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By way of example, US Patent US 3 793 402 discloses
toughened moulding compositions, in particular based on
poly({meth)acrylate, which comprise from 90 toc 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 cof the
second shell are alkyl methacrylates having from 1 to 4
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%
by 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-
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capable of free-radical polymerization;

B) an elastomer phase generated in the presence of
the core material and having 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 one crosslinking monomer having two or
more polymerizable double bonds in the mole-

30 cule;

€} arylalkyl acrylate or arylalkyl methacrylate;

d) a hard phase generated in the presence of the
elastomer phase and composed of a 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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alkyl radical and/or cycloalkyl acrylates having from 5

25 to B carbon atoms in the cycloalkyl radical and from 10
to 39.99% by weight of phenylalkyl acrylate having from
1 to 4 carbon atoms in the alkyl radical, and also,
where appropriate, other constituents. The average
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
epplications 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 1mpact modifiers, which 1in 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 moulding 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
compesitions are intended to have a Charpy notched
35 impact strength (ISO 179) which is preferably at least
6.0 kd/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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corRighargbly with a Py value below 0.22.

81

Another object of the present invention was to provide

25 a process which can prepare core-shell particles and
which minimizes cocagulate 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 aqueous dispersion with all

of the features of <Claim 1 of the present Patent
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pafi?® 2R & 18h&8R3 abl e for the Bnpact - nodi FCEAEPEHOSH 011543
35 nmoul di ng conpositions, in particular of polyalkyl
(e RS aﬁf@%uq)mfhgt%on@@@ alen. aphpevessother objects

prepadng éﬂ]tﬁ&i@ﬁusncﬁd S@ﬁf)ﬂ@i‘t
f eat ur es _of

20

ﬂyt%éﬁﬂlodg St h€re readily
Claim1 of the present Patent

- L pEHIERSIFHD11549™ achibeyes Ciggypstances

obj deicd sy 5 el aiﬁo aellaal e\easowad hein@bﬂa@ﬁ&ﬁloﬁ\hl chdvantageous

aItho not . exp ment i on readily
der v gJIhlec Br- Pt odff {:%ef o T H u%? r 8&%F5ﬁcé§lventlon are
dlsummautem uhetahnveubnﬂamdmﬂdepand@Wﬁnbagmmﬁnﬁ 1. The

Ed&?&

tecte

oQﬁ.Qf 4 e p t% of %he éf%%%qgia$§gticles

int esu pen ent on alm

prdﬂRRﬁlﬂgﬁﬁﬁn 11, bﬁroteéﬁ@ t he Ropeeshel | parmppekesodified

Obkﬁﬂ_*%é%ﬂ%ééﬂ?if&0ﬁ8§§dlh§p%§h¢ﬁﬁgkmdﬁ$ which comprise
pol y(neth)acryllc moul |€§ ¥%% nposi tions which conprise

10 COre-Hett IRk tieies

inventien are alsg claimed,

cl aigrethe BSe B ergd edeplLela@PPhi sattOPsSe6t0tBebo moulding
t hese nDuIdlr}%3 conpositions. A process for preparing

com

an aqééous é’sper5|on by 15 a) using water and
enulsifier to forman initial charge, b) adding from

250 gD pat Lp%:f%y P %fchgeoJé Sl Spceboﬂgaoo%{ LRn

£ COMpr

sing 20 A

O to art y wel

15al & ﬁﬁﬁﬁ&brwﬁéﬁés éﬁﬁeremﬁhﬁl€3eﬁav¢%g Foin Entolzgtlal
carbon &ngm@ér1the al kyl radical, B) from0.0 to 40.0

rts by ht al kyl acryl s other than C
g FERTD | 6258 5% Gatbont &t Brdd T4 hbval Kgioht of a
rad|cal ,1@st reampk sl il 0. O parts by wei ght of

crossli@gﬂg%fgyﬁyers and

A)

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

from 0.0 tc 40.0 parts by weight of alkyl
acrylates other than C} having from 1 to 20
carbon atoms in the alkyl radical,

from 0.1 to 10.0 parts by welght of
crosslinking monomers and

from 0.0 to 8.0 parts by weight of styrenic

monomers of the general formula (I)

1

where each of the radicals R to Rs,

independently of the others, is hydrogen, a



D) from0.0 to 8.C parts by weight of styrenic

mononers of the general formula (1) 30 R RR5 ()) O

R R4 where each of the radicals RL to R5,

i nd‘%‘ﬁeﬁ@%ﬁ{%G%ﬁt he others, 1< hydrogen, BETWBP2003/011543
2004/ 056893 -_9 - PCT/ EP2003/ 011543 hal ogen, a

Cl_6-al kyl Qfb0PeRr £ CEriealkery| Irgipuporardl thes—alkenyl
radi cal RGbQSO\hyﬂr@gﬁl ghealrrac@i&vi_ mﬁ?uﬂ% hayRegthoMr  an
1 to 6 carbop afons, a 0 ri zing, to.a conversion

of at Ieastag?%‘ﬁr%u%;“?\g]r@ ?,Fr%%sﬂdt%nfst‘ﬁ%ﬂ?%‘?a?toms' :
wei ght oindoppbyreatsziny, t8)a EbnaB?sEbn of agdﬂ&gst 85.0%
from 35.,0,t b i gh a__secon

5conposi t%’)n@%g ?1 gig %ggédl%n\ghg r%r%%@a). gt 8%%06’.% cHRppgents
by wei ght) ofB) ( et e@rylates F) from0.05 to 10.0

paréys by, u@ieht ofortr98sg likisg ompopes s 1and, G) from -
0.0 }tso 2%. 0 Ig["!ﬂartsoby wej ght of stymﬂgc 1§ﬁ{]mﬁongrs °
of the g&fe?dt FYRRFE-¥9Y, and polynerizing to a

conver si@mpfiaindg east 85.0% by wei ght, based on the

1OL2l veighl gl comgrents Dho B wSQ. g edding. o
conposi ti on{rconpracsiyigptdyd from 50.0 to 100.0 parts by
wei ght Off‘) %M Oq%%hafiyll%t.%s.ggr}_{jﬁgg gyro\arpe}ghg 2cg)f Cross-
carbon atons 1 n the alkyl raditcal,
linking monomers and
G) from 0.0 tc 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 to 10.0 parts by weight of styrenic
menomers of the general formula (1)
30 ~ and polymerizing to a conversion of at least 85.0%
by weight, based on the total weight of components
E), I} 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
£) selecting the relative proportions of all of the

substances in such a way that the total weight of



25 1) fromO0.0 to 40.0 parts by weight of alkyl

acrylates having from1l to 20 carbon atons in the

al kyl radical and J) fromO0.0 to 10.0 parts by wei ght

of é@y?@ﬂﬂ605ﬁ%ﬁéners of the-géferal formBGT/{BH2@IB/011543
and polynerizing to_a conversion of at |east 85.0% by

wei ght, B3SBANBRTENA) t dtCald wei hzedf crofpBNERESL Meight of

1) and JiheWaefiRdue @BspSrHVonei 9Bt @i f ofntheso.0s by
conposi tions c) and d) give a total of 100.0

b)
parts by"§ePght., 35 a feature of the process being
t hapreyidasr yamg wiuffiomsgdegidle/ Mafouzal | @ akh gprocess which
e e Ji.nth e _fromabaove_ 60 to belLow 90C
ST F D co i g A O R RE R ORE o Sh | Gie-shel)
t heraspbsiancedni n asicivus wayispeatsidme. t ofhe whiight ofolids

V[)2996é9§6§93thié0aQuEgE@E%&Q%%&g%%%4#aﬁ@yn%ﬂgﬂgébd@ation
to J), based on the total weight of the aqueous

di sper §if6n, CPEegH et br PRAAA C3650%8 WS tamli ght 1y praviiges than
an unf oneseeabértiONLe pPodePEOSESS Which 5 permits

the efficient preparation of core-shell particles in

10aqueous di spersion. The high solids content of this

aqueousrdesperfsi othamkasvhheageparsain ofior@fvéhebe achieved

core: t] stantially easier than in the,
con€%%$?%%afﬁ%r%%%§§%§£g1%§A£é§r%egeo?l%?hefhese lnCPUde'
advant agéke c@rorgseovef IbEeachieareion heeonglbd hearried out

procedur@i@$l§h§niﬂﬂ@@%ﬁ?ﬂalT@§§feiQﬁaug@:lth@osT.
process of the invention can be carried out sinply on

15industrial scale and at | ow cost. 15 The core-shel

par#i cl eBhobtearaabhel byptheipreeesstadhabhe bRvenkl Process
have narrgm1%§rticle size distribution r ef er abl
& wh

a
P80 val Us" bel'0W 0. 9 <Ho-%he Bf8GesHF The Pﬁ%ﬁ#%n size
al nost codnptetmhyion, preferably a Pg value below 0.22.

20 = The process of the invention almost completely

suppresses the formation of coagulate.

= The ©process of the invention 1is 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 inventicn provides, for
moulding compositions, in particular for poly-

30 (meth)acrylate moulding compositions, 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 of

the invention is particularly suitable for preparing
core-shel | gartl cles with a 25 particle radius,

meal@r 280HJ0PRB9%0oul ter nethodil in the r@myyﬁazﬁﬁ3/011543
150.0 to bel ow 250.0 nm The process of the invention

provi desimpaet @HFiediatd cohposlT?bnwhiich pes t brafgrably at

for polyied6t( @tm)mﬁl ale pouldi %C@Mﬂd}:ﬁ.@s at least
I mpact nEdlflerS which permt inprovement_of _th

not ched ?‘rp]é‘gfmst?EngtlrQ & n%umﬁﬁéuéor%s?%%ﬁ%uf:ﬁ (IS0
particul s27a2) rwnﬁmherrrser;a{ceﬂ@;ab/mg hg Foa ot | @nahl 2500 MPa,

associ at ed | al N f th Iy uI di n

>conposi t T oR*f opertléeﬂgg gﬁto ap‘ﬁ”r‘g%t fenPrefgrably
particular mosul 2s56f el atsﬂltcwuyscomltty whiistogist ypreferably
Vicat po Péa@é‘fi S#r?aﬁ""eidoo 2%“9' MUhg © | t'%Q)%shtageously

whi ch ar articularly sult according to
i nvent i opehad 4°CRaFpysSnoBchEdEatD 200d¢nEEgoBoint1which is

PCT/ EP2 %@éﬂg’ﬂf’y aPacda St  €89EN (3@ 148y aWhhghchS1y at
preferab y at 3§<;-,1st 6..0 kJ/ n2 at 23C and preferabl
k

104t | eastl®3S5 ngrat TMo@2EHdAus oF eF—%@FFm #p°C,  a
(1SO b52dr2ysmbhi€cdnts ppeteyabPy goestsr stkanst360 which is

MPa, 5 a haze t.0. AST 1003 /) whi.ch is. :
pref er abf §~ gt A PbEt g/lgd? SQC rri?ltgﬁl’i s&B68i &y @\ﬁ cRWpgt which
preferably pmé@t@wlfharm Q@@Orﬁags Bndnndriec 20%.
advant ageously bel ow 4500 Pa s, a Vicat softening
poi nt which is referably at |east 85C, nore

155dvEnt agdedtisPy BRe100FeashedbCParhiparei PUPHAIEE PERSES to
93C, a rﬁé@l@iﬂxcﬁtéﬁﬁ@o@@tﬁéhéo)wi&l Dk NyRO33L5R8 m%\/\/filn@}oved

is preferahly at |east 88.5% .and die swell
i s pref&t@dbf ‘ilnlf“ﬁé‘CFar%ter?f}%‘iﬂ 0Vf0ou889% 15 TEEEtb‘FUlar at
t he cor etshel It@xaperatese@r ovbdéswaccess,t 0 arRamtian@gously

Conp05|t+éﬁfﬁ¥$§93§%gg £nggl%1t rovefzo$0%8 &fea impact

i npact streng 'n particul ar a
20ten‘perat@tlé%nfb@hovi@c,l%vh&ﬂage@usaﬁy least 3.5 kJ/m* at
-10°C.
= A comparison is 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



nmoul di ng conpositions wth an |Izod notched inpact 20
strength to 1 SO 180 of at least 3.5 kJ/n2 at -10C. A
conparison is made with conventional inpact

nmodiPi 8P84/8PgRPBI cant |y snakl 82 ampunts ACTARP2ME/011543
core-shell particles of the invention are sufficient

to §NveshBubli Mreonpedi tiondommt han c dmpdria] eChatghed This

i sthe t n T r -at
oS A Sk (OB ARL B scd BRGSO 8 59,

thepaﬁﬁﬁné?af SEHRE [y eHEEBR POt (T Qi ghi cha@t |0>o parts

| npbevede pytapertty profiskéiat, rmﬁ@m&reat @rcatetin parts by
5part icu rrakes t hem

fu
oot et orlveRdasrioy thntror At GPEEL 4 3600-00 parts by

parvétghdr at tenperatures in the range fromO0C to

50C. According to the present invention, an aqueous

dIS ersion is prepared by a process in whi ch water and
084£056893Ng BEqUERCE BE200U3/E 1543noenabyilfiedr to this

arelﬂ§@gaiocﬁ@£ an initial charge. This initia

e pr ferab rises from90.00 to 99.9 parts
1%yaﬁ9\g| ght %?n%at%io fPork®. 3P o 207BD uft yelpht of a

wei ght OflﬁﬂﬂlSbﬁpeﬁltmbﬂr@nﬁhgoiymbeﬁzﬁagt%obﬁ Zonversion

wei ght adyant ageously,giye a_total flOO

wei ght. % % g"1ovvlsjcngegte%ﬁleﬁge WEF- Y psplf%g%ré%)ai%p?l Fedeast
to this 20n?%i bl eledche ,1Gdd)ardddicrgfinona2518zt0 45.0% by
parts by,ueight of,a fx‘t&%ul%‘}”p%'t;LQQs@”d%sal(y% weight,

pol ynerizing to a conversion of at least 8 .
15nei ght, PRePerably &Rcheasi2s990.9% byhowi ghtal weight of

advant ag@@hpdnye@ﬁsl‘@aﬁt]gpﬁ @)%@ﬂ/d Mej ght, in
part| cul ar  at st 9 ﬁ 15 based in each
cas® on E[‘%%“E‘%t r%ig t of ﬁpgneﬂ%gt%) by wegghjpef 2

D), c¢) aﬂ@a:mgdfromrﬁﬁo@itboﬁ& Oapart spby yweirghtngf ato a
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
compeonents E), F) and G),
d) adding from 10.0 to 30.0 parts by weight of a
25 third composition and polymerizing to a conversion
of at least 85.0% by weight, preferably at least
90.0% by weight, advantageocusly at least 95.0% by
welght, 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)

Lo J), known as the mcnomer.



second conposition and polynerizing to a conversion
of at least 85.0% by weight, preferably 20 at | east

90..0% advant ageously at |east 95.0% by
\/\El%tzbalqgr{ﬁbg@%%ul ar at | easti/:@g% by weP§AYEPBR9S84011543
ach case on the total weight of conponents E), F)

%@ PHPILREF n§Lf r'hs 1E°éy¥‘8r36a9188r tre AR gl ghltit@f each
a e hineg mm?sltmb@tadartdno g}al m&sm@h {qunher? for example
conyers ea 0 wWei re era a
e sy e G JRATR dife G P 056

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

ba [ ight of 30
500%%%%%49% EE o%\‘éj?%()\tf\%e@e e}l%e stated parts by

weifght gﬁw a? di aFcoP 9160 e rtgarks byigket ghedvEotagheusly
pur posess \fm tdie, qor@@eg@ 9 nyent & oy @Qié‘ﬂ@i Fré?epgﬁfﬁ from

are COITpOUI’de whose nol ecul ar wel g IS a east

times that-ft e r &spedtisy %t H?ﬂgh*@rcd@pm@%lax ofrom
J), knows.as the rmeerrer M- 2904/9p68%2ighk3 - of  alkyl
PCT/ EP2Q0 /0115 ess of_ the I ymerization

10} eacti of' % gtcaﬁ ?@B Jﬂ%/ o ot I%?/vegé)'l nPEEkRbIR-Y from
manner, I gro ekanplle rgreniiovdtar cidtdy or thy Sreansriodn atoms
gas chr qr;cptt%%r %qé{é'l @aﬁl%al'ur st conposition conprises

A) from 50. Barts y wei ght, advantageously
f r 6t 60. fGOt”b Q}g) ot @akP sObpawsisghy, - ysiafleratpye feomply from

75. 0 toog% 9tcpa@t48 sbyp et ghbs, vk Ratd | cuhar, £10my183- O rop
of alk [ 710 rrethacr | at es

to .5 rts i ght,
151 oving fhdm 200556, BRE5er BBl Ja1EHh. 10F0 SRV Y pacrvlates
part i culhaalv:dnlgonﬁﬁbrﬁ o1 81:ocar0borpxaéﬁlﬂiablyl fh@mahkyﬂo 12, in

di cal t
by ef or aBTL T FERRT0 TYD Dat§ Bar (e wiGHE, i the alkyl
. particukFadifoedm 15 O 1 to 14.9 parts by wei ght, of
alkyl a%&%ﬁ@%ﬁﬁ.hﬂy'f@ 6rBHE%st%yz%eﬂﬂﬁﬁfﬂﬁ¥gﬁ%ggéfg1from

to 12,

20 O 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
U
where the stated parts by weight preferably give a
total of 100.0 parts by weight.
30

These compounds A), B), CC) 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 atons in the alkyl

radical, C fromO0.1 to 10.0 parts by weight,

preferabl from 20 0.1 to 5.0 parts by weight, in
par¥PcEPAR/PPBRPD. 1 to 2.0 patfis—by wei glRCT/FFP2003/011543
crosslinking nmononmers and D) fromO0.0 to 8.0 parts by

wei ght of styrenic nononers of the general fornula

(I)E£<5h R@f Rth&S fddicQA R R4 1B Rmeﬁ%db%%n%fe%ttqgf of the
referably a total of

e EedYs et by B5E5Shace’ binbEeRas 1R Pagf ity s Inprine,
arecm3¢uxm¢lqr dréhenent obr am adkyangtbep, hakdnigh from 1 to
' enconpas :
oL o s IO AP D SHERAS icas ¢
PCT FR20037 091543 &EhEh. obrohe rrediioet sSERIMTA RS 6 carbon
'nQ%ﬂﬁﬂQeB%fan£a$f§ hQEPSE%n '§a9¥gﬁgggglxesngkgg%g alkyl

I N partlc . | uort ne ori ne or rom
al KFOWRDUB ARG gTFPBmM Y £6 566 arison atems, are methyl,

pr ed & @b) y nhypaopgen. Jé@f@kgyﬁm nRBults 1, hy%@%@tﬁ[ aRert-
oup having from1l t carbon” atons,
g%?ﬁﬂ y Ty drdden. Parered |aﬁ4%}‘£§mt§69e AW Kygpentyl and
groupsl¢haxm© drampd. to 6 carbon atons are nethyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert

10 butyl n- pentyl n- hexyl groups, and cyclopentyl
an tYﬁQﬂhﬁe&?mO@¢é@p§f Sther exree rolhohersubd {Ae therefore

Eﬂ”&ﬂéﬂmﬁé&éﬂgﬁyﬁéﬂeth§ﬁ§§9£@ut§@°9€?§é§e§t%5@983 an alkyl

substltuted styrenes having an al kyl stit

TS S e EhatR, ¥R ékéﬁp@aalrwet hpF example o- methyl—

styrene and a-ethylstyrene, substituted styrenes having
an alkyl substituent on the ring, for example vinyl-
toluene and p-methylstyrene, halogenated styrenes.
[sic] for example monochlorostyrenes, dichlorostyrenes,

20 tribromostyrenes and tetrabromostyrenes.

The abovementiocned alkyl methacrylates (A} are esters
of methacrylic acid, for example methyl methacrylate,
ethyl methacrylate, propyl methacrylate, isopropyl
25 methacrylate, n-putyl methacrylate, sec-butyl
methacrylate, tert-butyl methacrylate, pentyl
methacrylate, hexyl methacrylate, heptyl methacrylate,
octyl methacrylate, 2-octyl methacrylate, ethylhexyl
methacrylate, nonyl methacrylate, Z-methyloctyl
30 methacrylate, Z-tert-butylheptyl methacrylate,
3-isopropylheptyl methacrylate, decyl methacrylate,
undecyl methacrylate, S-methylundecyl methacrylate,
dodecyl methacrylate, Z2-methyldodecyl methacrylate,
tridecyl methacrylate, 5-methyltridecyl methacrylate,
35 tetradecyl methacrylate, pentadecyl methacrylate,
hexadecyl methacrylate, 2-methylhexadecyl methacrylate,
heptadecyl methacrylate, S5-isopropylheptadecyl
methacrylate, 5-ethyloctadecyl methacrylate, octadecyl

methacryleate, nonadecyl methacrylate, eicosyl



styrene and a-ethyl styrene, substituted styrenes

having an al kyl substituent on the ring, for exanple

vi nyl - toluene and p-nethyl styrene, hal ogenat ed
sty%@n%904/P§5§?3for exanpl e~mdhochl or ost EEHEEE2003/011543
di chl orostyrenes, 20_tribronostyrenes and

t et PRBRBABELJERBNes CYFAR2AKTemBRthosar lalteyl, for example

et BacLybehesl ( Am@f8a 86y BASe, Of late,
? &b 91 (Am acey hé.%%msthacr Iate&aéﬁae

h t t
croan £ FL D T ey Ha IR T
n- bmeyhaueyhateylatecyﬁﬂbdmﬂgm meh88BaYL Al Bte, bornyl

I
et RacTo BT R ani ThGenBEP) e eiELaREgYe T ¢ MO

nethacrylate 2- octyl met hacryl ate, ethyl hexyl

”Etfﬁcéﬂéa%grtEQBYQrﬂgtP@EE&E?E e%bgﬁﬁﬂ¥kgcg¥lfﬁ% present

nethacry a 2-tert epty net hacrylate
3- | SRR BBy Reptiie nﬁf-ﬁé‘érﬂ%‘t@sm retRaéSeisat ebased on

undEﬁyltBEhma&%Mb&k6mx§ 85k aﬁ@ﬂégcx? Rt hacr yhat €cast 503
dodecyl t.hacryl - met hyl dodec nethacr | at e,
tr :j%%cy"f ShEt tracr ‘éélré a%e‘?fﬁ | t&% déﬁﬂs%t%r \A¥at @eight,

35 p:ee’ef@:dmw mt hheayt atiss pept ad@ogﬂt Jjrethacgytei@ular at

hexadeeyls SEUFSYI e, 2 TRLDYINGKAdECY] 1 ace

5 |sopropylheptadecyl nethacrylate, 5- et hyl oct adecy!l

methacr vhatemeoet adeey! a1 h%% éh%%%s nggﬁd%%%| esters of
nmet hacryl] ate, eicosyl WO 893 -

15pcH / 019593 %Fha&%ﬁ“&%lé qYeHeat kypcrylate,  ethyl
rretafrawyataé ,GSprbpyleé@Wl@?‘fe(;yCiWHZ bp/;tl lrr&tzb?gﬁyé at @-putyl
cycl oh net hacr Vi utyl c ohexy
néfha@$é¥é%e SySI%Hgﬁiylaﬁﬁﬁ%%&ﬁyla?%¥ %?%%ctﬁprylatef
neuﬁmmﬁﬂzn@xylEmelheﬁyheahaplatatehapdynsabaymﬁte, octyl
TR £ 21008 B RS SO G SRR I M ony)

pr esent e ntio
coﬁ%%ﬁ%#ﬁifhbaé%dm%%hYl%@thtaﬁcﬁglghe,of2c®ﬁp@nentglhpptyl

to rylaste eésﬁs% %b%@l@%p@%&ghﬁerﬁﬁﬁﬁgtaQﬁﬂHﬁ_ya@%ylate,
| east 60@6b wei preferably  east 75%by

wei gHiecyhn p%‘ﬁY]gcﬁ‘ﬁ%'r a%-m%%%%ms@%b%/ wéizgmat@f dodecyl
metdudy netdiaceyhat @yldodecyl acrylate, tridecyl acrylate,

5-methyltridecyl acrylate, tetradecyl acrylate,

U'I

10

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

30 cyclopentyl acrylate, cyclohexyl acrylate, 3-vinyl-2-

butylcyclchexyl acrylate, cycloheptyl acrylate,
cyclooctyl acrylate, bornyl acrylate and isobornyl
acrylate.

35 Crosslinking menomers {C) @ncompass all of the

compounds which are capable, under the present
polymerization conditions, of bringing about

crosslinking. These include in particular



8]

The abovenentioned al kyl acrylates (B) are esters of
15 acrylic acid, for exanple nethyl acrylate, ethyl
acryl ate prog | acrylate, isopropyl acrylate, n-butyl
acr%@a@%¢4é%§ é%@yl acryl at ey &£6rt-butyl REIBARRA03/011543
pentyl acrylate, hexyl acrylate, heptyl acrylate,
oct f®) acryPafencbiepal| (Bekh) aceyletdst hergferably
acryl at ecom®tyhd200 ACENL A Ene 2o TBEHYhOELY! acryl ate,
2-tert-butyl heptyl acrylate, 3-isopropyl heptyl
acryl ate, decyl acrylate, undecyl acrylate,
5-net hyl undecyl aciRyl ate, dodecyl acrylate
2- et hyl dodecyl acrlyl ate, tridecyl acryl atej
5- et hyl t ri dedlCFEryCRAeOdCR —4 vt Hes
pent adecyl acryl ate, hexadecyl acrylate, 2-
net hyl hexadecyl acryl ate, heptadecyl acrylate, 5-
i sopropyl h c Iyl -et hyl o yl :
acryl at e, gg%iﬂ%p%% g%% Fﬁﬁ%;og%ghagécyﬁggg§§la%%? oS oa
ei cosyl acr§fEtelVeyehaatkpurkery |dess e ofhaxanpl 89861 to
cycl opentyl? acrytaterasyel ooyl Bcrad atgy, 3\ NYWard-icular
but yl cycl oh X¥| gﬁrglate, qgclohe yl acrylate,

T it e

cycl ooct yl DOrAYES acrylHt e an®@HERBEGHHAL - of

l10acryl ate. 3mtCrosdlohki rg mheameesicC) escorpasmaliocl, of

of the conmpound ich_ar abl e, under the. present.
pol yner i zaﬁPon C%%%?jf'i o%g(%%%grgerllnogli’nga%cgo?ﬁ SR LHSY
crosslinking. These include in particular WO

2004/ 056883 curkfls o PAHERPONS D1 183, {2) Di funct i onal
(meth)acrylates, preferably conpounds of the genera
formula: RR | I H2CCGCOO(CHR)n-OCOCCH2 5

where R is hydragen or nmethyl apd n is a positive
whol e nunmber grepter than or eqial to 2, prgferably

from3 to 28,CiCpard-¢a-aCH,4-Crp)hecrybat es=pty,

15pr opanedi ol , of

20

25

30

35

where R 1is hydrogen or methyl and n is a
positive whole number from 1 to 14, in
particular di{meth)acrylate of ethylene glycol,
of diethylene glycol, of triethylene glycol, of
tetraethylene glycol, of dodecaethylene glycol,
of tetradecaethylene glycol, of propylene
glycol, of dipropyl glycol and of
tetradecapropylene glycol.

Glycerol di (meth)acrylate, 2,2"-bisip-(y~
methacryloxy-f-hydroxypropoxy) phenylpropanel or
bis-GMA, biphenol [sic] A dimethacrylate,
necpentyl glycol di (meth)acrvlate, 2,2’ -di(4-
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

particular



10 but anediol, of hexanediol, of octanediol, of
nonanedi ol , of decanediol, and of eicosanedi ol;
ngounds of the gener al formula: RRR
E80¢AB0e[B98H) n- O CO- C=CHA7 15 where PCT,éEP2003/011543
hydrogen or methyl and n is a positive whole nunber
from 1 t érimethylogpropaneait rdi(fesbh peemtiadee aot
et hyl enepghyaelyt80i0b1dkethyl GRengbLeoh atal
triethylene glycol, of tetraethylene glycol, of
dodecaet hyl ene glycol of tetradecaethylene gl ycol,
of gropybea¢t @:lmcscslhrmlr@ R s glhwﬂhgaae Qfeast two c-C

d I I 5 )
getra ecéergﬁé eng %QL%CO g[fz g tcfeerlng reactivity, in

di (met h)acrylate,
nethacrypéxylGBlhydaéiyérmpohyﬁphéaybpanaaaéﬂymracrylate;
bi s- GVA, bi phenol [sic] A dinethacrylate, neopentyl
glycol di(nmeth)acrylate, 2,2'-di(4 30
met ke r yRERYBEE G etHneRHEHNG prEpaks  hai ngaﬁflt@mllar 1,2-
to 10 et hoxynglBERScRE! Molecil e A hedr s 3- 1,4-
t hacryl. oxy- dr oxypropoxy) butane. (b) Tri- or

180l yf uncfF8hart g%ﬁ?ﬁ?ﬁcrylates in 35 particular WO
2004/ 056893 - 17 - PCT/ EP2003/ 011543
tri rop tri(neth)acrylate and
pen aerﬂaﬁﬂ%t ol 8‘?etra et%)%@i?l\élﬁf’gn () GFgppectively, of
crogslenking aderts havdipwy Etoredsy v@bgl: Cof5 tdeublenomers
bongs ef, dbff%E'QQK!GEELéX'Exmg@%6&?% :&ylgEe? r&gly such

nethacrylate and allyl acr

L3r oSBT nkifey BYeKPST |Q?ﬁ%ﬂQQh%ﬂ aPYU_HPlYmerlzatlon of the
di vihysbenzemeomds 3- dhﬂk@di@enz}%@ angl 1|gf‘ELats|]58n Otrrans:Ltlon
O VL YL BeRene pIME IS oL TRIREL SSECLoN  t tenec
wei ghtCof The npheserstransition 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):

X
25 — =t .+
Tg Tg Tg, Ig,

where x, is the proportion by weight (% by weight/100)
of the monomer n and Tg, 1is 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 wvalues

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 28.0 parts by weight, of
{meth)acrylates other than F)



A) to D) of the first conposition is preferably such

15 that the pol yner obtainable by polynerization of

the first nononer mixture has a glass transition

t efPerdiAALTGE DY at | east 10CG8 pref er abl PCHY/ERRO0SA91543
30C. The glass transition tenperature Tg of the

polEner fiere @afSbetdetld Ahedarsa Rviowsigriher popfedably

differentigh sganni®g caleti nByrywebsht, The gb%%%sllnklng
transition te eratEre Tg may al so bé approxi mat ed by

means of"q ation. According to Fox T.G,
Buld). Amo Ph‘ySQOSOSQIartJS By mei$B3, _(H@era@ﬁy’l- ¥romt 8.0

sXZ +. . ere x' he pro ortlon

by wei ghtt (3})b Rar éﬁt/ og‘Yel £ B ot iF oPaRREs of
is the dilesgydnearnsl thiamulteeniier.at ure in Kel VI n of the
honppol of 3 er d

t he artélgaeob%glgﬁe?o:}t Ee %é);f u%mgh?or?m l{d}g gfque 2
Pol Ayl ddBold A tEdilty orgight. Wley & Sons New

York (1975), which gives Tg values for the

hor#g%gners rms% comonly encountered. 35 The second
FRERPE P v séd” B"F r b 830 1dtupdl by paitserent

by ﬁnﬂjnghbneprae]foeﬂm,y alﬁdiOIimg.?pé)rﬁDc@Ba}@ @aét Sdbounds E)
of (rret acr.y.l at.es ot her tha
201 Qt?é%ﬁé'gsf Osﬁ&ﬁ%ﬁi&) r%ﬁ) from0.05 to

10. 0% parts by WGI ght, preferably fromO 1to 2.0% by

wei ros ome nd to
parEtQH;,£t byOtliv\}/leélzgl ﬁhggg?ggabr‘&% rorﬁ%SeaO eQe%b ggvgntlon’

Lohy s dhracror asttey"r enid& SnongREXS age st hem@§ﬁé?abflates and
f omtaifds) .o el e, Sflaéﬁdtlﬁ)@féﬁo@é/ é\ﬁtcgllﬂ}t)ass com ounds

P SSSbl e S 00 0 bt Bl K,

fron1one another, and in particular the conpounds E)
encomnmpass no crosslinking nononers F).

R

)YO
O
20
where R 1is hydrogen or a methyl radical. They include
in particular the abovementioned alkyl acrylates and
alkyl methacrylates. Other compounds which have proven
particularly wuseful for the purposes of the present
25 invention are arylalkyl acrylates, in particular
benzyl, phenylethyl, phenylpropyl, phenylpentyl and/or
phenylhexyl acrylate. The amount preferably used of
these 1s 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 vparticularly preferred



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

m Xt.ur f wo. They therefore enconpass
conh@u%gga/ﬂhggﬁghave at | east 18ne group ofCIAEP2003/011543
fol |_ow formula 'R O 20 where Ris hydrogen or a

met ﬁ?&aga‘?% OofrThbe PFasERE InYeRdQroul e t3rcond monomer

abomémenteoradoapkykeacryl ates and al kyl

met-pacry S. er . co unds whi.ch have pr.,oven
par??cul g?fg)ﬁ} ugg" EI f6¢ n{gﬁé@pupﬁgg& &Y ¢ ngl;ﬁ\j‘btserﬁf 25lkyl
i nvent i oacarvéatey! dlakingactsydmat @stoi 8 pathoml atoms in the

l | h pyh . phe d/qr__.
Dhenyl hepyt Lerytare F rrn e Bl S REBEH A 808 Having
t hese i sTFAMt RetParde CREBAN0 2LoME 400 (Mebye Mestightadical, in

based onptbeitotal weightyof cerpgnents E)aafdoF) - 3hgecyl
o the_invention, the crosslinking nononers

Accordin g 1 i nki

F) encon%% Bath¥*abBvenent i oned crosslinki ng nononers

C) . FB5 FbromheOpar pases Dfo®neppar treeghar | v or efidLd nking
1@ND 2004/8g?§8§ z %gd' PCT/ EP2003/ 011543 enbpdlnent of

the present "invention, the second nonomer m xture

encéhpassesmEy . fr ¢ FP .0 twadTs Sopawtighy, wpirglferably from

al kyl agryl at.e [ om,,3 arpo in
they 5 aﬁkgl%Fa3¥gg¥ %%ﬁ§%rg§|Q%%‘ﬁ%fﬁ%grgFg%§§§Ea€FW€mers
from 7 tof18Pea9pomrat okeriwlenélht kyl radical, in

parthené arhbutpdraer phate iyhd ofrdedesyly give a total of
15”Etf@ r Iatet ﬁ%yfron10.1 to 2.0% by weight of _
cross?l%k?%ﬁ S 1Y "EmbHers and © from 0.0 to 20.0

parts by weight, preferably from 8.0 to 20.0 parts by
?f;@ﬁ@ Qﬁn%%%rqgkcnﬁgﬁﬁﬁﬁrSseféc%fgng%ﬂsrakeégéggigely, 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 mentioned above by differential
scanning calorimetry (DSC) and/or approximated 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
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where the parts by weight preferably give a total of

15 100.0 parts by weight. The manner of nononer

sel ection or, respectively, of selection of the

pr JForaGUHLIREWRi ght of t he ndPomers E) PCRYERRQO0G) 011543
of the second conposition is 20 advant ageously such .
that theé'BoIRFeFroBt i tébl 40 byPreseyaeiyz4roen loftehd2, in

second gepOisddlon hAsmalgkass, td=alsdd | OoheMPEr 8hHN &1k y1
Tg of bel ow 30C, preferably below 10C, in particul ar
in the rraan%iecq‘ 'om 0 to -75C. The glass transition

Ijenifjer atiuram Tg. ®f toheOpol y:rmrtb shasye xfi?ig:l@cﬂﬂ,i _bpf:eferably from
et er ni Nki O e by erential .
scanningﬁggﬁ%?rﬁé?Fyq%ggi)%éhg%%#ﬁgﬁpr%giﬁ%ygﬁnﬁg firgemers
Fox equdatfi gie IRty Fwoonpesi tion -conpri ses 30 H)

fr P b [¥e) S
Tans 040 408cR:pants b g e eyl ive 200.0

pr éeerahIRY fhENS I tt@teD. 0 parts by weight, in
particular from85.0 to 99.5 parts by weight, of

| kyl thacryl ates having_ from1 to 20, 35 preferably
fr ot B B 1 TR 4T A SFo T G A0Rt e L ab bohi & BRESSNT
i nirheeradilord, rabdecathitd foomodi® e 4@01@ppi8£é§, b)bﬁsed on
wei , e fraom 0t 5.0, part y i ght o
an |r1%é§%icﬁ?g%MFr8% ﬁé%?%%é%%ﬁogba? sé%y ﬁﬁfgg ?St >0%
of bl kyleigdrty| atdy an02eoH056893 - 12@st 60% by weight,
PC¥&EE%QQ§h341§43,lJE%@.n95%r9§}lkag%Qh piﬁfﬁﬁfggﬂﬁular at
in

particular from1lto 8, carbon atons

wei ght, preferably from 5 0.0 to 8.0%[sic] by
of_.the general fornul

wei-ght, of styrenic nmononers . of

(1 )T?lev\h%%én%ﬁe Ogalfl%ﬂmﬁgﬂ Sy Hei%ht gﬁr efreersé):ﬂ%}:ld'fe\?lé" of

106G eqracts &y wed ghropnrtodak. bi0 weaighte of the monomers

pargi,cul a5ly phafersed epbodifmnt Qhilhe PLERBAL tion  is

invention, the third conposition conprises, sed 0On
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
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
range from above 60 toc 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 using the initiators
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 least 50%
by wei ght, advant ageously at | east 60% by wei ght,
erably at |east 75% by weight, in particular at
15 W%a%@oéée/n?@%%vel ght, of net&¥l —net hacr BGR/EPZIHS /011543
manner of pononer selection or, respectively, of
sel RREPHALHFULPRUBEGpor t3®HE, by vigh ght RFrtdeulamonerspdium

H) ,péoaddi dy1ghatde émr%&ﬁmrﬁl kA sulphate. The
advant ageousl y h that the émar obt ai nabl e b

pol bt T250T onTB CLRBSANMAY COpUSFE: Gt TheF A HPaRsOT else
tramskédonThen@moanurprégeﬁébay Leadt o¥0€nheprefier dalon 0.05

at ast 30 T sstranltlo t enpe ure

the’kcgols3 e %Pérggé n be fRFE mﬁe haesngﬁﬁ?ﬁoﬁ’edl%btov%f the
25 Ib@/n@nélf-‘er@flttlaék sesped ngveatorgeet ry (DSC) and/ or
approxi mated by the Fox equation. In the process of

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

t akBae pl ABECEECR t BHpdrHtaur elsn Bhabidd zedngdy r oneans  of
aboemﬁ&ﬁeml @Wd%@ }@ﬂd@’é@@ﬁ\?@u@o}llb&dtshe ﬁ@@ﬁ@rence is

10from abov E# Iow 85C, referaf in the rang
f r oht AtV O75 Il&ﬁ/téé)é Ke PRPLPLFI®RSt akids ﬁlréjceer to

usioigtdire ot |ca:t;q|s5rsﬁ&1 c&molsytgrlsedmﬁ@r tefalisi #flount of
pol tion I f ui t r g
i me%/r{lg]fr&lbjfz@l a?eiﬁ%?ggee?%)]?ﬁ tsrosnhc % ckaJt‘(}?lght
hycﬁ@b‘@r@-}d% Wo%u@re%etﬂy@l%oipgrwwdht, Basédbba the total
I na§ € [ t hydr n-per h
SAfHE€ bR that bsicke s %9 QQ§ P 9%%%%?%2%55% %uéfable

al kali_ netal and ammni um salts
L5 R Edoe 015543 2pérax6di Sl prrfmTJeOIaJe@demqiSlflers or

pariioil wes soflitiaseperiax g sul ahade; and pot assi um

per oxodi sul phate. The initiators nmentioned may be

used either alone or else mxed. The anmount

pr €f er abld Mk wiseth lgfhd teese pse faoah Dy 0bhbsé ohéivﬁ)ﬁ/gbyrom 8 to

wei ght , S t a h.ght he ner
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erruIS|f|ers in order
ethylene oxide unlts,

o

[N
3

* sulphonates, preferably alkylsulphonates having

25 from & 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 alsc 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 anount of

emul sifier is preferably fromO0.1 to 5% by weight, in
particular from0.5 to 3% by wei ght, based on the

tot®P 20R%GH2%893t he mononers A2 to J). PAAT/ER2H03/011543
suitable 15 enulsifiers are anionic or non-ionic

enul si fi®#sE®t nixtures of these, in particular: *

al kyl sul phates, preferably those having from8 to 18
carpon atons. in the_al kyl radical, alkyl and: 20,

al k’5| - aryt et h@Pié’aFBﬁﬁe?tﬁ‘E\}—’ismg R‘%%’flr%@kﬂo‘r’ 1832 ¥Eppohrom 8
atoms i nte h20 at&kybonadtoms andtheomikyllorsdicethyh@n€rom 8

oxide units;n* I ates, preferably
5alkyIsup%%o%%t%éy%ggﬁggéxﬁ%?f?%%%%’to 18 carbon atons
in the alkyl radical, alkylarylsul phonates having

15

from 8 t0 d$ carbon at ddn tha alkyl r]ggl ; havi
esters and aIf-%gtéﬁs 0 ggl 8 [ ag% %ﬁ%ﬁw aving
monohydr el dohdis 60 &RKYPPhedbPEs halit ng-lie omldkwlo and,
15 car boregpivan B0 dhryalkyl1radugak] Whel &rom 8 to 40
appropri ate .

Ohave bee%ch%]t%?y?}éjt _
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prefer ab%ma%rﬁl aﬁ%{lg%k)ﬂ AV &enﬁwospﬁzﬁl&e havicﬁ’801ymers'
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units: PRSI A Eiher s, preferably having

from8 to 20 carbon atons in the al kyl radical and
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ide units;_* al kyl -ar

f 8 5t 0 | ene._ox yl .
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particularly successful here are those composed of an
ester or  half-ester of sulphosuccinic acid with
monchydric alcohols or alkylphenols having from £ to 15
carbon atoms in the alkyl radical, as aniocnic
emulsifier, and of an alkyl polyglycol ether,
preferably having from 8 to 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.

Where appropriate, the emulsifiers may also be used in
a mixture with protective colloids. Suitable protective
colleids encompass, inter alia, partially hydrolyzed
polyvinyl acetates, polyvinylpyrrclidones,
carboxymethyl-, methyl-, hydroxyethyl-, hydroxypropyl-
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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possirkiilidat: SEI thenMar@erd Sandsa R a-RELEOP fr tREnomer
| nl%!agpragg féggﬂ 32e&nH§§anrnl an 1initial charge to be
metered in separately from one another after the start
of the polymerization. The feed is preferably begun
from 15 to 35 minutes a&after the start of the

polymerization.

For the purposes of the present invention, furthermore,
it is particularly advantageocus for the initial charge
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,
advantagecusly [sic] in the range from 5.0 to 20.0 nm.
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,



10 charge and netering-in of the remainder. The

poI ymerization is preferably initiated by heating the
eaction mxture to the polynerization tenperature
andW%y2%%9$%9$n of the inttfdtor, pref &EHIBPA0P3YH11543
aqueous saolution. The feeds of enulsifier and nononers
may*< B e pAPH Ehsr 1hkeraHere or Asoasad xewr Beapurement of

m Xt b es Clnpasiesh 0f  eEdisithinge , andyARBAMEr cREfges  in

in he rocedure conprises em xin
Ml S SRS e A e T S S R
of nder@0 pehyuringatpentueact Burthéri depaefier aﬂalye bkorfound
sthe, 1 hnder enmu ier, and the r i
nonone?dg% chcgfre{eﬂ no géfféed ag)'forz% ang:g%l Fggl @%9%59)6 for
to Q?éamﬁﬂé@ered in separately fromone another after
the start of the polynerization. The feed is
preferably begun 25 from 15 to_ 35 minutes after the
st ar't® oRORABST pGoperitagnten. o FoFheheghgosearvf Lhe. the

preserdt i nYenbboNt i bH[ t hakBOr &dddd it pathé CukaekY 1atex,

d t f th tial ch 0 to conprise
10 S AT SEBALFaPas: SNl iid's pRer BPABRjion of

15

obtrmvnaplaetbylpel yireer azat ded. ofrhel kxyésu:(meblﬁ) atriyy at€s that

d eous h icl d| us in
oncAprspueteadyan agontel v gt 2, BOLLLELS 90 130 <o
in Cier@srﬂd?fg% #IF o, foxm Q@ 8 ahell5aThesd thal Iseeeldlllatex
nHYSJQl‘éLlC@J}BU,' aﬂ@é’ AbhBhed @%fn's@ai@uef?l@syw ' @ﬁé | R 0Pt Qe

the seed |atex, during which [l is bull

up
ar HETHE sErFeng e‘?(om%‘i’lﬂl%%%hr?ﬁ% agdedr 5@“ thgf epyésion
r eqldlt}aniﬁr patddcl cﬁcSnckD:}/tidS\er Cotltih ethaﬂﬁth@dfggﬁllagégnggf new
mstho of, particle si er m _nat i.on,
T L b By s h wrerr b 1o FRE8r Ao che
| s Ebbls»@celonfwnBMr enenheofsecto!mel edtecter i 2l dem$$ta@cen the
rlfha@ﬂes in ﬂel?ﬁha %tu%rdl Stﬂl’?e manner, v V\‘t‘c% ore This
partl c aper tOr

es pass t rough narrow neasuri ng

20FrumtrsrediEtai Iis mhy bléefowaeastewh I\ﬁmﬁoplah?émlyre@@r each

25

30

35

Labeyddhe D33566 (1995), for exanple.

In another preferred embodiment of the present
invention, the core-shell particles of the invention
are obtained by an emulsion polymerization process in
which, instead of the seed latex, & long-chain
aliphatic alcohol, preferably having from 12 to 20
carpbon atoms, emulsified, is used to form an initial
charge. In one preferred embodiment of this process,
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
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 DFE
3701579,
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ad%ﬁﬂi&&Qgﬂ§cf§iléh§oﬁ§8Qﬁgs? dSﬁP?ngéP'rgegEEQHgEg, 1967;

m xture to be netered in as reqwre }/)
Houben-Weyl, Methoden der organischem Chemie [Methods

Lﬂ

of organic chemistry], Vol. XIV/1l. p. 66, Georg Thieme,
Heidelberqg, 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 polymerization, 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 o¢of the

substances is such that the total weight of components
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Lnethtfds? £8r bedampl 2 Ut iygn mr%ﬁaf-@]aly ln “the range from

postFpab vieerd Zaio aim. Si nce the process of the

invention is particularly 35 suitable for preparing
aqueous dispersions with high solids content above

50%ty weeugbts bdisaok s dine bbtallnamiegl'tby ofthkheprocess of

aq S ne |on of, the
i e i S
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26 ré¥8¥£§3p03kgéﬂ5%%anA)5t@°Jh} base FREGHH] tg@v%ﬂ%@%eously
melght of the_aqueous disp erS|on i s above 50
s HhRANE a§e09§|yelght in particular less than 1.5%

by welght In one particularly preferred embodiment of
the present invention, the aqueous 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.

3¢ 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 be
obtained from the dispersion for example by spray
drying, freeze coagulation, precipitation by

electrolyte addition or by exposure to mechanical or
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above 51. 0% by wei ght, preferably above 52. 0% by
vvei ght. The substances to be taken into account in
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particular 0.10% by weight or |ess, of coagulate. 30
The term"coagul ate” in this connection neans water-
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addl??t@%'n o ynesposre toe meehadi candwld\uﬁlly or as a
209&&9§§§93 an@7fbrpgﬁéE%%QQ§ﬂﬂ%§5§§ one very particularly

preferred embodiment of the present inventicon here,
copolymers which are derivable from the abovementioned
polymers are added to the moulding compositions. These
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
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
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



thermal stress, where the latter can be carried out by
means of a vented extruder according to DE 27 50 682

Al or US 4 110 843. The process of spray drying is
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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, particularly preferably
from 75.0 to 100.0% by weight, in particular from
85.0 to 99.5% Dby 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 tec 8.0% by weight of styrenic repeat

units of the general formula (I),
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radigabo@nde ) Boogo@oo é@mlglg% @Mliwei(lglbtlagf gh¥seNnGy be
repeat uni t of the nera or nul a , WO
208 70368 ed 2&3’- F@%? EPPEGEFGE 1543 Cl)lromatographﬁ’f for

example, with calibration based on polystyrene.

Mixtures of this type may be prepared in various ways.
For example, the dispersion of the core-shell particle
may be mixed with an agqueous dispersion of the blend
component, and the mixture may be coagulated, the
aqueous phase separated off, and the coagulate melted
to give a moulding 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 1in the form of powders or pellets, mixed and

homogenized in a multiscrew extruder or on a roll miill.

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

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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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
tc 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),
where the percentages by weight give a total of 100.0%
30 by weight.

In one particularly preferred embodiment of the present
invention, 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
weight, in particular at least 85.0% by weight of
methyl methacrylate repeat units.

The polymer (AP) moreover preferably has a weight-



weight, fromO0.1 to 10% by weight, preferably fromO0.5
to 5.0% by weight, in particular from1.0 to 4.0% by
of anot her polynmer (AP) whose wei ght-average
&ué%@%@ﬁ@%%u s higher thaBlthat of tIREIYEP2003/011543
(rret h)acrylic polymer by at |east 10% preferably at
| eaBYSLR9E | MOPpAFt | @SEr &in | el 10894e Théroml eddl 800 to

vei gt heo eomr@ygbﬁodet %rr@f%%bki gel ﬁ%”ﬁéﬁhe from 50 000

chromat.o or exanpl e, h calibratro (rj“

poIV%ti; g@p%@ AEEBPHi n(jldtvénttﬁ@eiohkﬁéﬁ/’t i b, the range from

part®eudao | yosmdoalol eOOp@/yfrmrs :(rAtFi%1 ﬂf%@{@?l ¥n the range
b in se ,on ei.r, tota

2 Fram 25%°08 160, ok ol %Polad\?é“&@agré%%wl%omel@mt

15 0y 0 be 1©let@%nbylevﬂm gihn: prdmele arby pyefier akinheation

f ular_f

8[300 %%H%Q&%%/o WGI g té“a‘?i aaft_ki(f’]n IOgl‘{#a&cry aQOiys%sb eate
units having from1 to 20, preferablyfrom 1to 12,
ad@mr@ﬂ@ogﬁl ¥nbr ork @1 I;{hﬂo@félé?y' ain gaEEQgL}aEOWlth

bon atons in the_al kyl ‘radical,

1030, R@rwwbh?etﬁa%ré%%?y ﬁF@mRﬁ@lqlbl%lBO%%ytable for
weimghtdudingar tictillddmngfsr,om Qdﬂzah@agégug%,by M@@ght a 0f wa11

t eat units_. havin omlito
prié} r{ gsfar %r%o%pet oalﬁlm 25f85va‘?1’f%&%{> TSI HFTHIRA fePs  of
8, ﬁl'nlcpi\'ar{ftﬂ%miérflfcmrﬂ 1tot b0 4pmcanboh gtoasgbhdt Iﬁesults in
al kyl r i.ght
kyl skadbeal and, Qsd Qghthe generg{,cy e 9 ? ample, to

styrenic repéat units o o il
Dohdte e foridemdge P bye Wei Hi gloetaicat aﬁemcaao 0% for
30 pmomm:gm hidhof@a PRt i QHE@EHLORY '%fcﬁflrﬁ%g%"'boé“ denbotor
of g resent . i nvention % conpri ses,
baset § t & NYEERF SR gﬁpeyatcalnea JtS%O e%w%*f@hproduce
ad\mﬁaatgsmw Vi3 ati linesgs tf BO.<B%ntpy) avei 1Y ih i quref ey & Yum.
at least 75.0% by weight, in particular at |east

85. 0% by wei ght of
20 The mouldings obtainable according to the invention

U'1

preferably feature

* a Vicat softening point ISC 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 (IS0 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,



met hyl nethacrylate repeat units. The pol yner (AP)

nor eover preferably has a wei ght WO 2004/ 056893 - 31 -

PCT/ EP2003/ 011543 average nolar mass in the range

fr of91898600868%300 000 000 g/ ABI - pref er BAT/EARAIR/ 011543
range from50 000 to 5 000 000 g/ nol, advantageously

in the range from 100 000 to 1 000 000 g/nol, in

parti cul ar chrankhettanae SO raypi2~q 000 b@N698399$036 of at
g/ mol . This noé cglar wei ght nay be determ ned for
exanpl e b§2FkI ge

cali bration based on polystyrene. Blends of the

re2®fon  chromat ography with

cor ool B8 LSl TR S 0 LI
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moul di ng$, t@ad¥@ht ageously with a wall thickness above
1 mm for exanple extruded webs of thickness of from
1 to 10 mm which give good results in a stanping

oteSs &h¢ carubBBO&SEd, Ffor erenplrarticubaptpdugeeferred

pristhisbh endanebs fiofe epestehcak ndeviGes, And Ofonuldings of

proq50|nayh| h-quality injection nouldings, e.qg. ot oF

vehi'sF et W e

relati el mogbirn \féﬂgmle,f glrasexangﬁ Of cﬁgesas SRt ive
i.ngs_ obt ai nabl e according to the invention

pre ée]‘r?ealg;?ly(JT f(!ératg&bsf & YRR o taenlf%%rjp%e?lfﬁtcfrso 306

(B50) of at least 85C, preferably of at |east 90C and

particul gphy pr f 93C, . * th :
o R act et Craebss) Torde tPlipepative

Char py not ched 1 npact strength

F tTRePES FRRY BAn2alisrBE DSEEIRE progueeoiler

at Tl

156, PRt S3CVeandi PF ef dridMaf roft istn | efist the present

at -
at 1%
which is preferably at nost 2.5% * a nelt viscosity

kJ/ iseridt qa) the! Bhe0f ab heastnrkiciP {8i€] ckdl¥Ppe any

10C .and * a nmodulus of_elasticity to | SO 527-2 of
25 PR NP 0 P M B 00 (on-ion.

toID_INWel_é 9_I.4)a ove 2000 Pa s and
2Oadvantageous%%ﬁ%gié%gﬁgﬁgg¥% S,

25

30

35

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
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
below took place according to preparation process A
(inventive examples Bl and B2), B (comparative examples
VBl and VBZ2), C (comparative examples VB3 and VB4
according to US 3 793 402) or D (comparative examples
VB5, VB6 and VB7 according to DE 41 36 993). Use was

made here of the emulsions I to III given 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



asz%égggﬂ n_o :
cofporent® ot a®VEfr iyt '
exanpl else ahdpoonpdr atinleiobb Examlesi Gerve #86 metered in

WD 2004/ 056893 - 32 - PCT/ EP2003/011543 * a

transmttance (D 65/10) to DI N 5033/5036 of at | east
88.5% and 5 * a die swell to DIN 54811 (1984) in the

ranfe 400096893 20% For the PArposes of BETLEP2003/011543
particular|ly preferred enbodi ment of the present

i MRMEYTHRE 1§ el OB UVESEES - 0f16 1D g hefi Mmashimoncarkonatd and

as WG riod besai Nt tx awspel | £1aoM. a BN HENIClfas then

or as _a prot eCI-IAIe coveri g.%' or as a

Thelf BrI oW M0 nvEFe¥ vEhe end

il ati f _the_present ,i.nvention, but there js
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of e @dscepf oinphe igvesmiudmsion| . IToreemhkiion III was
partdicd a8y 20h A d¥ eparation oF sped:! 8t X Agsged Latex pe
was prepared by enul si on polynerization of ~"a nonoiter
orf3tsi 5 o R PP T sPRGL 989 by I hei Hhe Bixethgl was cooled to
acrydate and 2% by wei ght of allyl nethacrylate. The

25 content of these particles in water was about 10%

by weight, their dianmeter being about 20 nm B.

Pr élzar abpemnank C@h@-shEbFSM@ﬂﬂiCﬁﬁﬁtﬂbEi§rnHﬂ?§|Ei@ﬁersion
th re- | _paskbgl descy i el ow t 0o
p|§§%p£§€%%§g aP Eb £l e3, %.% Q%en apre i%@%ﬁ?1v%ﬂd the
ex&fi%Bs aled :
VBabrG o .COIRAralliMe xRt £54 VB3 siel:

ing t0 preparation proces
ré$$§§¥5$94c@ﬁ@asaphveteﬁabgle&quEﬂ anflilter
VB4 2260t ALNg pinet
US 3 793 402) or DD%conBarative exan%?e% %%%,bv%% ln?
o VER HEGr difft o DR 41536t093) detpdd syeamPeampffeund in

hertekdfe tthe emul sions | to Il given in table 1. B.1
Preparati on process A (inventive exanples) 19.416 kg

of water were used to forman initial charge by

st iThel ngaat183€ (bnternaf vEsselcodrempérdliur ehriicae¥D (see
ZOQ%Q%GE;%):SZWSEQ’ d'ee:é i e%ooxg{%l%ﬁénf%% YOET Iazaécgu(m:er N4

vessel . 16. of sodi um car bonat €

device, these measurements being made on the particles

in dispersion.

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

20.129 kg of water were used tec 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.
Emulsion I was then metered in cover a period of 1.5 h.
10 min after the end of input of emulsion I, 38.8 g of
sodium disulphite dissclved in 1176 g of water were
added, and emulsion II was metered in over a period of
about Z.5 h. Then, about 30 min after the end of input
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.



73 g of seed |l atex were added. Enulsion | was then
nmetered in over a period of 1 h. 10 mn after the end

of the input of enmulsion I, emulsion Il was netered in
5 o‘%rZ%O 9$6893f about 2 h- Fhen, about BIT/MBR0KV/E11543
the end of input of enulsion Il enuIS|on 111 was

metRRR AT HeBREr ta pERiBHCOR APAGESLCRNtEOtrhhghkrethan 48%

t heoy en»daﬁjhﬂ nrﬂdr ofthenutekanthht, éb@;aé&ﬁé&'i € MBilted in
cool.ed to To.separate the core-shel

par??%ﬁ%yat%%% %%s%%r%?% C2{g FWBEEE ’f Qeégﬂéﬁtﬁ d>1% by

t here idiawedl agae ndispelr ¢ hen) coagul at ed di spersion was
separated by way of a filter fabric. The solid was

dried at 50C in a drying cabinet 15 (duration: about 3

d) . TFusekeraget athes car<dreHadundpantitabke lthdheispersion
pard <l erSiae of 1@§°gofﬁ Sbegl Fﬁéh'Eh e&sagalgabg%d the
2) was determ ned e a Cou

deViRAFUtHexe AESBGrEAeRt svdRi fgnraddesh oAE partWebesrf a

in ﬂm Sf b id, 2Theepanaki QR sPIRGess & (SOMPalAt LVe ving
p&xa les VBl and  VB2) 20.1 QCrg of  water were used
10t6 4 ?1 ?§hﬁ%ﬁlﬁghar§g’ ri n§ugichszc details are
(|M@mmhwa§mhtbmmrMUra in a polymerization

vessel, and 1.18 g of acetic acid, 0.04 g of ferrous

(Il sulphate 12.9 g of sodium dlsulphlte and 121.5
g ofhsse@grtdrde weieecaddéd. t130 Emisidrell wasitthedes (see

metened i M ovalk Al ipthdad Ju@hh the Oamnoéftefcwfter N4
end, of, i nput of erulsion I, 38.

g o
L54i Savptite fd?%%%ﬂf%ﬁfi@?d@%lw W%rowev-lée pdgeécles in
andliemdrsiiam .|| was netered in over a period of about
2.5 h. Then, about 30 mn after the end of input 35 of
emulsion I, 12.9 g of sodiumdisul phite dissolved in
588.3 g Bfewatreriwere pﬂdeésand(Bnuusb@@akbhiw&s examples

ad%@:&\(ﬁrf REYOG 6fg-a 1.5 h. 30 mn after the

end of inp of enul sion the m xture was cool ed
20t g The preparation for comparatlve examples VB3 and VB4

took place 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-batch”, 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 1s 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 laboratocry balance



30C and adjusted to pH = 8, using sodium carbonate. WO
2004/ 056893 - 34 - PCT/ EP2003/ 011543 Any attenpt to

i eve a solids content higher than 48% by wei ght
forWQhéopéégﬁﬁﬁﬁﬁ di spersion-r88utted in RQE%ERQ&Qiﬁﬂ11543
of an increased amount of coagul ate (>1% by weight of
t hetfi spBr sFORYTaSY ToCEephrat e Tie c%#%g@hel¢f the entire

parangbssmbhe 1Y SPLT&h D e iR s rbnOZRN Pt - 8PCLagudale ang
t hen th nd the coagulate di spersion was

sepg?é? 8Ff ;tﬁﬁg Cof a filter fabric. The solid
was dried at SOC in a drying 10 cabinet (duration:

F r_det found in table 1.
par?gaﬁggéF%e of ?heecgﬁgksﬁe?ﬁopartlgw%% IHseeft teﬁﬂ%ﬁitant
2) was deternmined with the aid obagulstuet er(ghld / [¥Bight of
devi ce, the neasurenents being ggde,gn . cl
in dispersion. B.3 Preparation proggsgigﬁig%%%%réﬁfbe
exanples according to US 3 793 402) 20 The

pr epas ati 1 if 0brcopRar atd M8 exaPLes VB3 and g@énépgg and
lOplace ln a ?E ner sybstantially simlar to that for

ExahPFer 1P8F L8188 PeEcacEstanidpind mroneiveat is tedle 8.
theIrﬁl &t sshelde ma}seagaptedlbo dibad whstBRarkBYeRriz¥8 both

d th 25 th
o) Goar®cl 1% MLSPELEL oM VLG, LeRREL IS Al o an
thea%@ﬁ%tl@hb fi n&tmnmmnd shibkl weparticle size
reS@fgﬁi/@wl&@dQ@s@' &l onge e@@em@:ﬁﬁg k%({nerﬂééf?g L® the

conpl eti on. Further detal s of the synt can

Lo }¥F%%&&eglérFSEBtr¥ﬁég?esGP€amﬂ%ﬁﬁ|QEN%%n%@n$§ble 8
30 and ¢oppud@tes contents are given in table 7. To
determ ne coagul ate content here, the entire
di spersion was filtered through a VA filter sleeve in
whikh0a Bed, RO®0 DidN. U488rseteenthabr ithdtascobernd, 50 and,

fixed. The reSU|thEpéé%H§%'%;5964n8edw$%ggﬁgﬂ% the core-

until the 35 aqueous T Uun-o0 s’ cleaf
20t hat coagul at e shell particles in the dlsper51on
P80: = (RSC - R10} /RS0
(measure of PSD uniformity -~ covers 80%

by weight of the core-shell particles)
25
B.4 Preparatiocn 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. In
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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resulted, this was pressed dry with a spatula, placed

in a previously tared gl ass beaker, and wei ghed on a

| aborat ory bal ance to an accuracy of 0.1 g. The

fil¥Patel %.é% S$8%2wi se wei ghed 3@ the | aboPATGEP2003/011543
bal ance WD 2004/ 056893 - 35 - PCT/EP2003/011543 to an
acéﬁra%9eEﬁr%FtPnT%% e hprded diepersior di spersion

i s T CcWrirekd r Qms)b@b:gﬂbn()f (§<9ﬁﬂ&lé atc%zﬁt%t wehght 0,%?9 by
filtrate. .5 Coagul ate % %{ 100 x [wei ght
r esTF1EAY cojaﬁul aPJée?é vvepﬁht fY enffre an = emulsion

d|$mﬂywemui@ﬁjoﬁheﬁndmﬂtsﬁmbﬁ@méﬁsubh@@blcgb@ sl bsg by
ar art e Si t ution

pld%%P'ﬁE é&yi %e gcr%%gé tﬁ% %g egg?g R%;ethyl
dnﬁ@ﬁﬁk#EQedThetnarbyCﬂeawsmﬁ af(lh&tparbmcﬂeylﬁe 260 nm
and; by j7BaRS of (Had cytma égt&aw éE' wﬁgetesbeela) and

particle_size |str tion is also det erni
by Mtans’ of"ate 13 anaq mlyme{rr ad@easigge ofThaolecular

si zesighnen ia t,_a@Bemﬁ/gar emdetiped agn RIQ1oR88o 905t 4

radj us eater t that_of 10, 50 and, respectively,
909 HYP % P?%% %’or%mzﬁg%h]e@ Exfrticles in the

dlsper5|on P80: (R90 - R10)/R50 (mneasure of PSD

unif-or i} Vi 8Q%. by wei ght of the core-shell
rrrc#eé¥ggéﬁgfigg?epa%é¥ron process D (conparative
exanples according to DE 41 36 993) The preparation

f ora conMRalAliy & ©XRAPIE£5 VRIS 1and,s VB7 was
substantlally in accordance mnth Exanple 1 of 30 DE

1541736 983 1AdREVer, PR BHBLAR of RARAS| onOBised pelymethyl
f ommataradryi tatal, clramem®reduszed (keam 38mbe 2% BY. kg,
weigh 41 rder t 0 .adjust particle size of the
|§%%%§|ons to’ ?%OEE‘ %h@qgh'%%?véﬁﬁBﬁﬁﬁ%ﬁﬁ fRre-shell
addiatritere Ll esn kagueearss (ol taratextsodet | ohhaasonet et etdohs for
the individual inventive examples and comparative

examples are documented in table 9.

B. Testing of moulding compositions

Test specimens were produced from the blended moulding
compositions. The moulding compositions and,
respectively, the corresponding test specimens were
tested according to the following measuring methods:

* melt viscosity ns (220°C/5 MPa): DIN 54811 (1984)

* die swell B: DIN 54811 (1984)

¢ Vicat softening point (16 h/80°C): DIN 180 [sic] 306
(Aug. 1994)

e Tzod notched impact strength: ISO 180 (1993)

* Charpy notched impact strength: ISO 179 (1993)

¢ modulus of elasticity: IS0 527-2

e transmittance (D 65/10°): DIN 5033/5036

* haze (BYK Gardner Hazegard-plus haze meter): ASTM D
1003 (1997)

The results of the testis are likewise shown in table 2.




35 in the final stage. Further details of the

synthesis are found in tables 3 to 6, and the
characteristic garaneters are given in tables 7 and 8
and¥@r 20@64PaeeaA3 with pol ynmer 3B1- WO 2004056820338 1543
- PCT/ EP2003/ 011543 C. Preparation of a bl ended

di spersion The bl ended di spersion (solids content

abotihe SAAvRLtMRIONbE | End! SN DY, WAy OF by p of the
emul si on_, pol ynerization, and its nononer conposition

i s YRYEBYLEweiPIRT of thEL hyFORESREEPYR bt E arddBswthynodified
veightleingt ythpostt ybas e(VBhe paatvel ®) siz€ O1ciPEy seen:
particles is 260 nm in dianeter (nmeasured in the

Coulter N4 tester), and the J value of the pol yner
(measucenpirabpl ecabatentebfhthei £02@3shiklg paRasuned (<40%

' hi f 25C, DIN1S

16287 6] L P bl i Carber P LS Ae S AL o P TR of the
Mo UNH -+ D NpeFIR P DRSLAES A dibultdieng icompuosidr omthagsfC  is
on ﬂi@i&ﬁfﬁtlﬁenﬁﬁgﬁdfat@hagL%%ASg%_) %h?h(e%%pn@arative

10@nﬁ$ﬁ%ﬁé}x KG ~Darnstadt) was bl ended wt

r eSPECtTIRI coPBEShRF IO par £PEl d§ BE moafempirapale level at
ext+ler. The eonpesi t {onse fofg the-dhg vi dua
i nventive exanpl es and conparative 20 exanples are
docunented in table 9. B. Testing of noul ding
conmpositions Test specinens were produced fromthe
bl ended noul di ng conpositions. The noul di ng
conpositions and, 25 respectively, the correspondi ng
test specinmens were tested according to the foll ow ng
nmeasuri ng met hods: melt viscosity is (220C 5 MPa):
DIN 54811 (1984) die swell B: DIN 54811 (1984) 30
Vicat softening point (16 h/80C): DIN 1SO [sic] 306

. (Aug. 1994) 1Izod notched inpact strength: SO 180
(1993) Charpy notched inpact strength: 1SO 179 (1993)
nodul us of elasticity: SO 527-2




35 transmttance (D 65/10): DI N 5033/5036 haze (BYK
Gardner Hazegard-plus haze neter) : ASTM D 1003

(1997) The results of the tests are |ikewi se shown in

t abf@ 2004920932 056893 - 37--3BCT/ EP2003/EEIVFLR00BH® 11543
advant ages of the blends A, B, C and D of the

i nVERI®n Zvelethe E6AVAESI oﬁa@lhy dnpeat-mapdi fiedtl moulding
mout sthpgs COMPRSi tions (VB A and VB B) are cl earl y

seen; Al conpar apbt e ctontent—_of _tte core=—shel
a&lﬂée (<40% by wei gi{B) 2 t W8 dharky notfched €npact D

Y
st r(edsngé-hsloéll he moul di nngorrpogztl ong of the
| nvent ion at 23Cis significantly higher than tﬁat of

otfﬁpajreaﬁlve 10 noul di ng conpositions, and is at a
conﬁmMElm@uat -10C. The opticalgqd hazgsandl g4 164
[ awg] WD 2004/ 056893 - 38 - PCT/ EP2003/ 011543
Tab Test results frominpact-nodified noul di ng
corfpusiantorst Biaret VB A ¥B8.B A3B.C D38Cor e3shedl |1 3¥B4  38.4

VB%@llBJpaagtlele§afﬁl cles Particle radius 188 188 164
C%ntent of core- 39.3 39.3 38.4 35.7 38.4

16
38. P&e%qs pdftilél 8% in Plexiglas(r) 7N [% by
\/\Elvgiﬂdhﬁvf SCOSI ty r(s [Pa s] 2120 2780 3210 3060 3210
Di e .swe 1. 5.6 12.

Vi 8,%1 sosf]tteynﬂ?g @Dg‘i §]9 %léé %3%02 5’4?@ 9§0680|%%1[PC] 360G0
| zdd enciwshied B nigd str%hgth 23C0 [R1/anR] 6692 65166.412 .6
6. Qflca]togof[éél{l'}%l 4.1 38 8653 ¢ 956 96.2 94.9 95

point [°C]

Izod notched impact

strength

23°C: [kd/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 2.9 3.9 2.7

Modulus of 2180 1805 1660 1900

elasticity [MPa]

Transmittance [%)] 89.1 88.7 90.5 90.7 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 2.7

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

Table 3: Structure of core-shell particles

VB3 VB4 VB5 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




Char py notched inpact strength 23C. [kJ/n2] 5.2 6.0

7.4 6.7 -10C [kJ/n2] 2.0 2.9 3.9 2.7 Mbdul us of

2180 1805 1660 1900 elasticity [MPa] Transm ttance

[ 94 W89290480766835 90.7 90.9- B&ze 23C [BCL/RPA0B3/011543
2.3 2.01.81.6 40C. [99 5.43 5.39 5.85.8 4.7 4.7
*wiTAPBPeAdeORPEALIPANCE3ROBE wei ght of the solid in

the bl ended di sperS| on basgh on ygie Seigsd | Q,BtGhe VBT B1

di sp{er5| ony rapfe StTuctureof—core=shett—part+recres

VBIVSBRYVRECURBCUERABE | C&% B5 495 85 965 620 980 6209856 95.8

1StM§hﬁbﬂ 20r918@e5 50 50 50 45 2 adgshel | 028725 367
thQ WO 2804/056893 - 39 - PCT/ EP2003/ 011543

Tab A &fion of core VB3 VB4 VB5 VB6 VB7 Bl

Vet hyllyﬂremhabagzhfgﬂ.eteg. 8 90.8 98..@ 98.06598.6.95.8.52 0.2

Met hyl acrylate 0.87 0.87 0.87 Ethyl acrylate 4.0

Allyl nethacrylate 0.2 0.2 0.52 0.52 0.52 0.2 Table

5. _Tehpeshti 6Ampbsisioshef| 1¥83heB4 VB5 VB6 VB7 Bl

Butyl acrylate 81.1 81.1 3l 8Qply 804,481 9B6Sty\;

17:

1.0Butpliaprylete. 9 5 Tatfile 16: 8@oﬁpo§0tﬂon8@f12ﬁﬁ)l 81.0

shegtVB3=VB4 VB5 VB6 VB7 1Bl g Mgthyl qgt igacwl 9”’189630 18.1

96.0.96_96 96 90 Ethyl acrylate40
Do 1 @pg§ggg 1. 1.0 1 0 0.9

5 Table 6: Composition of 2™ shell

10

VB3 VB4 vB5 VB6 VB7 Bl
Methyl methacrylate 96.0 96.0 96 96 96 90
Ethyl acrylate 4.0 £.0 4 4 4 10
Dodecyl mercaptan

Table 7: Solids content and coagulate content

VB3 VB4 VBS 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

Table 8: Particle radii

VB3 VB4 VB5 VB6 VB7 BI1

R10Y [nm] 172 113 133 165
R50' [nm] 163 123 145 180
RS0 {nm] 166 145 168 202
P80t 0.08 0.26 0.25 0.21
Particle radius® [nm] 191 128 162 188
Particle radius® of seed 59 64 10

latices and, respectively,
fully polymerized initial-

charge emulsion [nm]




Table 7: Solids content and coagul ate content VB3 VB4
VB5 VB6 VB7 Bl Solids content' [%by w.] 46.3 53
50.2 50.2 53 53 Coagulate content' 0.2 >25 0.12 0.16
20 §0120P44B968P3] “based i n~ed@h-case on RORYERRAGN3/011543
wei ght of the dispersion 10 Table 8: Particle radi
VB3 WEAassn B WAy Bl R101 [nni 172 113 133 165
R50%nd 4 relb A shiddy 11480 P01 [nnj 166 145 168 202
P80' 0.08 0.26 0.25 0.21 Particle radius2 [nn] 191
128 162 188 Particle radius2 of seed 59 64 10

| ati ces and, - respectively, fully polynerized initial-
charge emul sion [nn] WD 2004/ 056893 - 40 -

PCT/ EP2003/ 011543 ‘'ultracentrifuge 2measured using
Coulter N4 WD 2004/ 056893 - 41 - PCT/ EP2003/ 011543
Patent clains: 1. Process for preparing an agueous

di spersion, by a) using water and emulsifier to form
an initial 5 charge, b) adding from25.0 to 45.0
parts by weight of a first conposition conprising A)
from50.0 to 99.9 parts by weight of alkyl 10

nmet hacryl ates having from1l to 20 carbon atons in the
al kyl radical, B) fromO0.0 to 40.0 parts by wei ght of
al kyl acrylates having from1 to 20 carbon atons



10pei ght,

15

20

25

30

in the alkyl radical, 15 C) fromO0.1 to 10.0 parts by

vvei ght of

crosslinking nononers and D) from0.0 to

arts ba{aﬁﬁﬁ ht of styrenic nononers of the

gen@ ak09 8/

1) R RL R5 ¢1)- R O R4 B2 /R 011543

each of the radicals R to R5 independently of the

ot hBa&entschydmeyen, a hal ogen, a Cl_6-al kyl group or
a C2_6-al'kenyl 25 group, and the radical R6 is
hydrogen_or an al kyl group having from1 to 6 carbon
at ofs, aRHCPOPYnEPT ZPREPEHLRY cOMVRAYFPRS ofl aPer8dRE, by

85. O@bbyaMEmghﬁg Ragsed Qthd hembhDtaFivel ¢ ©6rm38n initial

sconponent s
55.0 parts

Ag}a % C and D), c) adding from35.0 to
By e ght of a second conposition

conpri sing AWM POPLLEERELT .0 42 - 4PCT/ EB2@Q3/HA 14BchE) of a

from80.0 t
F) fromO0.0

gl]_lgglg %%?%Pgnmm ght of (neth)acryl ates

s by wei ght of cross- |inking

mononmers aneeBPEsir®m 0.0 to 20.0 parts by weight of

styrenic ”Q@PWEE§OQJEﬂh@)gﬁﬁeg@J9f§£Py£aby(héigﬂedof alkyl
pol yneri zing to a conversion of | east

based oﬁleFF?éctraﬁélte\ﬁel%‘t’lW fi-“@mcohp(?@en @ carbon

E), F) and G, dkoaddingtheom 1910 -6@i3820 parts by
wei ght of %ﬂ th%&%mPQﬂRPséélgg.gog%gtgrgb weight of alkyl

acrylates having from 1 to 20 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
monomers of the general formula (I)

M

where each of the radicals R' to R®,
independently of the others, is hydrogen, a
halogen, a C;-s—alkyl group or a C;¢~alkenyl
group, and the radical R® is hydrogen 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

compenents A), B), C) and D},

adding from 35.0 to 55.0 parts by weight of a

second composition |

comprising



H) from50.0 to 100.0 parts by weight of alkyl 15
rrethacryl ates having from1l to 20 carbon atons in the

al k%p

r adi

t he al kyl
wei ght of

(1) and pol yrrerl@reng(1 Ny aver si on of  at Ieast
85. 0% by vveﬁ;g based on t he total

conponent s

cal , I)f omO0.0 to 40.0 parts by wei ght of

288A¢PE6893havi ng from1420-20 car boPCBARREO03 011543

radical and 20 J) fromO0.0 to 10.0 parts by
Ed yr i@ méttorfer $oof 10Re Ogeperab foymwaight of

|f§r 5 hhek® § @ﬁeﬁ?@} B’Sﬁmfgrﬂf cross-

gi ven for the darmﬂsrig*. Inﬁmrﬁanba)ns &nand d) give a total

each pol yner

WD 2004/ 056893 -

10 ccor di ng t%o%?%?ﬁ?is EharBtt@rfiz@lbr in that an aqueous

20

25

30

35

f 100.0

o8 R EL 2L Bt L 200 o

zatlion 1 s  carr

in the range frohaEoie 68chombesowf 9@Beandefidribhe formula
relative proport(rlqns of all of the substances are
selected in such a way that the 35 total weight of
conponent s #Jdt PAYNLHAFPDntohe t opaveneight of &he least

aqueous di

a

SRS S0,y ivdei fHiEAl BEsLHaR5Q.,0% '
Ry WRIdEE R 01%84%&‘2 p%r%%eggt*ght ot

di spersién &ddpnepdred Wi.oh +£0BPLOS@Srt@SHY hadi §nd%r 2

by wei ght

o{ cg(aggl at e, based onits total weight. 5

3. Process accord gp?o m1 or 2, characterized
in that 90.00MpPHiYONGI parts by wei ght of water and

fromO0.01

[3:5) 10.£0Qpart ¢ @6 %'Ogli@op rts 'El'ﬂ)h%zl f I %bfe alkyl

used to form an initial charge,
i ght gi ven g|g@t§ap§ﬂgpt@5 having from 1 to 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

) from 0.0 to 10.0 parts by weight of
styrenic 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 H), I) and J),

where the parts by weight given for the

compositions b), c¢) and d} give a total of 10C.0

parts by welght,

characterized in that

e)

each polymerization 1is carried out at a
temperature in the range from above 60 to below
90°C and

the relative proportions of all of  the
substances are selected in such a way that the
total weight of components A) to J), based on
the total weight of the agueous dispersion, is
greater than 50.0% by weight.



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

| east one of the preceding clains, characterized in

that use is made of an 15 anionic or non-ionic
emffRi49%44605889Pr ocess accordfhg-to at | FESVERRE0G/ 011543
the preceding clains, characterized in that an

aqueous EMRFSTHN a%ﬁﬁ?ﬁf-%nﬁq sédadmsded |egrdteniged in

to forn1ﬁmat20amn|&q@éo@garggsp@rsfgﬁcegg age mggkgg t Qhich
Caimb5, characterized in gt eed | at ex ose

parti cl & Ve US® ne&Str é:alanoy ulMer et d copgulate,
in the rzagsl foromtss Codiml 2&@1@ nmis used to form

an initial charge. 7. Process according to at |east

one of the preceding clains, characterized in that an
agueous %ﬁﬁﬁ%ﬁ%macmhrdhngoﬁ$W|@é@lmnlakkylzalchhmbcterlzed

havi ng fipmaz2:t @03@02%&61@*90@93%%{&5% gh%e | of water

radi cal is_ used forman initi rocess
accor di iJ'd o BT ealt Conetsf ¢ e%’red?w’frﬁ; RY ai Weight of

char act @mlzleﬁﬂlréﬁ hat-et h@s@@' YdBE‘f iF2@ki 0fln 39,11t St €RRarge,
b) tod) .is |nht| at ed _usi,n koxodl sul phat e,
Yoref er aBﬁFﬁ?su 9< amrsicurk nHFEJF’ Caldkalgn rr%f‘é? a total of

per oxodildli]l fgHatrear BAD X004/ 1BFB893 - 44 -

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

one of the preceding clains, characterized in that the
relfat i ve€rgessoradasisiiofg did of ldessubseanteshar preceding

sel ect ed:lél‘?‘nssuceh@rﬁ‘@ﬁfefb%dcqrne shet | u@%rtj'by fﬁ%d@r &f an
5 obtained with an overall, rad| us, neasured

13coul t er ERGF qur’toﬁ’elroa{ﬁé'e HE@EF t o Iess t han
250 O nm 10. Process according to at |east one of the

cedi 10 cl ai ns character| ed in that _.the second
% ther?‘:gf fiT r?ocr%ﬁ)\edlnrﬁ MUrE aret et ¥redef ntg preceding
: reqw red:labyﬂsoor@mmcpmlzléd Oor éhsheldn pagiecheSemulsion

ObtainaWH%é%/ébﬁEPf§§§ a seed latex is used to form an
20 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

25 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 aqueous emulsion
which comprises an alkyl alcohol having from 12 to

30 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 the polymerization

35 in steps Db) to d) is initiated  using a
peroxodisulphate, preferably using ammonium and/or

alkali metal peroxodisulphate.



15 according to at | east one of the preceding clains,

in particular according to Claimé6. 12. Mul di ng

conposi tion conprising, based in each case on its

to{TEP REL4AL56883A) from 1.0t 4450. 0% by WRGCHHEPHOR(011543
| east one core-shell particle according to Claim11,

B) Prom Proces§sogceorsyndeitghiatoflemsy et whethe preceding

(et h) aceyhifspol YeREra&ef{2840. O d 0 45%xby WREONt  Of it ive
styrene-_ 25 acrxlonltrlle polymers, and D) from0.0 to

10. 0% byPRBPEREL8PSoferd Hadrti ¥B8 sSKRstencre are selected
per cent agas bmcheightw@ertb&Q;0%?&%—3M§%¥n.§gﬁﬁfaﬁgs are
0 13. LNg .co sition_acc ing,to aim12,

5‘g’har act g/ggggéni@% t‘“ﬁa% t#e Fﬁstrﬁ;ztatcrﬁﬂ%}]c“)s’[ sfgqsured by the
pol ymer €nvbhpasseshdihsedni rtheachacgse faom t5501®t &b less
wei ght, a).fregnsg. Qto 100. 0% by wei ght of alkyl 35

net hacryl ate repeat units having from1l to 20 carbon
atons in the alkyl radical, b) fromO0.0 to 40.0% by

wei gt oprabkyk aeeykatgg £epaat 14Risks HAVIJHY HOLPBleceding
to 20 carbon ato in tﬁe al kyl radical and WO

18004/ 056863115 45 ChapeFtep 66 o 5482t c)the opgeondt gnd the
8. 0% by ukight mohosisyr e €riiepeatre wRidessedf ihHeas required

gener al r oyl where the percentages by weight
gi ve 100£89§§9§u§%%%ﬂ?'in total. 5 14. Moul ding
conmposition according to Claim 12 or 13,

ChaIﬁQte@bEQdSﬁQlihabaEQgcqgglmdﬁ%é#HggEéti§g 2 [R{rocess
conprises styrene-acrylonitrile copolyners, er e €
13t yr ene- a8F9FoaT¥r FPe2EopBRFire PReWSEe thist Musse U@ dhyclaims,

pol ynmeri zhngaadycil Xt Usechhbiichyi 8oCcOrposed, of from 70
to 92% by wei ght of styrene
12. 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 9%.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 0.0 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% Dby 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 carben atoms
in the alkyl radical and



from8 to 30% by wei ght of acrylonitrile and fromO to
22% by wei ght of other conpbnoners, based in each case

on the total weight of the nononers 15 to be

pol ¥pe20024054893 Mbul di ng conpédSi ti on acc@adi/EP2A0D 31011543
| east one of Cains 12 to 14, characterized in that

it conp?) sEEompblsed ton § 18%t byalwadaihghtof f sbgrénict cepeat
20 10. 0% byunei ght e OEh@n@éﬁlgfap%é{%ﬁwh?fF wei ght -

aver age nol ecul ar wei ght hi gher east 10% .

t han tgha‘t’ %?etﬁé’e( nE?HFSBF?EF’é ﬁbﬂ’yﬁ’@rl%i)t [§P-If]‘— 1®0.0% . by
Moul di ngwebdtat nawpl €of£ oM a noul di ng conposition 25
according to at |east one of Clains 12 to 15. 17.

Moul di ng according to Claim 16, characterized in that

t hel doul M tras aomiaoaitSOﬁt ericogdioignttd SQad0612 or 13,

B50) of t I Q 30 and

por 0 col S ey ) B Yade SRRh a0 Bitor 1 cion
st rengt EPUES ¥ <@ar ﬁyyrﬁgﬁr—eA)fytl@nllS©liég mpohymézea,st where
6.0 kJ/mgugts@§£éﬁ@da@fy?$ni@§§ie goéokgﬁggsaker%oggtglned

nmodul us of elasticity to SO 527-2 of at | east

10pa 5, a WaRLIBSESAMTY 108 Bty Mhigh gt s e gyhof

15

20

25

30

35

a transniddrane {d G5 1) wday NHA33/R036 of at

least 88 éﬁ% 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,

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
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
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
and particular preferably at least 93°C, a notched
impact strength NIS (Charpy 179/leA) to ISO 179 of
at least 6.0 kJ/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
(1997) of at most 2.5%, a transmittance (D 65/10°)
to DIN 5033/5036 of at least 88.5%.



