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By way of example, US Patent US 3 793 402 discloses
toughened moulding compositions, in particular based on

25 poly(meth)acrylate, which coﬁprise from 90 to 4% by

weight of a multistage core-shell particle with a hard
core, an elastomeric first shell and a hard second
shell. Typical main constituents of the core and of the
second shell are alkyl methacrylates having from 1 to 4
30 carbon atoms in the alkyl radical, in particular methyl
methacrylate. The first shell is substantially composed
of butadiene, substituted butadienes and/or alkyl
acrylates having from 1 to 8 carbon atoms in the alkyl
radical. However, it may also contain from 0 to 49.9%
35 Dby weight, in particular from 0.5 to 30% by weight, of
copolymerizable monomer units, such as copolymerizable,
monoethylenically unsaturated monomer units. According
to US 3 793 402, the presence here of from 10 to 25% by
weight of copolymerizable, monoethylenically unsaturat-




monoet hyl eni cal |y unsaturated mononmer units. Accor ds F@bruary 2007
to US 3 793 402, the presence here of from10 to 25%

by wei ght of copol ynerizabl e, nDnoethern|caIIy

unsaiQr 2006/68688ary 2007 WD 2004/ 056893 -5 003/011543
PCT/ EP2003/ 011543 ed nononer units, in partl cuI r2 (91‘3

st yr@tﬂle,mqrmme&r yunpag]; I Cix a h}ttg@y@gg_,a u ,
t he corg shel | par%?glggyggﬁeﬁ S Very

over 0
t he %%%gé Fomi O?)éY%n%%?)e?\‘ﬁ? The core-shell particles
are produced by nultistage enulsion polynerization,

usi nghd hgpaRL1 1 NHE LALPLS. %%53 %{$U| ﬂgé;ftgé%%ﬁtls in

redox initiator systens.
td?ﬁylf?é?qezaﬁll‘% ke m%mmat a tenperature in

the range fromO to 125C, in particular in the range

from30 to 95C. Simlarly, the German Patent

Applittat COF eDENEE 12 1PgEP1Cigs Al ades qridibs-ddpast multistage

”Dd'dmﬂfﬁdmfpdlhﬂrfémpiaafsitdrﬁs, SUG y
met hacryl at e osed of an at %a%l?ér ireg}\:'gig kors, such

1grrul Si onp%ﬁ'??ﬂn%? TOMFPEsi n@e¢9><a Raidiebpe ccﬁmds—:mc‘a The

f andeogslonmnkesrdioie- Wat 20n60pehyaRE 196 « ; &

et hyl-enj cag%%% A ated nomar@s 'y{capal & of akes place
free- ra i ca meri zati on - B)TH %l §§f3’8‘rre? plfasé25°C, in
gen?raé‘ttééullﬁrt h@ shes erogeoffrotha Ocave 9sdteri al and
havi ng a gI ass tranS|t| on 25 tenperature not above

1OC anfdL d of a) an al kyl ester of acrylic acid

havPRg~ P6 ¢ e ponFatert idpnlieadlikyl DRditaly 652
1%h) at Immmm cnrr@sﬁﬁ %@@gfﬂéﬁgﬂ%rh%\ﬂe&% ‘pg%s%lcs such

m)rgsp%(%/ d bIe nds in the !

c) aryl a Igi 8‘f3ré’ tﬁ kyFo%Pﬁﬁ@ry?fat an dyta least

har BhpR&sE géﬁeﬁmuédlon pbeypeeseserpoisthg el astomer
phase and conposed of a hono- or copol yner of

eth ;enlcally unsat ur at ed nononers 35 capabl e of

fr el r ad? cddLsol GRERI Aanrsed t of (@ asTobbaANSKEHOMomo- or
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capable of free-radical polymerization;

B} an elastomer phase generated in the presence of
the core material andlhaving a glass transition
25 temperature not above 10°C, and composed of

a) an alkyl ester of acrylic acid having from 1 to
8 carbon atoms in the alkyl radical;

b} at least ocne creosslinking moncomer having two or
more polymerizable double bonds in the mole-

30 cule;

c} arylalkyl acrylate or arylalkyl methacrylate;

d) a hard phase generated in the presence of the
elastomer phase and composed of & homo- or
copolymer of ethylenically unsaturated monomers

35 capable of free-radical polymerization, its
glass transition temperature being at least
50°C.
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particle diameter of the core-shell-shell particles is

30 in the range from 50 to 1000 nm, in particular in the
range from 150 to 400 nm.

According to that publication, the core-shell particles
are obtained by a multistage seed latex process which
35 uses ammonium or alkyli [sic] peroxodisulphates, such
és potassium peroxodisulphate, or initiator combination
systems as polymerization initiators, the intended

polymerization temperature being from 50 to 100°C when
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The core-shell particles are in turn prepared by multi-
25 stage emulsion polymerization at 80°C, using a potas-

sium persulphate as initiator.

Although the processes described above are usually used

when preparing core-shell particles, they all have the

30 disadvantage that the polymerization have [sic] to be

carried out at comparatively low monomer concentration,

generally less than 50.0% by weight, in order to obtain

the desired particle sizes with a narrow particle size

distribution. A  polymerization at higher monomer

35 concentration, in contrast, leads in [sic] to a marked

- broadening of particle size distribution and to the

formation of large amounts of coagulate, which

significantly impairs the properties of the core-shell
particle.
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Although it is true that use of the impact modifiers
30 described above can achieve a significant improvement
in notch impact strength, for a wide variety of
applications this is still not fully satisfactory. For
example, impact-modification at room temperature (23°C)
in particular requires a relatively large amount of
35 these impact modifiers, which in turn leads to
significant impairment of the other properties
important for applications of the moulding composition,
in particular of modulus of elasticity, melt viscosity,

Vicat point and by the die swell.
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In light of the prior art, it was then a object of the
25 present invention to provide, for nmoulding composi-
tions, in .particular for poly{meth)acrylate moulding
compositions, impact modifiers which permit improvement
of the notched impact strength of moulding
compositions, in particular at room temperature, with
30 no noticeable associated impairment of the other
moulding composition properties important for
applications, in particular modulus of elasticity, melt
viscosity, Vicat point and die swell. The moulding
compositions are intended to have a Charpy notched
35 impact strength (ISO 179) which is preferably at least
6.0 kJ/m’* at 23°C and preferably at least 2.5 kJ/m® at
-10°C, a modulus of elasticity (ISO 527-2) which is
preferably greater than 1500 MPa, a haze to ASTM D 1003
(1997) which 1is preferably at most 2.5%, a melt
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corershetdbly with a P value below 0.22.

Another object of the present invention was to provide

25 a process which can preparé core-shell particles and
which minimizes coagulate formation, preferably to less
than 5.0% by weight.

Furthermore, another object of the present invention

30 was to provide a process for preparing core-shell

particles with a particle radius, measured by the

- Coulter method, in the range from 150.0 to below

250.0 nm, because these core-shell particles are very

particularly suitable for the impact-modification of

35 moulding compositions, in particular of polyalkyl
(meth)acrylate moulding composition.

A process for preparing an aquéous dispersion with all

of the features of Claim 1 of the present Patent
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theges QPLELH S, ﬂnd l SO acll eves o gcgéégffiAdMgﬁg&geous

al t not expl y nentt one
5derm®@bfhcﬁﬁl@m®dGﬁibthefrmwm¢¢QM£$rcﬂhsthecesnventlon are

§§flcatlé@ the @bove jyrq qutéggiéﬁg%gn%%gquglé 1. The

ons. of the procedure o nventi on are
pro‘s't‘ff’e%q1 8t i ke stbel irRtefdpenddint evreaheld. Pheticles

prQﬂM@ilﬂiEﬂéﬂ 11, erOteQHﬁathe gpbeasbel | patbichegodifiea
Obtalﬂ%F y tthﬁ%ocesi npact - nodi fi ed
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1010 core-sthel]l particles of the inventien are akse ciaimed,
cl refer licatjon sectors for ,
Chebt e BPs B eeBi T80l FEREREn SR5E8ES *F St hhent rayiaing
an Qﬂmnﬂﬁﬂ§ﬂdngper3|on by 15 a) using water and
emul sifier to forman initial charge, b) adding from

25 O to 45.0 parts by weight of a first conposition
fbEIGRFS ZPAPEIRH B Rt DR HaHispass sl ghty of

15al k)l retiaer waalees ahher ehbani €) e havidg fg:eMm JantolaQtlal
carbon atons in the alkyl radical, B) fromO0.0 to 40.

parts by Wit of alkyl acrylates other than Q)
hawng fadghin t 6228 25.artdeon4at Onpdrtd hevaldylght of a

radi cal ,g;Qgf QQH1%§EE£%§D 0 parts by wei ght of
crosslin I ng monomners” and
comprlslng

20 A) from 50.0 to 99.9 parts by weight of alkyl
methacrylates other than C) having from 1 to 20
carbon atoms in the alkyl radical,

B) from 0.0 to 40.0 parts by weighf of alkyl
acrylates other than C) having from 1 to 20
25 carbon atoms in the alkyl radical,
C) from 0.1 to 10.0 parts by weight of
crosslinking monomers and
D) from 0.0 to 8.0 parts by weight of styrenic
moncmers of the general formula (I)
30

()

where each of the radicals R* to RS,

independently of the others, is hydrogen, a




D) from0.0 to 8.0 parts by weight of styrenic Februarv 2007
mononers of the general formula (1) 30 R Rl R5 _(I% ry
ORR4 3 where each of the radicals RL to R5,

i nd&peadent/l0p 6803t he ot hers, isghydrogen, pef/EEPHGEIY11543
2007 WO 2004/ 056893 - 9 - PCT/ EP2003/ 011543 hal ogen,

a Cl 6-al kyhagbgap,oraa @ﬁéaﬁk*ﬁﬁnﬁroﬁ OWR, gndC% Bealkenyl

radi cal dro e oOup havipg from
1to 6 carb %{’ aqné]an%hﬁoﬁ h t o8 I§HnoT an

of at | east a88¥@°/@r5upyhmu.glgt ;Erbaasedten 6t barbenhaktoms,

rom 55 8 RoPRRIRRET 2 il o8 chifiliredon de B0 Kot 65. 0
Tonposi t PEnvesaPEr sbﬁQEdenE)th‘er omted. Oretight0h D @angenents

by wei ghg) of hyagrybates F) fromO0.05 to 10.0
d g Mo Bz}(ﬁ@? crgsgﬁ i nki ng nononers and G from

art

8 cho ng %‘ar W wei-ghtter Byt erpetsiDyomedmhe of a
of the gesevadl temputac{bh, and polynerizing to a
conversion of.at |east 85.0% by weight, based on the

total wefgir b %Bnmponents E), F) and §, d) adding
10rom 10.B) t 6r30. O ggart s by waioghto of part20 Wi rdyeight of

conmposi ti on from 50. O to 100.0 parts by
wei ght of al(rﬁgf@féé}fﬁacr ates having from1 to 20

car bon a‘fbn%romnoti"?@ atkylloram pakts by weight of cross-
linking monomers and

G) from 0.0 to 20.0 parts by weight of styrenic

15 monomers of the general formula (I),

and polymerizing to a conversion of at least 85.0%
by weight, based on the total weight of components
E}, F) and G},

d) adding from 10.0 to 30.0 parts by weight of a

20 third composition

comprising

H) from 50.0 to 100.0 parts by weight of alkyl
methacrylates having from 1 to 20 carbon atoms
in the alkyl radical,

25 I} from 0.0 to 40.0 parts by weight of alkyl
acrylates having from 1 to 20 carbon atoms in
the alkyl radical and

J) from 0.0 te 10.0 parts by weight of styrenic
monomers of the general formula (I)
30 - and polymerizing to a conversion of at least 85.0%
by weight, based on the total weight of components
H), 1) and J),
where the parts by weight given for the compositions
b), ¢) and d} give a total of 100.0 parts by weight,
35 a feature of the process being that
e) carrying out each polymerization at a temperature
in the range from above 60 to below 90°C and
f) selecting the relative proportions of all of the
substances in such a way that the total weight of




25 1) from0.0 to 40.0 parts by weight of alkyl 6 February 2007
acrylates having from1 to 20 carbon atons in the
al kyl radical and J) fromO0.0 to 10.0 parts by wei ght

of. sioyrxtis/056®earers of the gengeral fornubar(kbr863/011543
and pol ynmerizing to a conversion of at |east 85.0% by

wei ght , asgbnemtsheyt otal Inei BAkegf o%?W?JBt%;theight of
Iven or e

I d J)q. Wh t he parts_by weight .
chmosi 1 1B S5fedts BREbArSYpPe Sk oPEFSbrrL6beg 50.0% by
parts by wedigipt,, 35 a feature of the process being

th : ' merjizatiqn at a .
enbarhtorg Y PO, o EEECe O TENTE 604 o SbapBAFssE vhich
andPRrmddlsect £hy t ef fietimitve ﬂﬂﬁg@mmtmmm.oroﬁl! obre-shell
th flarces;q n way ; : to aght o .
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PCTFER266%3/ @Ff1543 Sc fpenet Sligpetsipn maksedilon s¢paration

tot alf venghtoek-shBela@eeus1USPENBELIntt 81 9L er than

than _50.0% b L%ht EfOVIdes -an unforeseeabl e

rout-& ggeac %883%& RAtcRTO5e58R/iIt s the efficient
i(reparation of core-she:Id particles ip ?ﬂyeous

di spersij.on.. T ' sqQljds. content o i S agueous . |,

dis%eégéﬁ%%mxgsgkﬁgrsggg?gﬁ%%$s(ﬁa?h@OE8P¥?§h§ﬁ achieved

par thepeghsiibst rnoratiiyeeasi ehet hamenkchohheThese include:

convent i eRal esr 19 Les. of aqther .
adv%ﬁtages cgﬁkﬁgsgiver beeggﬁsgéggl th%%& Hx%hgarrled out

procedur 82BP1¥hani hoeRetBhal TREgdei prfude: LoTheost.

1%rocess of the invention can be carried out siﬂply on
-she

i ndustri scale apd.at _|low,cost. 15 The_ cor
par%?cle?hgbggfﬁéﬁﬂglgyp?ﬁ£&6$85e§ t?&PapﬁE PRV S dgiFocess
have narebw pdret i clevainizion di &bviebutiaomowpr eperabbyea size
PSO Va!“&i?@k?ﬂﬁ@igg; épe?eggglgrgcﬁﬁ§v%&u%h%elow 0.22.
i nvention al nost conpletely

20 = The process of the invention almost completely

suppresses the formation of coagulate.

= The process of the invention is particularly

suitable for preparing core-shell particles with a

25 particle radius, measured by the Coulter method,
in the range from 150.0 to below 250.0 nm.

= The process of the invention provides, for
moulding compositions, in particular for poly-

30 (meth)acrylate mouldihg compositiocns, impact
modifiers which permit improvement of the notched

impact strength of moulding compositions, in
particular at room temperature, with no noticeable
associated impairment of the other moulding

35 composition properties important for applications,
in particular modulus of elasticity, melt
viscosity, Vicat point and die swell. Moulding
compositions which are particularly suitable

according to the invention has a Charpy notched




suppresses the formati on of coagul ate. The process @f-‘ebruary2007
the invention is particularly suitable for preparing
core-shel|l particles with a 25 particle radius,

mea$dr ed oy oles 9Goul ter net hed,11 in the rapg@/ﬁ§9m3/011543
150.0 to bel ow 250.0 nm The process of the invention

provi des infarct rmt%@m@@; CQIIB@SI1I7|9QnSwhith p%: |;&‘Hﬁ-.rrably at
for pol t at i ng conpositio

| pact pdgerters: OnFafnerH 121 for GHemaRFoBREahty  at least
not ched 2i. ﬁp&dt/nét rae:ngth‘btt rraulrmbdtglmn’pﬁs@ma:ﬁgfa.cajﬂy (ISO
articul ghsab,r r th no_noti

hesoci at 84 | hari st Bf PhecSrABH ngaraLag Jean 1500 Ma,
Tonposi t Bomgieopedt AEEM Mpok@Ght (ﬂ@B”lapprhm:m iinspreferably
particul ak medyl ys sof €l El‘ncél@'\;%’sccf@u;% M’lf&?si§gpreferably

Vicat point and die swel nposi tion
whi ch ar 8Xfacercufiepry 20PPaBpes a@@@r drpget cadentageously

i nventi opehas asGmamRy J)otLhed 6t FeBruahynd0@bi n'™Oyhich is
2004/ 056893 _- PCT/ EPZOOS/O 11543 i npact Strength

(1SO 179%F Wi?&"ﬁ%ﬂé’ ftlef LPABFy Bt C/ &8RS 6 A0 VRILARRusSly at
1®3C and peeberalBioycat |ieastpa2tbeklan? at - 18esta 93°c, a

f.e |y
oreater PRATSRLbbShEE (BRI T AL SRRy 1o
whi ch i sPpeéferhbly atat lermst B85%%, a amel ta vidlseosiwk)ll which

whi ch 'SlﬁrﬁEQEé?EﬁlygiﬁaEﬁé Egﬂan%QQmP@ §o28fsTOr €
advant ageously bel ow 4500 Pa s cat soft éni ng

point which is preferably at | east 85C, nore

]jadvantagBQHSby 8hel@olreashed0Cpart iRAldd PHA Rls |82 ss to
93C, a mttance (D, 65/10) t%qDI N 5Q 3/ 503 whi ch g
is prefer ag gt GEES 1&% B, Hhd? a SdFE L SwERR i dprove

is pref emabtlyeﬁn mdpgdtan@’erém@nmomdu%@% ﬂ:5 plaetmfzular at
the coreyspel| cBARLLELRS, erov;b@ﬁ%waw%s 0 AU N ous1y

conpositions wth significantly inproved’
i npact s@‘?@h@%ﬁ%&%@@ﬂtﬁoﬁérMldlh aan alzoflowotched impact

20t enper at yf esnHehow §C, 1 80vanh a0epUSLY 1ecast 3.5 kI/m? at
-10°C.

= A comparison 1is made with conventional impact

modifiers, significantly smaller amounts of the

25 core-shell particles of the invention are

sufficient to give moulding compositions with

comparable notched impact strength at room
temperature, in particular at 23°C.

30 = The moulding compositions impact-modified in the
manner of the invention feature a significantly
improved property profile at room temperature, in

particular at 23°C. This makes them useful for

applications these [sic] temperatures, in
35 particular at temperatures in the range from 0°C
to 50°C.

According to the present invention, an  agueous

dispersion is prepared by a process in which water and
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strength to | SO 180 of at least 3.5 kJ/n2 at -10C. v

conmparison is nade with conventional i npact

nodinhi @094 /9i5@BigfEi cant |y smald a2 amounts obckhgpogB3 /011543
core-shell particles of the invention are sufficient

to ginue siBukd R@réor’m&@‘d t tONSE Mk hancoﬁﬁ)ﬂ:@@%edﬂﬁ tt:glged This
|nrpact stren th at erature, articul a
23cth3Ge @f”%‘a%@g%p EPBRSLPAPadt R A%-i0 g 99.9
thepamﬁnézy oufre:tcmletl oYemticenr faal ufﬂoxa gi.gni fﬂocalru loo parts
i MPE.QV er i rog grature, |

artB ﬁ]g P&ﬁ? 2%% |[{l‘rfﬂnl sSl%ﬁ“l?es tﬂén se‘f ueF fcﬁ‘atec{1 parts by
ppieéahitorsivandswqaisd]y tehper at urgsy1 i 0£3%00.00 parts by
par{gg%lhgr. at tenperatures in the range fromO0C to

50C. According to the present invention, an agueous
di spersion is prepared by a process in which water and

6 Feheuaby 1200 Ag WRRROHDRG893epd2is now ﬁﬁ%lled to this
PCT/ EP2003/ 0 1543 enmul sifier are used to fo

i ni tPaFiehafB8r9his initial charge preferably
1conpyi sesdﬁmm o) & 126.99.80 P ts PYreei gby Qfciwperor a

and fro arts ht, of enulsifier,
wher e tglggg at egmé by agdwél SFW%§NWa JéofsIGpnversion
give a t@falatofleiém)t OB)SpQ%tbybwemghtpr&ﬁeréblyomngeast

sequenceggf pst W ni .
char ge 1%@b())§ag)§’sr‘1’&d%‘9?%m %wd%é%%ﬂpg ?Jc %Ehglt 95.0% by
of a fi¥etIRbnpoki t iRFH Wit lgal y e i ieﬁgtto%/ by Welght,

15conver sipaseaf ah | eash 85:a%°é) byoyei-ghe, RHeher aWe}igfhtt of
| east” 90. 0% bg E nt a sI y at least 95
by wei g‘ﬁ?r,np?ﬁ Bget‘lg UI% %‘g b9, by wei ght, 15
based i ne@dthgcasmmon3thé ttm aI55w®| ghbrof EPNPERERtS of a
g\)y ng)ght c@d D cofipod2EL89 1M OML3S- Boh9m22:21R8 ! S o
conversion of at least 85.0% by weight, preferably
20 at least 90.0% by weight, advantageously at least
' 95.0% by weight, in particular at least 99% by
weight, based in each case on the total weight of
components E), F} and G},
d) adding from 10.0 to 30.0 parts by weight of a
25 third composition and pdlymerizing to a conversion
of at least 85.0% by weight, preferably at least
90.0% by weight, advantageously at least 95.0% by
weight, in particular at least 99% by weight,
based in each «case on the total weight of
30 components H), I) and J},
where the stated parts by weight give a total of 100.0

parts by weight.

For the purposes of the present invention, polymers
35 here are compounds whose molecular weight is at least
ten times that of the respective starting compounds A)

to J), known as the monomer.




second conposition and polynerizing to a conversi

of at least 85.0% by weight, preferably 20 at least@FebruaryZOOT
90. 0% by wei ght, advantageously at |east 95.0% by

wei ght2004/pa68bBul ar at | east 199% by weimght/ ez 011543

in each case on the total weight of conponents E), F)

andiE) pat):gaed;isngof r olre 1ol yive r3G ot 031 t Sedyt W6h 0Rht6f cach

a t. nd_pol yperizin
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| eaB¥avoueoué &yl e ghtby atvams age ogls:’s yclatohaastr &Bh P9

by weight, in particular at |east 99% by wei ght,

based in each case on the total weight of 30
conpeheht 55 TH) Conposkei 9y , compFESehe stated parts by

We'@ﬁt Of M8 as b ob akc0fealAP. ;QartP@rB§ mél ‘tght %Fa%rtatg]%%usly

pur poses_ of tg@h@r eseni invention,
are conpoun sEongPeguPéFtﬁepghWellghétr pegderapdy from

times the. of tbh®9r aspecttyebst artiighg, CQerpo%gﬁlé)llazt:ofrom

20047 056557 - hff m%%Tn%Epz%ﬁnggﬁg 'ZrEfggiﬁbegr es®fof alkyl

10t he pol ymhéztatykﬁte$atmavmglﬁrmeacho Steppiray¥ekably from

fol |l owed, i no
gr avi rre?lrlgcé a2 \rlﬁb;{ e ‘%‘[ ggs&gﬁlrlor%} ogr apRyooR atoms
The fi rsih ctdrﬁJc‘}'slr]‘tli'JorF%@tﬁﬁﬂhses A) from50.0 to 99.9
parg)s by mgi gdﬂto advant ageRuslyy by fv@é&&r@to e 98r§b1y f£rom
parts by vese preferably from® 75. 0t 8
by wei ght", pgr icUPAFtEr H% wSiohto 99‘ ?%’?%%UW from
15wei ?ht (ofl atkyl14l(9 np&hasr yolyatmeélcﬂaﬁ/) n@fff oMl t gcgg,]_ates
prefera t partic rom1.to
car bon ?t% r{gon%r%ﬁe?aljc% Iédr]adﬁ:’]é% er%k)ja{%gﬁf)@ 2o tc% 12, in
40.0 paﬂ@@yﬂu&@rghﬁror@rbf teabl y darpon Gi®ntso 24. 8he alkyl
parts by-aegight, in particular from 15 0.1 to 14.9
'parts by wei ht, of alkyl acrylates having from1l to
205 pr efféabl -% ot 10+ 8 pprtspby weight, preferably from

U’l

20 0.1 to 5.0 parts by weight, in particular from 0.1
to 2.0 parts by weight, of crosslinking monomers
and

D) from 0.0 to 8.0 parts by weight of styrenic
monomers of the general formula (I)

25 :

(1)
where the stated parts by weight preferably give a
total of 100.0 parts by weight.

30

These compounds &), B), C) and D) are naturally
different from one another, and in particular the
compounds A) and B) encompass no crosslinking monomers
C).



particular from1l to 8, carbon atoms in the alkyl 6 February 2007
radical, C) fromO0.1 to 10.0 parts by weight, .
preferably from 20 0.1 to 5.0 parts by weight, in

parwocaben/beeee8. 1 to 2. 0 panys.by wei ghpe %P2?03é011543
crosslinking nmononmers and D) fromO0.0 to 8.0 parts by
wei ght of styrenic nononers of the general formula

0 R3 wgere the stated

) .25 R6 RS (U,, R R4 _

éJF%CBy %‘eiRéﬁF pf%%?%ﬁ%y Ryi v a K¢ otididegendmnioly of the

par bShbysy\eﬁ_ghhydafag?éhesaf CRMPRRYEIIS if%z ﬁaa@ti%leﬁf‘dfmorine,
I ifferent fromao not her, .and in

oor eREBHEAL e B ohEhan ot h PR, Al ey GrcoihA By g from 1 to

Tr o§skizmkiong artmnmrer;sremra}ﬁlfebydaogeﬁOOE'he]\c/\Qadical R® is
- 14 - P 0 3 _Each_of. the

2004{0p6893 ©rl4n ?%gg%eﬁg%ﬁ#1%%§ l?%e%r8phérsgoi§; carbon

radical s"Rl To Ry, y of” . ' .
hyd®bgBh; BrR&rsgehY hwdpagenculPartfilcudeiriy, switadrlienealkyl
or BremboenriRN akkyl Prowp having g Ogg%mtso %éé. methyl,
carbon atons, preferably hydrogen. The radi cal i s

hyd? bigehr o &Y RNy §FBREORAVI n@dnilt tee6-buthbn tert-

1cat oty Dy efrepalty 1Ny dpogeny 1 Pajids ar bnasuéb@bbSentyl  and
having from1l to 6 carbon atons are

al kyl rou
net (fl,ghee)fﬁfllgr%g% bpyl, isopropyl, n-butyl,
sec-butyl, tert 10 butyl, n-pentyl, n-hexyl groups,

and cl.qhe up St yr eni
mn%ﬁye%ﬁg?%ﬁéoggggrgl)f ftgj!%nuxﬁlan%ejoltﬁ%]f’%?%?eqﬁ therefore
encoNA% ST yFeresnsubsubs i bdtedysbresnbavhayiag an alkyl

15al kethbstbrisathst ihuetde | BiBe Side, chaln, é%mﬁéw—%ethyl—
a_n§E§9gne and a-ethylstyrene, substituted styrenes having
an alkyl substituent on the ring, for example vinyl-
toluene and p-methylstyrene, halogenated styrenes.
[sic} for example moncchlorostyrenes, dichlorostyrenes,

20 tribromostyrenes and tetrabromostyrenes.

The abovementioned alkyl methacrylates (A) are esters
of methacrylic acid, for example methyl methacrylate,
ethyl methacrylate, propyl methacrylate, isopropyl
25 methacrylate, n—-butyl Imethacrylate, sec-butyl
methacrylate, tert-butyl methacrylate, pentyl
methacrylate, hexyl methacrylate, heptyl methacrylate,
octyl methacrylate, 2-octyl methacrylate, ethylhexyl
methacrylate, nonyl methacrylate, 2-methyloctyl
30 methacrylate, Z2-tert-butylheptyl methacrylate,
3-isopropylheptyl methacrylate, decyl methacrylate,
undecyl methacrylate, 5-methylundecyl methacrylate,
dodecyl methacrylate, Z2-methyldodecyl methacrylate,
tridecyl methacrylate, >-methyltridecyl methacrylate,
35 tetradecyl methacrylate, pentadecyl methacrylate,
hexadecyl methacrylate, 2-methylhexadecyl methacrylate,
heptadecyl methacrylate, S-isopropylheptadecyl
methacrylate, 5-ethyloctadecyl methacrylate, octadecyl

methacrylate, nonadecyl methacrylate, eicosyl




styrene and a-ethyl styrene, substituted styrenes qgebnuuyZOOT

having an al kyl substituent on the ring, for exanp
vi nyl - toluene and p-nethyl styrene, hal ogenat ed

st ywenes04/pseep3f or exanpl e -magochl or ost ys@PLSP2003 /011543
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3- Iﬁsﬂﬁé@@ybﬂﬂﬁpttsﬂe m&ba@ryé@ﬁgbsﬁ@fdﬁ %%h %‘i@é‘ Al €pased on

und E r 2& - met hyl undec acryl ate,

dodg%%ltﬁg? @éﬁ'te °%H. FBTH P%%E%cép ﬁétH%b¢yF5téea5t 50%
10t ri ldtgcyWeImﬁh,acwdrl]mzet;a@emwl t;{ﬂddelceésﬁre:]dmcr ?ﬂﬁt &eight,

t at pent adec met hacryl at e,
Xlg%ge% Bh A y?‘g%‘¥lc ﬁn"etﬁ M h“é%?aaf/}btd [in pdrficular at
rreth%%ﬁﬂyl &', by Hepialecyd f neebiact yfhaueacrylate
5- |sopropylheptadecyl net hacryl ate, 5-ethyl octadecyl

acryl ate, octadecyl _nethacryl ate, nonadecyl
%‘F’Qﬁ’@meél &8§1ﬁd 2 Fept uaryY2e07s WBR0@4E056898rs of

15- laﬁcryP(ET/ EEQD@B/ 0kb543 extmmihacr yrh@éﬁl cyg&@ﬂ&}zé ethyl
cycl o net hacryl af e,

exal Ie
cyé?ﬁﬁéx ﬁa%yy ylagey; ﬁﬁ I%?EY%%éﬁyln ~butyl
rretétfa@%ﬂmfe eyckbhemiyl acrr@t]]a&t@ryl afteact-@b‘@ﬂ:ﬁDCtﬁbrylate,
I t e obarn
met hacrﬂl S&E% pé{r?{é]o%ehép}é\ |%§?g¥%§épr§$§ fed?e ¥atﬁen90tyl
of &He Iftteésent- O@*ﬁyénﬁpéﬁlame fattstl heoyosiéciphate, nonyl

20ConpiEese, ba&Edn &@t&Ptaécﬁflgbé OfZQQBPQn?UEilﬁéptyl
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weiwghteciiln pmcrﬁyxaﬁ@,r ab-méeRplubd Py WeksPlat®f dodecyl

ne%&%%ﬂﬂﬁ;hacﬁylg{ﬁyldodecyl acrylate, tridecyl acrylate,
S-methyltridecyl acrylate, tetradecyl acrylate,

25 pentadecyl acrylate, hexadecyl acrylate, 2~
methylhexadecyl acrylate, heptadecyl acrylate, 5-
isopropylheptadecyl acrylate, S5—ethyloctadecyl
acrylate, octadecyl acrylate, nonadecyl acrylate,
eicosyl acrylate, cycloalkyl acrylates, for example .

30 cyclopentyl acrylate, cyclohexyl acrylate, 3-vinyl-2-
butyleyclohexyl acrylate, cycloheptyl acrylate,
cyciooctyl acrylate, bornyl acrylate and isobornyl

acrylate.

35 Crosslinking monomers (<) encompass all of the
compounds which are capable, under the present
polymerization conditions, of bringing about

crosslinking. These include in particular



The abovenentioned al kyl acrylates (B) are esters QfFebruaryZOOT
15 acrylic acid, for exanple nethyl acrylate, ethy
acryl at e, propyl acryl ate, isopropyl acrylate, n- butyl

acr yoare04sec6Besy|l acryl ate,- tegt-butyl apeylabego3/011543
pentyl acrylate, hexyl acrylate, heptyl acrylate,

oct ya) acrybatfancil@@iaw (a@nﬂ)aitc&yl%tﬂ'éé hepﬁéferably

S o ooelBRde S T o =

acryl ate, decyl acryl ate, undecyl acryl ate,
5- net hyl undecyl acryl ate, dodecyl acrylate
2-met hyl dodecyl acryl ate, tridecyl acrylate

5 met hyl tri deCH%Cﬁf@sd@@eTom(ﬂzﬁ%cy@aeoﬂéE&C}@
pent adecyl acrylate, hexadecyl acrylate, 2-

gret hyl hexadecyl acryl ate, heptadecyl acrylate, 5-
|sopropylhe§tadecyl acryl ate, 5-ethyl octadecyl
acryl ate, o¥f&d&cyR atfylRYSLOGRMadicylmeidryll aped n is a

ei cosyl acrpbaﬁelvéywuaﬂéqﬁuﬁﬁéﬂ|@i@étefothsﬁa%&l%@%%l to

cycl opentyl crg % Eiclo% | ate, 3-vinyl-2-

but yl cycl ohéxyl PAEF§FE tPBhe ty Oact{t atd? particular

cycl ooct yl dmﬂmbaheacbgﬂaybsacrylaEe andprép@@é@ybl of
crylate. 3 L Lpkin

1 aChASLERC g: TR, RsoBEsR Bl of

of the conpounds th are ca

pol yneri zat NeR2BEAEPLI 0AS, d@ﬁabﬁdngﬂngaaﬁooﬁ eicosanediol;
crosslinking. These include in particular 6 February

2007 WO 2004/%&689% 16 - PCT/ EP2003/ 011543 (a)

Di f unct i SRAPPPREEhYAcF)PaP8ReTBlef8FABILG: conpounds of
the general formula: RR H2C=C-CO- O (CH2)n O CO C=CH2

5 where Ris hydrogen or nethyl and nis a positive
whol e nunber greg&ter than or eq&hl to 2, pré%erably

f

1;;gpmaﬁeg:)o|2ﬁ Can_[‘g—ag (ﬁ%dlq}ﬁ? %) é*:glt“ S'O‘g H,
oct anedi ol , of

where R 1is hydrogen or methyl and n is a

positive whole number from 1 to 14, in

particular di(meth)acrylate of ethylens glycol,
20 of diethylene glycol, of triethylene glycol, of
tetraethylene glycol, of dodecaethylene glycol,
of tetradecaethylene glycel, of propylene
glycol, of dipropyl glycol and of
tetradecapropylene glycol.

25

Glycerol di {meth)acrylate, 2,2"-bis[p-(y-
methacryloxyuB—hydroxypropoxy)phenylpropane] or
bis-GMA, biphenol [sic] A dimethacrylate,
neopentyl glycol di (meth)acrylate, 2,2"-di{4-
30 methacryloxypolyethoxyphenyl)propane having from 2
to 10 ethoxy groups per molecule and 1,2-bis(3-
methacryloxy-2-hydroxypropoxy)butane.

(b) Tri- or polyfunctional (meth)acrylates, in
35 particular '



nonanedi ol , of decanediol, and of eicosanediol; 6 February 2007
Conpounds of the general fornmula: RR R |

H2C=C-co-(0-CH2-CH)n-O CO- C=CH2 15 where R is
hydWeg@R 08y 0FéBKRYl and n is a lpositive V\th:'_e/mEmeB/011543
from1l to 14, in particular di(neth)acryl ate of

et hyl enetgliyled;hyl@@p@rbpdhet tryriéfme i) ytcar:y,laazlia anfd

trieth I : 0

dodecast Byl sheraryssrol SEEFARrathTatrRIkER: o yeol.

of propylene gl ycol, of dipropyl glycol and of

tet r(aqvleca@a@eylc%@,sqlmqalng Iy ddvyceR®ring at least two C-C
(et h) a ate, bi S|

(y :
EEnst hacr yFP8R§+ €3- h?&PSlﬁypr &%xy)ﬁ&ﬁéﬁ%ﬂlﬂ%pan@a%ﬁcwltyr in
bi s- GVA, phirphendhbr[ aicl1AndtARtRgCEYbabhad anegpenty¥hiate;
gl ycol di(neth)acrylate; 2,2'-di(4 30
nmet hacryl oxypol yet hoxyphenyl ) propane having from 2
to 16) et hoxyagioups geerl indtiecul egands], 2tbi @éa}ticular 1,2-
et hacryhﬂﬂ gl?éﬁgg ¥pr Op y&? %ﬁr}leyg]é:(e@z Trl f';mg 1,4~

ol yfuncti ona atr par %ul a
Ollgebr uar yd2u07y 1@ zend/ 056893 - 17 - PCT/ EP2003/ 011543
trimethyl ol propane tri(nmeth)acryl ate and
pen;gaerythrltol tetra(neth)acrylate. (c) Gaft
cr 0S8Fi MATG Tageht LARRMSTy aEL1PehaPnt V&F /C- EesBegsiBrReY, of
bondsleétﬂbﬁf@flm@er@mﬁpdmﬂ$0nsrbypﬂélgﬁﬂ|af alley lmonomers

met crI £ d.ally ylate ).
Crdggllﬁklng §ge s %1 é oggpg % o§ 15 preferably such
15 vi‘-h@vtb@rﬁlpenﬁolmn@rdlmwr@@mnbyammthlon of the

di vipylpenzene,dhe npnnes,of ner Selfl 4PN Yansition
respectively, of selectlon of proportions by

wei BFPeFa F RES mbBoRer 8t least 10 c, preferably of at least
30°C. The glass transition temperature Tg of the

polymer here can be determined in a known manner by

20 differential scanning calorimetry (DSC). The glass
transition temperature Tg may also be approximated by
means of the Fox equation. According to Fox T.G., Bull.
Am. Physics Soc. 1, 3, p. 123 (1956):

1 X X3 X,
25 —= R
Tg TIg, Tg, Tg,

where x, is the proportion by weight (% by weight/100)
of the monomer n and Tg, is the glass transition
temperature in Kelvin of the homopolymer of the monomer
30 n. The person skilled in the art may obtain further
useful information from Polymer Handbook 2™ Edition, J.
Wiley & Sons, New York (1975), which gives Tg values

for the homopolymers most commonly encountered.

35 The second monomer mixture comprises
E) from 80.0 to 100.0 parts by weight, preferably
from 92.0 to 98.0 parts by weight, of
(meth)acrylates other than F)



A) to D) of the first conposition is preferably sucglFebruaryzoo-,v
15 that the pol yner obtainable by polynerization of
the first nononer mixture has a glass transition

tenflerab0f 056888 at | east 10Clapref erabl ypof /m2dERI11543
30C. The glass transition tenperature Tg of the
pol ¥her fHeer dhddbe taet éﬁnﬁ%eqaaﬁtsa b@ovweﬂ@nagr e Rably

di ffer enﬂ:@l{l sgapni Rg c?g%rol rr%t ry . T(f‘;%eé,:.| al arg_%wﬂklng

transition tenperature fay “&l s6
means ofM¢Rp@MEHK @@dati on. According to Fox T.G,

Bul &) A@“OPIEBS'ZCUS Osoﬁarﬂs %IX 5\’” 13g%% \ %%rgél} Trim 8.0

+ S2 +...+ 'Yn e
Sor oportlB‘Pl BY - %l@ﬁ %%bywﬁégéﬁt/ﬁO)Stmemh@ monomers of

n and TgmdaSgéIﬁl@r@iaﬁ@ﬁhuﬁ@SI(t] on tenperature in
Kel vi n_of %n% pol ymer of the mononer 30 n. The
per$ W S kit edS £fle” BRFtRmyPbbi'siAEur PReECT@BRY UITive a

i nfiorial | oh T0®N Rodyterbyansbgiok, 2d Edition, J.

Wley & Sons, New York (1975), which gives Tg val ues

for the honnpolyners nost commonly encountered. 35 The
10sectmbaononpeunilgt e conpende$)E)adfa on‘raBﬂré)llp 9@ B rent

par y [ fe Iy f 0,98. arts

by &Z‘f“gh? e, bt Rt %??/I Kin (b8P BGuPal © 3‘) compolnds  E)

Fe i RPE0 710 W3 2004} ise8D Jnendarg s BOTY EP2003/ 011543

F) fromO 05 to 10.0% parts by weight, preferably

$n t.o 2.0%.Db }_{)BV\El ght, of crosslinking nonomers

Bbefo 2BU6PBEFEs by Twei gHte prefesabliy fAgiention,
158f of meSih @@Iyl(aalqm?rt s dne vvelaghtylaafessthyr m@t@lagﬁwwééb and
of it r a e state arts
mli&g%ZsPZd;igb %/é)g%&é a’g'lll%%t L g£$fc§6% s glﬁ,) compgunds
wei I P@vehede leaidonTss %)OUPF)OfartdheG)fcmleamathrfajzirrwla
different fromone another, and in particular the
conmpounds E) enconpass no crossl i nki ng nononers F).

R
%ro
0
20
where R is hydrogen or a methyl radical. They include
in particular the abovementioned alkyl acrylates and
alkyl methacrylates. Other compounds which have proven
particularly useful f£for the purposes of the present
25 1invention are arylalkyl acrylates, in particular
benzyl, phenylethyl, phenylpropyl, phenylpentyl and/or
phenylhexy! acrylate. The amount preferably used of
these is in the range from 0.1 to 40.0% by weight,
based on the total weight of components E) and F).
30

According to the invention, the crosslinking monomers

F) encompass the abovementioned crosslinking monomers
C).

35 For the purposes of one particularly preferred




For the purposes of the present invention, 15 6 February 2007
(meth)acrylates are acryl ates, nethacryl ates and

m Xt ures of the two. They t her ef or e encomnmpass

conptlfdP4/Rfie8P have at | east Bhe- group oPCTHEP2003/011543
followng formula R O 20 where Ris hydrogen or a

met IRAP & ofTHde ipkesriet imveationul thet hbecond monomer

abowmfﬁﬁeoréeﬁoﬂ{ﬁ@ése%cf ylates and. al kyl
met cry tes g&er conmpounds whi ch have proven
par cuI usf9 i the Purkpsles eyt heepgktenof25alkyl

i nvent i oraca‘lyalaare)ﬁl aiel«yingaCHbﬁt %ls tdpﬂseﬁéﬁﬁrlgﬁw %ftéarr]n olrn the
t pro

pﬁgﬁzlhexﬁgngcfyﬁéfsag %X n%ﬁg¥ﬂﬂﬂ@feﬁéﬁﬁﬁcﬁ§éét§ﬁ having

these i s firemt fe t:oarigle_da:]mim?.a]tdms 4n ?Ehégamghiadlcal in
. co

raoordin %Q%lE%&gE ve |% ? q%?g§gfinklﬁ&ggﬁﬁbner§0decyl

According to the inven
F) enconﬁ8§§aﬁﬁ¥laﬁ@venentloned crosslinki ng nononers

C 5 Fekofz;he gpyrp S one, par lh%rly referre
6) Fggrua?yO%OW VDO%%M 08eg08Y &)&gg " L8 nking

et/ EP20B3PEAE54320enbodi ment of the present
i nvent i oﬁroihhe LN (TMNOPERE+ s MHYt Yeg o %Co'iﬂ%?f%i from
from 90. 9 bo o? parts bgﬁi\)e htyof aIEl acr eﬁsﬂ o
having from 3%t & & @a?ﬁﬁﬁ at s’ ‘?Jrgl‘ttheOfSSélm‘)@IHlC mOHOmerS
radi cal ahdtbe ghkytaﬂrefhammyhat(e;;,haw ng from7 to 14

ticul ar
Carbﬁ@ggtr%ﬁ%teﬁ% {50 do ec@l}lOlc C%?ﬁ%’é?’&}fi[ (-fdjlvllé) #rbRral of

I
15O 1Y 9. 03By Wi ghtglt- crosslinking 10 nonomers and
€) fromOOto 200parts by wei ght, preferably from

8. O L9 20.0 part ght of styrenic nononers of
t he d%ngpgnQQ”%% g%@pper selection or, respectively, of
selection of the proportions by weight of the monomers
E}, F) and G) of the second composition @ is
20  advantageously such that the polymer obtainable by
polymerization of the second composition has a glass
transition temperature Tg of below 30°C, preferably
below 10°C, in particular in the range from 0 to -75°C.
The glass transition temperature Tg of the polymer here
25 can be determined as menticned above by differential
scanning calorimetry (DSC) and/or approxXimated by the
Fox equation.

The third composition comprises
30 H) from 50.0 to 100.0 parts by weight, advantageously
from 60.0 to 100.0 parts by weight, particularly
preferably from 75.0 to 100.0 parts by weight, in
particular from 85.0 to 99.5 parts by weight, of
alkyl methacrylates having from 1 to 20,
35 preferably from 1 to 12, in particular from 1 to
8, carbon atoms in the alkyl radical,
I) from 0.0 to 40.0 parts by weight, preferably from
0.0 to 25.0 parts by weight and in particular from
0.1 to 15.0 parts by weight, of alkyl acrylates




where the parts by weight preferably give a total CéFebruaryZOO?
15 100.0 parts by weight. The manner of nononer

sel ection or, respectively, of selection of the
pr.oper 200d¢ 0bp8@8i ght of the -m@wners E), pﬁ/gpg0@/011543

of the second conposition is 20 advant ageously such

that t hehpylipgerfroint al nabl @0y prteraliyatian of ttchelz in

nd c o] transition tenperatu
To of b an s, dEbel P 88 e, (GAREeh' B opTBRL thip ekt
in the r&Rgéchiem 0 to -75C The gl ass tran3|t| on
tengerat grem 9. @ft&FGIWQ$ eﬁgl%% %%@ referably from

determ ned as nentioned
Scanni nglcll 6P Fethy |'(5’GS@) hﬁdﬁ@#ghppr ofi ety trienomers

Fox equabfoahew@gébﬂdfggmggl tiron cgn‘prlt 232032| I;)
from50.0 0 arts advan
fro %6.0 %Wﬂgm%t%ybmewahehtpaﬁﬁ-i@aﬁaﬂw give 100.0

pr eper’abllyyfmaﬂgﬁfﬁ Ontood80.0 parts by weight, in
particular from85.0 to 99.5 parts by weight, of
al kyl methacrylates having from1 to 20, 35 preferably

10 r ohn10one p2rtinupariycokarfetrem tmbedifentapFon it PYesent

f 1o 40.0 rts
in 1H€e§£¥%¢erg§*cakplkb.df%ﬁ%é%ﬁﬁfé% gppg@gﬁeﬁélgﬂ§sed on
and A EQFPFCM’I‘%&I‘? ot @OIEP{D@GIIESOHp)aMOs By, wetgheast 50%

of 1oy kye Bgity] at£s,£n bt dad vy 2007 l\@@o%dﬁG?}zﬁ vielght
20 - Pg/ELE 003/011543 (37|ngfrom1to 20, pre
fromi To P paftFcul™ Prodieiahf s, l@arl@b%ﬁth@‘éh%r at

13i n ldwestal &34 by adiigitt, J)f fneth Pl ndthdOePrpast s by
'vvei ght preferably from 5 0.0 to 8.0%([sic] by
1%1 of styrenic nononers of the general fornula
(1)ihe WRerert it smanredeparssloytivmi ghtr, pref¢gpabtyvely, of

9' Ve 1 {bn P& T hBY pWBLERL 1R st §Al e 10, N, PN ?e monomers
\}_bl cul arI y pr eferred enbodi ment “of t pr 2sen

nti o, t h&2Ehi rd! conpbsi tiem c&ﬁ?{ﬁ‘%es coppsed tdipn  is
20 advantageously such that the polymer obtainable by

polymerization of the third composition has a glass
transition temperature Tg of at least 10°C, preferably
at least 30°C. The glass transition temperature Tg of
the polymer here can be determined as mentioned above

25 by differential scanning calorimetry (DSC}) and/or
approximated by the Fox equation.

In the process of the invention, the polymerization in
steps b) to d) takes place at a temperature in the

30 range from above 60 to below 90°C, advantageously in
the range from above 70 to below 85°C, preferably in
the range from above 75 to below 85°C.

The initiation takes place wusing the initiators
35 commonly used for emulsion polymerization. Examples of
suitable organic initiators are hydroperoxides, such as
tert-butyl hydroperoxide or cumene hydroperoxide.
Suitable inorganic initiators are hydrogen peroxide and

the  alkali metal and ammonium salts of




the total weight of conponents H) to J), at | east QQ%EbnmwyZOOT
by wei ght, advantageously at |east 60% by wei ght,

preferably at |east 75% by weight, in particul ar at

15 WEa20085956% Nei ght, of net Al -met hacr yPergepIhe3/011543

manner of nononer selection or, respectively, of

sel &@Fpéiﬁdefsmlnbupn@portaomsl,by wehght pértheuD@AONErSodium
e rd o)

FD pbko@@gléhlﬁﬁaka %HH RSQ %hﬁ %%% %gb?%lgbate, The

advant ageous such at t ol ynmer
pol ﬁﬁéFg%PF% “@F‘ttlhfé'let%lfﬁ@Yc gposiad owmsr aa@bass or else

tramibctedonTh@fTﬁﬁlb@hlﬁf er&Ftamly heast G £§f$ "ﬂéén 0.05
C% The gl ass tranS|t|on t enperature
he Sol ér&

Ye Batefniafedths ﬁ@ﬁtallorfe%ll%\lb*ev@f the
25 myndmef:ereﬁttae seapsthgveakenyget ry (DSC) and/ or
approxi mated by the Fox equation. In the process of

the invention, the polynerization in steps b) to d)

t ak€hepl acecatioa thxﬂuﬂmrelentduabiﬂlzéﬁmﬁbirombans of
abo I us| |n
froﬁﬁg%%%EQ%ggt%' e OM/gg%sg%?g gra 2% %r?gﬁﬁﬁnce
1G 1 ofi 8BV LT 5 SR EED  Tive emuﬂsafnenstakes pader  to

usi slgca e 1100t | @ OFSrs B8n CMINY N Usedef or t%'PéJls'QHount of
pol Exanpl es of  suitable organi c

f1on .
|n|¥T%{ g %felﬁyéFEH%¥ﬁ¥ﬂd©sfr@®cﬂ as tot &% -lwit yeight, in
hy deapet oxlate ﬁromumeaetbydpoegr axida:, BHkbabbg the total

are h ro en erOX|de and _th
OB BB Lha! BeRRt o 776 BaBrash)azdy7 Swibable

150010550 TS 2 Bre Pemeezeosbmmlonlc emulsifiers or
permxodi sad RN ACi 0 i 4y, part iyl ar sodi um

per oxodi sul phate and pot S|un1peroxod|sulphate The
initiators nentioned may be used either alone or else

m xed. Tdmcﬂn%mprm@@ @%&f@ﬁ@&l@{%@%ﬁ&%ﬁﬁé oE]:om 8 to

0.05 5 tq, 3,009 as on

t he nnng%ng ?x %ﬁxﬁﬁﬁpeﬁtﬁgeas?%ﬁél ?ﬁ@l?ééctl%#kyl and
20m xture a lgslt-eaaiy Zedhby neabshofes ema Sidd eFsoAndg Ofto 18

' protectivg.callgi @{%I ?ka%i ¥%%+c$%vand grom 1 to 50

stabilization by enuIS|f|ers
ethylene oxide units;

e

5

* sulphonates, preferably alkylsulphonates having

25 from 8 to 18 carbon atoms in the alkyl radical,
alkylarylsulphonates having from 8 to 18 carbon

atoms in the alkyl radical, esters and half-esters

of sulphosuccinic acid with monohydric alcohols or
alkylphenols having from 4 to 15 carbon atoms in

30 the alkyl radical; where appropriate, these
alcohols or alkylphenols may also have been
ethoxylated with from 1 to 40 ethylene oxide

units;

35 =* partial esters of phosphoric acid and the alkali
metal and ammonium salts of these, preferably
alkyl and alkyl-aryl phosphates having from 8 to
20 carbon atoms in the alkyl and, respectively,
alkyl-aryl radical and from 1 to 5 ethylene oxide



obtain | ow di spersion viscosity. The total anpunt of February 2007

emul sifier is preferably fromO0.1 to 5% by weight, In

particular fromO0.5 to 3% by wei ght, based on the

tot MO A4S 6893 he nononers- A2to J). Paptigdbanby /011543

suitable 15 enulsifiers are anionic or non-ionic

emul sifi@msiter; mixtures of these, in particular: *

al kyl sul phates, preferably those having from8 to 18

carhon atons in the alkyl radical, alkyl and 20

al kyl - ar p-etthéro g irenlesebawing prefe8abayl®asdmnofrom 8
at ons i nthecaldathdddals 3 tp{@f%fkygﬁf P SV 808 o 8
xi de units; * sul phonates, prefera

glkyIsuIEﬁoﬁgt@§hﬁéﬁpﬁgongefp@#¢§Fto 18 carbon at ons

in the alkyl radical, alkylarylsul phonates having

f 8t 8.carbon ato in_the al kyl radical, .
e;?g}s a%&kﬁ&ﬁﬁygitePg Ygiygﬁﬂph%gﬁ%éﬁnicpé%f@r®ﬁlh having

nonohydr Ecoal c®hots di0 akh¥tpre@Qggmh?!haggﬁéon&ﬁk§p and,

15 carbo iy 0t | radi ca

approprig?ggggﬁég§l§algg%gﬁsa%wlal Senatd nhyom| §o to 40
lthave beeathwipogypaidd whihsfrom 1 to 40 ethylene

oxide wunits; 35 * partial esters of phosphoric acid

and,the alkali netal and ammoniumsalts of these,

pr ef er abFERYAPRS| anﬂxh@%yP?%?yle@ﬁosph@ﬁxﬁelunnqqpolymers,

from8 tpxeEQIQB[?OBlaEQ"EopB;§ﬁ%r@Lk%ﬁv%%%ageoggly having

respecti¥gg¥, 8a.Itl<yI-@ryI r dl%§| and from17to civel

et hyl ene” 6%1'de 6 “Febf aF?jQ%GVI WB*2064/ 58893 SSPEE v,
L5PCT/ EP2008¢011648 omhi¢ sunttal kyl pol ygl ycol et hers,

preferably having from8 to 20 carbon atons in the

al kyl radical and from8 5 to 40 ethyl ene oxide

uni#€coEdin%ky | tar yihepokpyeytdbnet hersfepeeter abd y given to

havi gt ufé ®MBnld 2@ CaEbosy, A4,04E id u}].@%fqlgl%ylatﬁgd’%% non-
res ectivq%¥, alﬁ¥l-ary&,r€d|cal aﬂ‘ hrog1 to
ethfwgﬁé oS 4 ?%- ixtures whic ave proven very
20  particularly successful here are those composed of an
ester or half-ester of sulphosuccinic acid with
monohydric alcohols or alkylphenols having from 4 to 15
carbon atoms in the alkyl radical, as anionic
emulsifier, and of an alkyl polyglvycol ether,
25 preferably having from 8 to6 20 carbon atoms in the
alkyl radical and from 8 to 40 ethylene oxide units, as
non-ionic emulsifier, in a ratio of from 8:1 to 1:8 by

weight.

30 Where appropriate, the emulsifiers may also be used in
a mixture with protective colloids. Suitable protective
colloids encompass, inter alia, partially hydrolyzed
polyvinyl acetates, polyvinylpyrrolidones,
carboxymethyl-, methyl-, hydroxyethyl-, hydroxypropyl-

35 cellulose, starches, proteins, poly(meth)acrylic acid,
poly (meth)acrylamide, polyvinylsulphonic acids,
melamine-formaldehydesulphonates, naphthalene-
formaldehydesulphonates, styrene-maleic acid copolymers

and vinyl ether-maleic acid copolymers. If use is made
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preferably bl ock copolyners, advantageously having

from8 to 40 ethylene oxi de and, respectively, 15 .
proP§l @9944¥i588 %ni ts. Accor di i to t he i NPEDYEDPPO03/011543
preference is given to mxtures conposed of anionic
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carbon atons in the alkyl radical and from8 to 40

th n i ni_t as _no oni.c emul sifier, in a
rarfhenSRidta iy 188 W08 L8Tke g e Dhuge o
appméwrbatQEtﬁhededulsﬁhqahenngpsﬂrhlﬂxtykﬁﬁhﬁuheﬁmcre, is

n1xﬁg§€d@t£lBBQEQSBIYﬁfCQ$+0&g§tl§%'taq§ gég%ﬁ%%géﬂltlal
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of a paortion of t
which are not used to fOIHl an 1n1t1al charge to be

metered in separately from one another after the start
of the polymerization. The feed is preferably begun

25 from 15 to 35 minutes 4&fter the start of the
polymerization.

For the purposes of the present invention, furthermore,
it is particularly advantageous for the initial charge
30  to comprise what is known as a “seed latex”, which is
preferably obtainable by polymerization of alkyl
(meth)acrylates and moreover advantageously has a
particle radius in the range from 3.0 to 20.0 nm,
advantageously [sic] in the range from 5.0 to 20.0 nm.
35 These small radii may be calculated after a defined
polymerization onto the seed latex, during which a
shell is built up around the seed latex, and measuring
the radii of the resultant particles by the Coulter

method. This method of particle size determination,
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In another preferred embodiment of the present
invention, the core-shell particles of the invention

25 are obtained by an emulsion’ polymerization process in
which, instead of the seed latex, a long=-chain
aliphatic alcohol, preferably having from 12 to 20
carbon atoms, emulsified, is used to form an initial
charge. In one preferred embodiment of this process,

30 the long-chain aliphatic alcohol used comprises stearyl
alcohol. Similarly to the procedure described above,
the core-shell structure is obtained by stepwise
~addition and polymerization of the corresponding
monomers, avoiding the formation of new particles. The

35 person skilled in the art can find further details on
the polymerization process in the Patent Specifications
DE 3343766, DE 3210891, DE 2850105, DE 2742178 and DE
3701579.
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preferably under conditions such that the formation of _
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the polynmer fornmed in the first stage of the process
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2004/ 056893 - 25 - PCT/EP2Q03/011543 However, for the
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20t heflspedd Yker prosedut €, uhtl haﬁh@b@Y@ﬂerg@ﬁMgngen” [Acrylic
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Houben-Weyl, Methoden der organischem Chemie [Methods
of organic chemistry), Vol. XIV/1. p. 66, Georg Thieme,
Heidelberg, 1961 or Kirk-Othmer, Encyclopedia of
25 Chemical Technology, Vol. 1, pp. 296 et seq., J. Wiley,
New York, 1978). The molecular weight regulator used

preferably comprises n-dodecyl mercaptan.

After conclusion of the pelymerization, post-
30 polymerization may be carried out for residual monomer
removal, using known methods, for example using

initiated post-polymerization.

Since the process of the invention is particularly
35 suitable for preparing aqueous dispersions with high
solids content above 50% by weight, based on the total
weight of the aqueous dispersion, +the manner of
selection of the relative proportions of all of the
substances is such that the total weight of components
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aqueous dispersions with high solids content above
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by weight. In one particularly preferred embodiment of
the present invention, the agqueous dispersion

25 comprises, based on its total weight, less than 1.0% by
weight, preferably less than 0.5% by weight,
advantageously less than 0.25% by weight, in particular
0.10% by weight or less, of coagulate.

30 The term “coagulate” in this connection means water-
insoluble constituents, which may preferably be
filtered off by filtering the dispersion advantageously
through a filter ruffle in which a No. 0.90 DIN 4188
filter fabric has been fixed. .

35
The core-shell particle of the invention may Dbe
obtained from the dispersion for example by spray
drying, freeze coagulation, precipitation by

electrolyte addition or by exposure to mechanical or




above 51.0% by weight, preferably above 52. 0% by 6 February 2007
wei ght. The substances to be taken into account in
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The term "coagul ate" in this connection nmeans water -
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preferred embodiment of the present invention here,
copolymers which are derivable from the abovementioned
polymers are added to the moulding compositions. These
25 include in particular styrene-acrylonitrile copolymers
(SAN), which are preferably added to the moulding

compositions in an amount of up to 45% by weight.

Particularly preferred styrene-acrylonitrile copolymers
30 may be obtained by polymerizing mixtures which are

composed of

from 70.0 to 92.0% by weight of styrene

from 8.0 to 30.0% by weight of acrylonitrile and

from 0.0 to 22.0% by weight of other comonomers, based
35 in each case on the total weight of the monomers to be

polymerized.

From 10 to 60 parts of the impact-modifying agent are
generally admixed with 100 parts of the moulding
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o

The (meth)acrylic polymer here preferably encompasses,
based in each case on its total weight,

25 a) from 50.0 to 100.0% by weight, advantageously from
60.0 to 100.0% by weight, particulérly preferably
from 75.0 to 100.0% by weight, in particular from
85.0 to 99.5% by weight, of alkyl methacrylate
repeat units having from 1 to 20, preferably from

30 1 to 12, advantageously from 1 to 8, in particular
from 1 to 4, carbon atoms in the alkyl radical,

b) from 0.0 to 40.0% by weight, preferably from 0.0
to 25.0% by weight, in particular from 0.1 to
15.0% by weight, of alkyl acrylate repeat units

35 having from 1 to 20, preferably from 1 to 12,
advantageously from 1 to 8, in particular from 1
to 4, carbon atoms in the alkyl radical and

c) from 0.0 to 8.0% by weight of styrenic repeat

units of the general formula (I),
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example, with calibration based on polystyrene.

20 Mixtures of this type may be prepared in various ways.
For example, the dispersion of the core-shell particle
may be mixed with an aqueous dispersion of the blend
component, and the mixture may be coagulated, the
aqueous phase separated off, and the coagulate melted

25 to give a nmoulding composition. This process can
achieve particularly homogeneous mixing of the two
materials. The components may also be prepared
separately and isolated and, in the form of their melts
or in the form of powders or pellets, mixed and

30 homogenized in a multiscrew extruder or on a roll mill.

Conventional additives may be admixed at any processing
stage suitable for this purpose. These include dyes,
pigments, fillers, reinforcing fibres, lubricants, UV

35 stabilizers, etc.

For the purposes of one very particularly preferred
embodiment of the present invention, the moulding

composition comprises, based in each case on its total
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by weight, preferably from 0.0
to 25.0% by weight, in particular from 0.1 to
15.0% by weight, of alkyl acrylate repeat units
having from 1 to 20, preferably from 1 to 12,
25 advantageously from 1 to 8, in particular from 1
to 4, carbon atoms in the alkyl radical and
c) from 0.0 to 8.0% by weight of styrenic repeat
units of the general formula (1),
where the percentages by weight give a total of 100.0%
30 by weight.

In one particularly preferred embodiment of the present
linvention, the polymer (AP) comprises, based on its
total weight, at least 50.0% by weight, advantageously

35 at least 60.0% by weight, preferably at least 75.0% by
welght, in particular at least 85.0% by weight of
methyl methacryléte repeat units.

The polymer (AP) moreover preferably has a weight-
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20 The mouldings obtainable according to the invention
preferably feature

* a Vicat softening point ISO 306 (B50) of at least
85°C, preferably of at least 90°C and particularly

25 preferably of at least 93°C,
* the Charpy notched impact strength (ISO 179) of at

least 6.0 kJ/m* at 23°C, and preferably of at
least 2.5 kJ/m®, in particular of at least 2.5

30 [sic] kJ/m?, at —-10°C and
* a modulus of elasticity to ISO 527-2 of at least
1500 MPa
35 = a haze to ASTM D 1003 (1997) which is preferably

at most 2.5%,

* a melt viscosity to DIN 54811 (1984) above 2000
Pa s and advantageously below 4500 Pa s,
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A. Preparation of seed latex

A seed latex was prepared by emulsion polymerization of

a monomer composition comprising 98% by weight of ethyl

acrylate and 2% by weight of allyl methacrylate. The
25 content of these particles in water was about 10% by

weight, their diameter being about 20 nm.

B. Preparation of core-shell particles

The synthesis of the core-shell particles described
30 below took place according to preparation process A

(inventive examples Bl and B2), B (comparative examples

VBl and VB2), C {(comparative examples VB3 and VB4

according to US 3 793 402) or b (comparative examples

VBS, VB6 and VB7 according to DE 41 36 993). Use was
35 made here of the emulsions I to IIF givern in table 1.

B.1 Preparation process A {inventive examples)
19.416 kg of water were used to form an initial charge

by stirring at 83°C (internal vessel temperature) in a
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20 device, these measurements being made on the particles
in dispersion.

B.2 Preparation process B (comparative examples VB1 and
VB2)

25 20.129 kg of water were used to form an initial charge
by stirring at 52°C (internal vessel temperature) in a
polymerization vessel, and 1.18 g of acetic acid,
0.04 g of ferrous (II) sulphate, 12.9 g of sodium
disulphite and 121.5 g of seed latex were added.

30 Emulsion I was then metered in over a period of 1.5 h.
10-min after the end of input of emulsion I, 38.8 g of
sodium disulphite dissolved in 1176 g of water were
added, and emulsion II was metered in over a period of
about 2.5 h. Then, about 30 min after the end of input

35 of emulsion II, 12.9 g of sodium disulphite dissolved
in 588.2 g of water were added and emulsion III was

added over a period of about 1.5 h. 30 min after the

end of input of emulsion III, the mixture was cooled to

30°C and adjusted to pH = 8, using sodium carbonate.
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CaQHﬁﬂ?tSiace in a manner substantially similar to that
for Example 1 of US 3 793 402. Only the monomer ratio

for the first shell was adapted to that of the
inventive examples, and the dispersions were prepared

25 with the aid of a “triple-baftch”, i.e. the monomers for
the core, the first and the second shell were
respectively added all at once and then polymerized to
completion. Further details of the synthesis can be
found in tables 3 to 6. The resultant solids contents

30 and coagulate contents are given in table 7. To
determine coagulate content here, the entire dispersion

was filtered through a VA filter sleeve in which a No.
0.90 DIN 4188 screen fabric has been fixed. The
resultant residue 1is rinsed with water until the

35 aqueous run-off was clear. To the extent that coagulate
resulted, this was pressed dry with a spatula, placed

in a previously tared glass beaker, and weighed on a
laboratory ©balance to an accuracy of 0.1 g. The

filtrate was likewise weighed on the laboratory balance
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25

B.4 Preparation process D (comparative examples
according to DE 41 36 993)
The preparation for comparative examples VB5, VB6 and
VB7 was substantially in accordance with Example 1 of
30 DE 41 36 993. However, the amount of emulsion used to
form an initial charge was reduced from 30 to 20% by
weight, in order to adjust the particle size of the
dispersions to those of the inventive examples. 1In
addition, an aqueous initiator solution was metered in
35 in the final stage. Further details of the synthesis
are found in tables 3 to 6, and the -characteristic
parameters are given in tables 7 and 8 and are compared
with polymer Bl.
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B. Testing of moulding compositions

Test specimens were produced from the blended moulding

compositions. The moulding compositions and,
25 respectively, the corresponding test specimens were

tested according to the following measuring methods:

* melt viscosity ms (220°C/5 MPa): DIN 54811 (1984)
* die swell B: DIN 54811 (1984)
30 e Vicat softening point (16 h/80°C): DIN 1SO [sic) 306
(Aug. 1994)
* Izod notched impact strength: ISO 180 (1993)
* Charpy notched impact strength: ISO 179 (1993)
* modulus of elasticity: ISO 527-2
35 e transmittance (D 65/10°): DIN 5033/503¢
* haze (BYK Gardner Hazegard-plus haze meter}): ASTM D
1003 (1997)

The results of the tests are likewise shown in table 2.
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ety s %tggafp"tlgajtsé,fmﬁﬁé% Phghee23: 2 2hafe A 021672 )

‘Ethyl acrylate 345.9 593.60 . 593. 60
Allyl methacrylate 25.9 25.9 29.68 29.68

Pmuision IT | , :
Water 7140 7140 7081.18  7081.18

Sodium persulphate T 18.5% 18.59%
Potassium ' . . .

persulphate 28.2 °  28.2 _

Aerosol OT 75 82.4 - 82.4  84.71 84.71
 Butyl acrylate 114438 14438  15454.8  15454.8
Stx}i'ene 3004.2 3004.2 3453.48 - 3453.48

Allyl methacrylate  229.74 229.74 171.72  171.72

Emulsion IIX .
Water R 4542.4 4542.4 2992.59  2992.59

Sodium persulphate . 8.24 8.24

Potassium o ' | ' '

persulphaté : 8.8 8.8 .

Aerosol OT 75 : i5.3 15.3 10.59 10.59

Methyl Ifnethacrylate' 108287. 8 10828.8 7632 7632
 Ethyl acrylate - 451.2 451.2 848 848

Dodecyl mercaptan 39.5 _ 39.5%



Butyl acrylate 14438 14438 15454.8 15454.8 Styreneg February 2007
3004. 2 3004.2 3453.48 3453.48 Allyl nethacrylate
229.74 229.74 171.72 171.72 Enulsion 111 Water 4542.4

454R042299205882992. 59  Sodi umsger.sul phat ep8r 248024 /0115453
Pot assi um persul phate 8.8 8.8 Aerosol OT 7§§E5.5 q@.é

10. 38b16. 59: Maidwy| rmkhag viabe: 1@§§§c§-$8§§§i§fi7@§§ulding
763% Ethxl.acrylate 451.2 451.2 848 848 Dodecy
nerggﬂggﬁ §§9§839_5 6-February 2007 WD 2004/ 056893 -

38_Bleadl/ EP2003/ 011543 Taplre 2ypTgstaresulgs frem D

A D B

i np -pditlhed nmoul'ding  COMposiIions BremndVB—A VBB
A Be%%f)ng%?)g%-shell VBl VBZ Bl ¥22B2 BY pahticl &2 B2

Parp&cteciadi us 188 188 164 164 [nn] Content of core-

39. ; 8 7 38.4 38.4 shell ticles in
Pleg?g?ég%g)réﬁﬁ?abby wei ght ] ViscoSf?é rILgﬁPal§ﬁ 164
2120nm¥80 3210 3060 3210 3600 Die smelg B[%Y él.g 6

11. . 9¢5 .6  Vigat;, s in . .

96 2 B8 o SO eE [ Pad notthod ThphceS st rdfgfn 38-4
23chekd/ ARYtECe%.4n6.4 6.0 -10C [kJ/n2] 4.1 3.5

3. 6pBeigCheft Py &t ¢fied i npact strength 23C. [kJ/ n2]

52 6.&%3]4 6.7

wel

Viscosity ms [Pa s] 2120 2780 3210 3060 3210 3600

Die swell B [%] 21.4 11.0 3.8 6.9 5.6 12.6
Vicat softening 99.8 95.5 95.6 96.2 94.9 95
point [°C)

Izod notched impact

strength

23°C: [kJ/m?] 6.2 6.1

-10°C: [kJ/m?)
Charpy notched
impact strength

23°C: [kJ/m?] 5.2 6.0 7.4 6.7

-10°C: [kJ/m?] 2.0 2.3 3.9 2.7

Modulus of 2180 1805 1660 1900

elasticity [MPa]

Transmittance {%] 89.1 88.7 90.5 890.7 90.9
Haze

23°C: (%] 1.2 1.3 2.3 2.0 1.8 1.6

40°C: [%] 5.43 5.39 5.8 5.8 4.7 4.7

*with blended dispersion (3% by weight of the solid in
the Dblended dispersion based on the solid in the
dispersion)

Table 3: Structure of core-shell particles

VB3 VB4 VBS VB6 VB7 Bl
Core . 25.05 25.05 20 20 20 35
1% shell 50.5 50.5 50 50 50 45

2" shell 25 25 30 30 30 20




-10C. [kJd/n2] 2.0 2.9 3.9 2.7 Mdulus of 2180 18055 February 2007
1660 1900 elasticity [MPa] Transmttance [% 89.

88.7 90.5 90.7 90.9 Haze 23C. [% 1213232018

1.6 WA(ON0444568948 5.39 5.8 5-839.7 4.7 *wi '2%:9@%11543

di spersion (3% by weight of the solid in the

di sgiasieont bddsmrpas tiwn sof icbtdd the 5 di sperS| on)

Structure of core e|| articies Vv
5?9'333 B rﬁnve 2505 25.8%9 ¥B420 ¥BS 1{B&heVB7 Bl
50. 5’165@}51 S@WCSQlZEB:e 2nd9shel 1 9858259806 30080 28866 95. g
Febpyuar \QQe2004/ 056893 - 39 - ché P2003/ 011543
Tabl e oYS|t| on of core VB3 VB4 \%
Net@mhxﬁuaeﬁy%ﬁnﬁeagg 8 99.8 98.6 98.6 98. 6 95 8 4.0

Met il vac e .1 Q184 0. 87 [9 §7 hyl ad: at AZ
Al Iyt n%nacryli%e 0262 Eé‘z 12%& OS5TQQ|§2
5: Conposition of |st shell VBS VB4 VBS VBG VB7 Bl

But yiaraes W afc%n%bs&t&%mlo%oﬁt 8§)Q¢11§0 181.0 Styrene

179 17.9 1879 18918918 ¢ rethacryate—1-0
1.01.0 1.01 009_5 Tahi®36: oéﬁ&ﬁon% 2"dB7 Bl
sheButy23 a\é%l\dﬁé VB6 VB7 @l 4 I\/b,jlhyl rge}t riacr 3t e; 96,0 o1
96. g 96 96 96 90 Et hyl acr late 4.0 4710 .
Dod8&yIE ®HSr capt an Tabl e 7:1 701 i ds’ 'c%ntl@nt9 add-9 18.9 18.1

coagullaflemeshbenty 1¥B8 VB4 VRS VB6 VB7 1BL  Sal.ipds 1 g 0.9
content' [% by w.] 46.3 53 °50.2 50.2 53 53

5 Table 6: Composition of 2" shell
VB3 VB4 ViB5 VBo VB7 Bl
Methyl methacrylate 96.0 96.0 96 896 96 90
Ethyl acrylate 4.0 4.0 4 4 4 10

Dodecyl mercaptan

Table 7: Solids content and coagulate content
VB3 VB4 VB5S VB6 VB7 Bl
Solids content’ [% by wt.] 46.3 53 50.2 50.2 53 53

Coagulate content? 0.2 >25 0.12 0.16 20 0.1
[$ by wt.]

'based in each case on the total weight of the
dispersion

i0

Table 8: Particle radii

VB3 VB4 VBS5 VB6 VB7 Bl

R10' [nm] 172 113 133 165
R50' [nm] 163 123 145 180
R90* [nm] 166 145 168 202
P8o? 0.08 0.26 0.25 0.21
Particle radius? [nm] 191 128 162 188
Particle radius? of seed 59 64 i0

latices and, respectively,
fully polymerized initial-

charge emulsion [nm]




Coagul ate content' 0.2 >25 0.12 0.16 20 0.1 [0 by

wt.] 'based in each case on the total weight of the6 February 2007
di spersion 10 Table 8: Particle radii VB3 VB4 VB5 VB6

VB7 wdl 20Uy Hged3 172 113 133 _R501 [n

145 180 R90L [nn] 166 145 tos 585 pao1 0P53/EP3063/011543
O.25umt2aceﬂaggfgb@ radius2 [nn] 191 128 162 188

Partkicle radius?2 of seed 59 64 10 |atices and,

r espectPVEFY, UPUPPyCRBEyREr Nded initial - charge

emul sion [nm is 6 February 2007 WD 2004/056893 - 40

- PCT/ EP2003/ 011543 lultracentrifuge 2nmeasured using
Coulter Nd 4 6 February 2007 WD 2004/056893 - 41 -

PCT/ EP2003/ 011543 Patent clainms: 1. Process for

preparing an aqueous di spersion, by a) using water and

emul sifier to forman initial 5 charge, b) adding
from25.0 to 45.0 parts by weight of a first

conmposition conprising A) from50.0 to 99.9 parts by

wei ght of al kyl 10 methacrylates having from1 to 20
carbon atons in the alkyl radical, B) from0.0 to 40.0
parts by weight of alkyl acrylates having from1l to

20 carbon atons




in the alkyl radical, 15 C) from0.1 to 10.0 parts é’?ebruaryZOOT
wei ght of crossli nkl ng nononers and D) from0.0 to
8.0 parts by weight of styrenic nonomers of the

gengoak oba/malesoll ) R6 R Ra (4) -OR R4 ?%9/ 2?\?5?811543
each of the radicals R1 to R5, 1 ndependen 0 e

ot heasents chydmegen, a hal ogen, a Cl_6-al kyI group or

a Cz_6-al kenyl 25 group, and the radical R6 is

hydrogen or an al kyl group having from1l to 6 carbon

at ors, aRdopelgnEbirzpgph® mgc @RV ek@iedn sOli @ e'r%%%h by

% b ba ed on t al ght q
ggrrgc?nextagek%lhg) % fand” mi‘:’;]'sahf&leﬁg ¥ oﬁf’§§ Gmt oinitial
5.0 parts byawgeght of a second c;)gggglggl on
conpri Si u 2004 -

PCT/ EP20BY/ %‘i@%ﬁg %f*{‘? s%vg 8 180. Hf‘lbtasrt%ybvelght of a
wei ght of E&BER) ﬁ@mypattésori) from 0.05 to 10.0 parts

by wei ght obofpe$sinki nking m)nomars and 5 G from0.0
to 20.0 parts Ey wei ht of greenl c nononers of the
general forfril a £{9, %ﬂqj i1’.=J<é)l 9PePi PRAGSt bya wedahdr siforalkyl

10of at | east 85. n%kb}(:r}ﬁ&@s héﬁ%ggorfrtcgt)ﬁ gggl ngZPI‘ carbon
\fCe)l 8hi oOfSO cl)opg?at@)onen b tgz?t aolfk 3 ’iaﬁglrctflcon'pom tion
from 0.0 to 40.0 parts by weight of alkyl
acrylates having from 1 to 20 carbon atoms
in the alkyl radical,
15 C) from 0.1 to 10.0 parts by weight of
' crosslinking monomers and
) from 0.0 to 8.0 parts by weight of styrenic
monomers of the general formula (I)

()

20

where each of the radicals R' to RS,
independently of the others, is hydrogen, a
halogen, a Ci.g~alkyl group or a Cs-g—alkenyl
25 group, and the radical R® is hydregen or an
alkyl group having from 1 to 6 carbon
atoms,
and polymerizing to a conversion of at least
85.0% by weight, based on the total weight of
30 components A}, B), C) and D),
c) adding from 35.0 to 55.0 parts by weight of a
second composition .

comprising

!



.. - - ht oé
conprising H) from50.0 to 100.0 parts by weig February 2007
al E)F/)I 15 net hacryl ates having from1 to 20 carbon

atons in the al kyl radical, 1) fromOfOto 40.0 parts
- e acryl at es_h ing from
by wed 00 Df 05 &yl y 2y }p)éTfo/F%%o(93({011543

carbon atons in the alkyl radlcal and 20
to 10.0 parte) by fewemghtoob §5yrf@oconnsggg§§s %r& onqht of

f | a nerizing to a con
g}en:tr a: eagtrmJ 687@%39?%@@&?%9%5% on the total
wei ght of 28 coﬁ'pomentSSH):o hb. @ng,a});is where i tglpﬁ,_ of £ cross-

f t sitions
B give a total SHE0BIGRoREReEELghdel ght.
eharacteri zéd i nfromt BOOS) tefz;acﬁqtaﬂjeyr@mzea;ﬂ]tc ng_gran 'f%\l,%ht of
t at ag a

ggrtﬂoegelogw 90C gggg‘g?ét ﬁrggnroe i vgfprglrgﬁ%rtqedi%ta&f formula
all of the subsfihces are selected in such a way that

the 35 totahaveb@himdf: £oARORENt %%Hﬁefglobasgd£¥1least

t he total .0 g)t of " t he aqueous di spersion
greater thaf>5 °00}Bibyw%9]gﬁt b@SEéierJaryheombta\ADwelght of

12004/ 056893 com@anenE@T EEPZQQ%%l@Z}S 2. Process

accordi n d.aim ch ter| zed in that an
agqueous spersingn ﬁlfo gé) e§ownilc? RYNpY i BEs wedgyt of a
t han 5. O% yhmdghbmpbsamagul ate, based on its total

weight. 5 3 according to Caim1l or 2,
cha?acterl zggl)g2 ?%gﬁﬁgt 90.00 to 99.99 parts by weight

of water aRd frigim. - ¢ CA0L Y. pavast bybweighthofof alkyl
1emulsifier are ugathd@JydBANKLEY hEal #6798 0 20 carbon

atoms in the alkyl radical,
I) from 0.0 to 40.0 parts by weight of alkyl
acrylates having from 1 to 20 carbon atoms
in the alkyl radical and 7
20 J)  from 0.0 to 10.0 parts by weight of
styrenic monomers of the general formula
(1) _
and polymerizing to a conversion of at least
85.0% by weight, based on the total weight of
25 components H), I) and ),
where the parts by weight given for the
compositions b), ¢) and d) give a total of 100.0
parts by weight,
characterized in that
30 e) each polymerization is carried out at a
temperature in the range from above 60 to below
90°C and
f) the relative proportions of all of the
substances are selected in such a way that the
35 total weight of components A) to J), based on
' the total weight of the aqueous dispersion, is
greater than 50.0% by weight.




10 where the parts by weight given give a total of 6 February 2007

100. 00 parts by weight. 4. Process according to at

east one of the preceding clains, characterized in

t haWoug80ng0maBO30f an 15 amri @3 ¢ or NON-PERYEP2003/011543
enul sifiers. 5. Process according to at |east one o?

t heZpr ec@dbngsscl acoerdihgr acber Cz28dmi 0, t hghaflcterized in

aqueous eguksign

%% conpy. ses a seed, |atex is used

to forman- 207 ni il Char g&: SR T B tess® addefkaFrA t gvhich
Cl ai m 5, ceRBragesr ilzed i phanhat. 04 deedwbayrX WOS€cagulate,

ticl i g . Coul t t hod, i
particl epgadhusy ggggg?gglzggééhg_ ul ter netho IS

in the range from

nmis used to form

2n initial charge. 7. Process according to at | east

one3of theopeesediditrGiRj Mo @:ﬁ%&ﬁcﬁe{%fﬁ i ”crﬁl%féct?‘&ized

aqueous enul

4l co

ion _which conprises an a
havi ng fjr%mt%?tt og%oo%oté’ap%or?%tﬁﬁﬁtﬁnb%ew%iﬁlyt of water

accordiqgnﬁfsf%iéeast one of the preceding . c

radi cal asdusédoto of.onm am i nj¢i@d chargs. %FaF%Q%% of

char act eF] zed T h°t hat™S h&SF81 yher iR oD 35nihialegtharge,

1) to d)wherénichieatmariusi hg aeefroxogli sathpbate, a total of

pr ef er ab] yq Ush ' @g or alkali netal
per oxodi $ul ;(ﬁatn%#ggag)e%?‘g%? é007 VD 2004/ 056893 - 44

-- PCT/ EP2003/ 011543 9. Process according to at | east

15

ones of theo g &6 it OG- a LhGT 5. 2ENBEACECOhEed RikhAeceging
t he relayive progortlons_of al| of the substances are

sel ect e 3" Such3 Ray eFR3EIcore- Shakl Ysertiel emdar eof an
5 obt ai rediaiid @n rovesediid aghiss 3 feassr ed by the

Coul ter nmethod, in the range from 150.0 to |l ess than
250.0 nm 10. Process according to at |east one of the

pr etedi Ry oFFE Tl aterrdharact @t i zedst nohbab ft hReseeerdding

~and the ctdigd mEHQP@étQifﬁgﬁeiﬁr%h%%F%£$da&geg§s emulsion

20

25

30

35

required_ by consunption.
which comprises a seed latex is used to form an

initial charge.

6. Process according to Claim 5, characterized in
that a seed latex whose particle radius, measured
by the Coulter method, is in the range from 5.0 to
20.0 nm is used to form an initial charge.

7. Process according to at least one of the preceding
claims, characterized in that an agqueous emulsion
which comprises an alkyl alcohol having from 12 to
20 carbon atoms in the alkyl radical is used to

form an initial charge.

8. Process according to at least one of the preceding
claims, characterized in that tﬁe polymerization
in steps b) to d) is initiated using a
peroxodisulphate, preferably using ammonium and/or

alkali metal peroxodisulphate.




11. Core-shell particles obtainable by a process 1@Fﬁbnuuy2007
according to at |east one of the preceding clainms,
particul ar according to Claimé6. 12. Moul ding

COMMIIs 20 0ayY 05BHY3 si ng, based-igyeach casecsenribb$ g3 011543
total weight: 20 A) from1.0 to 50. 0% by MEIQZF ? {

| east. on@Proeeyss S&hﬁidrcpﬂ’(cj I € eaLaCQQéQtE n@né 0o & LI fbl‘ecedlng
ht of at | east one

Q t 99.0% b I
E?rez L?;ncr%ﬁ c')‘Sﬁol y (;ar%é;’\Bng&ﬁ]do 0iRo £BWhy wieght refative
st yr ene- P25pacrbiloors tof | @1 pobyneits, éﬂHhﬂ@nééQnéPe skPected

0.0%b f other ad i ves
éerceztgggg %ﬁfmglg e g%% O@C%ﬁe"shﬁbit PACESEAES are

0 13 N@@W@ﬂ@@dﬂﬂ#ﬂklEnomVHxHﬂMIn@di@sﬁlmbﬁbb%ed by the
CharaCterGQQekn§é%ﬂ%&he 'n¥£ga%%¥“(nf 5%f£50t8t£0 less

pol ymer enconpasses ased’i n eac
wei ght, &Fapr és058. om0 100. 0% by wei ght of al kyl 35
met hacryl ate repeat units having from1l to 20 carbon
ato in_the alkyl radjcal, b) fromO0.0 to 40.0% by
wei Oht OFTAFRSE ACCPRAHE0 fepadt WAt dRevialy $homleceding

l(to 20 carchafimal orshadaridie Alkyinr a@heale @NdsbcBnd and the

Febr uar 004/ 056893 - 45 - PCT/EP2003/011543
c? f?onYngggo wﬁﬁ?ﬁﬁ/%&? RE© o T8t VIShfited epRars required

units of bvheogenmpaliohermula (1), where the
percentages by wei ght give 100.0% -by weight in
tot 5 14. Moul di ng conposition according to Caim
ﬁ} 13C°TeRar ALt er PAStlicd eshatohtminmiuladi ngy a process

]jbOHDOSIta@@orﬁﬂﬂ@rtﬁeétsﬂﬁﬁ%ﬂeb%%r%Eo@h%“ﬂf%cedlng claims,
copolyne IS, where . the st grgne acrylonltrél

copol ymet’s Bt &L OBt af nggcording to Claim

1Z2. Moulding composition comprising, based in each
case on its total weight:
20 A) from 1.0 to 50.0% by weight of at least one
core-shell particle according to Claim 11;
B) from 1.0 to 99.0% by weight of at least one
(meth)acrylic polymer,
C) from 0.0 to 45% by weight of styrene-
25 acrylonitrile polymers, and _
D) from 0.9 to 10.0% by weight of other additives
where the percentages by weight give 100.0% by
weight in total.

30 13. Moulding composition according to Claim 12,
characterized in that the (meth)acrylic) [sic]
polymer encompasses, based in each case on its
total weight,

a) from 50.0 to 100.0% by weight of alkyl

35 methacrylate repeat units having from 1 to 20

carbon atoms in the alkyl radical,
b) from 0.0 to 40.0% by weight of alkyl acrylate
repeat units having from 1 to 20 carbon atoms

in the alkyl radical and




10 by polynerizing any nmixture which is conposed of F 2007
fromy78 tg 92% by weight of styrene from8 to 30% b?/ ebruary
wei ght of acrylonitrile and fromO to 22% by wei ght of

ot h&l0 AP @BEED3 based in eacdy case on t§§T9§E9b03/011543
wei ght of the nononmers 15 to be pol yneri zed. .

Moul di ng cyorfpesi t0 an 86C&.AING§ Owdl gheagly Ahnic repeat
d ai s 12t%{%, char, cterized}lt,%that it g%%rlses,
based on its total %&ntg,enlerr@% ofmud a2 199. 0% by

wei ght ofhgmet hehe p@emernvdmse Wi ghéigRVEr@GR 100.0% .by

nmol ecul a Lght: i i,gher by at least 10% than that
of the (r‘?g}iﬁ;‘gc}?l i%cc:’lgsgl'yrrer b) [sic]. 16. Mboul di ng

dbt ai nabl e from a noul di ng conposition 25 according

t l e of, | 12t ul-di_n
agcggdi nﬂégée%ﬁgi ﬁogﬁﬁgﬁlctg?%g%%&k lé/{ghz(:\:t atl%le12 o :_L3’
moul di ng©hagagterégedsoinenthgtpote 118011 @06y ( B5@p@dition

- n Rt L.cular
D ef orably ot Loast Gae G honpa e EoBBl " where
NS (Cha?%? FRYFFBRY AL YL 8OIEFa 167 coreliyerss elar« JPwimined

1t 23C and pblaghettashg 2nh }ﬁ%ikﬁarigt Whtigi%siog ggggbggd of
haze o RETH B 160374 01eB71BF af AbLEe2o5% a
transm t Eap@eed (E068020by veifhit 5033450B6nof ralel gagt
88.5% from 0 to 22% by weight of other comonomers, based
in each case on the total weight of the monomers
15 to be polymerized.

15. Moulding composition according to at least one of
Claims 12 to 14, characterized in that it
comprises, based on its total weight, from 0.1 to

20 10.0% by weight of another polymer whose weight-
average molecular weight is higher by at least 10%
than that of the (meth)acrylic polymer b) [sic].

16. Moulding obtainable from a moulding composition
25 according to at least one of Claims 12 to 15.

17. Moulding according to Claim 16, characterized in

that the moulding has a Vicat softening point ISO

306 (B50) of at least 85, preferably at least 90

30 and particular preferably at least 93°C, a notched

impact strength NIS (Charpy 179/1eZ) to ISO 179 of

at least 6.0 kd/m* at 23°C and of at least

2.5 kJ/m? at -10°C, a modulus of elasticity to ISO

527-2 of at least 1500 Pa s, a haze to ASTM D 1003

35 (1997) of at most 2.5%, a transmittance (D 65/10°)
to DIN 5033/5036 of at least 88.5%.




