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WO 2006/ 117041 PCT/ EP2006/ 002412 1 Method for
producation of bead polynmers with an average particle
size in the range of 1 mto 40 m and noul ded masses

Ided bodi es conprising bead pol yners:5
Wo%dbg”gﬂ invention relates to processes for %?éggg@ﬁogﬁmz

of bead polyners whose average particle size is in
the range from1l mto 40 i§ by dispersing and

pol yneri zing a pol ynerizabl e conmposition in an aqueous
phase. The present invention further relates to

nmoul di ng conp03|t|ons and moul di ngs which 10 conpri se

pnerer biicgt PEBBELaSR I R B Suer B g sie

ﬂ'tﬁ%ﬁ%@e bf1 2’{ m 80 ﬁ{ 4R n%ulééd heisel P olldba bédias

y nar ow particle size distribution.
One of the uses ofompesiegbeadpolymersy ot hers, is as
additives for 15 PMVA noul di ng conpositions. A
particul ar application sector here is that of
light-scattering noulding conpositions. In this
sector, standard noul di ng conpositions are bl ended
Thewiresentimeantiondelatesio proceeses By ipfepaiatien of GARE ROWARSS

S e 0850 L L B B
and @?ﬁeniﬁ%hcﬂdﬁﬁné@iﬁlﬂ’é chhpositidhan spaiduiousphare! Thees

MVA Wwhose particle size is well above 40 'ﬂ
presme:ra@mam ag—awaﬁrehamw meuiding corgrpaitiens ped maulgings which

h, d
comple BB re B PR heBE “been' | noor por at ec

into the noul ding conpositions. Because the loss via

25 backward scattering is snaller, result, h
Var@uwﬂahﬁat&nﬁy@w*gﬁh bea aﬁiymﬁ@ whase; Qc’f'ﬁ‘ﬁ'@ aimeter 1 of tre

ol
os G 3, S5 A0 LA ROR A i, O
distiifionl Osk dfahyasds @fbﬂtdserbewisc amdng others, is as additives for

PMMA moulding compositions.

A particular épplication sector here is that of light-scattering moulding
compositions. [n this sector, standard mouiding compositions are blended with
what are known as scattering beads, which have crosslinking and whose
refractive index differs from that of the matrix. Materials currently used in these
moulding compositions are scattering particles based on PMMA whose particle
size is well above 40 um. The advantage of these scattering particles is the high
degree of forward scattering of the mouldings once the scattering particles have
been incorporated into the moulding compositions. Because the loss via
backward scattering is smaller, the result here is substantially higher luminous
efficiency when comparison is made with traditional opacifiers, e.g. BaSO, or
TiO,, at a high level of scattering. This preferred forward scattering can be

determined via measurement of transmittance in combination with the halved-
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determ ned via neasurenment of transmttance in

conbi nation with the halved 2 energy angle or

hal ved-intensity angl e of noul di ngs conpri si ng
scatteri-ng beads. The snakler the particle size of
the scattering beads, the higher the level of 5
scattering effect for an identical proportion by

wei ght in the nmoul ding conposition. Use of smaller
beads can therefore reduce their anmount. This saves
costs and conserves resources. Furthernore, the
moul di ng conpositions equipped wth the smaller bead

eneliy A o FEvPRdtieBa LA o FOdER oo RE el o,
bead€ss marked 10 effect on these properties. If

scattering beads whose diameter is smaller than 5 m
are used, the resultant noul di ng conpositions appear

mar ked L. | .
The SRIET Bl PaEls: e e iR Eb TRy, HRSORE P tpvpl ol
scatﬂei'i’ir@lémﬁt SRS ifériagﬂbiﬁieﬁﬂdalnﬂbp@ftibyllby(weighb icthg rad@dinBAMA)

2 . . ,
compB 1. J5e RESTYRIST PAARSCR HARIORS GEUe RT AT aN. TS
savé%oé:c}{éf? LnBohsENVEE ARG8T Eleth&tnote Zfiel olItRG dorfibdsitions
0"mcan be produced wth good results by way of a
equipped iwiitt thti somalleo bead matymesnextebit exeslienhmaehahicad

I ar ge anmobunts of organic solvyents are used i
properie’s SRvees iststerd anee Ty o SPefie i b et § s naried
effed SHPPR8E prdpériBs Af et LRoYe tifanvateKistgmalBedisn

obtained'in this way are therefore expensive and, for
5 um ess assd,dhe resultardneouiding coserpsitionsrrpegp Markediymore

sectors descri bed above. 25 Pol yner beads can be
velloypt ai ned via conventional suspension pol ynerization
reaction at |ower cost. However, the size of the

resultant particles is generally %reater than 40 m .
Furthémhore; Sedbends desaiibedraboye can also be used for matted moulding

~ compositions and polyalkyl (meth)acrylate (PAMA) plastisols. However, these

application sectors are not of prime importance in the present invention.

Polymer particles whose order of size is from 1 pm to 10 pm can be produced
with good resuits by way of a precipitation polymerization reaction in which
large amounts of organic solvents are used. However, the solvents used create
problems of safety and disposal. There are also probiems with work-up. Beads
obtained in this way are therefore expensive and, for reasons of cost, are not

used in the application sectors described above.

Polymer beads can be obtained via conventional suspension polymerization

reaction at lower cost. However, the size of the resultant particles is generally

greater than 40 um, with broad distribution.
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By way of exanple, European Patent Application EP O
443 609 A2 discloses a suspension process for
preparati on of bead pol ynmers by conbining two
separately introduced phasgs (nononers and continuous
phase) into a mxing cell with a high I evel of shear
energy and then polynerizing the nononers in a5
conventional reaction vessel. Various auxiliaries are
mentioned for stabilization of the dispersion. Anbng
these are, inter alia, inorganic substances, such as
cal ci um phosphat e, and organi ¢ conpounds, such as

By vgq%tlaﬁéa?azﬁ%ig? Eh%’oapt&igflg%it%ét /tkﬁéfié/a\fiioﬂ%P d £208b9 ABRISIGEES a

use al um ni um

suspEEsY pRizess for\Braparitidnus et adpdiinerisB coP8inkdy tve,
inter alia, styrene and (neth)acrylates.  Th ,exanﬁll.es
sepai I £ S
taly fitopvser Zhases (BONRDIFSSENd FoREIDY LS pliags Into & mixing
Q 9 i r ; Y '
ool Btfip B Teuslsi shgar el Bl LA FERIAMINGHE MondficaSin 2
congftionapreaclien viessal. Yaress anxitidves argmehtiomedfanstabili@tion
m EP 0, 443 609 A2 does n t(ﬂ(jl.escri be .t he, use of a
of ther dsReSIan: Aganseiese ars, IRISF GG, Rig'9gESIBSEASSBEYoRSS
| ' ' digflatives or
cale PRl e ot
polysiniyt alsbkolf &P 0 #4Bt609sk2tibes nnydascrils ihg AUmiNgs
becaase t he non-crosslinked polyner particles would

COMPPYBBPve in the noul ding conposition to be prepared
and woul d 20 therefore be ineffective as

Morestis 1od T EE-p 48805 K2 Ee it sty sisiind ingddiates.
Thef%‘%b)ﬂﬁésssm}%Iyﬁ‘iﬁ\{é@z;)%i%nﬂﬂrrﬁéﬁdrﬁeﬁianu S Witich REcompges

roml mto di sper si n% and polynerizing, in

80%alby weight of shinere and 268 PrwvaighinTduty msedata. Jheassyliiantn

[ | % byv. i ah
polyiiel At Bpeh Ve paREia SeeE I SRet Ry nar it A0 uR
EP 6 248600 EHo8s ndt 883 be' b isé FHWSrobslirtking agent.

According to EP 0 443 609 A2, the polymer particles can in particular be used in
the powder-production industry. However, they are not suitable for light-
scattering moulding compositions because the non-crosslinked polymer
particles would dissolve in the moulding composition to be prepared and would

therefore be ineffective as light-scattering particles.

The specification DE 100 65 501 A1 discloses a process for preparation of bead
polymers whose average particle size is in the range from 1 um to 40 pm, by
dispersing and polymerizing, in an aqueous phase, a polymerizable composition
which comprises at least 50% by weight of (meth)acrylates. The dispersion,

stabilized by an aluminium compound, is prepared at a shear rate > 10°s™.
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The resul tant bead pol yners are used, inter alia, for
production of nmouldings wth nmatt surface, and the
nmoul di ngs shown in the associ ated exanpl es have
transmttance to DIN 5036 in the range from76.3 to
91.1, yellowness index to DIN 6167 in the range from
2.9 to 9.4 and hal ved-energy angle in the range 5 from
18.5 to 22.5. However, a higher level of scattering
action is desirable for many applications. In view of
the prior art stated and di scussed herein, it was
therefore an object of the present invention to

The %?LXI#@ tbgg# é)% S\ﬂﬁn%rs}'gl}‘bne‘ﬂ%j o f?‘ltténrgéx]lalmlfj&fﬁrogﬁétﬁ)rpa‘ HEGhgkO

ave t ransparency an

with Thtt BUrfayes | drehesaouldimdg@xsholireini the @rssoaatduieemmpies thave
achi eve the |£rovemsnt in sca.%ég ct on in

trangpaftiaacedniliN $736 Withegapgr fro i Eoteliowngss ey to
r: PRt -
DlN%H@? mﬂgééféﬁ\g%d I'n agseltgmpéetlEP g%d%ﬁgﬁgh??mﬁ?ﬁ%
fromC1 8 o désvevare asughtrisveél of scatteingadion inslesisableyfor
result of these circunstances, are achieved via
manﬂﬁﬂpéfpﬁ%@sobt ai nabl e from bead pol ymers which are
obt ai nabl e via the process. according to O ai m 1.
Accordingly, the present invention protects th

In vupwcm‘ébe pﬁor artstaledrand dacugsedherpiga was Wﬁé&fgre amgbject of
ead Yers
e o i e e S
whlcfhfeﬂrfhé RenfetitheiHig eanaxiainh transparéney raaslpnmimum yellowness
endent subcl ai ns descri be parti cul arl use
undeénﬁbalmenw e Was i seuievs o Peneveist LsAer s asfion in
rvﬁ%’lﬁ %Higmﬁé’QEB& tions and of the noul di ngs.

Surprisingl’y, "a process for preparation of
hi gh- speci fi cati on bead polyners 25 whose average

The%?é@le%g daﬁhza?§q1 e'?ob %%% élﬂﬂﬁnlg nrthteQ ?e%s mentioned

[‘arge a organic
can beldegined rreslse!ﬂmgd@htspmmér fafm ¢he tinwmptaln;zma dlsz:assem

nereias e by e AnEs Bl TRk B e ¥ i m
mouldihigs BBtaAHIFO HSPHESE polfifirs wiiéh are obtainable via the process
according to Claim 1. Accordingly, the present invention protects the process for
preparation of the bead polymers, the bead polymers, the moulding
compositions encompassing the bead polymers and the mouldings obtainable
from the moulding compositions. The respective dependent subclaims describe
particularly useful embodiments of the process, of the bead polymers, of the

moulding compositions and of the mouldings.

Surprisingly, a process for preparation of high-specification bead polymers
whose average particle size is in the range from 1 pm to 40 um is provided,
without use of large amounts of any organic solvent requiring disposal after the
polymerization reaction, by dispersing and polymerizing a polymerizable

composition composed as stated in Claim 1 in an aqueous phase, where the
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5 dispersion stabilized by an al um ni um conpound is
prepared at a shear rate > 103sl. The inventive
nmeasures achieve in particular the follow ng
advantages, inter 5 alia:sThe inventive process
permts filtration of the resultant bead polynmers. =
The pol yneri zation . process of the present invention
can be carried out wusing comercially avail able
systens. According to the invention, the bead pol yners
can be obtained with 10 relatively little safety risk
because the anobunts of organic solvents used are zero

o B PRI F ol SR B el b g e

> 105ybst ances. The bead polyners are extrenely
i nexpensi ve. Bead pol yners prepared according to the
i nvention exhibit a very high level 15 of scattering

The %&%hﬁ\?‘%}lﬁéggaI'%Cgérﬁg\ggfneg?%l%%r ﬁ’fé;@b%&&%@ﬁé dOMter

0 gl ve nouldings. ey eover Teature
alia: | ow yel | owness i ndex, high transmttance and a | arge
hal ved-intensity angle. The average partj cléa si ze of
= Theeinyeativeprogess pepndp dittedionsf the e ﬁaﬁté% BPIYIMRES- 20

. HEREDhg AN bR 1 PR B s B

URig teinenertiatly avaikiisedystentdie particle diameter. This
val ue can be_ obtained by way of exanple via |ase

= Asoorgipgite thersvrptian. thediead RRlymPH %afhhﬁp;bi%?eg %thu
b BT B stk MBI ROEn e
dre Zepsiodonly rhimimak dhi2i partioalbr cdin eBmiretid dak lileration or

bbb Rer A A taee s T

= THPHERS bBlmerS AR bR PleRfneQPendv&r 09r aphs.

= Bead polymers prepared according fo the invention exhibit a very high level
of scattering action when incorporated into mouldfng compositions and
moulded to give mouldings. They moreover feature low yellowness index,

high transmittance and a large halved-intensity angle.

The average particle size of the bead polymers prepared for the purposes of the
present invention is in the range from 1 um to 40 um, preferably in the range
from 5 pum to 35 um. The particle size is based on the particle diameter. This
value can be obtained by way of example via laser extinction methods. A CIS
particle analyser from L.O.T. GmbH can be used for this purpose, and the
measurement method for determination of particle size is found in the user
manual. This method is preferred. Particle size can also be determined via
measurement and counting of the particles on appropriate scanning electron

micrographs.

Particular embodiments of the inventively prepared bead polymers exhibit

narrow size distribution. The standard deviation from the average particle
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Particul ar enbodi ments of the inventively prepared
bead pol yners exhibit narrow size distribution. The
standard deviation fromthe average particle 6
diameter is particularly preferably < 30 m very
particularly preferably < "20 m and in particulars 10
m In particular enbodi nents of the inventive process,
spherical bead polyners are prepared which exhibit

no, or only very slight, coagul ation, aggregation or 5
aggl oneration. According to the invention, the bead
pol yners are prepared via polynerization of a

nposi ti.on whic |ne h case basged .on it
dlam@egmpamw@wgé}em%ﬁ HRNVER. wav\)é%ﬁﬁ?ra%y@o pm
L.y f&om more than 50.0% by weight to 99.0% by
and@{i%ﬁcﬁ% d‘vi;caygqgeousl y from 60.0% by weight to 98. 5%

by 10 wei ght, very particularly preferably from 70. 0%
In paicur ghibddim8ritsIsfthy muwrtlgemmmessp ap!nermal heafl polymers are

80. 0% by weight to 90.0% b at | eas onhe
prengHb VAR SEVIDRECK OF Al Yoy YT ErEoasIRask g fORRngR 4
1 % by wei ght to 10. 0% by wei ght, preferably
agg’f’”{é"g@'? % by weight to 5.0% by weight,
advant ageously from 0. 5% ght to 4.0% by wei ght,
Accdrﬁlmga’tqﬁhpanverdl@lnathq/bﬁﬂcbﬂ@%/mﬂl‘§ are arﬁnare%vm/p%wﬁza?@

ofago%o% lo\ﬂew ﬁ@ |no§acgtcaa{ a{lge?orf ﬁé’th&l \pe/flqay cW?ﬁ E(est 0

Cross ent

ﬂf@ﬁe tharess.000 89 wiiigiYphsfersdlgfrom moed t-rmbﬂity 0% bym@@%to
ght to less than 49.9% by wei

- aé@&mbug&m@ adyaragecusly FemeD e bb/gf\’%hfd%%%e% ht
weight, very particularly preferably from 70.0% by weight to 94.3% by

weight, in particular from 80.0% by weight to 90.0% by weight, of at least

one compound of the formuta (1),

(1}

» from 0.1% by weight to 10.0% by weight, preferably from 0.1% by weight to
5.0% by weight, advantageously from 0.5% by weight to 4.0% by weight,
very particularly preferably from 0.7% by weight to 3.5% by weight, in
particular from 1.0% by weight to 3.0% by weight, of at least one’ |
crosslinking agent and

= less than 49.9% by weight, preferably from 0.9% by weight to less than
49.9% by weight, advantageously from 1.0% by weight to 40.0% by weight,
very particularly preferably from 5.0% by weight to 30.0% by weight, in
particular from 9.0% by weight to 19.0% by weight, of at least one

compound of the formula (11)



10

15

20

25

20 very particularly preferably from5.0% by weight to
30.0% by weight, in particular from9.0% by weight to
19. 0% by wei ght, of at |east one conpound of the
formula (11) 7 R O 8R Thesradical 'R is hydrogen or a
i near or branched al kyl group having froml to 6
carbon atons, preferably hydrogen, nethyl or ethyl, in
parti cul ar hydrogen. Each of the radicals 2R to 6R
is, independently of the others, hydrogen, a linear 5
or branched al kyl group having froml to 6 carbon
atons or a halogen. Particularly preferred al kyl
groups hgye from1 to 4 carbon atons, advantageously
lor 2c rbon atons, in particular 1 carbon atom and

enc ass<in ’part i cul ar met hyl , ethyl and isopropyll).
P& ticlflarl'y preferred hal ogens are chlorine and
brom n t he purposes of one very particularly 10

advant ageous enbodi nent, all of the radicals 2R to 6R

The %cﬁcﬂvw @qswr Rgérrh@r 5 fidb8Rbr BRanshéy drngbgroupr hzmﬂiglfrbm 1

he radi cal is a linear or branched al kyl|

to Gaarhqmt@mﬂ pyefaraa}y By@d@ges, Bt s rihy! qncﬂﬂﬁ'%g%f m@imgen-
from1l to 40, preferably from1 to 24, advantageously
froml to 12, particularly preferablyfromlto6 in

Eaclpaf tHectaidivald FR o iRtlsz ||4de;§ra*rdmntly oatrmmtheEsxdeocﬁg&m@ linear

radi cals 8R an , ndependently of t t hers,
or bwah%@wbgm&lp 5 DS BIBTEaH HIAras otdRodker o
f 1 to 40,
PartiBuldy dHfREra 19?29%25*’%5@2%’?2%2?5;9‘3“ A to 12,

advq;ﬂageamﬂhaﬂ loy 2 @TEOBramm? ihrpaniaulaint earbon gar iad! ar
encarBRRRRE it B a RN 219 RPbioih o RBL L BN EBRBH

halogEn® & RS 8Mbrih& LRATHremires) FUMIRG pufgbseardiioniel vary phticately

Substituted styrenes havi ng ) 6
advantageous embodiment, all of the radicals “R to R are hydrogen.

The radical R is hydrogen or methyl.

The radical 'R is a linear or branched alkyl group or an optionally alkylated
cycloalkyl group having from 1 to 40, preferably from 1 to 24, adv_antageously
from 1 to 12, particularly preferably from 1 to 8, in particular from 1 to 4, carbon

atoms.

Each of the radicals °R and °R is, independently of the others, hydrogen or a
group of the formula -COOR’, where R' is hydrogen or an alkyl group having
from 1 to 40, preferably from 1 to 24, advantageously from 1 to 12, particularly

preferably from 1 to 6, in particular from 1 to 4, carbon atoms.

Particularly advantageous compounds of the formula (1) for the purposes of the
present invention encompass in particular styrene, substituted styrenes having

an alky! substituent in the side chain, e.g. a-methylstyrene and a-ethylstyrene,
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an al kyl substituent in the side chain, e.g.

a- net hyl styrene and a-ethyl styrene, 8 substituted
styrenes having an al kyl substituent on the ring, e.g.
vi nyl tol uene and p-nethyl gtyrene, hal ogenated
styrenes, e.g. nonochl orostyrenes, dichlorostyrenes,
tribronostyrenes and tetrabronostyrenes. 5 Anong the
particularly preferred conpounds of the formula (I1)
are in particular (nmeth)acrylates, funarates and

mal eat es which derive fromsaturated al cohols, e.g.
nmet hyl (nmeth)acrylate, ethyl (neth)acrylate, n-propyl

R e L T et

and prbthyistyrehst l&alogema‘ﬂed(stmahbe,cez gl mioepchloetdtyichesy |
nmet h) acryl ate, hep t Eﬁt %g%acr | at e,

dichipreslyfenssi Vlbﬁ%@fﬂﬂyf% da (AbEPrROS &?@ﬁs
(nmeth)acrylate, 3-i sopropyl heptyl (nmeth)acryl ate,
nonyl (neth)acrylate, decyl (nmeth)acrylate, undecyl

Amdng&hb)panhtqdlaﬂyepreﬁemmf hympodedy bf theefornater (yn) &rejn particular

(me‘?vg%q Wrg@g}zgg ,ral l at@paé%yéb%ﬁ?éf@m saturated alcohols,

e.g. %‘ié’fﬁ%l"{bﬂettﬁ)a@%%‘tb E1FEA h%éﬁf)é(d: fdp@d@ﬁ&ih)acrylate
acry at’e, penfad ecty )acryl at e
lsoprm)yhﬁ'eem aa(‘ry@te])rabugyi éne h)@w@&mgpﬁ@gﬁﬂémth)acwlate pentyl

(me% %1 %Xﬁf@etag&{?@%&%ﬁwgcryw(ﬁﬁﬁ a?:'i'ﬁate heptyl

(metﬁjé fate) B-idricleitgihepyl (het)arataty) adtel, (nteth)duyylete adecy |

£ lsmﬂaﬂég&{y reblaeele. 208! (BRAEAe. RSV HMR AR B

und%ﬁgﬁea | cos W{I%Gm&y 5'1“ rggéﬁllc%%s%daﬁpryl ae
(methr)mctrwhm: rzymuwlmﬂﬁayr (meihasylatatridecyl @m@ﬂt)gll:ryiate
s-mepkntl YOG aradeont BRethaEh g, SeadsSl *

(met?u%ér%@fg He‘?‘(‘éeé g?fﬁé'th)éﬂﬁﬂétéaﬂrb{étﬂ?[ﬁexﬁd Qﬁsl’hﬂétﬂ)acrylate

acr orn (et h) acryl at e; and al so

_heptatiecy Qmeés)powymteg5ﬂaam@pylhspfadacylﬂn@m)@§rylate

4-tert-butyloctadecyl (meth)acrylate, 5-ethyloctadecyl (meth)acrylate,
3-isopropyloctadecyl (meth)acrylate, octadecyl (meth)acrylate, nonadecyl
(meth)acrylate, eicosyl (meth)acrylate, cetyleicosyl (meth)acrylate,
stearyleicosyl (meth)acrylate, docosyl (meth)acrylate and/or
gicosyltetratriacontyl (meth)acrylate;

cycloalkyl (meth)acrylates, such as cyclopentyl (meth)acrylate, 2,3,4,5-tetra-
tert-butylcyciohexyl (meth)acrylate, cyclohexyl (meth)acrylate, bornyl
(meth)acrylate;

and also the corresponding fumarates and maleates.

The ester compounds with long-chain alcohol radical, in particular the
compounds having alcohol radicals having 6 or more carbon atoms, can by way
of example be obtained via reaction of (meth)acrylates, fumarates, maleates

and/or the corresponding acids with long-chain fatty alcohals, the product
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The ester conpounds with | ong-chain al cohol radical,
in particular the conpounds having al cohol radicals
having 6 or nore carbon atons, can by way of exanple
be obtained via reaction of (neth)acryl ates,
fumarates, mal eates 30 and/or the correspondi ng acids
with long-chain fatty al cohols, the product 9
generally being a m xture of esters, e.g.

(et h)acryl ates having various |ong- chain al coho
radi cal s. Anong these fatty alcohols are, inter alia,
Oxo Al cohol (r) 7911, Oxo Al cohol (r) 7900, Oxo

Al ] 1100 f ol 10y -
genayaly GRperg. it offisifiss olasd i crbfaeee haftihetios e
chaiffERidhol radliddi®hanehg ihesdfatty Aidshdipatd, inteballa,ab

- Epal (r) 810 (Ethyl Corporation); Linevol (r

Alcohbi%%%ﬂ 1rPx9 Alccahot® 8680 Oxp)Aleaiol ®shiiq, A‘@@ 76%, o
Aol gt 12650 M L bredf (53R Ol e A R e e R
wpr b o (AR P8R S8 oo Sebapaniduammumancns 7o

LinePa® 0 ¢4 bad INeodpt® 28 (Shetivied); Dehyoat@atHysirenal® and Lorol®
fumarates, i.e. R8 and RO are hydrogen in

gradpar(€oguisirAgropeld 35 ead Fenplli1Rermaon flenisein Lmpit Kalcol
eral Iy, preferred over the acrylates. 15 For
2465 e hiEhtcas), !

f the present invention, the term
(nmeth)acrylate enconpasses nethacryl ates and

| at I Xt f £ AL
G B EBe A5 B D, SRIPRAE e ghsrp pfcany
preféf&d blét thenfaleatdshendRinwiratas, i.e?R® bhd Rraredyidnigergin
agent. In fact, it is possible to use any o

f the
particaiapy ineferradi embodimenis de Methacndaiesiang geger %\4‘?/ preferred

f.ree- i.cal polynerization and which can be
Overébﬁ%lcbﬂ%lﬁg'zed with the conpounds of the formula (I)

and (I1). Anong these are in particular 25 (a)
di functional (neth)acgryl ates ref er abl
For the purposes of thc(e presgnt?n\}/en%on, thepterm (metfh)\écrylate

encompasses methacrylates and acrylates and also mixtures composed of the

two.

According to the invention, there are no particular restrictions on the nature of
the crosslinking agent. In fact, it is possible to use any of the compounds which
are known for crosslinking in free-radical polymerization and which can be
copolymerized with the compounds of the formula (1) and (Il).

Among these are in particular

(a) difunctional (meth)acry!ates,. preferably
compounds of the general formula:
R : R
H2C=(|3—CO——O—~(CH2)11—O—CO—(|3=CH2



conmpounds of the general formula: RR '
H2C=C-CO- O (CH2) n-O- CO- C=CH2 10 where R is hydrogen
or nethyl and n is a positive whole nunber greater
than or equal to 2, prefergbly from3 to 20, in
particul ar di (neth)acrylates of propanediol, of

but anedi ol , of hexanediol, of octanediol, of
nonanedi ol , of decanedi ol and of eicosanediol; 5
conmpounds of the general formula: RRR
H2C=C-CO- (O CH2-CH)ri O CO C=CH2 where R i s hydrogen
or methyl and n is a positive whole nunber from1 to

14, i ticul di h .yl at es. of I

e R PyeodeRaraneiig] JAan. s egio B yP O srsster
o ah%rfeagﬁahw NSl fror 3 aHE srphiticuRmeli@ethicrylates
10 tetradecaethyl ene glycol, of.propylene,qucol,.of,
oki)fmropghecg‘;by@zﬁbumlr@d@g, oftherangdivhm| sisianadiol gl pggianediol,

G ycerol di th)acry| )
2?%5:9-0&”??5’-' %5&‘?5%&@%9%@@1 [ 3- hydr oxypr opoxy) -
phenyl propane] or bis-GVA, bisphenol A dinethacryl ate,
neopent yl . gl ycol i th)acryl ate,

3 CGZPEgU'EA%QU%&Q%@WﬁB&QW@G‘r yet hoxyphenyl ) propane havi ng
15 from2 to 10 ethoxy groups per nol ecyl e and
1, 2-bi s(3- metpﬁacr yl oxy-2- h r oxypr opoxy) but ane. (b)
tri- or potsHCRU0-o@-qHptsH0-ai0es—d=RCHar ti cul ar

trinmethyl ol propane tri(neth)acrylates and

PFALRCRYS ﬂggfo?ent&trﬁ% 5 AGS ¥l pisttive(wholgmuinibdrifrdoh rMdo

agent havi t least two carbon-carbon doubl e bonds
of4, ia@adidular ditmethdaarylaies §f ethilepgralyaall afidigthylgne glycol,
net hacryl at e and Lyl .a ; j
crgernetgvaDenfiereitRii Bl of foadisRiieo giycal, o

10 tetradecaethylene glycol, of propylene glycol, of dipropy! glycol and of
tetradecapropylene glycol.

Glycerol di(meth)acrylate, 2,2"-bis[p-(y-methacryloxy-B-hydroxypropoxy)-

phenylpropane] or bis-GMA, bisphenol A dimethacrylate, neopentyl glycol

di(meth)acrylate, 2,2"-di(4-methacryloxypolyethoxyphenyl)propane having
15 from 2 to 10 ethoxy groups per molecule and 1,2-b_is(3-methacryloxy—2-

hydroxypropoxy)butane.

(b) tri- or polyfunctional (meth)acrylates, in particular trimethylolpropane

tri{meth)acrylates and pentaerythritol tetra(meth)acrylate.

(c) graft-linking agent having at least two carbon-carbon double bonds of

20 different reactivity, in particular allyl methacrylate and allyl acrylate;

(d) aromatic crosslinking agents, in particular 1,2-divinylbenzene,

1,3-divinylbenzene and 1,4-divinylbenzene.
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1, 3-di vi nyl benzene and 1, 4-di vi nyl benzene. 11 For the
pur poses of the present invention, the foll ow ng
compounds have proven particularly successful:

(et h)acryl ates which deriyMe fromunsaturated

al cohol s, e.g. ol eyl (neth)acrylate, al lyl
(nmeth)acrylate, vinyl (nmeth)acryl ate,
2,4,5-tri-tert-butyl- 5 3-vinylcycl ohexyl
(meth)acryl ate, 3-vinylcycl ohexyl (neth)acryl ate;

met hacryl ates of unsaturated ether al cohols, e.g.

vi nyl oxyet hoxyet hyl net hacryl at e,

For fhe RuBbor S PR RSPl W RlibhRid compbhas haps vl -
oI e ) (el ey e 19 900
(metbyaglads whih dariedsom LTSAKGIAR AHTIon BetEV 1 i 5
(mefiFbu s Y e EIAGRRIE iy (G e ok Rte, 2.4 S-tritert-buty-
3-vilieisiasdyd (meth yacrelats, r3ednblegdopekyl reresh)esrylatet eover
et TEleH Bibor EloBPlard. S R ETYT
met@?%@%@%n%ﬁ@}l%\#@g@wﬁﬁ?w Méthaeﬂ»{azé,l AlOxyrTdtayl

ortion o s’ls preférably’in"the range
methaargiabe;01 to 25. 0% by weight, with preference in the

ange from0D 01 to 10. Q% by.wej ght [
polyhiEreratifieih e ateanueh e S oL prgBERGgfh hierspre.
lychIdiBREIH) &8 Rite | Bis (Rt aBgRyIdhxyethyd) Sillphidelafdo by
gycv\gﬁlgﬁt, )b({gg(_ed on q(he rpotlg'fbywei ght}ﬂ)of t he nononer
dienesnpuech as divinythenzedgers particul arly suitable here for

t he pol ynerization reaction according 25 to the

present invention have the fornmula: RI \ R2* R3 4*

It is particularly preferable to use glycol di(meth)acrylate.

Preferred mixtures for preparation of preferred bead polymers can moreover
encompass in particular ethylenically unsaturated monomers which can be
copolymerized with the compounds of the formulae (1) and/or (Ii). The
proportion of comonomers is preferably in the range from 0.01 o 25.0% by
weight, with preference in the range from 0.01 to 10.0% by weight, particularly
preferably in the range from 0.01 fo 5.0% by weight, in particular in the range
from 0.01 to 1.0% by weight, based on the total weight of the monomer
composition.

Comonomers particularly suitable here for the polymerization reaction according

to the present invention have the formula:

RZ2*

RIX

R3* R4*
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12 where R * and R2* have been sel ected i ndependently
fromthe group consisting of hydrogen, hal ogens, CN,
‘l'inear or branched al kyl groups having froml to 20,
preferably from1l to 6 andgparticularly preferably
from1l to 4, carbon atonms, which may have from1l to
(2n+1) hal ogen atons as substituent, where nis the 5
nunber of carbon atons of the al kyl group (e.g. CF3),
cycl oal kyl groups having from3 to 8 carbon atonms,

whi ch may have from1 to (2n-1) hal ogen at ons,
preferably chlorine, as substituent, mhere nis the

wheber gbep%ncﬁﬁ\/ ?’%\dgoorrégﬂ %ﬂ?ctgé And%)eeg@éﬁ h\Aeﬁ#rBHB;coﬁ@éhng
A O bt a0
prefabbision: bifs a8 PATAIATBISTaRNEreT ] Tos FEPSR BERERS of
whlc%(%%ﬁ?]ﬁ%%?@ 9{}9%?1? ‘E‘g I@g@é@% gnscégég%gﬁuent where n is the
numﬂggégéﬁ\?hﬁh art]cﬁ%ﬁs’b? thé’éﬁigf‘gjlﬁﬁtﬁ{e g{’Gﬂaﬁ*@clo\a’ﬂQﬂ gwqg@w@,mg
fromagitn ﬁ.caﬁﬂé?lﬂcﬁemg éofq%?ma%ﬁ@‘fgr%t e nﬁﬂZ@d QWJl?Eog%gpgﬂsY*
pref&%ﬂ L}b&}]% ’as%ﬁstlﬂterﬁrﬁﬁéﬁe%h\’th@ nuRBber ¢ c@ﬁb@ﬂ Ktoms of

avi ng from1l to 20 carbon atons,
the @,iolqa!kyh igoowy; canyi graupmgaf/mgrfrom Bdo 3 @aarbaaratoraﬁowhlch may

havefﬁl mﬁﬁ €2r} g %og% %Hgafr%@Qxbg %\%ﬁne'@'i'ﬂ/ar’all%}[ KPbs
hawﬁggﬂnﬁ’gﬁé L??’déaigdr; aﬁﬁﬁs WsWétituérdeWﬁﬁrEmd the rauraber of
carbanaeedi s .gouym LS/SE#“ e P«“’*‘ér\} %«%ﬁv&i” sk,
SOgﬁFkﬁES@%% ggé have % ﬁgw mécl:t *Fg?l ndep ;ebrl})ts‘I%ONRs*
wh[chrrﬂg}/ ghg% ?E@PPL@MIMI m@h?ﬁ adtj;tnbnagﬁﬁ arydxbogeterocyclyi
arout s ko e RS e B R o MG A
fromh‘V{‘H Qg%?rboi{‘atgt‘%go'ﬁ {ﬁﬂo QFOLFé&a\fzfﬁ]é(ﬁgggf g%o{%g\/%c{iﬂer
aton‘]gsrq o@rﬁRf (tE{gs gemgmydfogemeorf an alkali njetad) alkow pEhomel thdle
carbon atoms, ary?oxy ora})e?grocygly%xy, R¥ and R” independently, are
hydrogen or an alkyl group having from 1 to 20 carbon atoms, and R¥is

hydrogen, or linear or branched alkyl or aryl groups having from 1 to 20 carbon

atoms;
R¥ and R* have been selected independently from the group consisting of

hydrogen, halogen (preferably fluorine or chlorine), alkyl groups having from 1
to 6 carbon atoms and COORY, where RY is hydrogen, an alkali metal or an
alkyl group having from 1 to 40 carbon atoms, or R* and R* can together form a
group of the formula (CHz)y, which may have from 1 to 2n" halogen atoms or
C4-C4 alkyl groups as substituent, or of the formula C(=0)-Y*-C(=0), where n’ is
from 2 to 6, preferably 3 or 4, and Y* is defined as above; and where at least

two of the radicals R", R¥, R¥ and R* are hydrogen or halogen.
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Cl-C4 al kyl groups as substituent, or of the formula
C(=0-Y*-C(=0), where n" is from2 to 6, preferably 3
or 4, and Y* is defined as above; and where at |east
two of the radicals R*, R2*, R3 and R4* are hydrogen
or hal ogen. 13 Anong the preferred conononers are,
inter alia, vinyl halides, such as vinyl «chloride,
vinyl fluoride, vinylidene chloride and vinylidene
fluoride; vinyl esters, such as vinyl acetate;

het erocyclic vinyl compounds, such as 2-vinyl pyridine,
3-vinyl pyridine, 2-nethyl- 5 5-vinylpyridine,

3-et hyl -4-vinyl pyridi 2, 3-di = Mi.nyl L di e,
Ama b By Pt R oA R gl e VY Fliiesn¥iidy b 2P
chlorde/ it} fabhde alisylidefie\GhidHdeamaiplyiderie Mioride; m dazol e,

- 2-methyl-1 -vinyl imdazole, N-vinylpyrrolidone, '
Vlnylszesﬁifﬁy‘lﬁlmh a@lm_na_ aeetalg; vi nyl pyrrolidine,

- vipyl.oyr t am: -
retsfi R Phb 0, u8h KoL PRARLS! Sipgine,2-methy-
5-vinyt pWi:dmeagOétﬁ?[—4-i!ﬁaymyﬂidm€d @@diraewl-ﬁm_inyl i, es;
VinylBTAEh. VR P PRI SV RCHARERE. SrparaRzo, ©

o o ar de o i _ | ei ni de:
A i 2 P el ™ i i
N-virdpytralidenepivandpyriaidace dN-dnyl pyrrotiing, s vipy yeolidiage h

N Ao don bl R vin Bt
and ﬁmbbﬁ%gq,iﬁwo*&cf[éyr times; nethacryl ates of

_ genat ed dl cohols, such as 2, 3-di bronopropyl
vinylregdhiaeprgngt ethess; br onophenyl et hacryl at e,

el S S IR SR 2 FaeEaiEnet
metHyirhBRe ahiRideidehpdieimide knbthyteidgiadde;| at es, such as
fumari_chgc?cg g)r%/ ?Lzr?]g%([: ag%t cri]éj}'(i:\;a ilvgé;e’

acrylic acid and methacrylic acid;

aryl {meth)acrylates, such as benzyl methacrylate or phenyl methacrylate,
where the aryl radicais are each unsubstituted or substituted up to four times;
methacrylates of halogenated alcohols, such as 2,3-dibromopropyl
methacrylate, 4-bromophenyl methacrylate, 1,3-d ichloro—z-prbpy[ methacrylate,
2-bromoethyl methacrylate, 2-iodoethylmethacrylate, chloromethyi
methacrylate;

hydroxyalkyl (meth)acrylatés, such as 3-hydroxypropy! methacrylate,
3,4-dihydroxybutyl methacrylate, 2-hydroxyethyl methacrylate,
2-hydroxypropyl methacrylate, 2,5-dimethyl-1 ,6-hexanediol (meth)acrylate,
1,10-decanediol (meth)acrylate; |
carbonyl-containing methacrylates, such as 2-carboxyethyl methacrylate,
carboxymethyl methacrylate, oxazolidinylethyl methacrylate,
N-(methacryloyloxy)formamide, acetonyl methacrylate,
N-methacryloyimorpholine, N-methacryloyl-2-pyrrolidinone,
N-(2-methacryloyloxyethyl)-2-pyrrolidinone, N-(3-methacryloyloxypropyl)-
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3, 4-di hydr oxybutyl nethacryl ate, 2-hydroxyethyl

met hacryl ate, 2-hydroxypropyl nethacryl ate,

2, 5-di met hyl -1, 6- hexanedi ol (neth)acrylate, 25

1, 10- decanedi ol (neth)acryj,ate; carbonyl -containing
nmet hacryl ates, such as 2- carboxyethyl nmet hacryl at e,
car boxynet hyl net hacryl ate, oxazoli di nyl et hyl

net hacryl ate, N (nethacryl oyl oxy)formam de, acetonyl
nmet hacryl ate, N-nethacryl oyl nor phol i ne,

N- et hacryl oyl - 2- pyrrolidi none, 30

N-( 2- nethacryloyloxyethyl) 2-pyrrolidinone,

2-oyRe{drRen iy e AR Tso s B BIHARAS S

N- (3'—\'716%3&%6?6?%65&&@@6@ S_E‘;Ipyﬂﬂh@ﬂwjhé 2 pyr rol i di none;

gl ycol hacryl ates, such as -

glycwﬂnaﬁacwlaﬁeé, sGeinas &/ eetaped fOJrﬁtq%B%wlaé% ﬂ Blioxyethy

B YPLOSSEORY TS BRESALI, 2ttt fenacyat

metﬁﬁﬁrﬂ@té&bﬁﬁthérf alegholgpd gate‘tsdl'qtleofurfetyh mhambaﬁ%t hyl

| 1-b h
met@@le%i’?at g ?éjfbl%x ;hgg@yrret ?H’@%ﬁh%%g‘ﬁ%‘% hoxygt ?y:
u
CVC|5£E%’{$§C%{Y§,":' atg’m%@%ﬁﬁ%t@ M{éﬁﬁ%t&ﬁbﬁf’é{h rab@achiktbur y

ut’oxyet hyl hacryl at e,

benZAm@tynuatiel ethacet hig) fur&xrhlanema@néate 10 2- et hoxyet hyl

2Rty s hgr it ety todHa R efRSite,

2-etﬁ6?>ﬁﬁmlYﬂméthscry%taomtm@bhtwméimmme and

et hoxyl at ed ’)acry | at es whi ch preferably have
methqwm@hyidnemacmlatgaﬁta Rexyathy! rogthacials, et hoxy

etho {ﬁﬁ%ﬁ I@ﬁé@ﬁ%gml e &é’gﬁsﬂeﬁ émeﬂ?)fgﬂﬁiates which preferably

havé\ﬁbﬁr 1ltdYRO hin p@nmm’ fopyl 2 tteB.hetboxj/ aroupse,
di met hyl am no

met hacrk; gf@)
amlr@a&nét(wmﬁp faa@ﬁﬁw aminaalkymethacrylamides, e.g.
3 tHh RirSinopRIph! iefadifiate,
NGRS R K e MLy B Rnop Oy ricace)
3-digthylbatnypeitglamethagrylate, 3-dibutylaminohexadecyl (meth)acrylate;
nitriles of (meth)acrylic acid and other nitrogen-containing methacrylates, e.g.
N-(methacryloyloxyethyl)diisobutyl ketimine,

N-(methacryloyloxyethyl)dihexadecyl ketimine, methacryloylamidoacetonitrile,

- 2-methacryloyloxyethylmethyicyanamide, cyanomethyl methacrylate;

heterocyclic (meth)acrylates, such as 2-(1-imidazolyl)ethyl (meth)acrylate,
2-(4-morpholinyl)ethyl (meth)acrylate and 1-(2-methacryloyloxyethyl)-
2-pyrrolidone;

oxiranyl methacrylates, such as 2,3-epoxybutyl methacrylate,
3,4-epoxybutyl methacrylate, 10,11 -epoxyundecyl methacrylate,
2,3-epoxycyclohexyl methacrylate, 10,11-epoxyhexadecyl methacrylate;
glycidyl methacrylate.

These monomers can be used individually or in the form of a mixture.
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N- (et hacryl oyl oxyet hyl ) di i sobutyl keti m ne,
N- ( met hacryl oyl oxyet hyl ) di hexadecyl keti m ne,
nmet hacryl oyl am doacetonitrile, 20

2- met hacryl oyl oxyet hyl met hy cyanam de, cyanonet hyl
nmet hacryl ate; heterocyclic (neth)acryl ates, such as
2-(1-imdazolyl)ethyl (neth)acrylate,
2-(4-norpholinyl)ethyl (meth)acrylate and

1- (2- met hacryl oyl oxyet hyl)- 2-pyrrolidone; oxiranyl
nmet hacryl ates, such as 2, 3-epoxybutyl nethacryl ate,
25 3, 4- epoxybut yl nethacrylate 10, 11- epoxyundecy!l

The ﬁ‘yhﬁ%%ﬁbergggiorﬁ s a%%);l {é?éﬁ’ bgj {f(ﬁb@@q od-Aldeal Ttiators.

Amd"ﬁgtthécﬁrﬁfeﬁiie@ |n’f‘h&§|€ sﬂ‘énmtm'ralacme ehlm mmttaibnsnmblk/kmmh ty
in_the m. xt ure,

persgasﬁkﬁlﬁﬂz@tth%ﬁﬂr %&:N%‘H angl bérﬁaoachycko P%?%?‘@&bwt”’e and
a|soi‘ﬁr?]el‘?é@q?s%l {: 01 goﬁﬁ&’é GRichid¥ ﬁnbﬂigf? Eﬁ'n/l k%@%érbﬁd@f&éewb@étone

are,”inter alrd, azo initiators wel
perdx&mwllaoroyppemrde $deit-bugd 2i-ethylipertzaxanocatey kemra\p@malde

me ﬂ@é rﬁ%ﬁﬁg ﬁglg?)g%%&%%lgﬂg%%n%nq@?rgﬁ@ep@lb%%ggglr oé%xide,
tert-BG1 ?5%'%9%91%358R@H%tgﬁsoﬁdtp?%é%kymwﬁat@e2 5-bis(2-

utyl 2-ethyl perhexanoate, ketone peroxid

ethyrr@mwbyipemyeﬂ 5—|darn©mglh%aam test; btﬂykﬁbmm%rﬁmy&exanoate

te rt—ﬁ Egg/ \'2%{5- ?nrzx%y rpeg{?ﬁé%’%egbcﬁﬁ%’lepperoxycar bonat e,

1,1 Qsﬁeﬁllﬁft@ Fe@xb)dybwélﬂépe ri iy (te li-,bﬁ{)dpmkhywﬁe&-an e,

tert-butyl peroxy et hyl hexanoat e, eroxy

trlm@hslcsclphemm;ﬂuna&@M@&F@f%ﬂ%uﬁ?ﬁrbtﬁ&'rfgﬁgtra%e
o BRI MRS SURRLRIRe b r oo e
abowvamghtidnady cprapoxndiewith exne etriaﬂfyér ayd rairmemmﬂw@@ of the

s S Sk B RS 4 SR B which car

likeiQ8 RGN flec WhdiRane another, and al so m xtures of the

The amount used of these compounds is often from 0.1 to 10.0% by weight,
preferably from 0.5 to 3.0% by weight, based on the total weight of the

monomers.

The water:monomer ratio is usually in the range from 0.4:1 fo 20:1, preferably

from 2:1 to 8:1, based on the weight of the components.

In order to stabilize the dispersion, it is necessary to use aluminium compounds
sparingly soluble in water. Among these are in particular aluminium oxide Al,O3
and aluminium hydroxide AI(OH)s, preference being given to Al(OH)s. Aluminium
hydroxide of particular interest is preparéd via precipitation, and the time
between this precipitation and subsequent formation of the dispersion should be
minimized. In particular embodiments of the inventive process, the precipitation

takes place within 2 hours, preferably within a period of 1 hour, and very
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abovenenti oned conmpounds w th conpounds not nentioned
above which can 15 likew se formfree radicals. The
anount used of these conpounds is often fromO0.1 to~
10. 0% by wei ght, preferablgy fromO0.5 to 3.0% by

wei ght, based on the total weight of the nononers. 20
The water: nononer ratio is usually in the range from
0.4:1 to 20:1, preferably from2:1 to 8:1, based on
the wei ght of the conmponents. In order to stabilize
the dispersion, it is necessary to use al um nium
conpounds 25 sparingly soluble in water. Anpbng these

T e S

dispétsih.ni um hydr oxi de of particular interest is
prepared via precipitation, and the time between this
precipitation and subsequent formati on of the

By V@Hyscﬂeé)é'nﬂﬂeskl Gl)bgan Be digsored. |nlwateaﬂw$sd>lanon can then

enbodi nents of the inventive process,
be treatad ith atsasium Iarbenats spiudies uith hepi '%mh@ range from 5

o5 L SHRAPA A S A R g e
alunBhiuerd ccbmpf)@tﬁdmiwaterof the di spersi on. By way of

exanpl e, Al2(SO4)3 can be dissolved in water. This
solution can then be treated with a sodi um carbonat e

The %ﬂi&ﬂd}%ﬁamihﬂurﬁ B&mBBLhE u'sBdﬁé‘ﬁ'oﬁ‘?@QQOfZG@r@% by5wéight

his procedure gives a particularly preferre
particolarlyipdeferably frerrsB@rtooTOCt 0% byaweight audwveéwpauﬁularlﬁ

Th al.u
prefeanf oragco S92t Bt Babeh AR KOS, HRRD: B From
mon%n{eré Rsd@0f Qr%ahé!r H@lolihts aedisedl thapalis lacrlslkajﬂojotaiﬂ[ag merely
preferably from4.0 to 20. O%by wei ght ,- based on the

an unstadle dispgtsiorband APhaseERPASATIRSeRECUrS, Atleast femANaNcof
relatlve?y BTG agc};#&% Lfd ¥ tRe dnibumth ueBL A8\ dMefMB&bMs a risk that it

will be impossible to produce a uniform dispersion.

Other processes of particular interest are those in which other auxiliaries are
used alongside the aluminium compound for stabilization. Among these are in

particular surfactants, such as anionic, cationic and neutral emulsifiers.

Examples of anionic emulsifiers are alkali metal salts of highef fatty acids

having from 8 to 30 carbon atoms, such as palmitic, stearic and oleic acid, alkali
metal salts of sulphonic acids having by way of example from 8 to 30 carbon
atoms, in particular sodium salts of alkyl- or arylalkyisulphonic acids, alkali metal

salts of half-esters of phthalic acid, and alkali metal saits of resin acids, such as

abietic acid.

Among cationic emulsifiers are, inter alia, salts of long-chain, in partieular _
unsaturated, amines having from 10 to 20 carbon atoms, or quaternary

ammonium compounds having relatively long-chain olefin or paraffin radicals.
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an unstabl e di spersion and a phase separation occurs,
or at least formation of relatively |arge aggregates.
If the anmbunts used are larger, there is a risk that
it wll be inpossible to groduce a uniform

di spersion. 15 O her processes of particular interest
are those in which other auxiliaries are used

al ongsi de the al um ni um conpound for stabilization.
Among these are in particular surfactants, such as
anionic, cationic and neutral emulsifiers. 20 Exanpl es
of anionic enulsifiers are alkali netal salts of

Exargg%ﬁer f agquneﬁ]%'(l:snﬁ %rtsgag¥ e?r%g{;ﬂaangj fad %Iglgla&@r ?@Brf\hﬁg@fatty

acud%haletﬁ@mﬁe@ é)h‘é%blymm fatgciois ebl@vs obpdlyhydric altohols, such

exanpl e from8 to 30 carbon atons, in particular
as peptienythetel pEsemital.kyl - or aryl al kyl sul phoni ¢ aci ds,
al kali nmetal salts of half-esters of phthal i c aci d,

and al kali netal salts of resin acids, such
The abiatrits used of thenebmyesantioned asmwlBEiers @rﬁsorﬁf%ablwﬁ@ él?e

| ranggrﬁ'q{g QS @i@ﬁ@ P&%ﬂ%gﬁpﬁhﬂ?giaﬂ gp@%{‘érﬁ?lgaﬁom NSRS 81095 89

weidht, b Redady theawslht ohaloatimonncsmpawmag el atlvel y
ong-chain olefin or paraffin radicals. 17 Exanples

of neutral enulsifiers are ethoxylated fatty al cohol s,

It is ﬁltol?%&y ?ogglblfﬂﬂfhe ?Sh%t?ﬁgl 551559 d Qﬁ@guﬁhﬁf'@é ﬁ) @é‘d

ers o rc acohos such
addget mermbctumtmlorm d;mr'@ mrmﬁerfmatmmttbe mr@onm@ong

S SRR SRe LS5 (6 BB i rcbore,
e.g. Bbﬁ/ﬁ'ﬁér@g@’ ed Abignterits, lﬁa%bﬁatéﬂﬁa\ﬂﬁtj ferhafgghatic t he

wel ght al um ni"um conpound I S noreover possible
propedies E@mpiﬁmeltawﬂm, sealliasi E@E"\ grdrilpméd. angt 68PN dse

s3SI BEDLHREo Ry B B8Pl kst

mordsdrigeUlstd. subst ances whi ch give the particles

parti cul ar properties,
For the purposes of the present invention, the dispersion process fakes place at
a shear rate > 10° s". The shear rate is preferably in the range from 10% s to
10° s, At shear rates < 10° s the particle size of the resultant bead polymer is
greater than 40 um. The shear rate can be defined as a value obtained by
dividing the absolute value of thé velocity difference of two planes by the
distance between the two planes, the mixture to be dispersed here being in the

‘space between the two planes, the separation between which is up to 6 mm.

The dispersion can be prepared by any process suitable for this purpose.
Dispersers known to the person skilled in the art are generally used for this
purpose. Among these are Dispermat, VMA-Getzmann, Reichshof; Ultra-
Turrax, Janke and Kunkel, Staufen and pressure homogenizer, Gaulin, Libeck.
There are also known devices using a rotor-stator system, for example Dispax,

Janke and Kunkel, Staufen; Cavitron homogenizers, V. Hagen & Funke,
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e.g. polyners, dyes and pignents, if appropriate
having ferromagnetic properties. Conpl exing agents,
such as EDTA or Trilon A, and conpounds, such as

pol yet hyl ene glycol, which,inhibit formation of tank
deposit can noreover be used. 15 For the purposes of
the present invention, the dispersion process takes
"place at a shear rate > 103 s-1. The shear rate is
preferably in the range from104 S-1 to 105 s-1. At
shear rates < 103S-1 the particle size of the

resul tant bead polyner is greater than 40 m The

SorculGBheh BoFecBRsts 50! BN GALALARLATBBR: Bichl e

Olivél GréPertirBRAS Thésé B@v.ces %fr@ﬁ@@amﬁcbmted élerotammbmesf

the mxture to be dispersed here bei na in the \Nﬁgce

fromb‘EﬁGKb’@rQﬁ 60 row, prefasd)y from 200¢hioa2s BHO prTwEIerWaYsof

cend Bt ol hses e ATHSL R 8B REEE3 o8 Dpatte o
ultrabBuhdQuseesigh pkédsues ta dusbharg@vmeanmgemebeldugpausw

for this purpose. Among these are sper ma
througina@AENKBAP OREVEHANSMAIKS EMaternZRles, o) Hafef gplipid mills.

Kunkel , Staufen and pressure honogeni zer, Gaul in,
Lubeck. There are al so known devi ces using
Dispegdion of trat monsyredre and fob the rtieplcensiitupats, of tbgm@t@ﬁd

Kunkel , S
ity g@reraly ks dlatREerrsHugen o traerpg forb B dpp-c
pref%%%@ﬁﬁgﬁglrgﬁé@ﬁsm 28> 607OMNiP A8 re&icted thereto.

ch. These devices are usually operated at
rotatlon rates of from 1000 to 25 000 rpm preferably

m_2000. t o 25, 000 ]
The FlSHrSHRArS GILRS 't Bqinp S0 o & Wnefin gPRddreRd | ¢
dianftePsUhe rhéndmet ﬂfoilﬁétén@‘ﬁ”thésﬁkze)ﬁlstﬂtghop e beestatilished and
di scharge the mixture to be dispe

of thﬂW§WQ PDOTODA g e e CL eI Es | N igRarsion
can gﬁg&%{ k&edprghér{elﬁtth@b érftkcﬁgf ?f(fe%\,(é {P,Isgﬁ@nonrer s and of

The dispersion process generally takes place prior to the start of the
polymerization reaction. However, in particular at the start at the polymerization
reaction, the dispersion can be exposed to a high shear force, in order to
eliminate any possible formation of relatively large aggregates. On the other
hand, the polymerization reaction should take place soon after formation of the
dispersion. Surprisingly, however, it has been found that the dispersion
stabilized by the aluminium compound can be stored for a relatively long period.
This property makes it easier to use conventional polymerization systems,
because, unlike in many conventional processes, there is no requirement for

exposure to shear forces at the start of the polymerization reaction.

The polymerization reaction can be carried out at atmospheric pressure, or
subatmospheric or superatmospheric pressure. Neither is the polymerization

temperature critical. However, as a function of the initiator system used, itis



10

15

20

23

30

m xture generally takes place at tenperatures in the
range fromO to 100C, 10 preferably in the range from
20 to 60C, with no restriction thereto. The

di spersion time can be inI? wi de range as a function
of the desired dianmeter of the nononer droplets, of
the size distribution to be established and of the
guantitative proportions of the constituents of the

m xture. The dispersion 15 can generally be prepared
within a period of a few hours. The di spersion process
generally takes place prior to the start of the

qendi3ly e BhuS FohT ek S0y G RrERERRy MR aDL o hgiC Bhy e

parti6@BriY prerspase frohP6Re 1o 10T evh fointendedhresutient restriztion.
el imi nate any possible formation of relatively |l arge

aggregates. On the other hand, the polynerization

r cti C . i
onet PR e R gl g
conviehtat ihioea diatdresalilde forsh dbi Exampleoyia taaeitidnuef swilphwric or

e B ondie e T encan Be UBLe Yyt e B rrom
the vP&mehbaﬁairfﬁgngﬁkﬁ&ﬁn o%%rh@@;@munualaré@sea imgead of the

conventi onha cesses, t pre I S nO rQqU|renenL fpr
aluméniposcorapoond bigaificeot aesordingtthdhe inventign femgtabilization of

the cﬁ%&g@% E%% h&)g; ! {?ttioorgipl%gﬁ%@gb}:b@g{b%égéélggic%fﬁt‘bbleﬁlés of

the mikRakmospheric or superat nospheric pressure. Neither
I's the polynerization 30 tenperature critical.
However, as a function of the initiator system used,

LEi : Lot
The bgg#j E’Pﬁﬁ)’%ﬁf{b@%ﬁf)‘%ﬁcg& tc({J1 %%%Bgéﬁg?cgﬁeé%ve are |
useddihgtialiby inf mouidaty cc?]rnﬂaélﬁlﬁonsviwmich are ﬁk@miseqaro\éﬁed biirthis
inveRiars SUTeRIE Bl RIS AFOANUOL LR BETBoRBRIeAIDaorssible

j N e
polyfhefSkfiowa R Pipdpose, ARbnEIAEE by IReP B, PMERY o
(meth¥adrplates, sdchviaa pohassthykemethaardateofPMiMérh pelacryionidries,

oolysyraroat oG I CUl Lo dilr BONRa IS, (AR AR rBEE.
Among these, preference is given to polyalkyl (methjacrylates. These polymers
can be used individually or else in the form of a mixture. These polymers can ..

also be present in the form of copolymers.

The refractive indices of the matrix polymer and of the bead polymer are
advantageously different from one another, their difference preferably being at

least 0.02.

The content of the bead polymer, based on the total weight of the moulding
composition, is advantageously from 0.1% by weight to 20.0% by weight,
preferably from 1.0% by weight to 15.0% by weight, with advantage from 3.0%
by weight to 10.0% by weight, in particular from 4.0 to 8.0% by weight.
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al um ni um conpound signi ficant according to the
invention for stabilization of the dispersion, this
type of filtration is prevented by the rheol ogica
properties of 10 the m xtyre. The bead pol yners
obt ai ned according to the process descri bed above are
used in particular in noulding conpositions, which are .
| i kewi se provided by this invention. Suitable matrix
pol yners-are any of the thernoplastically processible
15 polyners known for this purpose. Anpbng these are,
inter alia, polyalkyl (meth)acrylates, such as

o R B ol R TP e
Amd?@' t}‘\}éb@ Xé're qhﬂe@ klig e8ntistABAgeitS) &&ﬁtoxwaﬁnftﬁ rrﬁm:lel-rebagev en

pol yal Kyl rreth)acryl ates. These yoers tﬁﬁ
agenisetiamg afetar@mw lpbearibseyes ﬂPWé"TRE@Yﬁréf fﬂi@l’?n ii&%ﬁ sgabilizers

These I f
et BRGpRERUREHS PR AR, B0 8o PLESSTje< 1 ippher e
pignity 'wéataBfing btdizdhe add pldsticizerar e advant ageousl y

different fromone another, their difference

preferably being at |east 0.02. 25 The content of the
KnoRﬁﬁ:ﬂaB@é&é@egch% %Qtrﬁé‘iohhéaﬁ BE Yse¥Bd %Pédd&‘e hBBIdings with

tion, 15 advantageously fromO0.I % by
hghtWaﬁbhng prcﬂﬁarﬂ% bpmiieghbuylding edropagitigns dessribegbghsye.

to 15.
Tho fgngataiee s 4 B4a8 5 Masginlol s i b Eaane PR iEer
thant40.890 % rdiy gRdateBthads. Cf%e iMpaktiduRY gesatRPtHan 5016%.
can conprise conventional add |t|ves of "any t
The Aaveg- Intmdyanele (Fitad theymay)dings issaduanta w*ﬁ{ssm the range

Y} a 3
ronf 0P K 28 i BRI B0 A0EENGE phpaScr B peteni
90.08! [ﬂkbalrt[@lﬂéﬁm tnedang@&baphzs)plmm mmraom'idsfhemmndmgs
phosphites or phosphonat e
moreover advantageously feature a yellowness index to DIN 6167 smalter than

10.0%, preferably smaller than 9.5%, in particular smaller than 9.0%.

If there is no refractive index difference between the matrix and the scattering

beads, the result is mouldings with a matt surface.

Inventive examples and comparative examples are used below to provide more
detailed illustration of the invention, but there is no intention that the invention

be restricted to these inventive examples.

Scattering beads A and C-F
To prepare the suspension polymer, an aluminium hydroxide Pickering

stabilizer is used, prepared via precipitation from aluminium sulphate and soda
solution immediately prior to the start of the actual polymerization reaction. For
this, 16 g of Alz(SO4)a, 0.032 g of complexing agent (Trilon A) and 0.16 g of
emulsifier (K30 emulsifier obtainable from Bayer AG; sodium salt of a
C.s-paraffinsulphonate) were first dissolved in 0.8 | of distilled water. A 1N
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5 pignents, weathering stabilizers and pl astici zers.
Known processes, such as extrusion, can be used to
produce nmouldings with [light-scattering properties
from the roul di ng conposi tjons described above. The
transmttance to DIN 5036 of these mouldings is
advant ageously greater 10 than 40.0% preferably
greater than 45.0% in particular greater than 50.0%
The hal ved-intensity angle (9) of the nmouldings is
advant ageously in the range from 35.00 to | ess than
90.0, preferably in the range from50.0 to | ess than

90.0,,.in particular in th 72
soditinisrrgnel® e b kT a8t Rl 2Banerplie of
abolteRI"0 1 the MRl rhPNWIAS8iIHH2A6 YidsovaldNn GifAgr, sirdréeport therptl 5

10.0% preferably smaller than 9.5% in partjc

was$hen frethetraage drony to . 3.nEe Pracadyre sﬁV%@tqwe'qaﬁégﬁeFSion
of th%'esg%@hfe?rﬁﬁ vfazémﬁ Brddto ﬁ%\lﬁéﬁi AWl %e?gt@&,t ;S‘di#/élﬁylene

al't 71's" no ngs wth a t" surface. 20
glycd b Rs& kP EOS0 &nB000 npravhts theneadded testhardispessing-
bel ow to provide nore detailed illustration of the

agentrirentritaHon BiRCeShere is no intention that the
invention be restricted to these inventive exanples.
Scattering beads A and C-F 25 To prepare the

Onceuls@etmbilizer pat \neen, pracipitatad, Heaghsalisophase wag kapsheged
tabilizer ] d, prepared.,via precipi i.Qn - .

0 SRS AR RS BB Bl BRGNS
| Yndt iastoal izakt

TR o Al it g

hoyih-
So) 3, 0.03 f
perhexapbaieiang hGehof @mmqrtswnmeramdiéulmb%@ Wer %qzﬁﬂ%sﬁ%ﬁr &p-

. (K30 emul si fi i fr [ :
Thisgpigug i §speesBroR B nGies AR B O meR ] Bhbrser
(UltraLT i $50K-Gi5VF| Uankerahe Kunkell Staufén).sodi um

carbonate solution was then added, with stirring, at a

tenperature of about 40C to the alum nium sul phate
Foli$lin§2h¥ @Hehnpitbss, thuheastidromiiiive wab chagediterihe neddier,

whiqrﬂfange from5 to 5.5. This procedure gav%e a 0?%I0L8i gr?cll was
i wae prthaated to the appropriate reaction temperature .
polymerized a't about 90°C (polymerization temperature) for 45 minutes
(polymerization time) with stirring (600 rpm). A post-reaction phase of 1 hour at
about 85°C internal temperature followed. After cooling to 45°C, the stabilizer
was converted into water-soluble aluminium sulphate via addition of 50%
strength sulphuric acid. For work-up of the beads, the resultant suspension was
filtered through a commercially available filter fabric and the product was dried

at 50°C for 24 hours in a heated cabinet.

Size distribution was studied via laser extinction methods o determine average
size V5o and the associated standard deviation. The resuilts are collated in
Table 1. The shape of the beads was spherical, and no fibres could be found.

No coagulation occurred.

Scattering beads G and H
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of the stabilizer in water. In order to prevent
tank-wal | deposit, polyethylene 5 glycol (rolar mass
from 5000 to 6000 g/nol) is then added to the .

di spersing- agent-precipitation process. Once the
stabilizer had been precipitated, the aqueous phase
was transferred to a glass beaker. 200 g of a nononer
m xture whose conposition is stated in 10 Table 1,
and also 4 g of dilauroyl peroxide, 0.4 g of

tert-butyl 2-ethyl perhexanoate and 1.6 g of anmmoni um
per oxodi sul phate were added thereto. This m xture was

di sper sed f :

The grefiaieh methpd R R BbutP e SPriEaRan i ecatiering

beadd AURNG-F, Excbpvinagtticheoabewmr mikees statedin Tatletl were
m xture was charged to the reactor 15 whi ch was

usechant agtiickerng $ia t!iﬁ%rr‘ﬂﬁf’laﬂfj@ reaction tenperature of
90C, and was polynerized at about 90C (polynerization
tenperature) for 45 mnutes (polynerization tine)

The Wizehdistributiomof {(E0@sultant beldbpslymeenistlikewigshatetecbin Table 1.
hour at about 85C internal tenperature followed.

- After cooling to 45C, the stabilizer was converted

Sca sol ubl e al um nirum sul phate via addition of

ngt h sul phuric acid. For work-up of the
The pespiratiomenetbsd) waaraubstfﬂ]cblaﬂ‘s thmsame as hphaiBaetzAtiongh

ble f b t
spocTEE - oBEh o 2l W, 8 Sdpopgdh
amogh&Eoftha [donBifueAfs wes géadl s r/écﬂ,nriedwopeﬁn ldﬁst)rrren

met hods to determ ne_aver age, si ze, V50

|
changesoe techaioal graundg. Ebeupawaktateq*r?écwgigl th@b'ﬁ?%’ was used

‘as i tg%‘@@g% Wﬂgﬁgﬁgérﬁ?gsbm-{mo?g dafthQ% ﬁ@f&%c’:’éﬁ%nd

res cou be fo
dispéedsiivakithen ackieved di a%mmegtur&gom&wt'm zhlm@Iald @2 The

throtgfedon diRaranr K0Pk BeRRIAr AT Bt KHRkstf Horahise ige pr
mixtbif@vab E?clgﬂriﬂl%rghrfhé%ﬁe?sélfﬁ 8d rhifuteaPhAd Witk the reactor

the dispersion was stirred at 150 rpm by a conventional stirrer.

After 30 minutes, the dispersion was heated to 80°C. The polymerization
reaction and work-up followed the polymerization specification for scattering
beads A and C-F.

The size distribution of the resultant bead polymer is likewise stated in Table 1.
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used and no Pickering stabilizer was added. 5 The size
di stribution of the resultant bead polyners is

i kewi se stated in Table 1.
preparati on nmethod was su

pol ymer

and C-F, but

i zati on

Scattering beads B The
tantially the same as the
specification for scattering beads A

in each case 200 tinmes the 10 anpunts of

the constituents were used. This required adoption of

some changes on techni cal

groun

Pi ckering stabilizer was used

nononer

S,

ds. The preci
as initial

pitated

charge with
initiator and additives in the reactor and

di spersi on was then achi eved at a tenperature. of 40C

with the aid of a

t hrough-f | ow di sperser

Tablé § spax- Reaktor, Janke and Kunkel). For this, the 15
m xture was cvcl ed through the disperser for 30
Scatrerimgt edMedhyg wi t hi n t hEStyeera or | Glveel di sper s|¥¥ wd€
tirred at 150, rpm by a convent r te
bead%ﬂ- nut eg’ ﬂﬂ réﬂaé%ersi oh was heat d%it%%geeﬂ[gm] furdp
pol ynerj tpn reacti ofy dpadvivior[ks bpwitdl | oned the
pol yneri 7atian specification fof scattering—+20-bdads
A A and ¢1B.0 The size di :85.0but i on2 @f the resul$Gnt |KRad
pot-yrer— LS tkewse stated T Tgphe L. 23~ 1 € 145
B Scatter 1?1‘3) Met hyl Styrene d ycol V50 or beaaé;sU
c nethacrgga e di methacryf@oe [urfgd.o[ni [by w33 [ 9By
| wt.] [%by w ] A130l85 0 2.0/30 25.B 13 5 854 %_0
D 30 45 |8528.0 70.0 2.0|62524 D38.5 62.5 2. B0 48° E
£ 48—0—5€ 4302 0—25—26 500 20 25 26
F 0.0 98.0 2.0 22 24
G 13.0 85.0 2.0 53 42
H 69.0 30.0 1.0 74 77

Light-scattering test specimens

For further investigation, a standard PMMA moulding composition
(PLEXIGLAS® 7N obtainable from Réhm GmbH) was modified with the

amounts stated in Table 2 of scattering beads A-H. These moulding

compositions were used to produce test specimens of dimension 60 mm x

45 mm x 3 mm via injection moulding, and the transmittance (T) of these to

DIN 5036 was determined, as were their yellowness index (Y) to DIN 6167 and
halved-intensity angle (R) measured to DIN 5036, using a GO-T-1500

goniometer test unit from LMT.




F 0.098.02.02224 G13.0 85.0 2.0 53 42 H69.0
30.0 1.0 74 77 5 Light-scattering test specinens For
ation, a standard PMVA noul-di ng
conposition  (PLEXIGAS(r),,7N obtai nabl e from Rohm

further investig

GrbH) was nodified with the
of scattering beads A-H These noul di ng

anmounts stated in Table 2
conposi tions

were used to produce test specinens of dinension 60 nm
x 10 45 mmx 3 nmvia injection noul di ng,

transmttance (T) of these to

and t he

DI N 5036 was

determ ned, as were their yellowness index (Y) to DN
6167 and halved-intensity angle (13) neasured to DN
5036, using a GO-T-1 500 gonioneter test unit from

The kddUitadfdatBhererstown iaMfatd@la are shown in Table 2.
Table 2 Scattering Content of T [% Y beads

scattering beads
Tablg% 19 8.84 71.42

[% by wt.]

I nventive exanple |

A4

I nventive exanple 2 A 6 52.19 8.26
I nventive exanple 3 A 9 48.31 9.48 78.15

I nvent I ve exanpll Scattéridg| 44CakehioD7 |80.[%5 | MiPeht]i Gd’]

exanple 5 B 4 61.28 10.2f 47. . lnvantive lexanplg 6 B

6 53.32 9.62 77|2%a%vent i ¥EUSU I 4 7 B 9 48.15

11.96 79.41 beads

[% by wt.]
Inventive exampie 1 A 4 5719 | 8.84 |71.42
Inventive example 2 A 6 5219 | 8.26 |77.60
Inventive example 3 A 9 48.31 | 9.48 |78.15
Inventive example 4 A 12 44.79 | 11.97 | 80.25
Inventive example 5 B 61.28 | 10.27 |47.50
Inventive example 6 B 53.32 9.62 77.25
Inventive example 7 B 48.15 | 11.96 | 79.41
Inventive example 8 B 12 45.88 | 14.30 | 79.23
Inventive example 9 C 3 64.06 | 9.86 |45.02
Inventive example 10 C 6 5279 | 8.21 |78.86
Inventive example 11 C 9 51.07 | 9.03 |79.77
Inventive example 12 C 12 49.19 | 10.81 | 79.37
Inventive example 13 D 6 63.00 | 8.90 |54.33
Inventive example 14 E 6 69.00 | 9.43 |39.13
Inventive example 15 F 2 60.85 | 9.73 |50.53
Inventive example 16 F 4 50.41 | 8.78 (77.93
‘I Inventive example 17 F 6 50.41 | 9.69 78.25

Comparative example 1 G 6 55.81 | 9.68 |71.32
Comparative example 2 H 6 92.04 | 1.27 }10.98




I nventive exanple 8 B 12 45.88 14.30 79.23 Inventive
exanple 9 C 3 64.6 -9.86 45.02 Inventive exanple 10 C
6 52.79 8.21 78.86 Inventive exanple 11 C 9 51.07
9.03 79.77 Inventive exanple 12 C 12 49.19 10.81
79.37 Inventive exanple 13 D 6 63.00 8.90 54. 33
~Inventive exanple 14 E 6 69.00 9.43 39.13 |Inventive
exanple 15 F 2 60.85 9.73 50.53 Inventive exanple 16
F 4 50.41 8.78 77.93 Inventive exanple 17 F 6 50. 41
9.69 78.25 Conparative exanple 1 G 6 55.81 9.68 71. 32
Conparative exanple 2 H6 92.04 1.27 10.98 5 25 The
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styr@@tc'kdrnenﬂﬁeﬂlé% BY Weogty hmmathh e@%h&}twgf sealtasingtaatiene
content is |ower or, higher , achieyv hi .
nerendiibeash eSO et whoTsyRl g BidPer orhiaher,
e B HigtHsivad- BhgR! iR A6 dihRcRs Rididly Wit reeading
achigtd tahrg&gngﬁtll\lglgﬁ%@gg%os?t i on. WD 2006/ 117%4_51(_ 26
condeaiiaEer 00 B1c0gEAtEzingeasistin ghamesiding compOssiont or
preparati on of bead pol yners whose average particle

sizeisin the range from1l mto 40 m by dispersing
and pol ynerizing a



5 polynerizabl e conposition in an agueous phase, where
the dispersion stabilized by an al um ni um conpound is
prepared at a shear rate ? 103S-1,  characterized in
WO 505%1%4pol ymeri zabl e conpasgi ti on is used mm@hgpjooafoozmz
each case based on its total weight, conprises a)
nore than 50.0% by wei ght of at |east one conpound of
the formula (1), IR2R I \ 6R (1) 3R 5R 10 where
1R is hydrogen or a |inear or branched al kyl group
having from1l to 6 carbon atons and each of the
radicals 2R to 6R is, independently of the others,
hydregen, a linear or branched al kyl group having from
Pa“¥¥FEm%%'carbon atons, or a halogen, b) fromO0.1 % by
wei ght to 10.0% by wei ght of at |east one crosslinking
15 agent and c) less than 49.9% by wei ght of at | east

one conpound of the formula (11 R~ s 7RWD)) ) [2).
1. BramRsab RoRalionBSgEPRNTRE WpPSe aRerEgE P A GESIZEls I
r r ey I i d
BlrRER S Grm e Rty BEpSRing B PO B e and.
5 pdﬂgﬂfegighbial(ﬁ)rﬁpﬁimﬂiﬁggi aqmmphmwhandé‘@ﬁaéftswn Iof
eac ot her, are rogen or a gropup of the, for a
a0rod bk SURInIE CHEP LS BEPIELPLs BNIELS St Ko
f.ro b I B : RO iR
A Per8 LR ARy ARl corBRIRTTITEEEAIRN, hidach
case based on its fotal weight, comprises
| é) more than 50.0% by weight of at least one compound of the formula (I.),

'R
2 B
R
R ()
R R
‘R
10 where 'R is hydrogen or a linear or branched alkyl group having from 1

to 6 carbon atoms and each of the radicals °R to °R is, independently of
the others, hydrogen, a linear or branched alky! group having from 1to

6 carbon atoms, or a halogen,
b) from 0.1% by weight to 10.0% by weight of at least one crosslinking

15 agent and
c) less than 49.9% by weight of at least one compound of the formula (ll)
R
; /OWR ()
R .
o R

where R is hydrogen or methyl, "R is a linear or branched alkyl group or
an optionally alkylated cycloalkyl group having from 1 to 40 carbon
atoms and the radicals ®R and °R, in each case independently of each
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"5 conposition is used which, in each case based on its

total weight, conprises fromnore than 50.0% by

wei ght to 99. 0% by wei ght of at |east one conpound of
the formula (1), fromO.1 25 by weight to 5. 0% by

wei ght of at |east one crosslinking agent 10 and from
0.9% by weight to |l ess than 49. 9% by wei ght of at

| east one conmpound of the formula (I1). 3. Process
according to Claim?2, characterized in that a

pol ymeri zabl e 15 conposition is used which, in each
case based on its total weight, conprises from 60.0%

b i ght_t,0 98 5% ' f | :
of PR ararRarbeh oFY afEIPE e pfhula ORI
vei Bidrogbn &k aneakyl ga@@a RAVGAY Ifionk i1ty 400earbon 2@rasd from

1.0% by weight to 40.0% by wei ght of at |east one
conmpound of the formula (11). 4. Process according to

3 0 . . _
Bifists e BRMGS EIIFCE, diractehizdt RANTE ol AR feati,
tohpbsitivhdhlsed abigh, irs eact case Bas@dob jtsveiayiveight, 94. 3%

by wei ght of at |east one conpound of the fornula
EONPIEeHm 2{1;(;/0 by wei ght to 3.5% by wei ght of at |east
g dr50.88%, BPGRIght38 08k 4 wéigRMbPatldastoneei ght
?oﬁb@bg%%ﬂty wel g‘htﬁgof gat | east 0ﬁewclgrrpound of the
compound of the formula (1),

from 0.1% by weight to 5.0% by weight of at least one crosslinking agent

and
from 0.9% by weight to less than 49.9% by weight of at least one compound

of the formula (1.

Process according to Claim 2, characterized in that a polymerizable

composition is used which, in each case based on its total weight,

comprises
from 60.0% by weight to 98.5% by weight of at least one compound of the

formula (1),
from 0.5% by weight to 4.0% by weight of at least one crosslinking agent

and
from 1.0% by weight to 40.0% by weight of at least one compound of the

formula (I1).

Process according o Claim 3, characterized in that a polymerizable

composition is used which, in each case based on its total weight,

comprises
from 70.0% by weight to 94.3% by weight of at least one compound of the

formula (1),
from 0.7% by weight to 3.5% by weight of at least one crosslinking agent

and
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formula (11). 5. Process according to C aim 4,
characterized in that a polynerizable 5 conposition
is used which, in each case based on its total weight,
conprises from 80. 0% by mq%ght to 90.0% by wei ght of
at | east one conmpound of the formula (1), from11.0%
by weight to 3.0% by wei ght of at |east one
crosslinking agent 10 and from 9. 0% by weight to
19. 0% by wei ght of at |east one conpound of the
formula (I1). 6. Process according to one or nore of
the preceding clains, characterized in that A (OH) 3

ePa 500 bbb 108 Bkl 6 alEAF(E STROMBLIE,
Ydrfhus @P1 pitation. 8. Process according to one or nore

of the preceding clains, characterized in 20 that the
concentration of the al um ni um conpound, based on the

el aih ! _ our as e
PRISSS AbsnrdEiP BIAITEL. 8P eRagErbel § Porinzacts
Esrapesitiontsoset ndidh irCbachcase basedon dsitetaliveighthat .

the concentration of the 25 alum nium conmpound, based
ePMPHESHei ght of the pol ymerizable conposition, is in

f{gfn %@a%bgwarﬁ-t%omw Waht 6f 08aS%riycompainid oPHe

ocess according to"Claim9, characterized in
fdmatulg fie concentration of the al um ni um conpound,

ot N FeiaR bRl ERe e B s
¥edaht .
frorh 9.0% by weight to 19.0% by weight of at least one compound of the

formula (11).

Process according to one or more of the preceding claims, characterized in

that AI(OH); is used for stabilization.

Process according to Claim 6, characterized in that the Al(OH); is prepared

via precipitation.

Process according to one or more of the preceding claims, characterized in
that the concentration of the aluminium compound, based on the weight of

the polymerizable composition, is in the range from 0.5% by weight to

- 200.0% by weight.

Process according to Claim 8, characterized in that the concentration of the

aluminium compound, based on the weight of the polymerizable
composition, is in the range from 3.0% by weight o 100.0% by weight.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

than 40. 0%

5 11. Process according to one or nore of the

precedi ng clains, characterized in that the particle
size is in the range from5 mto 35 m 12. Process
according to one or nore ofg the preceding clains,
characterized in that an emulsifier is also used. 10
13. Process according to Caim 13, characterized in
that the concentration of the emulsifier, based on
the weight of the alum nium conpound, is in the range
fromO0.0% by weight to 5.0% by weight. 15 14. Process
according to Claim 14, characterized in that the
oncentrat | f ik LSk i ; j
%Foc[arsrg %Fétﬂ%b ﬁ) mCEailJi]nL:‘;Q ), Scrr%:’rac’tf,téhféd m%é?ﬂ’\eoébﬁc@ﬁtrﬁﬁ%rg gf) /:[)he

In the range fromO.
Byinveiueh Eorhpodnd dasedven thet weibht oFtheqedymaczablei ng t o

one or_nore of the preceding clai char eriz in
compasitionis inthep@ngedrrrs QT RWEIPL O Eﬁ@gf"c by weéigit.

pol yneri zation reaction is filtered. 16. Bead pol yner,
prepared by a process according to one or nore of the .
Presdistgonding toson&br frire M thelpregedmgpasims, sharacterized in

conprising at | east one bead I r,according to

okt pRCEesZAMRINANA AN OM SHIT K38 HOH ng

properties, conprising at |east one bead polyner

according to Claim16. 30 19. Mulding according to

Eraiess B comlivas B dmens mdre af tee ptecBﬂNgB@aiWS&hagﬁng’ﬂ?@d in
5. 2Q. Mul,di ng according to Caim18 or

that apipipalelier sA%0 Uiedhat its hal ved- intensity angle

(9) isinthe range from35.0 to |less than 90.0. 21.

Moul di ng according to at |east one of Clains 18 to 20
Phamesstascowking tonClaiat 13, icheraaerizathiadtbat igesoncgnispipn of

E]%a%mhlssiflse%és%rd cgr{1 fHe \%gi‘g%(ty‘bf the aluminium compound, is in the
range from 0.0% by weight to 5.0% by weight.

Process according to Claim 14, characterized in that the concentration of
the emulsifier, based on the weight of the aluminium compound, is in the

range from 0.3% by weight to 3.0% by weight.

Process according to one or more of the preceding claims, characterized in

that the dispersion obtained after the polymerization reaction is filtered.

Bead polymer, prepared by a process according to one or more of the

preceding claims.

Moulding composition, comprising at least one bead polymer according to

Claim 16.

Moulding with light-scattering properties, comprising at [east one bead

polymer according to Claim 16.



10

19.

20.

21.

10

30

Moulding according to Claim 18, whose transmittance to DIN 5036 is
greater than 40.0%.

Moulding according to Claim 18 or 19, characterized in that its halved-
intensity angle (B) is in the range from 35.0° to less than 90.0°.

Moulding according to at least one of Claims 18 to 20, characterized in that

its yellowness index to DIN 6167 is smaller than 10.0%.



