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 pol yorganosil oxane rubber 9 May 2005
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



2 (hereinafter also referred to as "silicone rubber”) can be ®&xpectzd@d o
inpart a higher inpact resistance as conpared with rubber-nodified resins
cont ai ni ng a pol ybut adi ene- based rubber conmponent if rubber- nodified
resins containing a silicone rubber cansbe utilized as inpact 5 nodifier,
since for exanple the Tg of pol ydi nethyl sil oxane rubber is about-120"'C.
Use of silicone rubber is al so advantageous fromthe viewpoint of

weat herability as being superior to polybutyl acryalate rubber and

pol ybut adi greehastker rd1bbefefe R dFio S Uellico MOIMIb T Vicaw, beeegpedted ity has
been variously investigated to use resins nodified with silicone rubber or

conposi t e ithphbens highé Riiftigig-tSiddisRited ukbesmpmirad wittagiubisegi mioeifiéar

t hernopl astic resins. For exanple, JP-A-4-100812 discloses using a graft
copol yner grsdpareashiainigld ppdyhyuerdiehedhased rubbednasmpoaeho if rifbber-
conposite rubber wherein a silicone rubber conponent and a pol yal kyl

(et h) acr yirmidified npesinstcarteininge pasiticby centibetr edmbthutiiced atshempachl so,
JP- A-11- 100481 di scl oses using a graft copol yner prepared by

co- agglomemaidifigr sisinoorer rexzrapleahti Theof grdydonythylsilokbae pa]nbechss to
gi ve a conposite rubber of enhanced particle size and graft-polynerizing
20 a vinylabonbr200@t 0 t he conposite rubber. The inpact resistance of
thernoplastic resins is further inproved by incorporation of, as an inpact
modi fier, these grablse cdpoilicens pubparedsusisy ateavtagrmis effombbéhe as
mentioned above in conpared with single use of conventional rubbers such
as 25 pol ywewguiiohecbaseatheubbdityans deiygisupetiberto Hovpbutyl wkeydlgeee of

i nprovenent is not so large as one expects. It is an object of the present
i nvent i on rwbpenandepalybutpdéene-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 pi‘epared by graft—polymerizing a vinyl monomer onto a
15 | composite rubbér 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 cdmposite 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



9 - May 2005 3 nodifier having a remarkably inproved effect of9 iMgyar2w0i05g

i npact resistance. A further object of the present invention is to provide
a thernoplastic resin conposition having an inproved inpact resistance. 5
DI SCLOSURE OF | NVENTI ON The present - n¥entors have found that a
rubber-nodified resin having a remarkably inproved inpact

resi stance-inparting effect can be prepared by polynerizing a vinyl
nonomer inoéﬁPe presence of a 10 m xed rubber |atex of a silicone rubber

| at ex and*HHUSEr %}‘?1"’81% ubbEFmpgkakly amdpreved ngffetle qlolisnpeitiag i anpact

coaggl onpéa}t{agr?%egol ynmer particles present in the mxed |latex to enhance
the parti ¢1'd In a first aspect, the present invention provides a

rubber - nodi fi ed rgs'&n bt ai ped by _pol ymeri zi ng_a vi nyl nmononer in the
presence of (A) a  I5Cri e8It BbbIC IRfEsEnAniNY®tiam crtpl inrovithber | at ex

and, durj ol yneri zation, .coagglonmerating polyner particles to
enhance ft}%”t‘%ﬁlraﬁ@bﬁ %esépzcé’.m?ﬂgltf‘% RS AR it iovsinmapachee pistanne.
inveation contains a silicone rubber and an acrylic rubber as the rubber

conmponent. The 20 silicone rubber used in the present invention _

conpr ehends 8PPl Yor oS S Rt Sy RAER| yor anos) | oxane wherel o

(pol yor ganasi | oxants TRty UhdrtoPhobarec ieotiabm ol moditied *°"°

of the toehl T PRE! Bt hB iRt phe L Rptv e Gnmeparpgostivet " O
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



is preferable that the anmount of the total rubber latex is fromak 209598 9
May 2005 4 parts by weight (solid basis) and the anpbunt of the vinyl
nmononer is from2 to 60 parts by weight, respectively, based on 100 parts
by weight of the total of the whole rubber conmponent and the vinyl
nononer- Preferably the particle siZe enhancenent by coaggl oneration is
conducted by adding an electrolyte to the pol ynerization systemon or
before the polynerization conversion of the vinyl nonomer reaches 90 % by
wei ght, especially when the polynerization conversion reaches 10 to 70 %
by wepghts. b¥heergibbésolmbdidsisll arsditheopmhanprdsdift VipXe MW Eantse
incorporated into various thernoplastic resins, whereby the inpact

resi stranc@ of 6Ohpatisebyoptiasiti cespeihselys hee,sﬁ?ﬁqu{%b]i(gpipﬁﬁ%g’é’dwe} i'ta second
aspect, the present invention also provides a thennoplastic i resin
 conpos thentaedpel shagwaalnerwbprastaerresit an gf.‘el"w 1B NAPES by

wei ght of the above-nentioned rubber-nodified resin per 100 parts. by

vei ghtreerably t Hee nop il c $188i ahpracemienyd até%e(?f’?ggi%mﬁf%@%& #hventi on
provi des a rubber-nodified resin product copprising: a) sjlicone rubber
par t i ¢9educkst bys piding AR (Heetr ahRre F 1t ehﬁﬁ?[gpﬁae’é‘zé‘lgﬁ?ﬁ )SH%{neonrlre?n Yraf t

pol yner] zed thereon; b) acrylic rubber.parficl.es, each a L Cqk-ubber
Do Y Terlor Reenao BT FgR o ar e pgr e BE e SeaoRRer SSATN S SR

raft

obebY e ERE| sPREHD SOty Bheh abaae BRATRA RO S U RO Rl gD oY1 €

poly i.zed ont.o. said coaggl oneration in a polynerization system wherein
pol yg’z(ﬁioégtﬂ Eﬁ‘?‘gbfwersi on of the vinyl nononer which is polynerized onto

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.



sai d coaggloneration is carried out by adding an el ectrol yt e 9t slayh2005

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

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

pol ynerizing a vinyl nononer in the presence of a mxed 20 rubber |atex of
(A) a silicone rubber latex and (B)-ap-acrylic rubber |atex and, during the
pol ymeri zati on, coaggl onerating polyner particles in the |atex to enhance
the particle size. That is to say, the rubber-nodified resins conprise
particles fornmed by particle size-enhancing co- aggloneration, which is

conduct ed i n t hecopngegh 1A% Bk ATGROLMMPHE MVENTIRONGI af t_copol yrer
s graft- po

particles wherein a vinyl nohomer | ynerized onto a silicone

, F'ubber (or part ifhssru\ﬁbeerrejfry{bcgh%gy,%;g%g%@ghgggggénwﬂv@nﬂghym tisd he

£ vinyl nmononer are physical ist if the silicone rubber

has no ;glfezéa{ﬂe gpffip;%ﬁ?liyrﬁ‘&qzﬁ{ il vBRA R meP AL g)?e%ﬁé@idi' 4 hgindayl

nononer gra nerized®onto “an acrylic rubb (or particles wherein

thgaacryly, o %rofa(%f&Q.Q%CVAI{MUBBEW@&;%& nggxésd aaH ¥ ¢aBKestiatdx t he

aciylic rubber has no‘grafting site). The rubber-nodified resins of the

pr esent . AVANL ARDRKE 1 A8 ciAHNAR AR A rReh i SHPBIGF phtitIERAR! the

resi stance:inparting effect as conpared wth a rubber-nodified resin

preparegd Lp thgﬁbﬁﬁﬂﬁe %@nﬁérﬁéle e Pressnts kel itk RYbb¥-hedified

conduct’ing t article stze enhancing coaggloneration during the _
pol ymer i zaf 5 o pMisRY | p ADRORR! Rtk R BY IpRRecieMOsdzElathdgsing peepared in
such a manner as I(?oaggl onerating a
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



| atex of a m xed rubber (silicone rubber and acrylic rubber) 9pmagr 2005t he
pol ynmeri zation of vinyl nononmer, nanmely a graft copol yner prepared by
graft-polynerizing a vinyl nonomer onto a conposite rubber of silicone
rubber and acrylic rubber. 15 The termg"silicone rubber” as used herein
conprehends a pol yorganosil oxane having rubber elasticity, nanmely a
conventional silicone rubber, a nodified silicone rubber conposed of a
silicone rubber and an organic pol yner having no silicone

(pol yor gasesii0Kailed sieeiBatruti®rdnas hvd Wradsny! €ite) Ralygwift ldepoéymer
but adi ene pol yner rubber, styrene 20 polyner, styrene-butyl acrylate

copol ynerpartiole€Reh il thiel dikiyl @noSOR@IriBBIradi-potiny Fizeet dvar yh ateeylic
polymer), and the like. The nodified silicone rubber includes a nodified
si |'i cone rulithsr (orhipitidies vehéredaonte datpberrasiseraandripeniiayp poyymeraei ng no
silicone segnent are chemically bonded, a nodified silicone rubber wherein
a sili conghysibhHy Qxdsdifaheoagaiicrpbbymirashavigrgftingsitéjcone segnent are
~entangled, and a nodified silicone rubber wherein a silicone rubber and an
organbc pol yner HEve mgbbersinddified resgpeof therplegendarventini haut the
entangling 9 May 2005 6 each other. The term"acrylic rubber" as used
her ei n mesdmartagebbérbeifgl asiperer) icdmpaot mgsktaheasimpartingyeiedtyhs,
especially at least 60 % by weight, of units of a (nmeth)acrylic nononer. 5
From t he adreppotdiwith s aebbesanpdifpet resinepsépareshitatloe mamae nmpgnner as
coaggl oneration operation nentioned after, it is preferable that the
si | i cone thebbersepdrinvehtion hok sdehionhcohdusting drepantible sicgeahangingave an
average particle size of 10 to 200 nm especially 20 to 150 nm The content
of sol vermodggemgrhsiomdhatingntht epelymenartipnbpervinyl 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
sﬂmonerubbm;ajnmﬁﬁedsﬂkmnerubbercomqmsaiofaéﬂmonerubber
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



10 particles, nanely the gel content of the silicone rubber, sdenagt 260a

wei ght percentage of a toluene-insoluble matter neasured by imersing a
~sanple in toluene at roomtenperature for 24 hours and centrifuging at
12,000 rpmfor | hour. It is also prefegahle fromthe viewpoint of

exhi biting inpact strength that the content of solvent-in soluble matter 15
in the silicone rubber particles is fromO to 100 % by wei ght, especially
40 to 100 % by wei ght. The content of silicone (polyorganosil oxane)
conponent eachcdtkad in the silicone rubber particles is not particularly
limted, but is preferably at |east 50 % by weight, especially at |east 60
% by wei ght, 20 frdhe herm époilit rabbexhids tigegl hypani meanst anoebbdhe

maxi nrum val ue thereof is 100 % by wei ght. Exanples of the silicone rubber
~are, for (eclssaomer) cdnheirtinpsad amtes0 9bhber weaghtydi Speidally ldtdenst Gibber
conposed of butyl acrylate rubber and dinethyl sil oxane rubber which are
cheni cal | oy2welghnded  uaitsudid (rmdtB)jddrybnenpobbeer.conposed of butyl acryl ate
rubber and di et hyl si | oxane rubber which are entangled with each other, a
nmodi fi®d silicone dubbertheovippyminofof masphess inlpamiclalshes calhrodmon005

7 di met hyl si | oxane rubber which nerely coexi st w thout being entangl ed

wi th eachbyt heagglemexditiore dpsirhtiom senitibeed cdipn siédsaprefesatedgethaf the

acryl ate copol ymer and di nmet hyl si | oxane rubber which are chenically

bonded, ashiepi¢ sdbberipsatislesiinddedmotieaisdicona rehleblatgk (At havgtan 5
copol ymer and di met hyl si| oxane rubber which are entangled wth each other,
a nodi fi e@verage pasticlhpige ebhPdecd08mmy, wepgeidli 20 el HPar@. copol yner
and di nmet hyl si | oxane rubber which nerely coexist w thout being entangled
with each ot her, addna eenigdeof 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



The silicone rubber latex (A) used in the present invention d9dQaisuedlolsy has
a solid concentration of 10 to 50 % by wei ght (neasured after drying at
120" C for 1 hour). Silicone rubber |atex (A) having a solid concentration
of 20 to 40 % by weight is preferred fregm.the viewpoint of easiness in
controlling the particle size by the particle size enhancenent operation
mentioned after. 15 The silicone rubber latex (A) is prepared, for
i nstance, by enulsion polynerization using, as a nmainh conponent, a
silicone dithithyidibyumg rabbponehicle engrdlsi digxast af ganes bedxgra thapland
optionally a crosslinking agent (b), a graftlinking agent (c) and ot her
or ganosi | anieh (ehcH hahet hasmodiBdd asilitbhaccrwsisdi nkimpgp segeol sapcerddidut2D
graftlinking agent. The organosiloxane (a) is a conponent which constitutes
t he backbempglait d¢dpolyiddrcand dirbleéhyishlexane mabdbér velarchamde oglod mecally
~organosi | oxanes can be used. Cyclic organosil oxanes are preferred fromthe

vi ewpoi nt bogfdeahph imadifi¢d wilicomenruditer polypwsedzef spmresygsbuhyllacyidie
econony. Exanples of the cyclic organosil oxane are, for instance,
hcxame® hy lcepolomer sind xamethpdyiloxcm a mabiper oybiadt ere agithogied With)gach
decanet hyl cycl opent asi | oxane (D5), dedecanethyl cycl ohexasil| oxane 9 May 2005
8 (136), w©éhendecamdiigde pticieptradibaxsompeed ofextydevankninll acrylate
cycl ooctasil oxane (D8), and the |ike. The organosiloxanes may be used
al one or icepadingt ard tdhisnedtylsiloxpaet iehber wibeh merely rasxsst patheupy
and a mxture of D3 to D8 are preferably used from an econom cal point 5
of view Deéngesdanglad mithhgesh oter, argpthedika.y used for the purpose of

i ntroduci ng a crosslinked structure into the silicone rubber by )
The 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



copol yneri zation with the organosil oxane (a), thereby inpartiongag 2oabber
elasticity to the silicone rubber. Exanples thereof are, for 10 instance,
tetrafunctional and trifunctional al koxysilane conpounds such as

t et ranmet hoxysi | ane, tetraethoxysilane, 8ri-ethoxynethyl silane,
triethoxyethylsilane, butyltrinethoxysilane, butyltriethoxysilane,

propyl tri net hoxysil ane and octyltrinet hoxysilane, and ot her
tetrafunctional and trifunctional silane conpounds. These may be 15 used

al one or i(R&Qdn xetneelechenediylclohkpsasilatdoxysi{Dae cdmpadmtamdeidsilng a
C, to C8 nonoval ent hydrocarbon group are preferred fromthe viewoints of
i mparti ng eowleddtaniloganct(D8cryld the likieer Thompogemosiloxames nug bienased
silicone rubber to thereby controlling the inpact resistance- inparting

ef fect. 2@lThe qriaf athrkine dgerstof( c)niproitirddery Pdcta wexsurent Dsbipdlinds
having a pol yneri zabl e unsaturated bond or a nmercapto group in their -

mol ecul es.and a migptieonaPBytaPédaro prefesapbr pesd foom anrespugimigal point

pol yneri zabl e unsaturated bonds or nercapto group into the side chains or.
nol ecuPar AHEEW- ends of copolynmers by the copolynerization with the 25

or ganosi | oxane and gptionally the crosslinking ag{;ent and the like. The

pol yneri zabl e unsatltatesdoHdngagantdivoptionallyensed foxsthy preppse ofsite
for grafting of vinyl nononers nentioned after. The palynerizahle 9 My
2005 9 ur%élg’f URiBg tongresslipkedpsdrysbs dnde dbevetiligeng drdRgn nRy ng
point which forns, crosslinkages by a radjcal reaction between them t hrough -
a radi calSoRalymerizatiqrynwith ¢ the oerg@mlq&@%e(aias YIRRY AFIRILKiAg i s
conducted by radical .reaction, a, part of the unsatur onds. or 5

i . ed
mer capt o g eaalicitysto, theasilicRpo diHiPand, Exraniiesy dhegrolt areg fpg

possi Pbe. instance, tetrafunctional and 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



Exanpl es of the reactive silane conpound having a polyneriz&bMay 2005
unsaturated bond in its nolecule are, for instance, a silane conmound of
the formula (1): 1 2 10 RR a Cl1712=C-COO (CH2)pS' X(3-a) wherein R is
hydrogen atom or nethyl group, R2 is agnonoval ent hydrocarbon group having
1 to 6 carbon atonms, X is an al koxyl group having 1 to 6 carbon atons, a
iIs 0, 1 or 2, and pis an integer of | to 6, 15 a silane conpound of the
formula (2): R 2 a CH2=CH CoH4-(CH2)pSi X(3-,) (2) wherein R2, X, a and p

are as defi@drabeyBondios n@kapteEeuptarb ddivebslcrosInkals Bodnd a
CH2=CH Si X(3-a) (3) wherein R, X and a are as defined above, a sil ane

conpound wHichherhty stdsslikdgesRey a Rididal fddstidh Bet®exbIhain (Arowbhrein R,
X and a are as defined above, and R is a bivalent hydrocarbon group
havi ng 1rhdidalcaslpomediatien ShiNayoR00Bven i &he dave th&iecrosslinking is
conducted by radical reaction, a part of the unsaturated bonds or
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-(CH,),SiX(3_4 (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,



Exanpl es of the group R2 in the formulas (1) to (4) are, fomM Magskanée, an
al kyl group such as nethyl group, ethyl group or propyl group, phenyl
group, and the like. Exanples of the group X are, for 5 instance, an

al koxyl group having 1 to 6 carbon at such as nethoxy group, ethoxy
group, propoxy group or butoxy group, ‘and the like. Exanples of the group
R in the formula (4) are, for instance, nethylene group, ethylene group,
trimethyl ene group, tetranmethylene group, and the |ike. 10 Exanples of the
reactive gl 4 F gahpound (1) are, for instance,

P- net hacr -yl oyl oxyé€t hyl di met hoxynet hyl si | ane, y-nethacryl oyl oxy-

pr opy! di et hoxy Metybyd sidh a0y HTEEDAB! I OK! G REARMIAS (TPLDOShienge

y- et hacryl oyl oxypr I met h ysi |l ane, y-nmethacryl oyl oxy-

propyl trijgkhoxysi Langk PM %uewwsom&hg}mgrgu { harymetloyis orap@p 15
met hacryl oyl oxypr opyl t ri pf opoxysi | ane, y- nethacryloyloxypropyl

di pr opoxyaRip,| shéAPE ¢ ré!uﬁcraXi&Xh@XMRéODEﬁrﬂElé@éYf‘fhtehgf@l axeade, for
acryl oyl oxypropyl trinet hoxysilane, and the Ii Exanpl es of the reactive

si | ang coAReANEe (2 AkBxyl BrohPHBARE, 1 Bo vémbdhanyind sethawy nrithykgi | ane,
p- V|nylphenyltr|nethoxy5|lane p 20 vinyl phenyl triethoxysil ane,

p- vi nyl phaayigli etﬁ&zsy@bkngﬂ Sprépexy agbuipeor [Huteky | esndf thddikeact i ve
or

si |l ane conpound (3) "are i nstance, vinyl nethyl di net hoxysi |l ane,

vi nyl met Ik ghirgil 89 %Y sheaneup/ RAYhithe foreihikxidndor i sdridd, ehbtixylenleane,
and the like. Exanples of the reactive silane conpound (4) are, for

I nst ance,grdvml ¢itiylehbYdrdupst trieeshiyhres gadlipl netdayhelitetibarysidugmeand
aIIyItrlnethoxy S|Iane allyltriethoxysilane, and the like. O these,
silane camjeolikds of the fornulas (1) and (3) are preferably used fromthe
vi ewpoi nts of 9 May 2005 econony and reactivity.

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



A typical exanple of the reactive silane conpound having neecEpyo2@B®UP inN
its nolecule is a silane conmpound of the formula (5): R 2 a5 HS-R4 SiX
(3-a) (5) wherein R, X and a are as defined above, and R is a bivalent
organi c group such as an al kyl ene grqup having 1 to 18 carbon atons.
Exanpl es of the al kyl ene group are, for instance, mnethylene group,

et hyl ene group, trinethylene group, tetranethylene group and the |ike. 10
Exanpl es of the reactive silane conpound (5) are, for instance, o
mer capt opeopyhiy ael hextsiik@ane, ner eapt opr opyl di met hoxymet hyl - sil ane, and
the like. Reactive. silane conpounds of trial koxysilane type serve both as
a graftlinking agénttypihlasxangiessf ithki nehagentsilatlz teenpogadobiakvanes (d)
ot her. than the above-nentioned crosslinking agent (b) and graftlinking
agent (cmesrapgotgrouypat itsamolaéhilanid y sildde aonmgenythd ofrihebformwlat (19:
obt ai ned silicone rubbers. They include, for instance, organosil ane
conpounds having a structurakﬂynit of the fornmula (6): 20 RS _Si_O_ (6)
16 R wherein R and R 6 are|a nonoval ent hydrocarbon group having | to 10
carbdm atons, e.g., nefM&ﬁ?@Sﬁm@mjethyl group, propyl gf®up or phenyl 25
group, and R and R may be the sane or different unless they are

si nul t anadustieyn ik, Y angl cupre Badpfiosdoaboe, andaRbds 1aahivalanit myganéc:
structural unit (6) are, for instance, nethyl butyl dimethoxysilane, 9 My
2005 group such as an alkylene group having 1 to 18 carbon atoms.

Examples of the alkylene group are, for instance, methylene group,
ethylene group, trimethylene group, tetramethylene group and the like.
10 Examples of the reactive silane compound (5) are, for instance,
mercaptopropyltrimethoxysilane, mercaptopropyldimethoxymethyl-
silane, and the like.
Reactive silane compounds of trialkoxysilane type serve both
as a graftlinking agent and as a crosslinking agent. |
15 The organosilanes (d} other than the above-mentioned
crosslinking agent (b) and graftlinking agent (c) serve to impart an
affinity with an acrylic rubber to the obtained silicone rubbers. They
include, for instance, organosilane compounds having a structural unit
of the formula {6):
20 : R®
—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,



1 2 dibutyl di net hoxysil ane, nethyl octyl di met hoxysil ane, pheny metyhgbos

di nmet hoxysi | ane, di phenyl di net hoxysi |l ane and ot her di al koxysi | ane
conpounds. These maybe used al one orin adm xture thereof. Ifthe

or ganosi | oxane (a), crosslinking ageqt6§9)_or graftlinking agent (c) has
the 5 structural unit of the formula ( there is no need to use the other
organosilane (d). Wth respect to the proportions of the organosil oxane
(a), crosslinking agent (b), graftlinking agent (c) and other organosilane

(d) Tn { NERRIYBANG HoRRLOr mﬂ&p 9REMe HcheylsAaplee! e@ﬁ@hﬁlrﬁ@%ﬂ-he 10

proportion of the orga I | oxane rom 59 to 9979 % by’ wel

especi al | ydifQe 114%1@’ ‘éﬁ?ﬁ@h ldﬁ?et@lo@cp@ﬂhh%n Aidt Bener Oaﬁlkrﬂky@@aﬁgent
(b) is fromO to 40 % by wel ght; especially 0.5 to 20 % by wei gh

proporti Orbcﬁhgbﬂ%c&r afth gk %&eage& @lohé dr RIMBnh&ktdPe ‘i{h@yedw gi‘whe
especially 0 to 20 % by weight, and the proportion of the other

organosi | r®siliokakleq@) Octds sh ¥ink B AR%INdih n® (A% X
wei ght (tﬁjel%taot aI1 ofa( @)to (d) |sh% mtgy}%igght ' %hga%foss%k?ﬁgeagent

and ths grafrtictudNgnag @it iy SoNPlilan@), ¢REpOHenhs, nbed fid use gefahabl e
that the anpunts of the crosslinking agent and the graftlinking agent are
not si mul taxeeissiar@® @by weight and either of themis used in an 20 anount
of at least 0. 1 % by weight. If the proportion of the organosiloxane is

too small, the prod¥ith lr@skecpriepehti peogsrtionisibifethe sorgdritsiloxpaet (a),
resistance-inparting effect is decreased. If the proportion of
or ganosi | axaselinkihgageat|b), griadtlanioint sgeait (chanct otdsdr arigang silgeret (d) in
graftlinking agent and other organosilane becone to small, so the effects
25 producdthebysilicenes aubtitmreffrmernyl tomiporexit bit is tpredefdbleulthyt Ahso, if
the proportion of the crosslinking agent or graftlinking agent is too
smal | 10 t herdpgréion néshst argemrosiparana (plefd fetmi 59 Orabl99.8nth by weezht,
proportion is
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 weight,
especially 0.5 to 20 % by weight, and the proportion of the other
15 organosilane (d) is from O to 40 % by weight, especially O to 29 % by
weight (the total of (a} to (d) is 100 % by weight). The 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 the c'rosslinking agent,
_ graftlinking agent and other organocsilane 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



9 May 2005 1 3 too large, the product |acks rubber-1ike progemaye20080 the
| npact resistance -inparting effect also tends to be | owered. The ot her
organosilane (d) is an optional conponent. An affinity with acrylic rubber
conponent is provided by the use thereof, whereby the inpact 5 resistance
-inparting effect can be adjusted. However, it is preferable to use the

ot her organosil ane (d) under consideration of bal ance between the cost and
t he physical properties, since the use thereof |leads to increase in cost.

e stlicale frBer Al e falderREERAIRE. %@gﬁé@?'ﬁ e idfpedTet hod

wherein t cone'r orm ng conponent rising

o ganos | AKANE, A0CL SRR | Mrtde AsILhAi g, agenbuRRddL he Tigr abtldinki ng

agent and I ona e other organosilane is emulsified an

di SpEfSEdof%ﬁrﬁo%ﬁé f@f%*ﬂ?@&ﬁﬁ!nélh%ﬁhiﬁ&léﬂt.t h&n I&'ﬂ?ﬁ&?cﬁriﬂ{ lic

enul sifier d i's polynerized under acidic condition. 5 case o
prepari ng-gBELf iRnpbhEAPNS prRIEES b MReShéd tRBEedRIRPRErST BhodmsaRPONent

is used in conbination witha vinyl ronomer conponent. |n case that

emul sig i ege4l6oph &S}t aifstZeaRbenadjused. t MiweRiSifls préferabRi®y S
have been forned by nmechanical shearing,” it is possible to control the

aver age pakkieoth&e ophahbsilaht i(BPAthdeBehsRITht©nes Ghllahoe hatdrerit er
the polynerization within the range of 20 to 400 nm dependi ng on the

anount of tla@ @Bt ahld ¢heUpBgsidal propddies)osisicel ehé cusdtthicnedhdeagiartd cl es
whose variation coefficient (100 x standard devi ation/ average particle
size) (Y indrebde ipaeddicl € size distribution thereof is not nore than 70%
25 Also, when it is desired to prepare a silicone rubber having an average
particle size of nThemiticohkaubi¥t Iareand) aandse pyepardd,dbe esiareple, by
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



distribution, it is preferable to carry out the polynerizati &nMay 9O0Nay
2005 14 nultistages. For exanple, 1 to 20 % by wei ght of an emul sion
conprising enulsified droplets of not |ess than several mcroneters

- obtained by enulsifying the silicone.rubper-formng conponent, water and
an enmul sifier by neans of nechani cal shearing thereof is previously 5

subj ected to enul sion polynerization under an acidic condition, and the
remai ni ng enul sion is then added and polynerized in the presence of the
produced shhitistzgesubbBor asxsegds, 1ntecaze ©f pyepaighg éshersi timdsdn

- rubber in such a manner, it is possible to control the average particle

si ze wi t hicompesenganulsifiedt drapltamofiepdanddsyy thant severadumicobnerteid
.emul sifier used, and also to control the variation coefficient in the
~particle siteinkdtyy emniledying bt sibicenthanbiBér-fernving comeppenant ewiasen

mul ti stage pol ynerization nmethod wherein a vinyl (co)polynmer prepared by
hono- or @spbhprsmidsifigr dyvineansohmeshardcgl sheasingytherepbiepregousked in
the graft polynerization nentioned after (such as styrene, butyl 15

acryl a?e @uhjeeted teempllaias) polyractigasiorenndsr em poidimeoightioon anghtee i s
used as. seeds instead of the silicone rubber seeds in the above nmultisatge
pol yner i zaerstninggmuisiorn isthee assleghand palymerizedclnr thepresimce af the same
manner as above. According to such a nethod, it is possible to control the
aver age parodticedssicose tubbebtas seadsi | ilsopese @l prRaripgodis isticene i cone
rubber) within the range of 10 to 100 nmand the variation coefficjient in
the parti udbsitza gushra gnansers ot pppassille: impontplothie pyasrer) Rarticle
anount of an enulsifjer used. The enul sion droplets of not |less than
several nistFoMatlins the gange of 2Pated 0% nga idapeadingnom pdxy agypiat iozg'm

machi ne such a 25 honogeni zer. X .. .
10 emu ssiﬁer used, an%l 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



. emul sifier even under an acidic condition. Exanples of such 9 May 2005 1 5
enul sifiers are, for instance, alkylbenzenesulfonic acid, sodium

al kyl benzenesul fonate, al kyl sul foni c agkd,. sodi um al kyl sul fonate, sodium
(di)al kyl sul fosucci nate, sodi um pol yoxyet hyl ene nonyl phenyl et her

sul fonate, sodium al kylsulfate, and the |Iike. These may be used 5 alone or
in adm-xture thereof. Preferably the acidic condition is adjusted to a pH
of I to 3edyilsididdsnga@) ifoer gaktgnae] daBydbeAgesedfifohic aeicid,or sodinum
hydrochloric acid or an organic acid such as al kyl benzenesul foni ¢ acid,

al kyl sul falkiytbewizehesulfémnafd, uoaldadetlfondei dadid, t hdiahy mesalikgdsnionayst em
since the rate of 10 polynerization is adequate. The pol ynerization

t enper at uwsaditonf @iyalke silfoomEnatbpaendivm podfexnaihyléneméyiphddd' C,
~nore preferably from70 to 100'C, since the rate of polynerization is
adequat e. ethive silionats sadiben dlkybulfatey@ral tkd like.sutheae maapdre ulsetl. 15
under an acidic condition the Si-O Si bonds which constitute the backbone
of si bi conleneubonr agmeixtmrarthegedf.i bri um state between severance and
formation, and this equilibriumvaries depending on the tenperature.
Accordi ngly, for theefpralplystheoficistialioniditiohds aljusitéd dorrepH abbdo T hyi ns,
it is preferable to neutralize the latex by addition of an 20 aqueous

sol uti on addisg anliaprganishacisl sedh @a siylduoic akid gohudsecimorhydeiskexanor
sodi um carbonate. The equilibriumshifts to the formation side as the

t enper at WigaAdoeacidagucht her atiorlbenzesesubionic ramdealkxlawépnic aArigh or

nol ecul ar wei ght or_ a hi.gh degree of craosslinking is easy to be produced.
Thus, wheififl@oreacesin ragi td;oO%ufai polymaeripeting syBbwn, halpigey 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 siliéone rubber latex is obtained in such a manner, but.

15 under an acidic condition the Si-O-Si bonds which constitute the
backbone of silicone rubber are in an equilibrium state between
severance and formation, and this equilibrium varies depending on the
temperature. Accordingly, 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



25 hi gh nol ecul ar weight or a high degree of crosslinking, it iMaypi2é&f0ér abl e
that after conducting the polynerization for the production of silicone
rubbers at a tenperature of 60'C or higher, the reaction mxture is 9 My
2005 1 6 cooled to roomtenperature ofsin the vicinity thereof, maintained
at that tenperature for about 5 to about 100 hours and then neutralized.
Acrylic rubber latex (B) used in the present invention is, as nentioned
above, a latex of an acrylic rubber containing 50 to 100 % by 5 weight of
units of eodledt o) smoml fetn permnee. orAny tlae vidinttyr threns, main tdnedsedtivt hout
particular restriction so long as they have properties as a rubber.

Exanpl es teémpevdtiareforfaiponinst enaboud 10 bruos awd yhbutydutraticgtat e)

rubber, a latex of poly(2-ethyl hexyl acrylate) rubber, a |atex of butyl
acr -yl at e- 2- et hyl Aexylic aubHeat krten{8) ynerd iubiler prastnt exvaitianli@, as
conposi te rubber of poly(butyl acrylate) and poly(2-ethyl hexyl acrylate),
and the |igeatiomed aboye, @ laibbef dmpexryl{®yubbealdopthasing $01todl 00 % by
concentration of 10 to 50 % by wei ght (neasured after drying at 120'C for
1 hou®) . waight ptunitsbel a|(math)a@ylitamionpracsol Anycaerydict rebhens odnds t o 40
% by 15 weight is preferred fromthe viewpoint of easiness in controlling
the partneed witheuypamcpartiestactpnese hvnagcsrthey heeeapianeriias aowed
after. Fromthe viewpoint of easiness in particle size enhancenment b
coaggl or nétbebn dpermplen Heeraodnae.afferr instancs, prelatezbé pabibugel v
rubber particles included in the acrylic rubber |atex (B) have an average
20 particevdate Bibher, e oty mowé@mlhywba@m@s@ TiRbes; gnlatex of

vi ewpoi nt_ of exhibjting ippact strength, it is preferable that the content
of sol venPUt¥sacaplage byl ihetHeartifple copolymer rubber, a latex of a

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.



particles of the acrylic rubber latex (B) (gel content: weiglet Meya200bbn of
~a toluene-insoluble nmatter neasured by imersing a sanple in toluene at 25
roomtenperature for 24 hours and centrifuging at 12,000 rpmfor 1 hour)
is not less than 70 % by wei ght, especijafly not |ess than 80 % by weight.
The maxi num gel fraction is 100 % by weight. 9 May 2005 1 7 Exanples of

. the acrylic rubber are, for instance, polybutyl acrylate rubber, butyl
acryl ate-2-et hyl hexyl (neth)acryl ate copol yner rubber, a conposite rubber

of polybutyl acryl E}ﬁlrﬁpﬁbsp@lfﬂreebbi‘jrl@@xﬂdbbéﬁﬁw) 8¢ YhatchcdUpylybutyl .
acryl at e- but adi ene copol yner rubber, butyl 5 acryl ate-styrene copol yirer

rubber, aadryheel| rkbbedhevagl WdrglatebRasthyleyylbemesiefhcayRite 8bpbRrmer
adm xture thereof. The term "copolyner" as wused herein conprehends random

copol yner sublbleocls congloyier subdeafdf pobimhiyleiayind sndbpopid-etisyihkakeof .
The acrylic rubber |atex can be obtained by polynerizing a 10 nononer

m xture ofmmthpdylateyetbnadr ydatdatobatadierse pobpblymér oralbberpndyuyl
containing at |east two polynerizable unsaturated bonds in its nol ecul e,
ot her Topalkyyktezstyrenaurgrdymeandubber) kel ihe tliee.pr'€benceylnf rabbads cal
polynerization initiator and optionally a chain transfer agent according
t o a convemay dralusedubbimm opany admizdtire theeebbhd, Thortetmn Exapplyeetiyas
met hods as described in JP-A-50-88169 and JP-A-61- 141746. The al kyl
(et h) acr yssdehaogioneomprehcodispranedo mrcopblymens,t bladkesophlymuaisy gaedkbone
of the acrylic rubber. Exanples thereof are, for instance, an alkyl
acryl at e kapplymercandcorbiabkiphgtloemeoduch as 20 nethy-1 acryl ate, et hyl
acrylate, propyl acrylate, butyl acrylate or 2- ethyl hexyl acrylate, an
‘al kyl net hacryl at e They eagylac cubhercigtes] @y g eidained 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,



such as 2-ethyl hexyl nethacrylate or lauryl nmethacryl ate, an@ Mbhg ROG®.
These may be used alone or in adm xture thereof. O these, a nononer

m xture containing 40 to 100 % by weight, especially 60 to 100 % by 25

wei ght, of butyl acrylate is preferred{fgomthe viewpoints of |ow glass
transition tenperature of the obtained polyners and econony, in which the
resi dual conononer is for instance nethyl acrylate, ethyl acrylate, 9 My
2005 . 1 8 2-ethyl hexyl acrylate or the like. The pol yfunctional nononer:

cont ai ni n@-athyigasd1 bebylapelornitid hgbl € unsaturated bonds in its nolecule is
a conponent used for introducing a crosslinked structure to the acrylic

rubber particles taHe f polyfaumngionsk sidnetigre, cdigiriye exi bickiseg tavg ubber
el asticity, and for providing an active site for grafting of vinyl

mononer s melymerechbdé e satupedegd! lesndé ihhspobidauiti wnalcomponentatsed f or
i nstance, dially phthalate, triallyl cyanurate, trially isocyanurate,
al |yl et hac iptratecing tahgtessdi yed ls tdicetrkaor tHeaterylii vihper pantiehss tot her
known al lyl, 10 di(neth)acrylate and divinyl conpounds, and the l|ike. These
may bedS udedmah ordéworkistradmmd, wherchgreedfibling hesehbert Eldstimatshaang fat e,
triallyl cyanurate, trially isocyanurate and diallyl phthal atae are
pr ef er r ed progringhen \datiygosiesfoofgraftisgl ofnkinyd reéhpoiescyearitbnpdhbfteng
efficiency. The other copol ynerizabl e nmononer may be optionally used 15
for the pdpusples el st i pglfbatieialacnonemerdexresf foheindiraiceeddiadly| i c
rubbers or the affinity with silicone rubbers. Exanples thereof are, for
i nst ance, Phdhiedatey| irdaliyi ¢yaaurathadrigllc iseexanutaisreallgluone haorgldip)
met hacryl ate, ethyl nethacrylate, glycidyl nethacrylate, hydroxyet h}/l
met hacr yl &thylm | die late, diviaybnienecnenydthmsndmewsueilyly as
styrene or__a-nethylstyrene, a vinyl cyanide nononer such as
, 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,



acrylonitrile or nmethacrylonitrile, a silicon-containing vin@ Mamnanes
such. as y-net hacryl oyl oxypropyl di net hoxynet hyl sil ane, Y_

met hacryl oyl oxypropyl tri net hoxysi |l ane or trinethylvinylsilane, and the

- like. These may be used al one or in _admxture thereof. 25 Preferable
proportions of the nononers used in the production of acrylic rubber |atex
are from66.5 to 99.9 % by weight, especially 85 to 99.9 % by wei ght, of
the al kyl (rmeth)acrylate nonomer, 9 May 2005 1 9 0.1 to 10 % by wei ght,
especi al 19.10.th ti0 5990y weiight, esptbrillypad Mf wacts onalbyoreigit e@dntaeni ng
two or nore polynerizable wunsaturated bonds in its nolecule, and 0 to 23.4
% by wei ghblyfiesaptdonal | ymobomed 4. cOHn¥atningei ghd, @f thereot eilymerizable

copol ynmeri zabl e nononer, the total 5 thereof being 100 % by weight. If the
pr opor t i onnshturtagedohds (methirad eglibt, eantdb @2 3.14s%t by vaaight, edpgeeigiipduct s

| ack properties as a rubber, so the inpact resistance-inparting effect is
| ower ed. 0Qftothe 9 Y byowtigit, aff theeoidrytofalwinidRzalylca®nmmenotiatamm] t he

proportion of the polyfunctional nonomer becomes too small, so the effects
to bed10 thevdatebeirtzer 09 t%ndyt owbighitnsufif | dienpropisimn i 6f t the paldpdrti on
of the polyfunctional nononer is too small, the crosslinking density is

| ow, so {mheth)apadate espspanueis tpasnialy did produetsidaclo prepkoties @ aand i f
the proportion is too |large, the crosslinking density becones too high, so
the i npaoibbessise afue-impact registdhectimparsing edtsct oishéowergst-edIf the ot her
15 copol yneri zabl e mononmer is a conponent used for adjusting the

ref ract i verdpadéioropef tthe aliyddmetbiacryiniceisatan langsn the propadioredf tBeobt ai n
the effects to be produced by the use thereof, the anount thereof is

pr ef er abl Bolybancdgsal harowomeryheroms yhtoo rsmele padithal oblicisrete zBEi on

initiator used in the enul sion . . X .
produced thereby tend to be insufficient. Also, if the proportion of the

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



20 pol ynerization for the preparation of the acrylic rubber I|%atey andst he
chain transfer agent optionally used therein, those used in usual radical
pol ymeri zati on can be used without particular restriction. Exanples of the
radi cal polynerization initiator are. apg organi c peroxi de such as cunene
hydr oper oxi de, tert-butyl 25 hydroperoxi de, benzoyl peroxide,

tert-butyl peroxy isopropyl carbonatc, di-tert-butyl peroxide,

tert-butyl peroxy |aurate, |auroyl peroxide, succinic acid peroxide,

cycl ohexapepexiglR:: 0xinden@igafiR! Yhereaigae sBcMhyas?085tasddumpeperchdtitearnr
i norgani ¢ peroxi de such as potassium persul fate or ammoni um persul fate; an

azo conpodfthsdtings DeZsulfat®bi shsobuizd ontdmigoired  such  as  2,2-
-2,2' -azobis-2,4-dinethylval eronitrile; and the like. OF these, organic
per oxi desagnbidigobgayivaifptieont dBQ awe bis-f 4rdibhythBvakednitrie) tdrel iibewpoi nt
of a high reactivity. In case of using organic peroxides or inorganic
per oxi desliket h&f thrseh@rgaait paraxidbs matd dromaidic peregitdksnareagestferaielyyg. , a
m xture of ferrous sulfate/glucose/sodi um pyrophosphate, a m xture. of
ferrods wgkflaretdele vosepsod oha hyighpteespivatse, or a m xture of ferrous 10
sul fate/ sodi um fornal dehyde sul f oxyl at e/ et hyl enedi am neacetate. The use
of a reducing ageninicagpardfi gsirgy lorgpnef greablkidesiorcndiganipopgroidest i on
tenperature can be | owered. The radical polynerization initiator is used
usual | y i they maydentisofl i0. @86 binationpaithsabedusingtagemteteg.abl gUBWE to 5
parts by 15 weight, nore preferably 0.02 to 2 parts by weight, per 100
parts by obifegtrousf salfabetgiacost ksedidiuspyopfosiimtapsumixtare hé ferrouisat or
is too small, the rate of polynerization is low, so the production
ef fi ci encyulfingnfdexigobe/ sodiviad, prusphdsphateamounta | mixgare apde fextioars
"ol ecul ar wei ght - o
10 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 S 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.



of the obtained polynmers is |lowered, so the inpact resistanc® Magdaods be
20 | owered. Exanples of the chain transfer agent are, for instance, t-
dodecyl mer capt an, n-octyl nercaptane, n-tetradecyl nmercaptan, n-

hexyl mercaptan and the |ike. The chainotyansfer agent is an optional
conponent. From 25 the viewpoint of exhibiting the inpact

resi stance-inparting effect, it is preferable that the anobunt thereof is
- from0.001 to 5 parts by weight per 100 parts by wei ght of the nonomner

mxture. 9 My 200ExadnpldexaiMmhesedulsifRrentediihi @hulisiosh bbhafelShoion
pol yneri zation for the production of acrylic rubbers are, besides

emul si fi efgr Whe Grodartidieobiaedylid ridbheRb aties be@lid eaillstne whbdiecalat ex
(A), fatty acid netal salts such as potassium ol eate, sodi um ol eat e,

pot assi umbehadeddhethd fredudiidrhedisiitene pattassi lwnepdAy) falte, acddingial
pal mtate and potassium stearate. These may be used alone or in adm xture
t hereof . shi® suichcasepstddzénnl aflextd, Adodindnt bieaser poitassiulvherhddinete ( B)

are used preferably in such a ratio that the amount of silicone
( pol yob gamsosiilinox amipdisate, onpdtassiQth %gaimieaight ,soekipeci ghdlyniftatam anido 10
50 % by weight, nore especially from1 to 20 % by wei ght, based on the
whol e rublpetassinpnrErardis. | iTorse mibpbe phad akmrg bir anradimexfureAthakebéct  of
imparting a high inpact resistance to thernoplastic resins is obtained
within this range. THe sizomeombbef latex $A) andnhd actyiedubberHatesh Be
rubber conponent is too small or too large, inprovenent in inpact 15
resi st anceref uskedr mupfasttly imssnsht endsatio bexbrihe reublindi eft silicorase
that the anount of silicone is nore than 50 % by weight, it is preferable
from t he (pelmooganosiloxxhebis ifrymi Apc O0r ¥sibyt wietght, 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



that the active sites for grafting are present in the silicodeMeybd@05 in
ot her words, graft copolyners are produced by pol ynerization of vinyl 20
nmononers nentioned after. It is also preferable fromthe viewpoint of

| npact resistance that the acrylic rub has active sites for grafting
regardl ess of the ampunt of silicone. Fr'omthe vi ewpoint of easiness in
particle size enhancenent by coaggloneration, it is preferable that the
solid concentration of the 25 whole rubber latex (m xture of silicone

coect al 1y Ry 851 BobfnEHARE o AkSingoblctli the DrofeddD¥ Wk dibxed
present i RYAHdronatek 9aﬁ/8¥’ aa%rﬁ )Z(te}(?je q?@gtxggfﬁ%éaoﬁsﬂ é’@@é%éh‘f&a%ir}’ge%e

nononer in the presence of the atex and, during t

pol ymeri zgidipmercoagaiieSahaiH N thtbRao APhYHEE tRaSd ¢l g8 dize the latex to
enhance the particle size. The rubber-nodified resin conprises, as

nentioned above, FJHeEUbHRALHiddifedCRNIAI Bbipriadd, | £4 anchiomRd Bvhoparticle
si ze-enhanci ng co-aggl oneration of graft copolynmer particles wherein a .

vinyl 80ong@ein patitles tecdiplaiARid R0t RMED f61nkaony ﬁﬁbﬂi_@lfe_ Ridct bghaacig
silicone rubber latex (A) (or particles wherein the silicone rubber and a
vinyl pol wieagglognetysh Gl gnafe eepbobimef ddi€icitd naonein ubbiiylpaidnioshes have
no grafting site) 10 and graft copolyner particles wherein the vinyl

nmononer i gsggrift-padphmeresdd eshtensdicamiey Irubbedbpartiphst b€l dlicone pabbéel es
wherein the acrylic rubber and the vinyl polynmer are physically coexist if

the acryl ilatex (Aer pratidies adhdraue the siliedid pgbbet and htvihgl polehesadte t hat
the average particle size of the resin particles is not |less than 100 nm
especi al | yphnoticdly leegesidthitHE Gilivonardbbernedrtidiee Hdxannb, @Rdting site)
especially not nore than 800 nm If the average particle size is less than
100 nh@or arat egraft 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 conventional method using an electrolyte, for example, by

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



than 1,000 nm the inpact resistance tends to lower. It is poeMaryaRDé5 that
the content of a solvent-insoluble matter in the rubber-nodified resinis
not | ess than 40 % by wei ght, especially not less than 70 % by 20 wei ght,
nore especially not |ess than 80 % by ygi ght. The "coaggl oneration to
enhance particle size" or "particle size enhancenent by coaggl oneration”
denotes sinultaneously agglonerating at |east two kinds of pol yner
particles having different chem cal conpositions in the same systemto -

enhance t&ehand ik 1§%a1t2§ua_1@%sp§%fdlh%%hﬁfazc@ gﬂhﬁeeg@ﬂlcc@aa%m??@“ on
can be carri ed out by a conventional method using an @l ectrolyte,

exanpl e, hBydrédliors aRid Ohnt OrddifcSiER gﬁcﬁ%yr&@tﬁﬂ REiA & BYlatBRNOMEr Or
during this 9 May 2005 23 step, an inorganic salt such as sodi um sul f ate,

an i nor ganba-aeistligkedl asacifty dipeeiposdstafity 8o 6 ]9*@1'%10 apdigeeh By
acetic acid, or a latex of a non-crosslinked acid group-containing

copol ymrcqb(blgmmadzmoncaﬁ‘olmunz;awﬁae@ afiduns@inemécdangi duioansgr and
an alkyl 5 (meth)acryl ate nononer as disclosed in JP-A-50-25655,

JP- A- & 12(h8th)ardy1iRe AnBnb2iéd ast distchesgeb iy HP-AZ80-2B6SHS tHA-BOER7OB i S
desired to obtain a rubber-nodified resin having an average particle size
of 100 t candQIP#m8-1R2710gt, poefier pblyent dzatienagydtenr.gaWleers &l is, desiredabgani ¢
acid or an organic acid. An inorganic salt is particularly preferred since
an 10 opeohtdinna frosbbed} osidifigd thesipp Haviing len aystage phirtcld Sieeadnpd@ttbon of
the coaggloneration is omtted. Wien it is desired to obtain a rubber-
modi fi ed 4@8immhavisgreferabbe dyespaan indegatizesalt, 8Q0Anbogdni@ticidnr ah i s
preferable to use the acid group-containing copolyner |atex. An exanpl e of
the aci d grgsupecexidi nify oopg@ayrier sal, if opartidularly apoderedpaligoer anof 5

to 25 % by weight, especially 5 to 15 % by

10 operation for adjusting the pH of the system after the completion of the
coagglomeration is omitted. When it is desired to obtain a rubber-
modified resin having an average particle size of 300 to 1,000 nm, it is

preferable to use the acid group-containing copolymer latex.
An example of the acid group—containihg copolymer is, for
15 instance, CopOIYmers 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



wei ght, of at |east one unsaturated acid such as acrylic aci & Magt haosylic
acid, itaconic acid or crotonic acid, 45 to 95 % by wei ght, especially 65
to 95 % by weight, of at |east one alkyl (neth)acrylate having a C, to C,,
al kyl group (preferably a mxture of 19,0 80 % by weight of an alkyl 20
acrylate having a C, to C 2 alkyl 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 ght, of at |east one other vinyl

mononer caiekdMRibBAP L dNer BWHA arhBuh8Ss Qo E?dzﬂﬂ B I0ALgMIher£abh,  an
inorganic acid or an 25 organic acid as an electrolyte, preferably the

amount t hesedd tb el digmeQit. 11fme%rﬁéﬁhﬁ i9Yodh Y thesPes hakhviched s
parts by weight, nore especially 0.3 to 3 parts by weight, per 100 parts

by wei ghtit(isodiflcBsts hpply Tt@@n&d&@ﬁa?%@du%ﬁormsm Elobherrel @lfXto bk the

anount is too small, the coaggloneration tends to be difficult. If the
anount i sptedutédge, there is a tendency that it is difficult to apply to
industriaF production since clots are easy to be produced. 5 In case of

using&n acid groum eastajMisithgCRNUATRIrc-esnésiniag cipetyeriaesx as
preferably the anbunt thereof is fromO. 1 to 10 parts by weight,

especi al | ¥nCeldct@lypte) Pricse iblypahghtmaaait ércpdnis Srdy Ol obt1 palrtdbybasi s)
of the m xed rubber latex. If the anmount is too snall, the coaggl oneration

tends to wedght,wsiplectillyf Oc2itd b pizftstlhﬁm’rghutpd:xslm@a]r@s lbyrweightrikalidr abl e
phenonenon such as |lowering of Inpact resistance is easy to occur. The

ti me of abdsiyy af thkeeatixeldyrabdieehlasxi nolfgahne caswhint is neogamall achd,
organi c acid or acid group-containing copolynmer latex to the
pol yner i zavagelosystation deadsahe evdche path i diffceltye 16 thet aprrunt us aoby
10 large, unfavorable phen'omenon 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 polymerizatioﬁ system to enhance the particle size is not particﬁldrly

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



15 imted so long as the coaggl oneration takes place during% mayseepsof
.polynmerizing a vinyl nononmer in the presence of rubber particles. From the
vi ewpoi nt of inpact resistance, it is preferable to add the electrolyte to
the pol ynerization systemprior to stagting the polynerization or until 90
% by wei ght of a vinyl nononer used for the polynerization is 20

pol yneri zed (polynerization conversion O to 90 % by weight), especially
during the period after not |less than 10 % by weight of the vinyl nononer

used for (pagymelriaRidr aldrverkiorPal(yrer 5oed ad wiikht). 70afebYaddeigdite of the
vi nyl - nononer used for the polynerization is polynerized (polynerization

conver si atledfrolpte! Otile yolyeh@Mtatiofivie fegpeet Adititued ntb 2orhpteteethed
after not less than 10 % by wei ght” of the vinyl nononmer used for the

pol yner i zpsliyaerisaiohy MPrefad band thietidly bl risaiiornves Gatrritid bhe uniinyhe
nmononer used for the polynerization is polynerized 9 May 2005 2 5
( pol yner i gallynoerizotiva rcsirorerdibi of e Yidyl menghigr redfdiers adibarg 451%% by
el ectrolyte, the polynerization is further continued to conplete the
pol yneri zatightt. Preferably, the polynerization is carried out until the
pol yneri zati on conversion of the vinyl nononer reaches at least 95 % by 5
wei ght. The pol yn€EFhe gblynmetremiarmatem@eiratireas (36mt 80300 Chrmfedemtilly from
40 to 80'C. The vinyl nononer polynerized in the m xed rubber latex is a
conponentfréor 40alicsB8BYCt he affinity of a rubber-nodified resin with a 10
t hernopl astic resin to thereby uniformy disperse the rubber-nodified resin
i nto the thernopl d&¢ vimgsinonamehpotamerizadtint the mhizedupibdstriletex ssan i s
i ncorporated with the rubber-nodified resin and nol ded. Exanpl es of the
vi nyl normsmepoacet foor ramdngnties alfinabyomdt 4 crubber-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,



vi nyl nononer such as styrene, a-nethylstyrene, p-nethylstyrenelagr 2005
di vi nyl benzene, a vinyl cyani de nononmer such as acrylonitrile or
nmet hacrylonitrile, a hal ogenated vinyl nonomer such as vinyl chloride,
vinylidene chloride or vinylidene fluopigde, nmethacrylic acid, a
met hacrylic ester nononer such as nethyl nethacrylate, ethyl nethacrylate,
butyl methacrylate, glycidyl nethacrylate, hydroxyethyl 20 nethacryl ate,
et hyl ene gl ycol dinethacrylate or 1, 3-butylene glycol dinethacrylate,

acrylic_aekgecRNlyap0)bi KG9 oy WERHIPE! 84AEMcrYRidbder MEXDAIE, R
acrylate, glyci dﬁgacryl ate g)? hydr oxybut yl acrﬂﬁate, egnd t he Iai ke}. The

vinyl nonafeacryiRyederysetloghémahereshoptiHixhuhay bdheheabovildentiohedor at
| east two vinyl nononers may be added and 25 polynerized in nmultistages. O

these, .framotdioidngdi miochadheEavimgs syhRidPamondBes) IRlephaneamefbyPy
coaggl oneration and I npact resistance is preferred a nononer m xture

cont ai ni ngnafoterlHid Yhieylikel ght, 9 May 2005 2 6 especially 70 to 100 % by
wei ght, of a nethacrylic ester nononer and/or an acrylic ester nononer,
the rést of which Fayfdrabinetlaboired meahoneds wsalii bt amoyintafiDeEBo Vi nyl
cyani de nononer, hal ogenated vinyl nonomer and the like. 5 Preferably, the

vi nyl nongaets by weighti, especeatbubt too0Ddas 8 wedghs by resispetialbspe al |y
5 to 40 parts by weight, nore especially 8 to 20 parts by weight, while
t he anmounOopatimebwhwetzhiyblhilel thexanieoht of thesmd)olesrdibioen iteko(sdidpart s
by weight, especially 60 to 95 parts by weight, nore especially 80 to 92
parts by wasifitis fvenetd thO®& peats 1y weightf espedialiypadt & 95 wairththy |
the amount of the vinyl nononmer is too large, there is a tendency that
i mpact re®iasghhcmorse gspesidlly BGrivl 92 pahtbiliedveighnc evhéieivothe rtotal
rubber conponent beconmes too small. |f
1 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



t he amount of the vinyl nononer is too small,. the handling endy 2605
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 enul sion polynerizati,on. 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 Iimtations concerning the
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pol yreri zghiRRiohcid @gﬁéa%@%& Y PEcildS Q{; Fhedads: & Be%g&fatta rtﬁ@ the

obtained latex 25 & e used in the formof the [|atex. e 1solation

of the pojjerr ARS8 MEchifd! witha witdd! JdBBRReatidL akXadP B Rheaddi ng
a netal salt sﬁ aslrg% ci umlc orli de, magnhesi um gh% ogr)i%le ogpﬂfn%aggnesieum 9

May 2005 pdlyimed! fgt@fggx_d i dR{dRBIICisCAlsOr YFPlicaiel d such as hydrochloric
acid, sulfudric acid, phosphoric acid or acetic acid, to the latex to

coagulmte the |atgke $BDEr abtAGhed\asibBa-Mddifisat eesindghy dibat istatanst
drying the polymer. A spray-drying nethod is also applicable. 5 The thus

obt ai ned pubkRIr-dRItEXER FRDrPofdted HttoStaieuothePOMWRIRASIE rEdireXio give .
i ncorporated into various thernoplastic resins to give thernoplastic resin

conposi ti gisriaplagi@nediféanpdsitipas havess saitprofdimpast oésisbence.
thernoplastic resin are, for instance, polyvinyl chloride, chlorinated

pol yvi nyl chl ori deExpehykisy rafnehesttHedhtoplh@tiaC ridsmi tre) eforodalkyaRte,
styrene-acrylonitrile-N-phenyl mal ei m de copol yner,
a- met hyl spgheniayhehybade] chierinapad yWwotyvirgdl ghitetdald, 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



met hacryl ate, nethyl nethacryl ate-styrene copol yner, pol ycar Boatye2005

pol yam de, a pol yester such as pol yethyl ene terephthal ate, pol ybutyl ene
terepht hal ate or 1, 4-cycl ohexanedi net hanol - nodi fi ed pol yet hyl ene 15
tereplithal ate, butadiene rubber-styrene copolynmer (H PS resin),
acrylonitril e-butadi ene rubber-styrene copol yner (ABS resin),
acrylonitrile-acrylic rubber-styrene copolyner (AAS resin), acrylonitrile-
et hyl enepr opyl ene rubber-styrene copol ymer (AES resin), polyphenyl ene

ether. andsbiisald i wERARE JOPeCRRUY IR & P01 ThAY BN L ety 20

Exanpl es of conbrnati St two resins ‘are a“m xe inof 5to

95 % by A‘Ag&ﬂ*&tbfﬁve‘?ght’ﬁ%b&%hﬁﬂ%té feRind> 1 AUt @itod dmalieehe. . ABS

I
resin, resin or AES resin otal thereof 100 % by weight), and a m xe

resin of HnpAcOPedbPAnie Ghih HmBplaaar PesRLiaRd t Ui iy bmp¥ieght of
pol yet hyl ene terephthal ate or pol ybutyl ene terephthalate (total” 25 thereof

100 % by ag#diitthe dinchiPILiSs Ak, Ttrigraitheudi @ BRliRtaR! the opretef
physi cal properties, that the anount of the rubber-nodified resinis from

0. 1 60 sl a#0PZididy dnkbQuPBideShRAYdMesgbY thespeshRdldsfic ¢8sthd to 120
parts by weight, per 100 parts by weight of a thernoplastic resin. If the

anount is too smal Mixife of | AN&@r m@slastienessifl§ witlerameplidspowdeesbNshes not
sufficiently inproved, and if the anount is too large, it is difficult to

mai nt ai n tulisber-epedificelsrésisuain &% tagicd byitandfissuly asihartees shebushe
t hernopl astic resins. Mxing of a thernoplastic resin wth a solid powder

of the ralbbeisdmdirhized, aedbboamiker 6athedikeoahdtheb frRld-kneding theem
through a Henschel mxer, a ribbon mxer or the like and then

mel t - kneadhintehthrongh dr®lil hiidlygih extaldenyiad kneadee st rthddike.a kneader or
the like. 10 The thernoplastic resin conpositions of the present invention

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



may contain usual additives, e.g., plasticizer, stabilizer, Subeycan0p

ul travi ol et absorber, antioxidant, flanme retardant, pignent, glass fiber,
filler, polynmer processing aid, polymer lubricant and antidroppi ng agent.
For exanple, preferable exanples of the flane retardant are a 15 phosphorus
conpound such as triphenyl phosphate, condensed phosphate or stabilized
red phosphorus, a silicone conmpound such as phenyl group-contai ning

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

pol yrmer pbg%ﬁg}%rgicg@re nmet hacrylate (co)pol yners such as net hyl
met hacryl at e- butyl acrylate copolyner. 20 Preferabl e exanples of the

antidroppi ng agent Majiging 4EQRRIPEONTESHPRall§UsdePor thermoplastic resin
pol ytetrafl uoroet hyl ene. " Preferabl e anounts of these additives are, from

the vi ewpebhtpd¥itiehkecd. pCoShjRai@mCenolling, e&tAdsibalt Bldy Wedldiig and
especially 0.2 to 20 parts by weight, nore especially 0.5 to 10 parts by

wei ght, pealetierpggt arodyapElicitsleofo aht ererBiFlaktic fashnecodpobidons of
t hernopl astic resin conposition can al so be obtained by mxing a | atex of

a thedwpthstpresé@siventibna | atex of the rubber- nodified resin and
subjecting the mxed |atex to coprecipitation of 9 May 2005 2 9 pol yner

particles. Ml di ngThetdindsnednmneriddantidlystisae éarelleierinm csitasis taewien
conpositions, e.g., injection nolding, extrusion, blow nolding and
cal enderi ag,compasppmithlthestaisihg ¢drevertipbmast impaes imoddmresi ti ons of 5
t he present invention. The obtained nolded articles have excel |l ent i npact
resi stance as conpheqtresiehl ihhestonsisngocospeoificaibt expipaced fydineaass. The
present invention is nore specifically explained by nmeans of exanples, but
it is to bfepanmlespbdttihas tole pnesestoddtieat tlom presemwt invention is not
10 limited to only these examples. In the following examples and
comparative examples, all parts and % excepting variation coefficient are
by weight unless otherwise noted.
In the following examples and comparative examples,
evaluation was made in the following manners.
15 [Solid concentration of latex and 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)}]



10 limted to only these exanples. In the foll ow ng exanpl es9amMdy 2005
conparative exanples, all parts and % excepting variation coefficient are
by wei ght unless otherwi se noted. In the foll ow ng exanples and conparative
exanpl es, evaluation was made in the {gllow ng manners. 15 [Solid
concentration of |atex and polynerlzatlon conversion] A sanple of a |atex
obt ai ned after reaction was dried in a hot air dryer at 120'C for | hour
to measure the solid concentration (heating residue). The pol ynerization

conversion of a ruRlgfed 3L8x1MES ﬁr%ﬁg%t's”é@ f&C?QV}H}M 494 then AU’

(amount of solid matter/anount of nononers charged) x 100 [ Average

particle ﬁérﬁ?]&re&ﬁiﬁ&gfcéfss HOBASURIRY RPRATRL PoeMTRAIRMydRATRAR Bifle. LEED
86 NORTHRUP 1 NSTRUMENTS, the volume average particle Size (nm and t

vari ati onTgeefdhpl&Riad Infiaetsdd nSiciQeHE ot PUtHORr ﬁh@nd@ﬁ@hﬁﬁgamat i on/
vol une average particle size) x 100 (% were neasured by a |ight

scatt eri ng2 Idod.p. 076 £NE00Tm EA SN ahfS ahieblvweiFht ! gm&@tedagﬁar asgtitps) ] 9
May 2005 30 A latex was dried flrstly at 50' C for hours and then at

room & engdusherigsodnbi htutter undae g@ﬂgr@wa@rﬁl&uﬁﬁd@ give a test sanple.
The sanple was i Mmersed in toluene for 24 hours and centrifuged at 12,000

r.p.m folzé&d inipudtestreagehft he wei ght percentage of the 5
tol uene-insoluble matter in the sanple was cal cul ated. [Izod i npact

strength] The | zodThapaod ahpacgtdtremrgiieassinadagtre@CitG3WE a~d ard' C by
using a notched 1/4 inch bar or a notched 1/8 inch bar
23°C by using a notched 1/4 inch bar or a notched 1/8 inch bar
according to ASTM D-256.
10 [Flame resistance]

Evaluation was made by UL94 V test.

PREPARATION EXAMPLE 1
Preparation of silicone rubber latex (A-1)
15 A five-necked flask equipped with a stirrer, a reflux condenser,
an inlet for introducing nitrogen gas, an inlet for introducing monomers

and a thermometer was charged with the following ingredients.

Ingredients Amount (part)
Pure water 189
20 Sodium dodecylbenzenesulfonate (SDBS) 0.5

The temperature was then raised to 70°C with purging the
system with nitrogen gas. Subsequently, after adding 1 part of pure
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.



according to ASTM D-256. 10 [Fl ane resistance] Eval uation wa® Mage2B95UL94
-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, angijnlet for introducing nononers and
a thernmoneter was charged with the follow ng ingredients. Ingredients
Amount (part) Pure water 189 20 Sodi um dodecyl benzenesul fonate (SDBS) 0.5
The tenperature was then raised to 70'C with purging the systemwth
nitrogen gas. SubsequenhbYedidhttgr adding | part of pumqnowﬁtthaaﬂ}d 0.02
part of potassiumpersultate to the system a mxed liquid of the

foll ow ng i ngredi ents@fﬁglea{(g{iqd at atinme to the system @md 25 was stirred
for 1 hour to conplete the polynerization, thus giving a |atex of ST-BMA
copol ymer. 9 May 200Butdl indthacegisest(BMMapunt (part) Styrene (ST) 0.7
Butyl methacrylate (BMA) 1.3 The pol ynerization conversion was 99 % The
obt ai ned TTateepobatienizabicgnlchtiveosioentwad 9B °%0. %UThan obvetragek lpwd helde asi ze
of 10 nmand a variation ~coefficient of 38 % Al so, the content of

sol veri - i sebHutpretematdfel.O ¥, tahe avEfagvpactiptd yizerofnbd rin%andepeadheloy, an
emul sion of a silicone rubber-formng conponent was prepared by stirring a
m xt ur e ofotficiént bdWintp. Also, the content of solvent-insoluble matter in the

ST-BMA copolymer was 0 %.
Separately, an emulsion of a silicone rubber-forming
component was prepared by stirring a mixture of the following

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

Ingredients Amount (part)
Pure water 70
SDBS : 0.5
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



10 ingredients at 10,000 r.p.m for 5 mnutes with a honogeni9z&ay 2005
I ngredi ents Anmount (part) Pure water 70 SDBS 0.5

Cct anet hyl cycl otetrasil oxane 94 15 Vinyltriethoxysilanc (VTES) 2
Tetract hoxysilane (TEOCS) 2 Subsequently, the |atex containing ST-BMA
copolymer was kept at 80'C, and thereto were added 2 parts of

dodecyl benzene sulfonic acid and 18 parts of pure water to adjust the
systemto pH 1.7. The 20 above enul sion of silicone rubber-formng

conponent chageAddedAbeft-1h50RIHIO AR Ake%. 7T 1 g‘%u% i 8 %Wb%r"@s
f I al | nd for

stirred for 6 hours, and after cooling to 25" C an owng to sta

20 hours, thBesifitsheN@iyEs: 1AdkUwh8dedApased. o 98t §P§§1§H8rré’@5%djr?er%’ The

finish the polynerization, thus giving a silicone rubber |atex (A

pol yner i zatidn %UNVSTBRIA 26p8lyrhBe comp&adtet, WRRE whkok WalouRAFRARY Was
85 % The obtained latex (A-1) had a solid concentration of 23 % an

aver age pait {igd eharge adfd 88nhersiaAd a variation coefficient in particle
size distribution of 39 % Also, the 9 May 2005 3 2 content of

solvers-insoluble matter was 71 % The silicone rubber in the silicone
rubber | atex was conposed of 98 % of silicone conponent and 2 % of ST-BMA

copol ymer conponent, whi ch WeRERERATIONeEXPASPUE 2n t he charge and
conversion. 5 PREPARATI ON EXAMPLE 2 Preparation of silicone rubber |atex
(A-2) Sil Preperatibbesf diticone(ritit)emiaderr(ap2y ed in the sane manner
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



as in Preparation Exanple 1 except that vinyltriethoxysilane9 MagSpoads 10
repl aced with tetraethoxysilane (TEOCS) 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 wggiation coefficient in particle

size distribution of 37 % Also, the content of solvent-insoluble matter
was 81 The silicone rubber in the silicone rubber |atex was 15 conposed of
98 % of silicone component and 2 % of ST-BMA copol ymer conponent, which
were cal Gulgaé@RrRas QO ddw] chargeigied 16OBNET 3y e, RREPARDE ?\A fFXBMPLE 3

Preparation of acrylic rubber latex (B-1) 20 ATive- hecked flask equl pped
with a stpstaekiug g@frgunae@nﬂggsmnhela@ddé@t TRE +HUIBHEC higthEd WPQeN gas,
an inlet for introducing nononmers and a thernoneter was charged with the
. foll ow ngstimgdetd 20tG fat lahbigye. | ngredi ents Amount (part) Pure water 200

25 Sodiumoleate 1.3 The tenperature was then raised to 70'C with stirring
in a nitrogen stream Inffdeelieigachi ng 70" C, a m xt ur eAefouidme(falt) owi ng 9
May 2005 3 3 ingredients was added at a tinme to the system and 0.05 part
of pbtassi um per sulBatye avasidver{Brgr added. The resultingt m xture was
stirred at 70'C for 1 hour. Ingredients Amount (part) 5 Butyl acrylate
(BA) 4 Allyl methachilydtraeti@hdilate MIMAubsequent |y the foDHow ng m xture
was added dropw se over 5 hours, and after the conpletion of the addition,
t he m xt Bebsaguéntlyhdre fallowatg mixture was added dropwise over 5 hours,

and after the completion of the addition, the mixture was further stirred

for 1 hour to complete the polymerization.

10 Ingredients Amount (part}
BA 96
AIMA ‘ 0.96

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

matter was 96 %.

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

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

Ingredients Amount (part)
Pure water 240
Silicone rubber latex (A-1} (solid basis) 11.9
25 _Acrylic rubber latex (B-1) (solid basis) 73.1

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

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



for 1 hour to conplete the polynerization. 10 Ingredients AnSuiey(papb)
96 AIMA 0.96 The pol ymerization conversion was 99 %
had a solid concentration of 33 %
15 a variation coefficient of 28 % Al ga,

matter was 96 EXAMPLE 1 A five-necked flask equipped with a stirrer, a

refl ux condenser, 20 an inlet for introducing nitrogen gas, an inlet for

i ntroduci ng nononers and a thernoneter was charged with the foll ow ng
i ngr edi enaddatl. a $ubsBeqluagtlgdi Bt pafr wit n{grarl )mebuaerylater(MMO,) ®iaksi cone

rubber latex (A- 1) (solid basis) 11.9 25 Acrylic rubber latex (B-1) (solid
basi s) 73addeHedtmmprrcabuee Iwasurhdmirimg seldictho 17D'p@res tof stditunh rgalfatea

ni t rogen

per sul f at waseaddedty e200Ece t18:d paatidbdsiz8uiys egglonb éng tidd wiaen 8 partseifhy|

stream and, after reaching 70'C, 0.03 part of potassium

The obt ai ned | at ex
an average particle size of 80 nm and
the content of solvent-insol uble

BA

met hacryl ate (MVA) was added dropw se over | hour, during which 1.2 parts
of sodi unVBiAf laad bogesaddeadd Adtearitancemphetipaafitbe edslitienhstaggioweasat | on

when 3 parts of

stirring

i hsr fagrithered dot ¢ompde teot e polamerizasiopo | thver Zivang enlatekusf

MVA had been added. After the conpletion of the addition,

giving a latex of rubber-nodified resin (1). The polynerization conversion
was 99 % rulherapedifirsh regbbdi)- nobhei palyrneetinatiant ceneersion wasa®8r Yge

particle size

10

15

20

25

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
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
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
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
fest specimens. The results of the Izod impact test are shown in Table

1.

of 185 nm and a_solvent-insoluble matter content of 90 %



The obtained latex was diluted with pure water to 15 %in 10 sy @005
concentration, and thereto was added 2 parts of calciumchloride to
coagul ate the latex. The resulting slurry was once heated to 80'C, and was
t hen cool ed, dehydrated and dried ta gige .a powder of rubber- nodified
resin (I). Into 100 parts of a vinyl chloride resin having a degree of 15
pol yneri zation of 800 were incorporated 7.0 parts of the rubber-nodified
resin (1), 3.0 parts of octyl tin nmercaptide, 1.0 part of stearyl alcohol,
0.5 part of stearic acid am de, OEXameLE Df nontanic acid diol ester, O.
5 part of titaniumoxide and 1.0 part of a high nolecular processing aid
comrercial |y avai | Abpewdsdesf thbbtr-adedifirck rodinKMNE vAGE grAZarsade 2Qe by
Kaneka Corporation. The mi xture was nelt-kneaded by a 50 nm single screw
extruder famngeinavishd- 26 inddramplEahakeept ahht ¢hKidititonKatshirkiatkri(sha) to
~give pellets. The obtained pellets were nolded by an injection nolding
machi ne (2jpdelasl Sasa¥OGhatdel bpf Tokai Elidmehi mabbEo. lakdxd. YAat). a cYhénder
tenmperature of 195 Cto give 1/4 inch Izod inpact 25 test specinmens. The
resul bs ofolyieetizadonnpanvetsseon was 98o0dh. | AhEabbtairked Juttber20@6lifidd 5
EXAMPLE2 A powder of rubber-nodified resin (11) was prepared in the sane
manner asrasin Arariptles thad captavdraget parté¢lei sisacofr IBPenn atrek o Aol@ntwas
used instead of the silicone rubber latex (A-1). The 5 polynerization
conver si i spigbbormattaheonkeai 089 Uhber-nodified resin particles had an
average particle size of 180 nmand a solvent- insoluble matter content of
89 % The |zod inpHee Izedt impechdgst iwas madanm thensamys nianner 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 monomer in the presence of rubber
25 particles was carried out without coagglomerating the rubber particles to
enhance the particle size.

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



Exanpl e 1 except that the rubber-nodified resin (11) was used? iy et of

10 the rubber-nodified resin (1). The results are shown in Table 1.
EXAMPLE3 A powder of rubber-nodified resin (111) was prepared in the sane
manner as in Exanple | except that a nmpgoner m xture of 75 % of 15 ST and
25 % of acrylonitrile was used instead of MVA. The polynerization
conversion was 96 % The obtai ned rubber-nodified resin particles had an
average particle size of 160 nni and a solvent- insoluble nmatter content of
88 % Theptepareddmactht esimeasnamder ias theEsangplannexcapt ithat28odixanpl e 1
except that the rubber-nodified resin (I11) was used instead of the

r ubber - noduifaéel wassnt @)dedlheThe sullysieaizatghowonivar Jiahbl was. 9TCAPARAEI VE
EXAMPLE | Pol yneri zation of a vinyl nonomer in the presence of rubber 25
parti cl esohtainedr niklde vumodifidtbue sinopanficdesriedd moy teragepertiplar sizelads t o

. enhance the particle size. That is to say, a powder of rubber-nodified
resin (1 38pagmoantdya 2008 nt3disqiubparsttencohéestint 8Peimer as in Exanple |
except_that sodium sulfate was not added. The pol ynerization conversion
was 99 % The obt ahgelrodubimgactotisti wdsreside parthielsemtadannesvas dge
particle size of 85 mm and a sol vent-insoluble matter content of 89 % 5
The | zod Ewpaeplet bexcans thatéhe mathersmodified resinml’)i wasmeainsteadafept
that the rubber-nodified resin (11 was used instead of the rubber-nodified
resin (I)therabpssynedilied resgwt) i nThgesultscamraramvEr BeliplE 2 10

Pol yrmeri zation of a vinyl nononmer in the presence of rubber

COMPARATIVE EXAMPLE

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



particles was carried out in the same manner as in Exanpl e | 9eMegp200bhat a
conposi te rubber previously obtained by particle size enhancing
coaggl onmerati on was used instead of adding an electrolyte during the
pol ynmeri zation. 15 That is to say, a_flqsk _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 m xed
rubber latex. To the m xed rubber |atex were added 0.7 part of acetic acid
and then flabtepardntehtNgGH a4, 70' Cin a nitrogen streamto give a 20
coaggl omer at ed rubber of enhanced particle size (conposite rubber). The
average particle siTie atod hienpaopesist evddihhadevas thé5sdme mariher ekt ai ned
conposite rubber |atex was added dropwi se 15 parts of MVA over 1 hour.
After the Hxamipdtilonxoépt hieatidde tgradit copelyrmengillonasiuded tsvaad of tier
stirred for I hour to conplete the 25 polynerization, thus giving graft
copol yner ridberparadifibdscesiingl). padlheneesulas iaon stooweriai Dableak. 99 % The
obtai ned graft copolyner particles had an average particle size of 185 nm
and a 8ol vent-insoluble 9 May 2005 Jableat t er .cont ent of 90 % The Izod
| mpact tegt—was made T the sage-nanner—as nExanpte t:)u,c t—that—tfhe
graft copdlymer (11') was used|i m&t.end |ofst e rﬂhber-ngg r% ().
The resul ts—are-shown—in-Tablell 5 Table 1 Ex| 1 Ex. 2l BxX3l P 0 Ex

1 Bx.2 | 98,4 8RAI23C 685 B520| stgnglh G8I/np) 08 11 1008 7|8
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



Fromthe results showmn in Table 1, it would be understood tRatMag RPgh
effect of inproving inpact resistance is exhibited by the use of the
rubber-nodified resin of the present invention as an inpact 10 nodifier
for-vinyl chloride resins. EXAMPLE 4.1rg@ 100 parts of a pol ycarbonate
resin conprising 2,2-bis(4- hydroxyphenyl)propane as a bi sphenol conponent
and having a weight 15 average nol ecul ar wei ght of 23,000 were
incorporated 3 parts of the rubber-nodified resin (1) obtained in Exanple
1, 0.3 panmpctatgshenFhiecresstliabile 2810 TCRANGIeCA nade by ZENECA) and 0.3
part of a phosphorus stabilizer (ADEKASTAB PEP36 made by Asahi Denka Kogyo
K.K). The mxture was nelt-kneaded by a 40 mm si ngl e screw extruder (nodel
20 HW 40- 28 made by Tabata Ki kai Kabushi ki Kai sha) to give pellets. The
obtai ned pellets were dri ed @OMPARATIVEW¥AMPIE 8 hours and nol ded by an
i njection nolding machi ne (nodel FAS100B nmade by Kabushi ki  Kai sha FANUC)
at a cylinder tenpdiu dzed ompacCtest giase Made iinchhé zoxmei mpatter est in

speci nens._ The speci nens were subjected to the 1zod 9 May 2005 38 - inpact
test. The BxuuPie 4apxcaiolrnt thergbh® copolpmveARA- dbuEnEXAVPCBmpatetite od

i npact test was nade in the sane manner as in 5 Exanple 4 except that the
graft copdi¥arePlg 14 )wapt ueaddinsteadmedr the vaibErampidifiedwassins €d. | i&tead of
the rubber-nodified resin (1). The results are shown in Table 2. Table 2
Exanpl e 4 TE8HitsEre showngm Tapdet- st rengt h :

Table
Example 4 Com. Ex. 3
Izod impact strength
(kJ/m2) at 23°C 68 59
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



(kJ/m2j at 23'C 68 59 10 Fromthe results shown in Table 2, 9t Mapuk80be
understood that in case of using the rubber-nodified resin of the present
invention as an inpact nodifier for polycarbonate resins, it exhibits a
hi gher effect of inproving inpact resB$tance as conpared with a graft
copolynmer containing a conposite rubber conposed of a silicone rubber and
an 15 acrylic rubber. EXAMPLES 5 AND 6 A | atex of rubber-nodified resin
(1V) was prepared in the sane manner as in Exanple 1 except that in the
pr epar at | 8alventrigisbéablep matidirf cedterisiol 86) Y%of Elanpilstalned hertexwens
changed the_anount of silicone rubber latex (A- 1) to 18 parts (solid
basis), tREbigfiadtioot caagyladonrtuphtmensietheBayctmannepas s Esahiple
basis), the ampunt of MVA to 10 parts and the anount of sodiumsulfate to
1.5 partsl Ph@ivesopemtarzel nehbenmreddieshresinMii) was 99 % The obt ai ned
rubber 25 nodified resin particles had an average particle size of 190 nm
and a 9 May 2005 4 $os@pPQSitian n¥apupreratad easiigttte dftageed, ratleer-

obt ai ned | at % \‘Q/as ,su&' ected to a coagulation treatment in the same nanner
as in aﬁ}ﬂ‘ﬁ 1efl Y518 t() 2GORdES dp hihbesipsoshewadin deihie (3 \vandawas
conposi tion S pr red usipng the obtained rubber- 5 nodified resin (1V)
accor di ngqq}%g%‘g‘g‘sw EnbRHT iSereRbestraidemimpss] THeXKtdionmarbe by Thet wi n

Dol Lot . THEABL R oM HOH 1oL detce 2R (REAICKE. 1000 QIR WO S ENENS Barours
Kabushi ki ARA 21 ERREE) [ mpre, i Mo demsthpUich BBGIE FUCEVE 1/ 5
Inch test msoqﬁ?ﬁgerﬂgcfl?ﬁe (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



| zod inmpact test and 1/ 16 inch test specinmens for flane resiStMayc@005

~eval uation. Usi ng these specinens, the |zod inpact test and flame

resi stance eval uation were nade. The results are shown in Table 3. 15
COVPARATI VE EXAMPLES 4 AND 5 I n Conparatyve Exanple 4, the procedure of
Exanple 5 was repeated except that the rubber-nodified resin (1) was
replaced with a silicone flanme retardant (KR-219 made by Shin-Etsu

Chem cal Co., Ltd.) and the flanme retardant KR- 219 was used in an anount
of 8 part sep2atddhefoapatiaii viee bubitek emddifibe resaL @Ywras abt bsrapl € 5 was
repeated except that the rubber-nodified resin (1) was not used w thout
the repl acenent théneObmpdrativieeEsahslent, thamrocetardaftExdhpleaswds of
the Izod inpact test and flane resistance evaluation are shown in Table 3.
25 COVPARAFPYEtGEXANPLEStBakiDe Tubbagomatifittvie six dfjphied @het phopphoedes e of
Exanple 6 was 9 May 2005 - 40 repeated except that the rubber-nodified
resin (1) bassdndamesestardanConipdreatyil ygh &qaingpicewére o yweazkedur e of Exanpl e
6 was repeated except that the rubber-nodified resin (1) and the
phosphorus- based flhenwesuitsr ddnthe rizpHe mpipauhioteitabedvdlenaoctesistahcd he
results of the lzod inpact test and flane resistance evaluation are shown
in Tabl e gvabiaagnzogsshawn itbTablo3m c~ m 3 m



0 0-0 UW

000000O0OMacd UWo O 0xrn0o00ooOO00 W0 o W OCOLr) N
" COLoOt mri 0O0OO0OmMj LOOONOOOCO HO ~fC! 100 ,aC40c¢c)

CO UWA ko Wmas UNy~ ~ .~ 9 My,2005 42 The ingredients shown in

Table 3 are as follows: PC Polycarbonate resin conprising
2, 2-bi s(4- hydroxyphenyl) propane as a bi sphenol conponent and having a
wei ght . average nol ecul ar wei ght of 23, 000

T
; I~ 2 do
£ o O DI DI ooy
SHEE ®|°|° Plo|oc o ~|34g
L0 o
3
o
E‘O o o Ml ™
s
Le B o
g O O wi— —1mnj|jog
S8 =|°1° Plc|c o|o|g¢g
o ®
4
[£2}
EVo o oclw o |7 Tl
8!% S olo o© >
o
é S I o |lo o|%| >
o o o w o= —
o s
: &
o ")
S 2
—) -+
- > @ @)
55l o < O | o
Sala s Hmld 909
Eqn.gqla.gﬁ k?p'_* ™
ggégm'mnﬁom b
I SRl < O o
|
&
5 = o
Q s}
R he 3 ol Iz
] o) b g 2
g el 8§ |5 . |8
S |5 E B 0§ |5
& s o 3 | B>
B..—q Q-4 E u—ig rD vU 0\
= o g = Suw  © 8

"~000000V , 0OOOOLONMOO X L- mO O9DMay Q0050 O



5 PET: Pol yethyl ene terephthalate resin having a |ogarithm c?vMa¥os?@y 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

( ADEKASTAB AO- 60 nmade by Asahi Denka- Kagyo K. K) PEP36: Phosphorus
stabilizer (ADEKASTAB PEP36 made by Asahi Denka Kogyo K K) Fromthe
results shown in Table 3, it is found that the 15 rubber-nodified resin of
the present invention can inprove the inpact resistance of a

pol ycar bonat e/ pol ydhieyingredegreishshawat i Bhbhd 3fdmnes foBowsded by a silicone
flame retardant or a phosphorus flanme retardant while maintaining the
flame resiP&t:diriFcarbematentens. corppEsiVMPRE2 Distt-diytbopaphenyl) paopane as

pol ycarbonate resin (LEXANE 121 made by GCE Plastics Japan Ltd.) and 30
parts of an ABPIBEEERO{ SUNTRCTIETOS andhdeipgMet Sigigitheaveraigs, molecylaer e
incorporated 5 parts of the rubber-nodified resin (1) obtained in Exanple
1, 0.3 part OV 8NSEFP0005 stabilizer (TOPANOL CA made by ZENECA) and 0. 3

part a )sphorus —stabilize ADEKASTAB PEP36 made_ by Asahi Denka Kogyo
K. K) . he&Eﬁgxﬁ@s%@nﬁewﬁﬂ%&a&t%wﬁn@aﬁﬁg 8 lngagitdepiswiscosiider!
(model 9 May 2@%23 43 HW40-28 made by Tabata Ki kai Kabushi ki Kaisha) to
give pellets. obt ai ned pellets were dried at 10" C for nore than 5

I
nout o ndIe s Btcan habection e, rachine (el FASI008 mde, by
inch |Izod Co., Ltd. 7
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 polycafbonate 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



- 5 inpact test specinmens. The speci nens were subjected to the 4 2Bg 2i0§dact
test. The results are shown in Table 4. COVWARATI VE EXAMPLE 8 The procedure
of Exanple 7 was repeated except that the 10 rubber-nodified resin (1) was
not used. The results of lzod inpact-tast -are shown in Table 4. Table 4
Exanple 7 Com Ex. 8 230C Izod inpact 49 45 strength (kJ/m2 -300C 16 10
Fromthe results shown in Table 4, it is found that the 15 rubber-nodified
resin of the present invention also exhibits an effect of inproving inpact
r esi st ancdlWn4Q-p3Imade dundabardBEikas Kalhisri#ti KaidDh)STREAle pdRitsCABHE TY
According to the present invention, rubber-nodified resins 20 having a

r emar kabl phitaisres o¢lletpacirer dgiedtaint €07 Gfar thare ehanc® hoanwsand ehollated by
conducting polynerization of vinyl nonomers in the presence of a silicone
rubber | at®xagndyaatiaer paldinghaehing éxnodglfAgl00H armrgobynEabyshikt| es

- are coagglonerated to enhance the particle size. The rubber-nodified

resins ar &pBRi EANUCH 3t eapiloiden wsnpem e of 2060 Hy toguse 144 indsisngd as
i npact _nodi fier, and thernoplastic resin conpositions _ conprising the
r ubber? modi¥RAS e HPERHMSNSher BRI SREFIENERS| WeRavBLIbIsgERd | tontthenfeed

resi stance. 9 May 2005 .
- 1mpact 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



4 5 CLAIM5S 1. A rubber-nodified resin obtained by polynerizinglay voRpl
nmononer in the presence of (A) a silicone rubber latex and (B) an acrylic 5
rubber | atex and, during the polynerization, coagglornerating pol yner
particles to enhance the particle size4 . -The rubber-nodified resin of
Claim1, wherein the anmount of silicone is froml to 90 % by wei ght based
on 100 % by wei ght of the 10 whol e rubber conmponent. 3. The
rubber-nodified resin of Claiml or 2, wherein 2 to 60 parts by weight of
t he vi nyl resmeneas i smpalcy menodditn, narke iaseoplstic 4&siho cdnpasitony
wei ght (solid basis) of the whole rubber latex, the total 15 thereof being
100 part schmpesygig .the. rabeer-ohbdifiatbdiefiredikesi thefmapjashie rebirCllaves | to
3, wherein said vinyl nononer is at |east one nenber selected fromthe
group consksellegt ompacsmesiséanicayl nononers, vinyl cyani de nononers, 20
hal ogenat ed vi nyl nononers, (neth)acrylic acid and (nmeth)acrylic esters.

5. A thernoplastic resin conposition conprising 100 parts by weight of a
thernoplastic resin and 0. 1 to 150 parts by weight of the 25
rubber-nodified resin of Caim1. 6. The conposition of Claimb5, wherein
the vinyl nonomer 9 May 2005 4 6 used in tile preparation O said
rubber-nodified resin is at |eas( one' nenbe[- selected fromthe group
consisting of aromatic vinyl nonomers, vinyl cyanide nononers, hal ogenated
vi nyl nonomers, (nmeth)acrylic acid and (nmeth)acrylic esters



7. The conposition of Claimb5 or 6, wherein said thernoplast Ma¥%egi0f5 s at
| east one nenber selected fromthe group consisting of polyvinyl chloride,
chl orinated polyvinyl chloride, polystyrene, styrene-acrylonitrile

copol ymer, styreric-acrylonitrile-N-pheny!l nal ei m de copol yner,
ct-netfiylstyrene-act-ylonitritc copolyner, polyneffiyt methacrylate,

nmet hyl net hacryl at e-styrene copol yner, pol ycarbonate, pol yam de,

pol yester, HI PS resin, ABS resin, AAS resin, AES resin and poly-phenyl ene
ether. 8. ‘A rubber-nodified resin pro@ddMSonprising: a) silicone rubber
particles, each silicone rubber particle having a Vinyl nononer graft

pol yneri zed thereon; b) acrylic rubber particles, each acrylic rubber
particle having a vinyl nonomer graft polynerized thereon; said graft

pol yneri zed silicohef¥ mwb@erp@pﬁnge@ﬁam atpined dft podyyweeizizgd vacylyl i ¢
‘rubber particles heing coaggfonerated and having a vinyl nononer

pol yner i zBYPRAOST 48 thecRERFETsee? latl) on silicongponyher latsx and {Bt aenraiydicei n
ponnE%izat%ﬁg gonversion of the vinyl nmonomer which js polynerized onto
sai d cbaghfBREF aetesh apsl, canring thetpHymariratipan cepgglomeateng alimer

pol yneri zati qQn systenhmhen he conversjion has reached 10%to 70% by

wei ght . oPaitigles inenbapgerthedprEdtls £ecl ai m 8, wherein-said

coaggl onerating is carried out by adding an electrolyte to the

pol ynmeri zati on system when the polynerization conversion of said vinyl

nononer has reache to 50% b jght 9 May 2005 4 7 ABSTRACT A
rubber - modi fied r egi i%bﬁ‘é‘?‘ﬂ%_f%ﬂ}g\ﬁkﬁﬁﬂ{ﬁlp Clagmy de Y egG1B HDGF aBROWMY |
monomer 1 fe tsﬂﬁ:o%reeigse r%%lolf t5 98 @f%yr\lnjrgpg 't 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



T —— B . 005
il lic rubber |al&®eyBP
) | i cone rubber latex (A) and an acry e
:jﬁf'ﬁ(]gmvﬁi zlh polymer particles are coagglonerated to egh?pc;a ;23 B?(r)'\t/: gles
si ze The rubber-nodified resin is useful as inpact nodi ![eresistanée "
therﬁnplastic resin conpositions having an excellent inpac

the incorporation thereof into thernopldstic resins.

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

“acid and (meth)aCrylic esters.

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

polycarbonate, polyamide, polyester, HIPS resin, ABS resin, AAS resin,

AES resin and polyphenylene ether.

8. A rubber-modified resin product comprising:

a} silicone rubber particles, each silicone rubber particle having a vinyl monbmer
graft polymerized thereon;
b} acrylic rubber particles, each acrylic rubber particle having a vinyl moriomer
graft polymerized thereoh;
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 camied 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 cpnv'e‘rsion of

said vinyl monomer has reached 10 to 50% by weight.





