naadpwriset s
were dried at 110C for. nore than 5 hours and nolded by an injection

ol di ng. nBEHFHE(HRRRIDTEASTBHE A Byl HPRre] REXR4SEmady bx The

cylinder ngg%r gttgéle“%rlgsaogtég tgol \é?vellpdél{er%(s:h Lﬁ?g 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)

10 at a cylinder temperature 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.

Thel 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



i npact test specinens. The specinmens were subjected to the | Zoday REY52005

- 38 i npact test. The results are shown in Table 2. COWARA-TI VE EXAMPLE 3

The I zod inpact test was made in the sane manner as in 5 Exanple 4 except
that the graft copolyner (I1) obtainedd@ Conparative Exanple 2 was used

i nstead of the rubber-nodified resin (1). The results are shown in Table
2. Table 2 Exanple 4 Com Ex. 3 1zod inpact strength (kJ/n2j at 23'C 68 59
10 Fromthe results shown in Table 2, it would be understood that in case
of using trhpeatdibexcepdthiaethe eabbedfmbldefipd esei (l) Menhbemseds an i npact
nodi fier for polycarbonate resins, it exhibits a higher effect of

i mprovi-ng inpact réniGoanmeraivecBrpaipld W the procatitire afoEyariple @R Ni ng
a conposite rubber conposed of a silicone rubber and an 15 acrylic rubber.
EXAVPLES Bepditasl Axtepexhaf thahidrbarediddifiddresin ([}l Ahdvihe phepphedusn the
same manner as in Exanple 1 except that in the preparation of rubber- 20
modi fi ed besed fameretBxdapt ériphearhdrghespleaichwegeddtheseatrount of silicone
rubber latex (A- 1) to 18 parts (solid basis), the amount of acrylic
rubberS| atex (B-1) Hhe 72spéist of (tot i dodasingactt bestammdntlaohe Msistarid:
parts and the anmount of sodiumsulfate to 1.5 parts. The polynerization
conver si ofVeluanpnars sigown ith®abbt 8i ned rubber



25 nodified resin particles had an average particle size of PO0Maym2888 a 9

May 2005 3 9 solvent-insoluble matter content of 86 % The obtained | atex
was subjected to a.coagulation treatnent in the sanme nmanner as in Exanple
| to give a powder of rubber-nodified rggi n (V). A conposition was
prepared using the obtained rubber- 5 nodified resin (1V) according to the
reci pe shown in Table 3, and was nelt-kneaded by a twi n screw extruder
(rmodel - TEX44S made by The Japan Steel Works, Ltd.) to give pellets. The

obt ai ned pellets re—arted—gt—130-€-forrrmore--than-5-hpurs, and nol ded by
an injection noldijng machine [(nodel FAS {10013 nade by Kabgshi ki Kai sha
FANUC) 10 at a cyli|nelér| termperjaturle of 280D'/C [t g giNe€ & ?%i Ch test
- ) M o -
speci nens for Izod(%@zast tregt Qand°1/ Q6| ixnchd est speegnghs for flanme
resi stance eval uat{iorii| Usi ng |t hede specilrens, the Ijzod{Rnfact test and
flame resistance gval yation vere |made. The rlesults jare{shBiwn in Table 3.
15 COVPARATI VE EXANPLES 4 AND |5 I Conparjativie Exanple #, the procedure of
Exanpl e 5 was repgatgq except] that the rjubber-nodifiiedjresin (1) was
replaced with a si Igc ne flamed gt ar dapt| (KR- 219 rgdg, by?Shi n- Et su
Chem cal Co., Ltd.)oéjcwd[\t hé& f{l amg retarda® KR 2D [was|used in an anount
of 8 parts. 20 In Qonpgrative [Exanple 5, the procedyre of Ekanple 5 was
repeat ed except that—tHe—+rubbdr-nadified fesiin (1) vas hot lUsed without
the repl acenent thgreoff with tthe gilicone flane retdrdapt.gfhe results of
the I zod inpact testE'aTd flamg regi stance Lgva_L'uatFLOn are Ehown in Table 3.
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COVPARATI VE EXAMPLES 6 AND 7 In Conparative Exanple 6, the pPoYedud@0pf
Exanple 6 was 9 May 2005 - 40 repeated except that the rubber-nodified
resin (1) was not used. In Conparative Exanple 7, the procedure of Exanple
6 was repeated except that the rubber4mdified resin (1) and the
phosphorus- based flanme retardant triphenyl phosphate were not used. The
results of the Izod inpact test and flane resistance evaluation are shown
in Table 3. 9 May 2005 41 b oomc~m3m 00-0UW"~00000O0V
, 0 0 00 LON m @hg sngredigrotsosliown G Table 6 @refad fOllowS: 0 macd U Wo 0
Oxrn0Oog0O0OooOO0O0 UNO O U O0COLr) NCOLo Ot mri 00O mj
C: Polycarbonate resin comprising 2,2-bis(4-hydroxyphenyl)propane as
a bisphenol component and having a weight average molecular
weight of 23,000
S5 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.Kj}
From the 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 ATO0S
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



~LOOONOOOCO HO ~fC" 100 ,aC40¢c) CO UWA: I &aw 08> U N
y~ ~ .~ 9 May 2005 42 The ingredients shown in Table 3 are as follows:
PC. Pol ycarbonate resin conprising 2,2-bis(4-hydroxyphenyl) propane as a
bi sphenol conponent and having a wei ght4a &average nol ecul ar wei ght of 23,000
5 PET: Pol yethyl ene terephthalate resin having a |l ogarithmc viscosity of
0.75 KR-219: Silicone flane retardant KR-219 nmade by Shin-Etsu Chem cal
Co., Ltd. PTFE: Pol ytetrafl uoroethylene 10 AO 60: Phenolic stabilizer

( ADEKASTABIWEH 662 fadedbybnSabatDéikal Kedgyshiki KaisfiEP3t gPeasghasus The
stabilizer (ADEKASTAB PEP36 made by Asahi Denka Kogyo K. K) Fromthe
results s ingfl pghlicts veretdrisdfajuhdOtGdor rhere thanubbeursouid iradldeasi n of
the present invention can inprove the inpact resistance of a _

pol ycar boidt arpiligetinpl melding phaphing émsidehFASAA8B made by Kabushiki

Kaisha FANUC) at a cylinder temperature of 260°C to give 1/4 inch Izod
5 impact test specimens. The specimens were Subjecfed to the Izod

impact test. The results are shown in Table 4.

COMPARATIVE 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 impacf 23°C 49 49
strength (kJ/m? | _zg°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 ha\}ing a remarkably improved impact resistance-imparting effect can be
obtained by conducting polymerization of vinyl monomers in the
présence 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



retarded by a silicone flanme retardant or a phosphorus fl ane % éear @86
while maintaining the flanme 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.-AHOb -made by Mtsui Chemcals, Inc.)
were incorporated 5 parts of the rubber-nodified resin (1) obtained in
Exanple 1, 0.3 part of a phenolic 25 stabilizer (TOPANOL CA nade by ZENECA)
and 0.3 part of a phosphorus stabilizer (ADEKASTAB PEP36 nade by Asahi
Denka KogyesiisK)as Thmpagk x tuodifieas ewid - dnoadeplasyica @@inT zosnpgsigicsey ew
extruder (nodel 9 May 2005 43 HWA40-28 nmade by Tabata Ki kai Kabushi ki

Kai sha) teoginp@sipet Ithesruliber-nobd diatkdepil lagtd avthermdppbabtat tesii0' lafeor
nmore than 5 hours and nolded by an injection nolding nmachine (nodel
FAS100B nadecBynKampsieit kiesistainsha FANUC) at a cylinder tenperature of 260'C
to give 1/4 inch Izod 5 inpact test specinens. The speci nens were subjected
to the lzod inpact test. The results are shown in Table 4. COVPARATI 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 Exanple 7 Com Ex. 8 230C |zod inpact 49 45
strength (kJ/m 2



-300C 16 10 Fromthe results shown in Table 4, it is found thaten R&0515
rubber-nodified resin of the present invention also exhibits an effect of

i mprovi ng i npact resistance on a pol ycarbonate/ ABS resin blend. | NDUSTRI AL
APPLI CABI LI TY According to the present 4imvention, rubber-nodified resins

20 having a remarkably inproved inpact resistance-inparting effect can be
obt ai ned by conducting pol ynerization of vinyl nononmers in the presence of
a silicone rubber latex and an acrylic rubber latex, during which polyner
particles -are coaggl onerated to enhattdlMie particle size. The i
rubber-nodified resins are applicable to various thernoplastic 9 May 2005
44 resins as inpact nodifier, and thernoplastic resin conpositions
conprising the rubber-nodified resin and a thernoplastic resin have

excel | ent inpact résifstuhber-woificdo@sin plgagied My polymerizhbera Fodilf i ed
‘resin obtai ned by polynerizing a vinyl nononer in the presence of Sf» a

si |i cone FiByERer dndikieaprrsemceadl @ora pilicome mppler lateamanaddB) dor aenyliche
polyn%éizatggn, coaggl ornerating polyner _particles to enhance the particle
si ze. 2. TABPFLUBEX Abdhfieineiha rilymenizationwiensglempea ting walymsr
silicone is froml to 90 % by wei ght based on 100 % by wei ght of the 10
whol e rubB@Fuﬁgﬁth%%h?nﬁgt Paifbelersiggdi fied resin of daiml or 2,
wherein 2 to 60

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 co'mpbnent.

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.
S. A thermoplastic resin composition comprising 100 parts by
weight of a thermoplastic 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



parts by weight of the vinyl rmononer is polynerized in the préd&ice WIS 40
to 98 parts by weight (solid basis) of the whole rubber |atex, the total
15 thereof being 100 parts by weight. 4. The rubber-nodified resin of any
one of Claims | to 3, wherein said vinyl nononer is at |east one nenber
sel ected fromthe group consisting of arbmatic vinyl nonomers, vinyl
cyani de nononers, 20 hal ogenated vinyl monomers, (meth)acrylic acid and
(meth)acrylic esters. 5. Athernoplastic resin conmposition conprising 100

arts by wekghin of,capt S resin.and 0. to 150 parts by wei ght
8f t he y25 rugbenr ?ﬁdpf?@%{?&?n&ﬂogaﬁ?%bﬁ “glog ﬂi@(lcéﬁﬁ‘dh|‘§l€éin lgsfs Chakm 5,

wher ei n t henathbyl <seRAABET {9 MY 2003 ed Lo tile aration O said
rubber-rmodified resin is at | ea%%’ QC% s%f%@taé &Bﬂ]l{lﬁéog?@lﬁp

consi st i ngvolfyl ac {deC MbRY 41N y an de nononers, hal ogenated
i nyl rmngrr?;ys j(airrﬁgt h) acryl |h(1: E%[O}eg \(ﬂr)’r‘glth[9 TPEO&?‘F&S(W‘?FQ%WHC
conposi ti O@Cidfalﬁiﬂqhm&l)atrﬁic w@@rr@! n said ther m)pl astic resin is at |east
one menber selected fromthe group consisting of polyvinyl chloride,
chlorinated polyvinyl chloride, polystyrene, styrene-acrylonitrile

copol ynmer, styreric-acrylonitrile-N phenyl mal ei m de copol yner,

ct-nmetfiylstyrene-act - Yheni tdinposcope! Yo¥er Ciangl Ygefdivy ng;/ggEFlyll aSald
met hyl net hacryl ate-styrene copol yner, polycarbonate, pdlyam
pol yest er ,tharmgplastin, ra@a n@amlea%sohesh{emb%l%ss@pésdt@daﬂ%nlyoﬂf}’e RhghY) ene
ether. 8. A rubber-nodified resin product conprisin

consisting  of polyvinyl chloride, chlormated 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.

8. A rubber-modified resin product comprising:

a} silicone rubber particles, each silicone rubber particle having a vinyl monomer
graft polymerized thereon;

b} acrylic rubber particles, each acrylic rubber particle having a vinyl moriomer
graft polymerized thereon;
said graft polymerized silicone rubber particles and said graff polymenzed
acrylic rubber particles being coagglomerated and having a vinyl monomer
polymerized onto said coagglomeration in a polymerization system wherein
polymerization conversion of the vinyl monomer which is polymerized onto
| said coagglomeration zs cammied out by adding an electrolyte to the |

polymerization system when the conversion has reached 10% to 70% by
weight.

9. The rubber-modified resin of claim 8, wherein said coagglomerating is carried out
by adding an electrolyte to the polymerization system when the polymerization convers:on of

said vinyl monomer has reached 10 to 50% by weight.
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nmonomer graft polynerized thereon; b) acrylic rubber particles, each
~acrylic rubber particle having a vinyl nononer graft polymerized thereon;
said graft polynerized silicone rubber gparticles and said graft polynerized
acrylic rubber particles being coaggfonerated and having a vinyl monomner

pol yneri zed onto said coaggl oneration in a polynerization system wherein
pol ymeri zati on conversion of the vinyl nmonomer which is polynerized onto
sai d coaggloneration is carried outABBTRIWNCHg an el ectrolyte to the

pol yneri zati on system when the conversion has reached 10%to 70% by

wei ght. 9. The rubber-nodified resin of claima8, wherein-said

coaggl onerating is carried out by adding an electrolyte to the

pol yneri zati on systfem whbber hmoddligdrer irzsin on damvesdi orbsof ceaiddiotingy |
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r ubber - nodidyegrizedion st aiwas! byovontircin e presemse ehei orixefl mubbey|
mononer in the presence of a mxed rubber latex of .a silicone rubber |atex
(A) and akatea 91 & sikiepherubbesials) (A)mrd rg agivlehrpbbymiategdB)i duetngr e
coaggl omerated to enhance the particle size. The rubber-nodified resin is
usef ul as Whiscpolysaer partigles geovoagglomeratad ppasthaneetin pashpbssizeons

havi ng an _excel |l ent inpact resistance by the incorporation thereof into
t her nopl adtiec THddefgmodified resin is useful as impact modifier and provides

thermoplastic resin compositions having an excellent impact resistance

by the incorporation thereof into thermoplastic resins.



