;-e3eQQ nT6Tg WD 03/ 066695 PCT/ EP03/ 00267 Silicone rubber yners
W t'h core-shell structure, inpact-nodified nol ding conposMMlmwmwmmmM“
no:dings and processes for their production 5 The present I nygntd on
rel-ates to si r graft copolyners with core- and
to |npactre5|@? ??0@?@?%9 conposi tions and nol di ngs o%?gpﬁgﬁﬁgqgﬁgigfron1
and al so to processes for their production. 10 Various applications require
mol di ngs whi cBihagen¢o lranobeaxceftraft i rqmlyn@sismaht‘eh e\asny eats Hegw

tenperatures. g éffeeeuweselﬁgsctbﬁopgﬁ\% exaBhify CUMARINEI S and

refrigerators, glpes ich may be exgosed to | ow
t enper at ur es. M2E31 RISy deRdt Braehs EGe fﬁFst%?bEeP¥9du% 83%i cs are equi pped

wi th what are known as inpact nodifiers. These additives are mell-knomm. 20
For exanple, silicone rubher aft co 1%Errers whi, h have a. core- she

struct ur e X ¢/ Bye aPESFRMbarivENtAP S np? o§e tpREt TPRDC Sorre
of these nndlébpryﬁéﬁ@ haMBuacﬂﬁkueﬂuﬂﬂ.|Btwhc¢hrbwoasﬁelts aqunMesent

C/ S1/ S2 25 _EP. 4 | t h f
(0S1152). 2 B0, 1980 2 Lo Shle SRR AR AL, s 0

conposed of athereﬁnnm,rabbealandtofpaOQQSyaeryhatehembberodustgﬁafted with
30 vinyl nononers. The material is then used for the inpact-nodification of
mol di ng conpositions - however, the only nol ding conpositions nentioned

here are bl yFarbenat 2RO CantPRy poigbsteer Medidings cBRpESI tPdVR. &5 The

docunment US 4,898, 986« &lesrémbes 1Qrfpald’ﬁ)aCtrersQ%lt%Tn@@t nMokgkeAg CLAPOSIdw ON
which is prepared froma gr %ﬁ copo{%aﬁ% vi a enul si on pol nerlzaHLon) The
t.

graft - 2TeEBRLRYHERST s AMeRS p 45fhe e Y& cotposetf™irt‘er
alia, of a croembbnknng afyent r(esfidigyearse dyasyi ngipespt hacdy|ateogroule Honded

via two or noy e %Fzm%g?ﬁgs%xsﬁgFgftge&gafggﬁ%ggg@hr Iane in the formof 5

crosslinki ng age i ng conposition an a preparation process
are descrlihed. JP 612, 135, 462 descri bes a nol di ng conposition which is

prepared fromg gratle CORQ! YNBEn{a4@ epHlsi O rlageee yrreralzaastﬂlca“s) ahe graft
copolynmer is conposed of siloxane grafted with vin
equipped with what are known as impact modlflers These

additives are well-known.

20 For example, silicone rubber graft copolymers which
have a core-shell structure (C/S) are in particular
used to improve impact resistance. Some of these
modifiers also have a structure in which two shells are
present (C/S1/S2).

25
EP 430 134 discloses the preparation of modifiers for
improving the impact resistance of molding
compositions. Here, a core, composed of a silicone
rubber and of a polyacrylate rubber, is grafted with

30 vinyl monomers. The material is then used for the
impact-modification of molding compositions - however,
the only molding compositions mentioned here are
polycarbonate (PC) and/or polyester molding
compositions.

35
The document US 4,690,986 describes an impact-resistant
molding composition which is prepared from a graft

copolymer (via emulsion polymerization). The graft

IRV
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EP 309 198 discloses a nol ding conposition conposed of PMM and of grafted
polysi | oxane. The graft 15 polysiloxane is prepared via grafting of
nononers and of at |east one "graft-crosslinking agent”. In the subclains
iit-is clear that the graft-crosslinking agent is the crosslinking agent
described in US 4,690,986 (siloxane having a nethacrylate group bonded via
two or 20 nor - NCHy QN i kanga} 0 n i-oned as
é%ﬁgg@ﬁgf)F?)a %@faéﬁéﬁﬁé '3@%91§§ré kangohpodkd0 WRREK

crosslinking ag In the su nms. describes graft copol ymers
which are sirmdiia t % hose eeees] beking =aanbi34sitasseegr BRVIBEpoPymers

25 are used fore fRdifiyding HP&Q%”%O%@%EOSHA 0Bfo ot therexanmpl groppeli cl es
are grafted with styrene and_these are use],g]ifor modi fyj n

a

pol yet her / pol3fdl f 6e bF@hEREBRCESBOR3] 04 1dia§ oséd grE}f‘% codfFiYnmePt with a
d Sé/ S2 38 istdlt&ésllrjﬁz]aﬂ}gsié@@ﬂﬂel Btzlblaerthfeurm:ti]icnu‘m;/'o aécam?dsgitﬁdni snd a )
predom nantly prepared fromacrylates, (mn.. 709, an or preparing the
shel | S2 use %éa‘}féﬂb,plf%cfe Gfec,ié%‘frjr%%g‘rrer m xtures in which from 50

to 100% of nethyl methacrylate are present. The subcl ainms al so 35 descri be

| mpact 1 esi St ANt ¢ [I0) £14910y EOIBOSLE 002 DaRETAN, ! BEBEATE; EAPRLYER! S o
descri bed, and here" agal n the polyner for the Ratrix i3 very broadly
i nterpreted. prepaed DE f388928%2 degtpfbes PRI coliposi t IS8 LWiOEh i s

conposed@f fromRO-10,80940f eopventigral ce%bygﬁéﬁ and feampad 0020% of
graft copolyners. The graft copol yner hf\s C/ S1/S2 structure, the core being
conposed of 5k}P¥aRmeITaH Yot STHOY - gBPYARTY1 ate rubber. S2 is prepared

via redox polynerization (emulsion) of a very wde variety of nononers. The
only exanple lis LS.an . npact - modi fied. SAN ol di ng. ition. The
Ul i cati on Vi3 08041398” AiSTO8ES df ek e ShsCURP Eh LheT UG CrER: e of
particles conpided oéndi nybfcopgkyfieed angodgspdosdnefl. PMUkeencgrafltat ed
sil'i cone,r.ubb ' | SPeLsi l%ﬁrg e used asdimRact s MRahbiets INEr
alia. 15 lIEP 4@ l%%%i%é%ﬁi gés F%[r’é t ccgp\éﬁlngw V\ﬁ:gca]ﬁ cF1ave a Ssora C/ S1/ S2
structure. Thefcorte dmdsttheodsti OBERIFNEEPABAHIRKENGheRPCREE: cOpOSE® of
sili cone ¥ ubb@ﬁ?@réiiﬁé eLEDE8 Eﬁ.@ﬁksthﬁtdehlen%(iajféct—l&o%@lqrnk&:cﬁ@' lagen £20 A
prepared by emul sion polynerization of a very w.de variety o S.
particul ar prbdl éhs scf:ﬁégﬁtlﬁélﬁadi FFOME Ofc%%’rdéj%&ﬁt 56%f 4a(né(§%{]’icb\r§‘ea6rs can
i npai r the nechanbgahe 2hapingeat neshatriyhetpl asbiups poanedd lve at awael cammount s
t hat can he added therefore ry resiri t hersmore, . ticles
are used 4ot hm%fev% HghRd a erg/e?%%vf‘grté%g%org%%rggl ;?onbg?%s%r by
way of 30 examphejoaed asitonobsliskihgcagéntwint ehei auboldimegi ons have
exposure down to -40C. However, in desert regions these vehicles are used
at tenperatures above 50C. 35 However, a problemw th known inpact
nodi fiers i s ERaB32hé8Bnprevarbre Ifaille CORPAOTMeLsSs Watidic & hfal st jaF
t enper at ur e- degepdB8L. described in EP 430134. These graft copolymers

25 are used for modifying molding compositions. In the

example, particles are grafted with styrene and these

are used for modifying a polyether/polysulfone blend.

DE 43 42 048 discloses graft copolymers with a C/S1/S2
30 structure. A silicone rubber functions as core, S1 is
predominantly prepared from acrylates (min. 70%), and
for preparing the shell S2 use may be made, for
example, of monomer mixtures in which from 50 to 100%
of methyl methacrylate are present. The subclaims also
35 describe impact-resistant molding compositions based on
the graft copolymers described, and here again the

polymer for the matrix is very broadly interpreted.



-4 In the light of the prior art stated and di scussed herein, it was
therefore an object of the present invention to provide nodifiers which

gi ve excellent results when used to render nolding conmpositions 5

i.mpact -resistant. The nol di ng conpositiogs_shoul d have good mechani cal
properties. Another object of the invention was that the nodifiers and the

ol di ng coMpOsy { ixayyiouLdshe; £8RANY © i iAW 0cORSLSREEBAT Al Adh AROL her

obj ect underlying the invention was to_ provide firers which markedly
i mprove the | agEReSe@sPEt el 8P HBI 8PRgoforpayenitdRsady &0 lympirge and

teﬁper?ture rtﬁmﬁ-sd&bnz_@gdbti @Batfitt c%%tl&ﬁ?&“gf.lofrjhea@r@lﬂte@ogﬂlyﬁd&_ ]

present invention rovi de i nmpact-resistant nol di ng conpositions ic

can be p_roceg&éf%%l Léf%%ovﬁt%ﬁ%ﬁ%eg protes<$E¥Ee 2 eﬂ}&kﬁ hénfon@ﬁs&c‘{] érliw]t he

present imvensibhcowds trabpeaviaedi Spacif rpsilghanyland wedidear. n§2r ess st ant

nol di ngs with_excell ent.ne ical operji.es an I i I

resi stance be%f%?ﬂ%&gylg tgeé%%)é{r gioul e e%ﬁ%éfgergnge@gﬂég%\l/g gEatarTR'aeqy

t enperat ure. Wwhaesvaiteng ofibbenogeatt Eopobypdyr edesplichdd sitedclisi @AM wit h

core-shel | st € } d I ec ; achi eved ot her objects
{rﬁ;?%ﬁ% f/m%gl;f%&’ sAﬁ%ﬁSl&’?ﬂlxga{:ﬁmyﬁ&E'l@léﬂ.

whi ch, al t houg not speci ment1 oned, are obvious or
necessary consequences of the circunstances di scussed herein. Useful

versions 10f thgei pYBNLENLish! WOORG1MYBher ddisaflbseepdiwpers iane piatect ed by
t he subcl ai s, dependent on.,claim1. 35 Caim 17 achi eves the nder%ying

obj ect in rel l8FbHd€0 EheMpEbHEEL | 8f pPEELdS1es — CogPOpgd négguﬁ&? 1

di scussed i n cbpobyROrachineyectinposbfectt | AMMAtahceapstbatbhe silicone

i npact-resista | dj cqt L.LLaops e j ect snatt .cd.al.m 26
provi des nol df‘%‘%@wgﬁg gg?@?%%éggnﬁaﬁn%ntu%\%? %%o&gﬁjtr?ecﬁt{ sngadrl(e%lgér%’]vi ded
in each case inteheasudel ai n8 dependent on the subject

15
EP 492 376 describes graft copolymers which have a C/S
or C/S1/S2 structure. The <core and the optional
intermediate shell are composed of silicone rubber and
are more precisely defined - the outer shell 1is
20 prepared by emulsion polymerization of a very wide

variety of monomers.

A particular problem is that the addition of large
amounts of additives can impair the mechanical
25 properties of the plastics, and the total amounts that

can be added are therefore very restricted.

Furthermore, many articles are used both at very high
and at very low temperatures. Among these, by way of

30 example, are automobiles which in winter in <cold
regions have exposure down to -40°C. However, in desert
regions these vehicles are used at temperatures above
50°C.

35 However, a problem with known impact modifiers is that
the improvement in the impact resistance values 1is

temperature-dependent.



10 15 20 25 30 35 matters. Modifiers which can give excellent results when
used to'i nprove the inpact resistance of nolding conpositions are
successfully provided if the organic shell c¢) of a silicone rubber graft
copolymer with core-shell structure is.pfepared via free-radica

po|l yneri zation at a tenperature of not higher than 65C, where the initiator
I's added in at, | egst ltiVZf{}mOOBtf' ofige t @ ARG I gREL | O vESS@ncaNdi dchysther
addition takes places at least 2 mnutes after the start of the

pol yneri zat i ¢raifer eithevwas| i eomecteabderatyr £ &TpolfnetBeenebiPaRE at

| east one Corgw@htGIN088d HfoPiganasdd i £14r POlWHIERIh Waiiek hascébeegener al
formula (R2Si 02

~2_L) X~ (RS 03~22, y~ gSi 0%8% Z where, x - from 0.;&9 99. 5
Tol % y - 1 ORI { ID nBPed, B0, SIS « dNSHIHY o6 CRREPEL RERBANS
i denti cal 50r idipfafcr-emats iaitaylt .orTlad kenydingdicoaipe sidndiong fshoonlld t badecar bon
atons, aryl raﬁ idc?ﬂe%ha%ricsaélb?fgo;}étretqe@dr ocarbon radicals, and al so at

C) COomose

| east one sh n-organi c polynmer. The inventive neasures
achieve, inter alia, in particular the foll owi ng advantages: Ml ding

conposi ti ons ;eqipRed, M ddy tHe LA¥enhiykatIoh Gane trbbesngrabhieopekymer s
exhi bit very good perfornmance at | ow tenperatures. For exanple, very good
i mpact resi sttt eERA Bekdiie SEMPEFESIPRSpAROUET & 2R r2t ut8¥ bel ow
0C. Silicone dddeyregraafdtr iconol ynmers of the present invention are capable
of | ow cost preparation. - 6 Relatively small anounts of inventive
silicone rubber graft copolyners are sufficient to achieve a specified

i npact resi straruhers dbjebtnguodapbdgihgonde nndveErdiidrhevasiveat prevsidki cone

rubber graft rrfbgﬁ.(ﬂ]iyer?srSwff‘f@hpﬁ\§§ﬁgél$ar1n1t§(}o%re0%ﬁgrn%§c@ kpawa . appger. 10

~ Mol di ngs whi ave been obtained fromthe no onpositions taught in
t he present igfvemlidimedainias g e avanta nidle derife A tasts dande For
exanpl e, jgarticul ar enbodi ments exhibit a nodulus of elasticity to I SO

527-2 of at |east 1500 MPa, 15 preferably at |east |600 I\/Pﬁ Earti cularly
preferably atIn 41 MPh. YRAVERETRE Gl FThRP S vetf yERBaPrFEENSt ant
and weat her i ngrvesd isdrant . tohe \Vpeavigef t eninygh qaoi rds 23 (SO 3661080G) ) of

preferred nol dings .i.s above 85C, preferably above 90C and parti rliy
preferably abt & Lo @b’r%‘ a‘f‘?rb]?b? he" PHVeRt T ve si'Pi ggﬁggr Sg‘gﬁgkgr aft 25
copol ynmer enqomuEessess .or ganosi |l i con pol ymer which has the general fornula
(R2Si 02i 3) x~ (RSi 03~z) y~ (Si04~2) 2 where x - fromO to 99. 5 ml o, y -
fromO . to 100 nol o, z fromO to 50 nol % where R neans identical or

di fferent al lAnotdren| Rengtt raéi chks @A fForeIt i 6Waar benprovide

impact-resistant and weathering-resistant moldings with
excellent mechanical properties and having high impact
resistance beginning at a temperature of -40°C and

25 above that temperature.

The silicone rubber graft copolymer described in claim
1 with core-shell structure achieved these objects and
also achieved other objects which, although they are
30 not specifically mentioned, are obvious or necessary
consequences of the circumstances discussed herein.
Useful versions of the inventive silicone rubber graft
copolymers are protected by the subclaims dependent on
claim 1.
35
Claim 17 achieves the underlying object in relation to

the production process.



30 atons, aryl radicals, or substituted hydrocarbon radicals. The radicals
R are preferably al kyl radicals, such as the nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, sec 35 butyl, amyl, hexyl radical; alkenyl radicals,
such as the ethenyl, propenyl, butenyl, pentenyl, hexenyl, and allyl

radi cal; aryl radicals, such as the phenyl radical; or substituted
hydrocar bon radi Crf’?éisur Exagplisseafl sthesea af ezbala%ﬁweedtmdbgﬁéeeon
radi cal s, such as the éﬁ?oronethyl, 3-chl oropropyl, 3-bronopro .
3,3,3-trifludfoprop§latapd 5, 5%, 4, 8h8 3- &R USOremik raHBiQFPgand

al so the 5 chlgfRpienyng.adi cal; nercaptoal kyl radicals, such as

2- mer capt oet hyl and 3-nercaptopropyl radicals; cyanoal kyl radicals, such as
t he 2-cyanoet hyl and 3-cyanopropyl radical; am noal kyl radicals, such as
the 3-am bBoprmpy| suadiecal ; macrtplroxydl kylladadi @&l spreucheas 1hOlthegs.

SR YO yRr i e AN S LRI D LU DRI A ind i Ox¥al vk

al s,
iven to the

such as the hydroxXypropyl radic articul ar erence 1S '
radi cal s met hyl ,ed®h echge, ipr sppl subtdmins eddrandent3- ot hher prBgetopy
and 3-nercap d, and it is preferable here that |ess than 30 nol % of

the radicals in the siloxane polymer are ethenyl, 3-nethacryl oxypropyl, or
3-ner capt opropyl groups. 20 In one particul ar aspect of the present
i nventiong thedioriem Wasclide @Iespsxeeident orgsaltsnghethusegr eup may
have direct bondiqg to _an .Si aton% or gave bogﬁing ¥ia an algéL%ne gadical,
such as met hyf'8He Vet h)feddPass pfpifeARCCald BITYTeh%. CPAROPATER e
vi nyl groups afe theccasefa)lymypronedefiond hdeobirmjareid; smekr aliaf @i a use
of organosiligcon ou i ch et mPF OPENWl, buteavlsy agnt enyl,
hexenyl, andf%$ﬂ§$$§$ ra |é%$g. ggg¥ﬁe 6%%?%%¥mo%.viny@pgroups Fn?the core
a) prior to grafudtired sisn prendred avidn freeTEAdECTk oRCOYBISrd 286 1081 %
preferabhy from 1 to.faPd 0 randandt coliyHat PERERT oy, freme2et @nd nol %
The ol % dat a represent 35 the nolar propgrtion of the vinyl-containing
starting conpouHe2tthi d§ fafdefie ifur BEsesedFt MUl BPFEACREV - On&NG ny!
group, based g @dio®f vébee MOBAARE G utdaNOSidd DOioE otpREsdplused ta@
prepare the(¥g§2€)2 mihugeSSa%%er the start of the polymerization,

where the silicone rubber graft copolymers encompass at

20 least one core a) composed of organosilicon polymer

which has the general formula

(R2S102/2) x* (RS103/2) y* (S104/2) where X = from 0 to

99.5 mol%, y = from 0.5 to 100 mol%, z = from 0 to 50

mol%, where R means identical or different alkyl or

25 alkenyl radicals having from 1 to 6 carbon atoms, aryl
radicals, or substituted hydrocarbon radicals, and also

at least one shell c¢) composed of an organic polymer.

The inventive measures achieve, inter alia, in

30 particular the following advantages:

= Molding compositions equipped with the inventive
silicone rubber graft copolymers exhibit very good
performance at low temperatures. For example, very

35 good impact resistance values are achieved in

particular at temperatures below 0°C.

= Silicone rubber graft copolymers of the present

invention are capable of low-cost preparation.



15 20 25 30 35 In one preferred enbodi nent, the vinyl groups have
i nhonogeneous distribution in the silicone core, the proportion in the
outer region of the silicone core being higher than in the region of the
centre of gravity of the core. The location of 85% particularly 90% of
all of the vinyl groups is preferably in the outer shell of the silicone
core. This outer shell of the silicone core is forned by 40% of the radius,
and the volunme of the outer shell is therefore specified via tEe formula V
= 4t/ 3*r3 - &2/ 3* BRletdvelyrhémgridansdionnesn Shel FREEPYAEE bFLL4CBPEf erabl y
COWDOSGd of dial kw@s&xa@@aﬂ@u £6pbRrRk02~2ke, WETiciRMEans aehhykeor
ethyl . The organic shell S, co osed .of pol yners which are obtainable
via free-radical Fﬁﬂ%ﬂﬁﬁﬁé&ﬁ4 Héj ‘ch contain a doubl e bond.
Mononers of this type are mell-knomn to the person skilled in the art.

Aong these are, ipig c[]rgdsl A ot egkﬁgﬁﬁs sugh aghéchex m@@h@a%

branched al kenes, "suc V|ny cycC exane, - propene,
3- et hyl - 1d||SOMﬂ§Mkﬂﬂpn€lnﬁbh§r Eqﬁﬁﬁeﬁépohfm?rﬁnﬂﬂqIE¢G%¢%9ICé§ters

such as vinyl acetgl J&Den SHbStditesh iy enes having an al kyl
substituent in the si e chain, e.g. a-nethylstyrene and a-ethyl styrene,

substituted styrenes having an al kyl substituent on the ring, such as

vinyl tol gygne and MdBiingStyh £AL, hdwé Ogesat 6Pt sineenesomsytl a®lding
nmonochl or ostyrenes, dich] orostyren

es, tribro yrenes nd , .
tetrabronDstyrene§xﬂﬁﬂ§%Qk8R§ EIPEDF cdfp SﬁHE Bﬁ%ﬁéﬂg 2 XOVEDSOF di ne,
3-vinyl pyridine, 2exretbit - anvi ewd:@;/lenit nmocﬁ}letshybfm&kwéptpiﬂitis'rnefor
2, 3-di met hyl - 5-vi né’)LaHX éj' ngart cug %m%%d\i lt%yrémﬂl: modulus

V|nylp|per|d|ne 9-'vi car V|ng ar bazol e, -V|ny car bazol e,
1-vinyl i mi dazol e, @fne h?tlﬁltVnﬁplﬁﬁﬁa Ré-220f it pyereti dohd, MPa,

3-vi nyl py&rol i di Ny, &+dyd UtYé@' aCtLamstVI nylegovimeyl,t hi gpheneularly
V|nylth|olane hy ogenate vi ny] t hi azol §§V¥%%drogenated vi nyl oxazol es;

N-V|nylpyrroI|donePf$ﬁ%¥ 1 pyRt ol ¢ hel 7 { caprol actam xol ane,
vi nyl furan, vinylthiazoles, and vinyl oxazol es, and

= Inventive moldings are very heat-resistant and

weathering-resistant. The Vicat softening point

20 (ISO 306 (B50)) of preferred moldings 1is above

85°C, preferably above 90°C, and particularly
preferably above 95°C.

The core a) of the inventive silicone rubber graft
25 copolymer encompasses organosilicon polymer which has
the general formula (R»SiOz,2)x (RS103/2)y (S1i04/2). where X
= from 0 to 99.5 mol%, y = from 0.5 to 100 mol%, z =
from 0 to 50 mol%, where R means identical or different
alkyl or alkenyl radicals having from 1 to 6 carbon
30 atoms, aryl radicals, or substituted hydrocarbon

radicals.

The radicals R are preferably alkyl radicals, such as
the methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-

35 butyl, amyl, hexyl radical; alkenyl radicals, such as
the ethenyl, propenyl, butenyl, pentenyl, hexenyl, and
allyl radical; aryl radicals, such as the phenyl
radical; or substituted hydrocarbon radicals.



vinyl and isoprenylethers: malefic acid derivatives, such as malefic
anhydri de, nethyl nalefic anhydride, naleinimde, nethylmleinmde; and 15
di mes, 'such as divinyl benzene. (Meth)acrylates are a particularly preferred
group of nonomers. The term (neth)acrylates enconpasses nethacryl ates and
acrylates, and also m xtures of the 20 two. These nononers are well known.

Anong them arﬁxarh[giéé 8ki BnebBELRRaghYbakas tear nYRE JladPosatidAled s,
al cohols, e.g. nmethyl (neth)acrylate, ethyl (neth)acrylate, 25 propyl

(et h) acryl at 84Ch- but yAS (et kgcr yl atRLO¥@ReBUY Y~ ( metdInAiARIOPYdent yi

]g met h) acryl at §—%ﬂ&r8p§é 1 hexyl ( ”EBPBQQV%E&EQ';JO(CBEEB)J%QEY' at esI derraved
rom unsaturate ohol’s, e.q. e met h) acry|.ate, 2-pr.op

(met h) acryl at%c5a§‘l §4 ( %W%&Y?EL‘E%FORS/‘?%?Y SG:%Jrfeﬁaﬁ)’acfagfjat%£X%rflhe

(et h) acr @ at €slosdishengl barzpicalyet he¢ acayt asbkpl pheriydal(syet brabr ydsat e,

where each of ,the ar radi cal s be un i L hav our

substituents; 26@% %ﬁ‘%ﬁ?ﬁ%t h) agﬁél at e§_§1§%%%lpt§§%%%§ %yl cy%a:)éﬁé';a%sf’%

(et h) acryl ateyamoahkyl ( neatljasigl at euchydeexydhley| 2evamogdhylat eénd such

as 3- hydrOxypﬁgﬁ%n%ﬁ}’&%’f%é{{j%ﬁi;3a14i‘1 bAYRyexyhut ¥h 1 Eethlacy aty -
10 2-hydroxyethyl (nmeth)acrylate, 2-hydroxypropyl (nmeth)acrylate; glycol
di (met h) acryl AraBingpeppryl ragipatanafiril Ky aieth) akagi @ ks, 5such as

(met h) acryy at £ge 0f -l oXypeRRhS, sEh3ametBhE2RYBRODYBDYLYIradical;
(rmeth)acryl ate, vi nylf yft hoge,tqt%l (et h%acryl ate; am cl;ls and nitrites of
(met h) acryl i cPYEFaxYR E N- FREFGTEHy | affABpr G5y 1 ) EREL )y RERAREPY Lo

N- (di et hyl phospdoaa) ( et h) acryl am de,

1- net hacryl oyl am do- 2- net hyl - 2- propanol : sul phur-cont ai ni ng net hacryl at es,
such as et hyl sul phinyl ethyl (meth)acrylate, 4-thiocyanatobutyl

(et h) acryl at Bartscet ayl sgefronpcet iyl (ieeh) ber hat eadiisiadsy arftaiiet hyl
(nEth)aCﬁ¥Jat@F%gFthﬁfﬁ%f?}ny HeiPy!  (dBdn@Cr Yl Algathacryloxypropyl

bi s((neth)acry oxyet sul phide; nultifunctional (neth)acrylates, such

as 20 trimet h§n8i FroErERTIRGARN)racratlds FReRF SIFIGHRIS REYebhefiRted

i ndividually oeskn thenf dondia Bt whe Padtcaukaripr efies encieldsargs ven
here to m xtures in which net hagrhyl ates an _achl ic ﬁsters arg 25 present.
These mi xt ur eBOrY€Encorpass t e "Ger nondnBFE @hT EhCEYRT B¥or ynerizabl e

with these (nmBthgacaptapespyIhgseuppnoners have |i kew se been nentioned
above. 3 n one particular aspect of the present invention, the
free-radi‘cal polynerization reaction between the nononers which formthe
shel |l is fastén phenpamiiculeactdsreai t df t Rbedoggisenorddyant itdie sihe cone

rubber particlgse a) has vinyl groups prior to grafting. This group
may have direct bonding to an Si atom, or have bonding
via an alkylene radical, such as methylene, ethylene,
25 propylene, and butylene. The inventive vinyl groups of
the core a) may therefore be obtained, inter alia, via
use of organosilicon compounds which have ethenyl,
propenyl, butenyl, pentenyl, hexenyl, and/or allyl
radicals.
30
The content of vinyl groups in the core a) prior to
grafting is in particular in the range from 0.5 to
10 mol%, preferably from 1 to 6 mol%, and particularly
preferably from 2 to 3 mol%. The mol% data represent
35 the molar proportion of the vinyl-containing starting
compounds, which for the purposes of calculation have
one vinyl group, based on all of the monomeric

organosilicon compounds used to prepare the core a).



35 For the purposes of the present invention, to determ ne the
pol'yneri‘zation rates of the various nononers it is sufficient to make an
estimat'e via the copol ynerization paraneters. By way of exanple, these
copol ynmeri zati on - 11 paranmeters are gefined, inter alia, in B

Vol Il mert, Gundri~i der Mol ekularen Chenie [Basic principles of nolecular
chem stry], Vohumhd SIrdfdiRy i BRbBUSRCRR! YTBREY W IPEN droups have
[PolynerlsatlggA, $StructuraL 5 principles ofIPonngn syntheses I], E

Vol | mert - Ver | S REP ISR RS 1§§83,t‘%buf114?net 1BedN%si Rde 1 CRBSpar it er'd'S or t he
doubl e bonds propdet 5ohi Genetpar tdueds aegibat aFaichabl €ilibenparcvres ers
for the rel evant no onq{s nq%gfe consigered. The cggolynerization

par anmet ers na?eb%gl o %er rbrﬁPhe&,ecangﬂgped ia Q%e‘%%ﬁ?ﬁ%péﬁhing a
and Q val des,goavioyndfi nhehedre.erBtarr bo¢seeonf of &b&pplparttimmlarly
abovemnent i onegh4 ef erence a refer.e I t i n e eferred
enbodi nment , pgﬁ)?her%l%zamil?long ett&/genﬁt E}e né%%rﬁ}grssq\%rh?%ﬁg?%g%%%egghe “ takes
pl ace at | eas®utercehadlr & dile agilheppepgopeer i Auts opuwe ¥ hshre ldaubl e
bonds in the ghti gonechHBb&IRAr{d CEgsmedOnThaagy efertrd wabhas!ylale is
met hyl nethacrylate. Preference is noreover given to acrylic esters which
enconpass frofd vV&LlgMeardbn taforRutAMoRgethess aFEeﬁ‘E?ﬁ%F aR8A e et hyl
acryl ate,10pr opys ageyfateuls-butyhnagryl at eynterto.msyl®.acryl ate, pentyl
acrylate, 25 hexyl acrylate, and 2-ethyl hexyl (nmeth)acrylate. Particul ar
preference is given to mxtures in which nethyl nethacrylate and at | east
one of the abBrenentgenediddryhi c sdstldr s pralymer frbin 1itso & mwdrdomblat ons
are present. i ar. por gf:en ‘ i-wen 0 ma.xtwur i ch t hyl
nmet hacryl ate gﬁ‘éﬁggﬁél oa%réﬁgtlggg%ell%?{ g?\eéntl.lﬁ%g rg%%%%%{‘ez §éc?¥/¥\§%gesﬁt€r to
met hacryl at e BaANS ARGtV HePy. eFh¥lrati o by wei ght of acrylic ester to 35
met hacryliate in the mxture for preparing the shell c) is preferably in the
range from50:50 to 1:99, par icglarly $refer bl¥ in_the range from 10: 90
to 2:98, and VBFyOpdRPiLEusReYY et abPPPPRethelr BRG¥MErs M1 GR%: 95 to
3:97, with noobbaendeller @3ul ttrdeyesdirdl | polyméeisationobft heonwieght of
core a) and shgll b% tg Ehe 5 odéﬁ“ 6gnéheMng%é C) intBQe iliéxggérubber
graft copolyn% %ch BP féfabl y 94 the range from 6:?6 t0720:88° i
particul ar freelB80kROwnot80tZe, pandopaskitledrin phefarably from 70:30 to
55:65, w4 no intended resultant restriction. 10 According to one

parti cul ar asggct of the present invention, the silicone rubber graft

copol ymers ar AmeBaposEEs6f fafsm 0. U5-2% 93448y werghkenBased SHEHt hé ot al

wei ght of thejcppebyepr, ofinapeene;a) wpapesed ofalkenes, such as
vinylcyclohexane, 3,3-dimethyl-1-propene, 3-methyl-1-
diisobutylene, 4-methyl-l-pentene;

25
acrylonitrile;
vinyl esters, such as vinyl acetates;
30 styrene, substituted styrenes having an alkyl

substituent in the side chain, e.g. a-methylstyrene and
a-ethylstyrene, substituted styrenes having an alkyl
substituent on the ring, such as vinyltoluene and
p-methylstyrene, halogenated styrenes, such as
35 monochlorostyrenes, dichlorostyrenes, tribromostyrenes,
and tetrabromostyrenes;
heterocyclic vinyl compounds, such as 2-vinylpyridine,
3-vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-4-
vinylpyridine, 2,3-dimethyl-5-vinylpyridine,



15 an organosilicon polymer which has the general formula ( R2Si 02~2 ) X~ (
RS 03~2 ) y~ ( Si09~2 ) Z where x - fromO to 99.5 nolo, y - fromO0.5 to
100 nmol'% z - fromO to 50 nol % where R nmeans identical or different alkyl
or al kenyl radicals having from1l to 6-cqrbon atons, aryl 20 radicals, or
supstituted hydrocarbon radicals, fromO0 to 94.5% by wei ght, based on the
total wei ght fn 8 copi ME O*friﬁyP?ini:ﬁdikﬁ(éSi|0>93=E}an§}é§5:ba)zoléf)d from
5 to 95% by wei ght,. based on the, total weight of the co ol)r{ner, (f??% a shell
c) conposed of BrYEFaERFANfer s.42?>1%1:6‘?‘6}i°?16°f%' on 'HFBV& Padazr6di nent

t he silicone 74y lgriafdiroapiohjderssli dave a parti Sheiayieyirfotlhdonhange from
5 to 500 nm (éb_nvnjr%a§ti cruloalr. rom 10 to 300 nm andparticularly.preferably

QL
from30 to 2 ]éby'llhe lpaorr%el’cl e size is based on the ngé:(e)stlgél ménsi on

of the pabti Gd-esinytlpytw iadinenf spherical particNeyinyieapactlibctemsi ze is
gi ven by the partiel g, di &am /| N another, 1aspAc Of the preseridRvention,
the 35 sili coNrc:_e lrtfg]ber%ra t caonﬁ),'ol ymer_ts‘ﬂhgve m)nélm)'dal di stlr i§lbut irgn wth a
pol ydi sper si t9ineid AN, nore R IRIangm pariiyddd 20t Smor e 38Ran 0. 2,
with no intendedrd@stdiant residyiddiikoles, 13 viRg 1RAAAles,Si ze afy be
measured using particle (il ze deter mgat.l on equi pnent whose function uses
the principl EHTPHRADFL P HFFP Pt roscopy, obtai nabl e from Coul ter
with theiprade nane Coulter N4, 5 in water at roomtenperature (23C). This
determ nation_equi pnent. is tested .using appropriate reference lattices of
varyi ng parti‘c’ﬂ'&ii%& Jtsh%p‘?)%r?}ff%tr%e%?’ze of which is deternined via

ul tracentri f ugel erbas la@inbntde r ifet ipead /i clidi zers s maerief orahlyalgédiegn an

average 10 dqﬁggﬁ%fed by tllagl@pﬁvemanti ﬁgﬁgdﬁgggd. The pahysijiaxare graft
a y

base nmay be prepared lby_ t he emul si on po rization process. Here, from
e

0.05 to 950 byewviyhrlebasetion M@ total weight of the graft 15 copol yner
to be preparegicds ONeuH ADreivDNPIEELLesé] anes of RaSi (OR ) 9_a type,
where a - 0, 1, or 2, are netered into an enulsifier/water m xture which is
kept in nmotion. The radical R represents alkyl radicals having from1l to 6
carbon atons, (eyh) sadytatss atre2(a sphstituledlhydrmcfrhed radoopl o
preference bein iven to t hyl hyl , di cal dical R
is as defi nedn%rg%@%]?s Sui tggﬁe erﬁj Jv'grllifi e#gggﬁégégg%%;:(%?i c Zeél% én%%vslre%g from
9 25 to 20 candomaaryphatesl apHatdcatlatsubsand urddchamizerients f ofi ¢haci ds
having at,, east,6 atons in the aliphatic substituents, aliphatically
substituted nap?‘u’t hal enesul foni ¢ acids having at |east 4 carbon atons in the
al i phatic substituents, aliphatic sulfonic 30 acids having at |east 6

carbon atons TRetdemniorlatsi Caradivealls, kisbwy) ahkphgul fr caaei dsidiad ng at

| east 6 carbon. atons i nhghe allkél sgjbst.i tu n%s al_i Ehati cgl Iay csollg}bsltsi tuted
~di phenyl et he? 5@t f SREEDAGFIY LRETSn G Hrt Sshst T8 c 5PHEA AT 1 HE /

al i phatic radéecal s, nadtytl 35 (hpdhogenylktat es dbvyhg aftmdtdastcry ledrdhon
atons in fhe ragj nary_ iu iaﬂ%ﬁr uat y
ammoni um 5ydr§%%g. %ﬁgﬂéfa?ﬂz%%ﬁs l%ln::n [ nedmrréi})aﬁ)be slgédtéll’n utﬁerr#l%fi ed
form or, wherkutpproprinath)acnyaarext ur @emtyR t heimetddlacrylateyse and - 14

2-ethylhexyl (meth)acrylate; (meth)acrylates derived

from unsaturated alcohols, e.g. oleyl (meth)acrylate,

2-propynyl (meth)acrylate, allyl (meth)acrylate, vinyl
30 (meth)acrylate;

aryl (meth)acrylates, such as benzyl (meth)acrylate or

phenyl (meth)acrylate, where each of the aryl radicals

may be unsubstituted or have up to four substituents;

. cycloalkyl (meth)acrylates, such as 3-vinylcyclohexyl

35 (meth)acrylate, bornyl (meth)acrylate;

hydroxyalkyl (meth)acrylates, such as

3-hydroxypropyl (meth)acrylate,

3,4-dihydroxybutyl (meth)acrylate,



made of anionic emulsifiers, it is advantageous to use those whose

al rphatic substituents contain at |east 8 carbon atons. Preferred anionic
enul sifiers are aliphatically substituted benzenesulfonic acids. If use 5
is made of cationic emulsifiers, it is ggvantageous to use halides. The
ampunt of enulsifier to be used is fromO0.5 to 20.0% by wei ght, preferably

from1l.0 to ?Qq%gg%,yﬁ@{}}l based(rder{he%g}ﬁ%st% on theﬁ%@@bx?bropyl
S

or ganosi |l i con conpourd Sed. The silane or the silane m xture i s added
as a feed. ThENNaGWH&d ymerization is carried out at a tenperature of

from 30 to 900 yduef erdbine f)vBA 4teB5C. sitrone apr ef e neduaapedioaf the
present inven the core a) is prepared at atnospheric pressure. 15 The
pH of the poléﬂné??tzth)t TV IRS&ur e may vary widely. This value is preferably
in the rasge fnieth) Jachs)_yldatq:mrdf Catt s ot yalpfcﬂfcﬂrsa,blsyucfhcnaZ to 3. 20 The

ol ymerization to r e carnrli

(F:)on%/i nuously to?t%ﬁ}g%;’gaﬁ% 8““%3%3 mal t(;].eds % ﬁ%v}\ﬁ?/gehg’%{&%g?lé’tl on is
preferred. |n(m¢w1)cmmymm,s met hod, the resi dence t| me in the 25 reactor
s general |y {401 3048 Ofk08 1ud &5 éhf@cf)fﬁfé‘dé‘éild esylgant restriction.

I n batchw se e aration of the raf base i s adyant ageous for the
stability of M%ﬁ%%@@?%‘iﬁﬂ#hﬂ@e%}? FFF YRR ¥efrom 0.5 to 5.0 hours

after thepof eqqi. l’@;ﬁe eeBsh o 4 ph OHNE) pﬁ@tf}e)ra@ﬂymmmbnent for further
i nprovenent o st ab of t oxane enul sion, al cohol
| i ber at ed duri r{beekh% ?X/j(ﬁ%#%}gjr‘i grf“%gh%gn%v%ﬂo% Stillation, especially
35 if the propelphon-odnisaimirey aﬁetkhmcgﬁrmm fma:rhulas RSI(OR )3 is high. In
the first ste }gl)f é‘gf?ﬁer?f ng g@p@&%y&g‘gn of the silane phase, the
1 e , )
-1 o)

f eed anount o tRi 0 by weight, based on the
total weight @ftmi\@CmmtO@@pﬁlymthh@@rWﬁ%r has one or nore conponents,

conpri ses sf r om0y 1 9y B on vPL O P1 gmét}ll)aé](erpja@@e general formula R2Si (OR )2

or of an oligoner of the )E?%orrmla( i . where n - from3 to 8, from
0.5 to 100 nofbéeFyanatomaehvt ffﬂ%t%b%%%:ké a%drmula RSi (OR ) 3, and fromoO

to 50 nole ofm@tﬁyiﬁﬁ@p@inyh@e@eﬁer ahefloystt@l Hte (OR ) 4, where the nmol o
data are in each ase on. the overall nstitution of the graft base.
(fEEE S} B wa

10 Exanpl es of*&f BFTY hBY 42H0%F (OR)2 are
di et hyl d| et houysi fanet bonall nﬁhérg/hljaqeyh@t@si | smeh &xanpl es of oligoners of

E)E'?a];rg': hyl cycf%f%%)z %l% ggQKPeg%}tﬁg?ﬁ gég?ot risiloxane. Exanples of

sil anes of the general formJIa RSIi (OR )3 are nethyltrinmethoxysil ane,

phenyltr'etho%ﬂééeaﬂ@noﬁb9¥lh%&”@khQ%%§ﬁ|§ﬁ§1v1dually or in the form
3-chl oropropyl tri nmet hoxysil ane, nmer ca(géo]géggé/l trime thoxygl | ane and

net hacr yl oxypPbpy# tIPJr‘Ft’e‘Eﬁ%xy&alr&Fr@ulE%arﬁb]F | dfeI bR h8SEENErl
formul a Si (ORn)Qctarest ehr anﬁidmw@uﬂmmtéetmet hoxysmbareestelrrs e 25

preferre rrbodlrren% t}g\ aft bae | h F |Iicon

shel | polyherPh§ plror t e |ng on o théé{ée %Aéeénl clg F‘y unsat ur at ed

nonomners. monomers whlch are copolymerizable with these
(meth)acrylates. These monomers have likewise been

mentioned above.

30 In one particular aspect of the present invention, the
free-radical polymerization reaction between the
monomers which form the shell 1is faster than their
reaction with the double bonds in the silicone rubber
particles.

35
For the purposes of the present invention, to determine
the polymerization rates of the various monomers it 1is
sufficient to make an estimate via the copolymerization

parameters. By way of example, these copolymerization



This shell b) is |ikew se prepared by the enul sion 30 pol ynerization
process. For this, difunctional silanes of the general fornula RRSi(OR )2
or | ownol ecul arwei ght sil oxanes of the general formula (R2Si 02~2) n, where
n =from3 to 8 are netered into the_er{gll sion of the graft base, the
emJIsion bei ng kept in notion. The 35 radicals R and R here are as defined

above. mﬁ%‘%{“@t@se net teeftﬁﬁe&ny fipdhen equl sifi e, begamsert he

amount of e present 1n the enulsion is generag%lsuffl cient for
st abi | i zat i offrundrifs depe Pﬂfb]r%/]ﬁﬁ@li%ﬂl gherge gl BRELAg-RINILRIRS sREI I b)

is carried oyortci@denpenaisergf ,fromilénéo 90C slﬁti}utmtafrgﬁrahtzstpﬁeﬁm 60 to

85C. Operatlons here are usually_carr out at_at nospheri sur The
pH of the 5 gAYRSESES eH‘ixtuFe |sht$j]dﬁt‘el IO ’eferé%ltg ; to

This st ep5of ;tﬂmdle;ﬂoets o0f polymemy syakdcplezcel ki t Ber Vodmtmemmetrslryagr el se
bat chwi se. resi ean%é 'tr&'?st’esf| 1} h%ﬁ(raggétig 1L8<"e gﬁ%t bggg}ﬁéfgggper ration,

and the contl S5 r g n e cas of batchvm se
preparati on, teperidudd et hboadﬁuninne:tt@redlﬂmcoflesnban‘escms sidmxane$ and

are pref erabl y, {1 fetott@e NOUE Smet 42 t?@r”?ﬁe 24Y80hAGCAURRELEOMe vt e

steps of the rteaction for e"[Pa” ng t base a) and the shell poI ymer
b) are conbi ks pﬁnaleaream heeaeeeelmsraﬁatlaﬁerpéraaa}%t@ﬁﬁ Y PRe

al cohol fgrmed; dige s | aétb¥m&ﬁ€avect:atqyctdta9ctédIataortheTheoaﬁ@slpbnmered in of
the difunctional silanes the general for Rf% %ﬁg?g RQ%‘?

| ow- mol ecul ar3R@i gt Ve u%?t o>811?1e ogpd; hJerl F 6FAtPa ®2~2PTh,
where n frOéBta&n;BDeﬁ tafee sbohetnbat:lbhedprneﬁerenmeofam:t ga:retfartetnwrs shel |
polymer is from0.5 to 50 by weight, preferably from35 to 70% by

wei ght, basedbH e‘? he"'¢ o'”?larl1 wei ght of the graft copol yner. 25 The solids
content of the resultant siloxane el astoner soles, should be not nore than

250 by weisghty, ebtl@e;)r&fft?rea %BBBEReHEQaE%%i;yHchQQa%'i%h' HREERI e

because othervvlsea erisein the viscosi makes it 30dff|cult to
process the sePRRNER?tEYiGh EREM ofRe ofShf ek t tlé‘é?@é PORGSi | DX an&ast

obt ai nabl e vi @wi:@@gtggt oAb fd oM sod escrafid higo tymper ixdt i eliast oraid €
properties. A Si K}\éhOd for characteri ZI the e asgl city is
det er mi nat i ond®#P ‘Fleb% P11Rakhorsh lﬁo%tﬁ PhsBA oh“38°that given in

US-A 4,775,711 2. The svveII factor should be > 3. In the flnal step of the
pr epar at| ;})n pi,g((?:ezérts gﬁov%n%plgl egtgt hyLI eni %QI V\/m g]h%h d J@noner s

are e poI yS| xane graft preferably
been grafted W:efterdaecerg@nomoreomﬁrstwlwerpotyn@cmbllq:oﬁstﬁm wHeehanount

metered in of BQ?m;IQ ggmfgorfpn@rmaos BS domio%t aQtMmEromﬁgo PR%bY ayei ght, 5

particularly prefe rom 30 to /700 by g based i.n each case on the
total wei ght Bethud g@&fftylééﬁol yrfdrhyl cryl te, 'propyl acrylate

n-butyl acrylate, tert-butyl acrylate, pentyl acrylate,
25 hexyl acrylate, and 2-ethylhexyl (meth)acrylate.
Particular preference is given to mixtures in which
methylmethacrylate and at least one of the
abovementioned acrylic esters having from 1 to 8 carbon
atoms are present. Particular preference is given to
30 mixtures in which methyl methacrylate and ethyl

acrylate are present.

The ratio of acrylic ester to methacrylate can vary
widely. The ratio by weight of acrylic ester to
35 methacrylate in the mixture for preparing the shell c)
is preferably in the range from 50:50 to 1:99,
particularly preferably in the range from 10:90 to
2:98, and very particularly preferably in the range



The grafting preferably takes place by the enul sion 10 pol ynerization
process'in the presence of water-soluble or nononer-soluble free-radical
initiators. Suitable free-radical initiators are water-sol uble peroxo
conmpounds, organi c peroxides, hydroperoxides, or azo conpounds. 15 Exanples
of, preferred initiators are the azo |n|t|ators wel | known to persons

skilled in thegft, seog. APN and7l, 1- yo! ofipanecar boaklithe and

al so peroxy compounds, such as netﬁyl et yI &etone per oxli de,
acetylacetonéﬁﬁﬁ%ﬁﬁQKQHdlIauroyl peroxi de, tert-buty
per - 2- et hyl hexanoat e, ket one peroxide, nethyl i sobutyl ketone peroxide,

cycl ohexanon er oxi de, nzoyl, r oxi tert-butyl oxyb
tert- butylper F%%B?d5€|gﬁar8§ﬁag§,°§ §xﬁis€? et |%%§§L0§ng gﬁf 25
2, 5-di nmet byl hexiaghe; bérhﬂhutyhpéﬂoxm 2iat hhdesdndabae trukbhbdmit grpéitoxy

1,1- bls(tertQ%J?D peroxy cyéﬁH%%xé%§i§) i the range from 90:10 to
1, 1bi s(tert - BRydGer oky) - B BLaulamt hfroyc! odHexdthe, toum30 NYr opendxi de,

tert-butyl YESHP&%PB%hdFy B-efdrhehil, 30 bt yheyel ahexyk). gBer axydi capbonat e,

m xtures of two or nore of the abovement] oned conpounds with one anot her,
and al so ni xtirteandgd t?ﬁ?%ﬁﬁﬂ&ﬁnﬁﬁ Ot ¥ hpounds wi th conpounds not
nmenti onedowhi ch can |ikewi se formfree radicals. 35 By way of exanple,

KzS208, KHS 5, and r.oper oxi de are par | ar preferably
isea to 1 it R I R hol et AT RS sHERECE - o 5 the™) ¥eBe5s He 5)
35 I n parti culrarerenbmdi mamies, stihécbnee- radbeal graftzﬂanpbhymennAxademﬁth a

reductive co;%)q{beggei:gzo Ehaftr gtpeopé)éy rl@tllﬁ?sggn R% cei:[argﬁecf (g}iut 2k a

| ower tenperature dactive conponent s “of ty € are we nown.  Anong
these are, imaetrallveighterepusheaterolyneh, asfFasoaresadi gembiosalf gife,

SOd'U”‘tHBOS%hfaé?ga§8§1§99bH”bBX9ﬁ@%yqﬁh@H5%H§'Eﬁ@e €aedhY¥Mrormula
fornaldehydesulfox Iate According to the invention, "the shell c)

conpri ses or gaiSd9pa) yindSa Qard ) ohl SrB /Prrep RIS a*f r €e-r &diPBal 0 ~ to

pol ymeri zati ogo a8 xﬁolse,rrpyar at frenofo Jeottdi gbermbman 6.56, Mftﬁtl(eot be iswi ti at or
is added in al%%gas rtlons to thgb t|on

e B el e e PR FE R 4 FRe e TR DT B
addition takesllpdragkr ntdieals Banungtéxpmpﬂeﬂara@lyaaboheasbm$0 @it es,

Sg?yﬁ:lr, |t 'ZZQH %gallcpéleé er gQI ysﬁsél%%egoh%PHEg?boﬁf tr 43! c%q. st affoﬁ?f of he
to 94.5% by weight, based on the total weight of the
copolymer, of a polydialkylsiloxane layer b), and from
5 to 95% by weight, based on the total weight of the
copolymer, of a shell c) composed of organic polymers.

25
According to one preferred embodiment, the silicone
rubber graft copolymers have a particle size in the
range from 5 to 500 nm, in particular from 10 to
300 nm, and particularly preferably from 30 to 200 nm.
30 The particle size is based on the largest dimension of
the particles. In the case of spherical particles, the

particle size is given by the particle diameter.

In another aspect of the present invention, the
35 silicone rubber graft copolymers have monomodal
distribution with a polydispersity index of not more
than 0.4, in particular not more than 0.2, with no

intended resultant restriction.



The expression "after the start of the polynerization” refers to the
juncture at which the formation of free radicals in the presence of
nononers takes place to an extent which permts polynerization. This
juncture depends on the selected initiatar _system and on the tenperature,
and consi deration has to be given here to inhibitors, where appropriate. In

preferred embogi nEots; cibeshpit indyorbd Smaddadetin ddiRe, pa P paré i sukar four,
and preferably five or nore, portions to the reaﬁl on, vessel , each addition

here taking plefEE™Maiion | 698APPeRTtNUt BROSr ef B1BTIPAL 658 16DHi nut es,
and parti cul gdindingfer abby at peesén 20 rdondedsatide i nspeatebsappynt added

during the polynerization is preferably .at | east_as great ~.as,the nitiator

anount used &gttarfé}aéqa]a%tgrqr% (g%‘ﬁl?%ﬂl‘é R baqi ﬁﬁﬁ?@,g?lﬁ% F8 %%eg !\1219 by

wei ght of sanuimtwaitstedatiurooy thmppobyoeei Z26°0h. t Bhibe detierinanet ianount

e o ene Sidpd e, 91,38 e e LOROOY SOURY  Hpbrde} BRI | SHLRE B0ER! B
ra gre

t han or equalecﬁ)l , and partrcurarly prefer ater than or equal 5 to
20. It is partdattuleed yobredeyimd epa2 ot beltie t fiezeni that parédatengdas! pfover a

period of at lieast gue DOW f0,ddevigacii Of Yesse] sud®r mbheururpases of the

present 10 invention, continuously nmeans that spall anobunts are added over
the entire pefitddPegtifder efétfont veddWireifhS ePRRg%addPt iBh PIEE3REY vary.
It can beopadvantaEenusd hey ecHorabdeemstel idrosd afietthed 15 nmononers to the
reaction vessel |ikew se to take place batchw se or continuously over a
period of at |east one hour. In preferred enbodi nents, the nononers and the
initiator arermsldedlysitlheaneacygrefitnidse e maser ba pereéparef dty | gast two

hours. 20 To SLIPLILY SOPROPOHCL: O bASCLEBC!lighe | Erbh BU¥5SRB 95O

prepare a m xture Tn NONONET S dirnitiator are present. The period
over which tHby niedtdivte | bagededono thr rtedali onedkebsel of s Hiref &Fadlty 25 at

| east ongshour, cpiflx{\@f ahly pwo ;EPé‘;B§reJiP e pakt i 64l afio erbe@dindrinid he
concentration o? Imitiator 1n the reaction vessel is &epi at _or, bel ow 0. 05%
base

by weight, preierad?yoht Revl (R olv-0. BEDE by YB6 e ifglit d°6nrhééntire
reacti on m xtpéeerddeiagounh @fmude idaitd ey atepansat usadwh edhctisv &epanponent

used here over the entire.course . of _the,e I LS .pr rabl g 0.0l to
40 by wei ght, Wi (3% r eF@FenE%dW%im % Oz%gékggfﬁsmﬂgﬁf t%s&cel(f%ons t he
anount of nonbaeing fra@0 1Theo r éactavhonerpdered ur esydepeddi onl $he arat ur e

of the initia d r.di ot i tio hi hd han
S5 or e grab‘%gﬁ??gﬁq‘g‘b J RcERcUangoho Uikl (WAL, Brekerge&e and
given to methyl, ethyl, and propyl radicals. The

radical R is as defined above.

Suitable emulsifiers are carboxylic acids having from 9
25 to 20 carbon atoms, aliphatically substituted
benzenesulfonic acids having at least 6 atoms in the
aliphatic substituents, aliphatically substituted
naphthalenesulfonic acids having at least 4 carbon
atoms in the aliphatic substituents, aliphatic sulfonic
30 acids having at least 6 carbon atoms in the aliphatic
radicals, silylalkylsulfonic acids having at least 6
carbon atoms in the alkyl substituents, aliphatically
substituted diphenyl ether sulfonic acids having at
least 6 carbon atoms in the aliphatic radicals, alkyl
35 hydrogensulfates having at least 6 carbon atoms in the
alkyl radicals, quaternary ammonium halides or
quaternary ammonium hydroxides. All of the acids
mentioned may be used in unmodified form or, where

appropriate, in a mixture with their salts. If use 1is



51nthis step of the reaction, too, it is preferable not to add any
further "emul sifier beyond the emulsifier added in the first stage. An
excessi've enul sifier concentration can |lead to 10 solubilizate-free

m cel I es, which can function as nuclei- figr purely organic |atex particles.
This step of the reaction, too, may be carried out either continuously or

el se bat chwi sggd 50 KN@WRoRELCRaSES iFR% R Used d Oahoohehgebhe ghalise
copolymers fraomthe enul sign. B f exanple, the parficles na?_:' %e
, °20

. By way oI €
i sol at ed vi a Rl YEPSR SF 1PN HLG | SRSt PR AENTEAPt HddieR®
addi ti Icm of p:QhﬂdScE)rSO! \ae;rcurrssf . ogpsafayrléayi n@miiﬂﬂﬁcpr Qmadll _fusr_ iefipﬂ’smt&rtshe |
particle size to.be inf]uenc not only via the sifier .content. _but also
Dra the r oactd Pt bt eobangt e Hee pheh ZnbeSu P EbREG: afro 0T 2% et
consti tut bon 1§ made goéf catdpoliynemsl Sife ensar agle par adghetspeeukerte nay be
varied from . The in ti .@:ganosi | L.co I 1, b)
brings 30 abgﬁ%@bgtggéra@géngﬁ% %%n%tﬂ#g oé)f]a%g)nblgﬁ}%rg%sﬁ% Ilb%hg%%&g) o the
organosi | i confxpraf 0.Basko FRe Ofnvient iwed 9ditl, i corefexdply drait Lopolteners

may be used t GgIPLHOVE,d i PBELKESISt 8AER Uad®l GhNG KD SRIPOS ifons.
These nol di ng conmposSitions are known per se. They general I¥ conprise, inter
alia, polyacr§¥Hiesi+Ecen pePPRPYrenessefol ydehetslanp| 9estlps silane

pol ycar banat esix oty Vi §iyhdedd os5des festyr ene- aafylsanint polempeliyERisn and

- 21 poly(neth)acryl.ates. These polyners nay be present 1ndiVvi |1y or in
Che form of s SEGFEHn AHe RBI o ng RBRBEL F ot EXRRontf | FEsel C:

pref erence i spigfemiby nbrdnngOcampdh’Ci.onsy wne hpeatenpadsaspect of

pol y( et h) acr t y( ryl at ar o] to, i h ski.l led in
the art. Thes%}ll%oﬁf/rr%gr?%sﬂtar g%ygﬁgcﬁgﬁ'y ggteai ﬁgggvy\g) 1&% r%er% adical e

pol yneri zat i oatePSPR&ELE eRESFSWHR ch (et h)acryl ates are present. Exanpl es
of theseqhave been nentioned above. The conpositions to be polynerized may
conprise not 15 only the (nmeth)acryl ates descri bed above but also _other
unsat ur at ed noROnBHs Sthi e aPel¥BEEEGREL PRaB & Wit THe ¥BSVeeiEiloned

(et B) acryl ﬁtﬂs’is T?@l@b@uﬂ% gﬁr&readdmyusgd afhd hQSﬁgégnpmmds_ :50rr4qm 0to
50% by wei ght refera romO to 400 by ight, and particularly 20
preferably fr%#%l?%{%wb@r%\g%@ﬁfybgg%% %\rlf? hg' wei ght of the nononers,
and the cononomers here may be used individually or in the formof a

m xture. HBr Efﬁﬁ%g%poq_%rbé(r'ﬁ%]@i%%r ygggﬁﬁryéﬂaereomcﬁ'b”a&%aef% Bad2 ALYy zation

or

m xtures whic ri|se at |east ( _
carried out either continuously or else batchwise. Of

these methods, batchwise preparation is preferred.

In the continuous method, the residence time in the
25 reactor is generally from 30 to 60 minutes, with no

intended resultant restriction.

In batchwise preparation of the graft base, it 1is
advantageous for the stability of the emulsion to

30 continue stirring for from 0.5 to 5.0 hours after the
feed has ended. In one preferred embodiment, for
further improvement of the stability of the
polysiloxane emulsion, alcohol 1liberated during the
hydrolysis can be removed by distillation, especially

35 if the proportion of silane of the general formula
RSi(OR’ )3 is high.

In the first step of the reaction, the constitution of

the silane phase, the feed amount of which is from 0.05



wei ght, in particular at |east 600 by weight, and particularly preferably
at 'l east 800 by weight, of nethyl nethacrylate, based in each case on the
total weight of the nononers to be polynerized. 30 Use may be made here of
vari ous poly(neth)acrylates, differing, joy way of exanple, in nolecular
wej ght "or in nmononeric constitution. 35 The pol y(neth)acryl ate nol di ng

conposi tions Ry g¥Rr eQy er,HQHY,I SBa8EAeloPOLKBEl Sotdl Ok@8Ghk0 FPdithe the
properties. Am)ng these are,” inter alia, polyacrylonitrilés, polystyrenes,
pol yet hers, pd¥3Est €PROLEBEYcarPOnattésh diRF pol§vPRYMOERI GA@ORents, 2o

These pol ynersorfiyi $€s Usebr Ndj Vitduabby 50foilR t BE for s dfage Mod Urge and
copol ynmers derivable fromthe gbovementi oned noners,may_al so_be added
here to the n%?lﬁ?ﬁ%fcoéﬁfgg‘ilﬁ oﬂ%gl ﬁ%n’gz t R&se®ar &) n°bé9¥{“86| a?PS the
styrene-acéryl pourtuld e (BeSOEL,Ss CISANS) n thefaomurt ©od WBhi ciraddeédSt aat he
nmol di ng conmposig i o I seprefer 4 ifqﬂil Partd c

preferred sty?%élel?gjz‘ﬁyﬁcf)niat 5 l?lp%lymtgel%%%%a\gg 0 élllr?:dﬁévji g&@r)l%

pol yreri zat i oanadf fiom ufesteonpdsealdf df o 76118n82% by Weg glaensfradt yr ene

froms8 to 300nyme£95£(_@ﬁ'ﬁ,ry\!«ﬁ@kérith@ aid of rone D £pe 220 RY-WRiGhte of
ot her conononers, based in each case on the total weight of the nononers

to be pol ymerpP2ead P bhetPreratl crdodt heREsontpE PRropoFrefbntatet he
pol y(net h)pacryl ates is at | east 20% by weight, 20 preferably at |east 600

by wei ght, an articularly, preferahly at | east 800_b i ght ... ticularl
p)r/ef er?ed mlgfgﬁpi%ﬁp8gt¥bﬁ§n%? £ igtlﬁ,pgeglega on#r%%/%%,\% Iggz%:‘o{)@l&n l e d
from Rohm Ghbéir& Gome2Hh W@ v tthoxyted ltarsd eoar kd iRleEX yAdASie tHe weel lgihte-.aver age

nol ar nmass M hoho-, r..copely, S us r di o the
i nvention as %?@P%Q%ol ynefjsl%%%n%\fgr yB\?vi d%%/, fté)(n}ﬁfiﬁe Eerrgf%(%ﬁ‘hss&%ort%ere IS
usual | y mat ched=t 6rehe Jappbi ctt | gFeandcthvehbibCHE 1 pEOEEasi hgxanet fr

ol di Ng GOTPORLLLABEhOMBN e L ri kil Sxigyal |y in the range from 20 000 to 1
000 000 g/ nol, preferably from50 000 to 500 000 g/nol, and particularly

preferably from80 000 to 300 000 g/nol, 35 with no intended resultant
restriction. ERemph¥entdfvesinbeeng €OMpbsi tgomnsraRY fRMRQWEr REDIPRT £

pol yacryl ate rubber nodljé;]' er. rprisingly, the.result .here can -be
excel | ent inpaE? reém%? %%rlmé%hg&y81f§ng, phen§itr1e hoxysilahe,
vinyltrimethoxysilane, 3-chloropropyltrimethoxysilane,

20 3-mercaptopropyltrimethoxysilane and methacryloxy-

propyltrimethoxysilane.

Examples of silanes of the general formula Si(OR’),; are
tetramethoxysilane or tetraethoxysilane. In one
25 preferred embodiment, the graft base is also grafted
with the organosilicon shell polymer b) prior to the

grafting-on of the ethylenically unsaturated monomers.

This shell b) is likewise prepared by the emulsion
30 polymerization process. For this, difunctional silanes
of the general formula R;Si(OR’), or low-molecular-
weight siloxanes of the general formula (R2SiO2/2)n,
where n = from 3 to 8, are metered into the emulsion of
the graft base, the emulsion being kept in motion. The
35 radicals R and R’ here are as defined above. It is
preferable not to add any further emulsifier, because
the amount of emulsifier present in the emulsion is

generally sufficient for stabilization.



-- 23 performance at roomtenperature (about 23C) in the nol dings produced
fromthe inventive nolding conpositions. It is particularly significant
t hat mechani cal and thermal properties, such as nodulus of 5 elasticity or
Vicat softening point, are retained at_agyery high level. If an attenpt is
made to achieve a simlar notched inpact strength performance at room

t enperature I I y I Hl;)(ﬁ)_e i fd il L¢0 rubber
graft copol y@g ?ﬁ%@%?%%%t?%hmﬁﬂnﬁﬁi red(a%{riegn til'%rtéﬁflieesfe1 vg?ug;%.
Pol yacryl at e Fabbeed modit! | @ s Boftemparatpee apd khewh pgor &e. Phey arke

copol ymer s 'ﬁ@fh@%@ua EPJSIQ_-Sbekfb %EpggtQf)ﬁrath@lngoh@rgn@rbhglsiﬁﬂmy
conprising a high, proportion of the (nmeth)acryl ates, descyibed above.
Preferred pol §AcF¥F%at é"%‘ﬁbﬁér AbAPFPREE Rer Efﬁﬁ)'grea' s rh&ctHF‘e ?/\ftljf Swo
shel | s wha@se pohghétLtdoioni Mirtare2@sPartdrcul atdy4pr efrefeedbpgl aony! at e
rubber nodifigrs have,,inter_ali t.he follow ng ruct ure: re:;, Pol ymer
with at | east§9g9/o gy \%giléhtStr?@t h %? hlé%?f/ﬁi?ré’ cgé?én{n,gybécéae nlatcﬁe

wei ght of theetuher Sheltdinliowrdlyner velde abaltehstisgQo Dlye weiegtidengey|
acrylate content, bagsed. o0 the uejght,of & ffldcils SPebbarPPebh, 2:arfp! yrer
with at | east o0 by werght nmethyl nethacrylate content; Eased on the

wei ght of thetBecepatsheed. sByriaydof lBREpPReths Fracérred pdihPacidAat e
rubber mdi fief BEYcARYSe! RedRlda@viong ddpiidirén ©aeeamcopel Wi reenposed
of nmethyl nethacr Iatﬁ é95. 7% byL wei agt),a\%gt hﬁl acrf)e at (y4(V ?’%\: - 24

wei ght), and &FI§F FetRAREFyPLt 81L6%35EEy ARG GHE) PEE eé@%&l yrﬁat dmidsed of
butyl acrylaté h8tr20 hy wheghigst sagvameadddudSombyhuve} ghhy, sargsaldiyl

nmet hacryl ate 3 i.g S2. co d,aof _nethy thacryl ate
(960 by wei gh%%ea%c?géttﬁ%n gfé%l éfs%ghé;’% ittt e%)shépg‘(ss atio
of the pol yacshéat e pollylverr nodi kirer scordyinved yini del guiThbleormeastall, ratio

¢S is prgfer ' e E?;E&f%pﬂ 20: RO 19 BWAQ. £ ALy PEET &716NLE f oM
30: 70 tol%:S%Q%iK Fﬁeetr%as% of nodifiers 5 Wth one sﬁferf‘%l or int e}{:ase of
nodi fiers wthemqpedhey| disheltareoBhel | |:shell 2 ratio C/S1/S2 is

preferably in the range from 10: 80: 10 to 40: 20: 40, particularly preferably

from 20:60: 20 to 30:40:30. 10 The, art%cl g si ze of the pol gagr | at e rubber
modi fier is ulB& RPN HEEFRRER Pon? 5006 | WA s ePa Féefsro 100 to
500 nm and pahéi gdredal pfetreuabdl R.61L00R15H do 4siv-mmleaulamovdigrended

rESU|tanENfesgﬁh8§£8Qs of the general formula (R;Si03/2)n, where

n =from 3 to 8, are such that the proportion of
organosilicon shell polymer is from 0.5 to 94.5% by
weight, preferably from 35 to 70% by weight, based on
the total weight of the graft copolymer.

25
The solids content of the resultant siloxane elastomer
soles, should be not more than 25% by weight, either
with or without organosilicon shell polymer b), because
otherwise a large rise in the viscosity makes it

30 difficult to process the soles further in the form of
graft base. Polysiloxanes obtainable via coagulation
from soles of this type exhibit elastomeric properties.
A simple method for characterizing the elasticity is
determination of the swell factor by a method based on

35 that given in US-A 4,775,712. The swell factor should
be > 3.

In the final step of the preparation process, the

abovementioned ethylenically unsaturated monomers are



15 I'n one particul ar aspect of the present invention, the ratio by weight
of 'silicone rubber graft copolyner to polyacrylate rubber nodifier is in
the range from1:10 to 10:1, preferably from4:6 to 6:4. 20 Particul ar
nol di ng conpositions are conposed of fl)fram 20 to095%y wei ght of
(meth)acryl atepol yners,f2)fromO0 to 45%ywei ght of
styrene-acryl oni trikepol.yne 2 o] oywel ght iyl e
rubber graftc%%%#%r%r%?‘ftéfﬁgﬁq 30%?)9%{)%%%/%&9@?%(@ V\ngg', _qghﬂrl' hak
rz)gl yac_rylh ?t e%pmakb%e@fagp?@rggadf g@r@, Bag_edorgaﬁhl;%@ @_Irli_‘étlﬁe -
wWel g OTp &PPHRONERY)S rt& , ARG COMERAL ORRE L tEKeSef The
nol di ngs nmay %onprise conventi onal addifiies of agy 5 5%Qe Anon tﬁ%se
are, inter alPBIABHE|BPRPPRr Agbit BreARFPBAYJARPY, “mbPd- él@ﬁé@%£§§&%x
flagelretarda@éﬁtiéwbafbﬁnpsefdyeslyffﬁmmpBOnnbens% biyl werightl,i ¢hised
stabilizers, and organi ¢_phosphor conpo, S, as_pho it
phosphonates,l%igﬁﬁﬁss,cﬁ%&thé?ﬁngﬁTb g@%%?fiz%$¥§ggndogla§§?ci eﬁg&
Mol di ngs whi ctopalgnexcel | ent notched i npact strength val ues can be
obtained fromthe nol ding conpositions descri bed above by known processes,
such as injection 15 nolding or extrusion. In one particular aspect of the
present i nvenfhen gnaditdinggsprrisrebiyi neakean Hake abVi clie seMUEFRLTRR poi nt
to 1SO 306 (B3Q) yREr 8hat £88t pBaLeshr ehekall Yy ralksehnedst 208 - Ntib]
parti cul arIyB%re}ngrgbl?/ at I%ast 95C, a n%it %hf(d I npact strength N e(I zod
180/ | eA, 1.8 ®Pa)MPRONSEy ABHoFe atfTesta®t I/ oG, %r’rb‘ttﬂ‘b | east

f/iDS kJ/ rr]icz at blfﬁ@é),—riadmsdul usiwit ehasts ci tayrd 0 WBR &R R uflat |IpEasixd 500

a, prefera af ast 1600 .MpPa rticu . I |east 1700
MPa. The inveﬁ¥?9%u%§fdiﬁﬁxg%ﬁggsFFﬁgﬁBigsﬁarb?é%%ggﬁékgégpéﬁliéféﬁﬁj
produci ng mi rcompbondsngs, spoilers for vehicles, pipes, or protective
coverings or conponents 30 for refrigerators. Inventive exanples and
conparative exanples are used bel ow to describe the invention in further
detail, but tBspBPissnefi arefersadt RAL LEREOTRYEAE M TSP to

these inventiygl exapBlBSto Fer%@nsl R¥gNtbve iExamel &rk,535Q .9 ofem &id i cone

rubber dispersion with 2 0 content_  of .vin i 0
wei ght SO|Pdsl,1—azobiscyg?ohexanecarbonitri¥£,groggg and, with 20%.8

compounds, such as methyl ethyl ketone peroxide,

also  perox

20 acetylacetone peroxide, dilauroyl peroxide, tert-butyl
per-2-ethylhexanocate, ketone peroxide, methyl isobutyl
ketone peroxide, cyclohexanone peroxide, dibenzoyl
peroxide, tert-butyl peroxybenzoate, tert-butylperoxy
isopropyl carbonate, 2,5-bis(2-ethylhexanoylperoxy) -

25 2,5-dimethylhexane, tert-butylperoxy 2-ethylhexanocate,
tert-butylperoxy 3,5,5-trimethylhexanocate, dicumyl
peroxide, 1,1-bis(tert-butylperoxy)cyclohexane, 1,1-
bis (tert-butylperoxy)-3,3,5-trimethylcyclohexane, cumyl
hydroperoxide, tert-butyl hydroperoxide, bis(4-tert-

30 butylcyclohexyl) peroxydicarbonate, mixtures of two or
more of the abovementioned compounds with one another,
and also mixtures of the abovementioned compounds with
compounds not mentioned which can likewise form free
radicals.

35
By way of example, K;S,03, KHSOs, NaHSOs, and butyl
hydroperoxide are particularly preferably used to
initiate the polymerization of the shell.



5 content are used to forman initial charge in a polynerization tank at
55C (external tank tenperature control), with stirring. This silicone
rubber -di spersion without shell c) was prepared by a nethod based on the
exanpl es described on pages 5-7 of 10 ER-{) 492 376. 3 g of concentrated
acetic acid and 0.0035 g of ferrous sulfate were then added. A sodium

hydr oxymet hyl gyl Fh?@&@u%gklﬂe&r&%d%eﬂisco%é SePed-Balidal Ofi n3@diaRrs
hydr oxynet hyl sul Ti nate and g of water was then added to the mxture by

neans of a drdfpi MiFemnelitdverd a TG SSHROTER i $0 Atthde $8fe tine,

addi tion of aydn wheF £z4tH ol Cram39 BeOf dmEhydd Metdwacr yhat e &and 12we rof
butyl hydroperoxide initiator 20 were present was started, the input rate

of the mixture*¥erndier and initiator being set here in such a way that
addition &f this mxture takes place over a perl od of 3 hours. Once input

has ended,  the. § SDRLET ULE L2 KED 0B REC LOBeRaEU! LAY 3 UGES for

conti nued 25 rea xturers oIe
di spersion isthé¢se epge t Wowgh albelN 70esieve babtise. §¢@re§ullfeﬁrﬁ4,

silicone r“bb&‘jdﬂlﬁég“; t bq%qlfm%rs h@é{&l@mpart%%'s%ﬂf%c@ us %@7 @@dwm

determ ned usin | t equi pnent . particlés have cor e/ shel I
ratio (C/'S) oRY metl’fhﬁél%ﬁ%@e‘?%"i%n is frbgz%if-‘-&‘% -20C ér‘?é"taﬁé\ﬁ@d’d&f't er
days. Theopsolighisxyherefiltered off and dried at 60C. 35 22.5 g of the
resultant particles are m xed by nmeans of an extruder with 77.5 g of

pol ymet hyl nethacryl ate nol di ng conposition comrercially obtainable as

Pl exi gl as 7N Ac¢cordomn GdHtheCoinkentiest, s‘phel neimsl]l -c)27 coaperigeeduced

fromthe nol dj i r on e h al t.-her mal
properties of&?(%erg %%lyé“asur e%hféfl Lgsge WBF? rtsegdeﬁ%mafrr?ee roa%g%ﬁ 4811
(1984) . Sof t epdhyeovimtisndeatter @ né@m@r@rtmrlesoogoQOugquw) ‘thaimi Vi cat

system (}6h/ 8969, | ¢ad B0t ched iifRac &t r%gteﬁ‘daéd m?ﬁ%ﬁué%d 102450180
(1993). Modul us of elasticity i's determned to 15 7-2. The resultant

data are 10 pPeSeh?R® fA LAB ¢eRCEOaratisle B&*&%?e%el REATiPe ddampl e 1
was in essencges@pgatedehéloveret, o thenNpliyieralza? ignofansodi wumersul fate

50 f ter, d t ti i f
Sul Tat o ver o HUBH ToheEERToPALare A 197 chCRORERS Eressarbld A soC
O_wce i nput hatleaaded mhelmtemperaatwr;eamClkbanlyatpBéCefablg fbur tlleerst240
m nut es. f%o TQ@ rﬁfﬂﬂéégm Lspersio té?t"‘@fkﬁg Ué) f?mgff?é%ggg in inventive

exanpl e t he par &' ratro here e| ng Irn on o nm The
particles have a core/shell ratio (CS) of 60/40. 25 22.5 g of the

resul tant pargigl gg §E§s%}ﬁed‘atﬂ:e'feaﬂ§e Of ¢ AP SXET weler g%ﬂltﬁne” 22 td A
pol ymet hyl et hacryFate nmol di ng conposi tion commercially “obtai nabl e as

Pl exi gl as 7N FRHRF Rokf GH BEptuke, agowhich the formation of free

radicals in the presence of monomers takes place to an
25 extent which permits polymerization. This Jjuncture
depends on the selected initiator system and on the
temperature, and consideration has to be given here to

inhibitors, where appropriate.

30 In preferred embodiments, the initiator 1is added in
three, in particular four, and preferably five or more,
portions to the reaction vessel, each addition here
taking place after at least 2 minutes, preferably at
least 10 minutes, and particularly preferably at least

35 20 minutes.

The initiator amount added during the polymerization is
preferably at least as great as the initiator amount

used at the start. In particular embodiments, the ratio



Mechani cal properties were determined as in inventive exanple 1, the val ues
obtrained |i kewi se being listed in table 1. 35 Inventive exanple 2 Inventive
exanple 1 was in essence repeated, but instead of pure methyl nethacrylate
a m xture conposed ~ _ 28 _ | of 761.3;g of nmethyl nethacrylate and 31.7
g of ethyl acrylate was used as nononer. The particles were anal zed as in

inventive exappl @eigh¥ %fﬂlﬁnd@ﬁu Usd@éd t Berpast tﬁbe@dmelz_z&ml@m tdeir

core/shell rat in inventive | e 22.5 of t he

resul t ant parF!"@I égl%?EanEB‘PBBFa?BHe néd f%%r%aﬁt dol \IRAFRAT fdan

met hacryl at e owl élqlmglccmpos; t innpathd cuesul tqrdated ugiSarr erl idkgmilsed i st ed
intable 1. T nvent i ve aratiyel nventivee lexanpl e lexanpl e
201 e owel | 26. 195, 825 HOAVISERA Ty Pres0rabeyoSimnatoc & npay raatar

s] M ni - Vi cat 980788.8100. 5[ C] 1 zod NI' S

[ ~J/ m2] 23C5. 253. 775. 6- 20C4. 183. 025. OModul us of 227723122320el asticity' [ MPa]

15 -29W 03/ 066695 PCT/ EP03/ 00267 What is clained is 1. A silicone rubber
graft copol ynBE wi$h RitelGha 1l st PrefereHgyi 8§ atdfealhe onidridorat &)

conposed of 5:8At9hA8NH8%Y! beer Boii@fﬁrod/\’fB§haf'a§e£B€ gasemalurf g e
(RZSi 02i z) x~ (RSI 03i 2) vesﬁ%g 09| ere x - from0O to 99.5 nol% vy =

from0.5 to 1682RbI9E 2 m O 95 56 fol EUTRRSES R Yeard’s dMS ISt or
di fferential kyhventabkenyontathwalsl haweagsf romatd tsmeA 110apnanhos aixsrs,

aryl radical sadg suQ,setltHﬂgd t;%dl n racy ca% s egc% .$9 a‘;es east one
a y e

cacper,

shel | c) corrpose of an organic poI tain prepar| ng

organi c shelIWb}lbytheeéddaHnealrprymey|zatyon at a tenperature of not

hi gher than 15 65C and adding the initiator in at |least two portions to the
reaction vessel, a further addition taking place at least 2 mnutes after
the start of the G} yREri3HAWRISRID PRESs| 19k ofiBer (AT paf PLc oty ymer as

clained irgl amHhémeQBaﬂ:@Cttﬂfé zeshdth dave 81 Nt kal@kel 330ARLd plduee, in
r ef er abl f| ve, portions to the vessel

particular fo tior
P aChaddi 11 on PRKERSLBFaCE. SPrbrnHouslasErSh AuBEE 5k e o1 13t bber
graft copol ynavas.clai npdeifaelradmdmiwyd dnercthsay acher ianambmenrs*. hahthethe

nitiatori s agfedsonti nwouslandaver o8 ekl od elcatod eqstanghouro e

reacti on vesse e SI i cone rub gra opo nmeras C¢lai med i none or
more of the ppetcedidngfckai hsashakuet Brlzedin that the nononers are added
conti nuougd y over aperiod of at |east one hour tothe reaction35vessel.

To simplify the conduct of the reaction, it 1is
advisable to prepare a mixture in which monomers and
initiator are present. The period over which this
mixture is added to the reaction vessel is preferably

25 at least one hour, preferably two hours.

In one particular embodiment, the concentration of
initiator in the reaction vessel is kept at or below
0.05% by weight, preferably at or below 0.03% by

30 weight, based on the entire reaction mixture.

The amount of oxidative component and reductive
component used here over the entire course of the
reaction is preferably from 0.01 to 4% by weight, with
35 preference from 0.02 to 2% by weight, based on the

amount of monomer.



5. The silicone rubber graft copolynmer as clainmed in one or nore of the
precedi ng clainms, characterized - 30 in that the nononers and the
initiator are added in the formof a mxture to the reaction vessel. 6. The
silicone rubber graft copolyner as claimgg in 5 one or nore of the
preceding clains, characterized in that the concentration of initiator in

the reaction T‘ﬁés%ba'c%llé%ptté?@é%&g’s/o@é( 2l 9l Q?e?eﬂa@@ré hgrentrid e
reaction m xture. . The silicone rubber graft cgﬁv? as clained in

one or nore o%n%béa’b?écéléieri’g &% AECOERBRAC O i A 1ét’rO‘[’oet“"\K/@erPctthe core

a) and the shgpifhéy theneecb= AntdIrapherfical oty dbEAckyl sil oxane | ayer b)
present, conposed of (R2Si 0Z~2) units. 15 8. The silicone rubber graft

copolymer as clainmed in one or nore of the preceding clainms, characterized
in that tHe panttblie diapebdér tbk teacsiibncorneo,ublieri grafafeopoleymerts is in

the range fromy10.4e 20,308, Pehed. ssl'ﬁiecxon% olyWRer ¢ G aldm, COPOI BT s

clainmed in oné or nore e precedi ng clains haracterized in that graft
copol yner is edfpdséd ‘éhGZQlFfi‘énﬁDaQS to 950 by wei ght, based on the total

wei ght of the copolyner, of a core a) conposed of an organosilicon polyner,
fromO to 94.50 by weight, based on .the total @gﬁht of the co ol ynmer, of a

pol ydi al kyl si P’Bxaﬁéc%SPH?er eyl sdfd et oMOF R TEBILN wsidght |1 ed®n the
% gt ilo V\/_?_lh]ght_ l@blhb@l@@ggé¥ﬂ2ée Ofml@eﬂ.h.%ls| c)wrcmrposednpf fanganion prﬁsyrr?rsh
: e silicone rubber graft co r. as cl i ne or_ nore.of the
precedi ng cl aPPr%,9 &hﬁ?ﬁc?@f‘%}é(d olrﬁag’ﬁ rIt%ﬁ raﬁlmiecso Fos 15 yieri zed
(nmeth)acryl at eee red8dtidrd, Thecsilimnepe rkmebbercagrrafetd copotyrre&utisezcl ai med
in claiml0, EBEF%ES{‘E& doE.”e&\%%F bh98h§r2§bl c) has been obtained via
re’in iC

pol yneri zation of a m xt acryl ates and acrylates are
present. 5 12. The silicone rubber graft copolyner as clained in claim11,

char aCterlEZethBwbhabrbﬁgs§Q§| Imggz hBs bgeadobtai neso Vi e potyarerdzatt on of

a mxture in which nethyl neth cry aiie and at | east one
copolymers from t e emulsion.

By way of example, the particles may be isolated via
coagulation of the latices by freezing, salt addition,

20 or addition of polar solvents, or spray drying.

The procedure permits the particle size to Dbe
influenced not only via the emulsifier content but also
via the reaction temperature, and the ©pH, and
25 especially via the constitution of the graft
copolymers. The average particle size here may be

varied from 5 to 500 nm.

The introduction of an organosilicon shell b) brings
30 about better bonding of the organopolymer shell phase

c) to the organosilicon graft base.

The inventive silicone rubber graft copolymers may be
used to improve the impact resistance of molding

35 compositions. These molding compositions are known per

se. They generally comprise, inter alia,
polyacrylonitriles, polystyrenes, polyethers,
polyesters, polycarbonates, polyvinyl chlorides,

styrene-acrylonitrile polymers, and



10 acrylate having from1l to 8 carbon atons are present. 13. The silicone
rubber graft copolyner as clained in one or nore of the preceding clains,
charactwerized 15 in that vinyl groups are present in the core a) conposed
of an organosilicon polymer prior to preparation of the organic shell c).
14, The silicone rubber graft copolyner as clainmed in 20 claim13,

characteri Ze%dl?(ﬁﬁ@ih)tar@r oteaNt ofnhdde Vp@ytmgf@ur)ﬁayn bBe geegedk IS iN
the range from2Z to 3 nmol % based on_the weight of the,core. 15. A process
for preparingtRVihHeEL Nugberiy ke B8TRopbl §nBrEtHES LR ﬁgﬁ MR18ie0ms 1 to
14, characterdggsbdittdiad. a core is prepared from pol ysil oxane by the

enmul si on pol yneri zation process, and then organic nononers are grafted onto
the resul tant polysiloxane by a free-radical 30 route, initiator being

added conbi nously duthesgef he preferemiceal psl yngiveati oo 16molkidngr ocess

as clainmed in ' 5 eri i tlg@f i a%ﬂfa an initiator
systemin 35 (\:ﬁ%{‘g&#} latllr(?an u%}lggﬁagé(alﬁr]%&&é%sr Sert Hﬁ%ims prtg(%:se'ss as cl ai ned

in claim15 or 16, characterized in that use is nmade of butyl hydroperoxide

as initiator.ps1y (e adfyld¥ed NRAET khewhs Nt HB! géAgos OBRESLEHOA N
conprising silicone rubber” graft _copolyners as clai ned B}r}hon,e of more of
clains 1 to 1#hesamt. THESSFpabPLYBSLSt aﬁfem‘ﬁﬁﬁﬁaﬁﬁp %3 51F%s Véai med
in claimps, £hesaci@icard pplyhelrizheionl diaf celxesireison toNprhses
pol y(nmet h)acryl ates. 10, 20. The inpact-resi stant | di ng ¢ osi tion as
clained in cl gﬂ‘?ﬁ%‘a%ﬂ]@‘fe%hﬁr&?@’ €2&¢5'n FHS{“F’?%S n%?ditﬂ‘g@sceorr%‘c?g’ieti on
conpri ses stybemeansyt donédidleopsl yners. 15 21. The i npact-resi stant
nol di ng conposition as clainmed in claim?20, characterized in that the
styrene-acrylonitrile polyners have been obtained via polynerization of a
m xture whi chThe compesdd ish20tPr ope 7PHyTEI 298 WBRYht CORPBLSF eA@ rom 8
to 300 by owei ghty ofnhaciyben bek €atasdabsemi Belo aBd@ebputeighio ftrairher
conononers, based in each case on the total wei %fit of .th(g> monamer s to be
pol yrmeri zed. unsaturated monomers which are copolymerizable wi he
abovementioned (meth)acrylates. The amount generally
used of these compounds is from 0 to 50% by weight,
preferably from 0 to 40% by weight, and particularly
20 preferably from 0 to 20% by weight, based on the weight
of the monomers, and the comonomers here may be used

individually or in the form of a mixture.

Preferred poly (meth)acrylates are obtainable via
25 polymerization mixtures which comprise at least 20% by
weight, in particular at least 60% by weight, and
particularly preferably at least 80% by weight, of
methyl methacrylate, based in each case on the total
weight of the monomers to be polymerized.
30
Use may be made here of various poly(meth)acrylates,
differing, by way of example, in molecular weight or in

monomeric constitution.

35 The poly(meth)acrylate molding compositions may
moreover comprise other polymers in order to modify the
properties. Among these are, inter alia,
polyacrylonitriles, polystyrenes, polyethers,
polyesters, polycarbonates, and polyvinyl chlorides.



25 22. The inpact-resistant nol ding conposition as clainmed in one or nore
of ‘clains 18 to 21, characterized in that the nol ding conposition conprises
at | east one acryl ate-rubber-based 30 inpact nodifier. 23. The

i pact -resi stant nol ding conposition as gjained in one or nore of clains 18
to 22, characterized in that the nolding conposition is 35 conposed of fl)

fromo0 to 95% Ry svehaghimal s( FRiRerydad elrﬁ)@i‘)’f@lﬁ§lly22>rf RaMtPet EARO by
wei ght of styreneacrylonitrile polyners, - 33 f3) from5 to 60%.Db

wei ght of si | PEoné r JBBE M TG af ta%po¢9%¥§“%§scl deredapheond rom

claims 1to 1Abé4éméﬁ@ﬂbﬂea0m6a@ml@)tswaqhtapf,op@leyadaéoatEéréuhzbertrtased
i npact nodifie based aé:lh case on the g/e %ht of conpanents fl'a? to f4)
pro &S r

and convent i o’ﬁ‘aidaﬁﬂl t?Q}E%OSJZ L0 1o RN ed@fFonta st iy’

conposi ti @ ast}Pentanoedloniongler pmrﬁn@:fs cl (@ANs )18 tbe23am<26ntThef

i npact-resista |_di clal a cteri t the
nol di ng has a” @?E{am é:fgfet% aﬁ%gkgsnﬁ%%ﬂ &%é fJBg(j)?ﬂ%f T1§t , 15 a
not ched i npactpsteoedgthbil 8ef{ghdd 180/1eA 1.8 MPa) to | SO 180 of at |east
3.0 kJ/nm2 at -20C and of at least 2.5 kJ/nR at -40C, a nodul us of
elasticity to I SO 527-2 of at |east 1500 MPa.

 A3% A9, . A@ APEFRECALRT Y. Apraserreds seYreneTcyenitrile polymers

. A9. As(. ALQ) Ashiad be. BbtAGXell vAaAToIAREr AN IdE MiASirdS;comsised
. A N . ASu" 045; 1% % s

3] } xsni d_Z] 08 ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
c a] cal ca] ca] cabmaFOa]:oaan] ba] wvajgha! ¥f styrene

#P00R 5t d
cal ca) cal oa] caF o3 faf @;] pg] B1ERLCE CQFS] e Bk S 1T b 3 6
/ @.12HBV\B} 3e5|£5pmp5956]7cy g y weight of ot er comonomers, based in

, >?@@xsnjdl_Zhga Cadéisae] Céhcae]rf'@] g8l sal Galicplcad eakerl crdsahsal cabcalea) cal ¢
a] ca] ca] ca caj cal ca] ca] ca] ca] ca] ca] cal @G\A HHI | JKc NQOXO QSVWYYCZg[]]1] x_

{ V' banb~dd} x®RiL¥MZFd&E€Ea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal dg: i =i ekkknBnénrrrrrrrrrrrasotyv

XWx8y?y(zR{ ~ xsnl ca al ca a c ca] calca]cal ca] ca
cal c)a] Zé] cg] |c ca] "’éf} ca]%%}%%’%%f} Sa% ca} 3} c F})F%Rﬁl{ b UJJI\F %(Sﬂ? d ]Z
] ca] ca] ca] ca] pa]lqa]nea]uca]:cra]laa]esa] cas] ca]ad:a] ca]aaa]:ca]Zfa% ca]og‘/a] c‘ae]cal']’ca] caj ca
cajcalc a
](nzl\t rLng}gs]n g]e%]% ?l ] ca]ca aﬁ ca] ca] ca}f el ht cd] cafca] l rl]’ca] caj
ca] ca] ca] ca] cakredpcapda] e&] d&p64] @QFC&]Yca"ezG £('—J—I( $DW t {| wr rrhc"Y] ca] cal ca] ca
- ]ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca
Ul ca] ca] ca] cal: A. Q9R_xG} xs| wr mh Y% cal ca% caJ calca ]ca] cal
ca] ca] ca] ca] ca’]aé"a]lé‘alFéé]lé’a] 8§Fé§]r6 ]jca ]j& Bcaft }385}5%1 Eava% 11 /%L ()-1~1
109 5k5& ()- ! bo%ﬂfé 5801(11)1et8ﬂﬁ/d.ﬂ) b&t(a)l-nable from Rohm GmbH & Co.
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The weight—average molar mass MW of the homo- and/or
copolymers to be used according to the invention as
matrix polymers may vary widely, and the molar mass
30 here is usually matched to the application and the mode
of processing of the molding composition. However, it
is usually in the range from 20 000 to 1 000 000 g/mol,
preferably from 50 000 to 500 000 g/mol, and
particularly preferably from 80 000 to 300 000 g/mol,

35 with no intended resultant restriction.

The inventive molding compositions may moreover
comprise polyacrylate rubber modifier. Surprisingly,

the result here can be excellent impact resistance
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) - SL109&'H() - elast1c1ty or Vicat softening point, are retained at a
very high level. If an attempt is made to achieve a
similar notched impact strength performance at room
temperature merely by using polyacrylate rubber
modifier or silicone rubber graft copolymer, there is a

10 more marked reduction in these values.

Polyacrylate rubber modifiers of this type are known

per se. They are copolymers which have a core-shell

structure, the core and the shell comprising a high
15 proportion of the (meth)acrylates described above.

Preferred polyacrylate rubber modifiers here have a

structure with two shells whose constitution differs.

20 Particularly preferred polyacrylate rubber modifiers

have, inter alia, the following structure:

Core: Polymer with at least 90% by weight methyl
methacrylate content, based on the weight of

the core.

Shell 1: Polymer with at least 80% by weight butyl
acrylate content, based on the weight of the
first shell.

Shell 2: Polymer with at least 90% by weight methyl
methacrylate content, based on the weight of
the second shell.

By way of example, a preferred polyacrylate rubber

modifier may have the following structure:

Core: Copolymer composed of methyl methacrylate
(95.7% by weight), ethyl acrylate (4% by
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S2: Copolymer composed of methyl methacrylate
(96% by weight) and ethyl acrylate (4% by
welight)

The core:shell(s) ratio of the polyacrylate rubber
modifiers may vary widely. The core:shell ratio C/S is
preferably in the range from 20:80 to 80:20, with
preference from 30:70 to 70:30 in the case of modifiers
with one shell, or in the case of modifiers with two
shells the <core:shell 1:shell 2 ratio C/S1/52 is
preferably 1in the range from 10:80:10 to 40:20:40,
particularly preferably from 20:60:20 to 30:40:30.

The particle size of the polyacrylate rubber modifier
is usually in the range from 50 to 1000 nm, preferably
from 100 to 500 nm, and particularly preferably from

150 to 450 nm, with no intended resultant restriction.

In one particular aspect of the present invention, the
ratio by weight of silicone rubber graft copolymer to
polyacrylate rubber modifier is in the range from 1:10
to 10:1, preferably from 4:6 to 6:4.

Particular molding compositions are composed of

f1) from 20 to 95% by weight of (meth)acrylate
polymers,

f2) from 0 to 45% by weight of styrene-acrylonitrile
polymers,

f3) from 5 to 60% by weight of silicone rubber graft
copolymers,

f4) from 0 to 60% by weight of polyacrylate-rubber-

based impact modifiers, based in each case on the

F'11098
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“110% - & () - Iqbrlcants, dyes, flow promoters, illers, light
stabilizers, and organic phosphorus compounds, such as
phosphites or phosphonates, pigments, weathering

10 stabilizers, and plasticizers.

Moldings which have excellent notched impact strength
values can be obtained from the molding compositions
described above by known processes, such as injection

15 molding or extrusion.

In one particular aspect of the present invention,
moldings thus obtained can have a Vicat softening point
to ISO 306 (B50) of at least 85°C, preferably at least
20 90°C, and particularly preferably at least 95°C, a
notched impact strength NIS (Izod 180/leA, 1.8 MPa) to
ISO 180 of at least 3.0 kJ/m? at -20°C, and of at least
2.5 kJ/m? at -40°C, a modulus of elasticity to ISO 527-2
of at least 1500 MPa, preferably at 1least 1600 MPa,
25 particularly preferably at least 1700 MPa.

The inventive molding composition 1is particularly
suitable for producing mirror housings, spoilers for
vehicles, pipes, or protective coverings or components

30 for refrigerators.

Inventive examples and comparative examples are used

below to describe the invention in further detail, but

there is no intention that the invention be restricted
35 to these inventive examples.
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control), with stirring. This silicone rubber

dispersion without shell c¢) was prepared by a method
based on the examples described on pages 5-7 of
10 EP-0 492 376.

3 g of concentrated acetic acid and 0.0035 g of ferrous
sulfate were then added. a\ sodium
hydroxymethylsulfinate solution which comprises 2.8 g
15 of sodium hydroxymethylsulfinate and 50 g of water was
then added to the mixture by means of a dropping funnel
over a period of about 20 min. At the same time,
addition of a mixture in which 739 g of methyl
methacrylate and 2 g of butyl hydroperoxide initiator
20 were present was started, the input rate of the mixture
of monomer and initiator being set here in such a way
that addition of this mixture takes place over a period
of 3 hours. Once input has ended, the temperature is
kept at 55°C for a further 30 minutes for continued
25 reaction. The mixture is then cooled to 30°C, and the

dispersion is filtered through a DIN 70 sieve fabric.

The resultant silicone rubber graft copolymers have a
particle radius of 67 nm, determined using Coulter N4

30 equipment. The particles have a core/shell ratio (C/S)
of 60/40.

The dispersion is frozen at -20°C and thawed after 2

days. The solid is then filtered off and dried at 60°C.
35

22.5 g of the resultant particles are mixed by means of

an extruder with 77.5 g of polymethyl methacrylate

molding composition commercially obtainable as

Plexiglas® 7N from Rohm GmbH & Co. KG. Test specimens
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Vicat system (16h/80°C). Izod notched impact strength
is measured to ISO 180 (1993). Modulus of elasticity is
determined to ISO 527-2. The resultant data are
10 presented in table 1.

Comparative Example 1

Inventive example 1 was in essence repeated. However, a
15 mixture of 3 g of sodium persulfate in 50 g of water
were used as initiator, and no acetic acid or ferrous
sulfate were used. The temperature of the reactor was
moreover set at B80°C. Once input had ended, the
temperature was kept at 80°C for a further 240 minutes.
20
The resultant dispersion is worked up as described in
inventive example 1, the particle ratio here being in
the region of 63 nm. The particles have a core/shell
ratio (C/S) of 60/40.
25
22.5 g of the resultant particles are mixed by means of
an extruder with 77.5 g of polymethyl methacrylate
molding composition commercially obtainable as
Plexiglas® 7N from Réhm GmbH & Co. KG.
30
Mechanical properties were determined as in inventive
example 1, the values obtained likewise being listed in
table 1.

35 Inventive example 2

Inventive example 1 was 1in essence repeated, but

instead of pure methyl methacrylate a mixture composed
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As in inventive example 1, 22.5 g of the resultant
particles were incorporated into 77.5 g of polymethyl

10 methacrylate molding composition. The resultant values
are likewise listed in table 1.

Table 1
Inventive Comparative Inventive
example 1 example 1 example 2
Die swell 26.7 25.8 22.7
(%]
Viscosity 1s 2075 2376 2180
(220°C/5 MPa)
[Pa s]
Mini-Vicat 98.7 98.8 100.5
[°cl
Izod NIS [kJ/m?]
23°C 5.25 3.77 .
-20°C 4.18 3.02 5.0
Modulus of 2277 2312 2320
elasticity
[MPa]

15
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What 1s claimed 1is

1. A silicone rubber graft copolymer with core-shell
structure having at least one core a) composed of

5 an organosilicon polymer which has the general
formula (R2S102,2)x*(RS103/2) (S1i04/2),. where x = from

0 to 99.5 mol%, y = from 0.5 to 100 mol%, z = from

0 to 50 mol%, where R means identical or different

alkyl or alkenyl radicals having from 1 to 6

10 carbon atoms, aryl radicals, or substituted
hydrocarbon radicals, and also at least one shell

c) composed of an organic polymer, obtainable by
preparing the organic shell c¢) by free-radical
polymerization at a temperature of not higher than

15 65°C and adding the initiator in at 1least two
portions to the reaction vessel, a further

addition taking place at least 2 minutes after the

start of the polymerization.

20 2. The silicone rubber graft copolymer as claimed in
claim 1, characterized in that the initiator is
added in three, in particular four, and preferably
five, portions to the reaction vessel, each

addition taking place after at least 2 minutes.

25
3. The silicone rubber graft copolymer as claimed in
claim 1 or 2, characterized in that the initiator
is added continuously over a period of at least
one hour to the reaction vessel.
30
4. The silicone rubber graft copolymer as claimed in
one or more of the preceding claims, characterized
in that the monomers are added continuously over a
period of at least one hour to the reaction
35 vessel.

5. The silicone rubber graft copolymer as claimed in

one or more of the preceding claims, characterized

#3
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in that the monomers and the initiator are added

in the form of a mixture to the reaction vessel.

6. The silicone rubber graft copolymer as claimed in

5 one or more of the preceding claims, characterized
in that the concentration of initiator 1in the
reaction vessel is kept below 0.05% by weight,

based on the entire reaction mixture.

10 7. The silicone rubber graft copolymer as claimed in
one or more of the preceding claims, characterized
in that between the core a) and the shell c¢) there
is another spherical polydialkylsiloxane layer b)
present, composed of (Rp;SiO;,2) units.

15
8. The silicone rubber graft copolymer as claimed in
one or more of the preceding claims, characterized
in that the particle diameter of the silicone
rubber graft copolymers is in the range from 10 to
20 300 nm.

9. The silicone rubber graft copolymer as claimed in
one or more of the preceding claims, characterized
in that graft copolymer is composed of

25 from 0.05 to 95% by weight, based on the total
weight of the copolymer, of a core a) composed of
an organosilicon polymer,
from 0 to 94.5% Dby weight, based on the total
weight of the copolymer, of a polydialkylsiloxane

30 layer b), and
from 5 to 95% by weight, based on the total weight
of the copolymer, of a shell c¢) composed of
organic polymers.

35 10. The silicone rubber graft copolymer as claimed in
one or more of the preceding claims, characterized
in that the shell <¢) comprises polymerized
(meth)acrylates.
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claim 10, characterized in that the shell c) has
been obtained via polymerization of a mixture in

which methacrylates and acrylates are present.

12. The silicone rubber graft copolymer as claimed in
claim 11, characterized in that the shell c¢) has
been obtained via polymerization of a mixture in
which methyl methacrylate and at least one

10 acrylate having from 1 to 8 carbon atoms are

present.

13. The silicone rubber graft copolymer as claimed in

one or more of the preceding claims, characterized

15 in that vinyl groups are present in the core a)
composed of an organosilicon polymer prior to

preparation of the organic shell c).

14. The silicone rubber graft copolymer as claimed in
20 claim 13, characterized in that the content of the
vinyl groups in the core a) is in the range from 2

to 3 mol®%, based on the weight of the core.

15. A process for preparing silicone rubber graft

25 copolymers as claimed in <c¢laims 1 to 14,
characterized in that a core 1s prepared from
polysiloxane by the emulsion polymerization

process, and then organic monomers are grafted

onto the resultant polysiloxane by a free-radical

30 route, 1initiator being added continuously during

the free-radical polymerization.

16. The process as claimed in claim 15, characterized
in that use 1is made of an initiator system 1in

35 which a reducing agent is present.

17. The process as claimed in claim 15 or 16,
characterized in that wuse 1s made of butyl

hydroperoxide as initiator.
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styrene-acrylonitrile polymers have been obtained
via polymerization of a mixture which is composed
of
20 from 70 to 92% by weight of styrene
from 8 to 30% by weight of acrylonitrile, and
from 0 to 22% by weight of other comonomers, based
in each case on the total weight of the monomers

to be polymerized.

25

22. The impact-resistant molding composition as
claimed in one or more o¢f claims 18 to 21,
characterized in that the molding composition
comprises at least one acrylate-rubber-based

30 impact modifier.

23. The impact-resistant molding composition as
claimed in one or more of claims 18 to 22,
characterized in that the molding composition is

35 composed of

fl1) from 0 to 95% by weight of (meth)acrylate
polymers,
f2) from 0 to 45% Dby weight of styrene-

acrylonitrile polymers,
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