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Met hod for producation of bead polyners with an
average particle size in the range of 1 pmto 40 um
and roul ded masses and noul ded bodi es conpri sing bead
pol yners 5 The present invention relates to processes
for preparation of bead pol yners whose average
particle size is in the range from1l pmto 40 um by
di spersing and pol ynerizinl a pol ynerizabl e
conposition in an aqueous phase. The present invention
further relates to noul di ng conpositions and noul di ngs
whi ch 10 conprise the inventively prepared bead
p ners. Various applicatjons require bead pol yners
w%goq)immewaapaﬁ%@a pelygrere HathnseveTage BpRisieyize
; . . i _
82 GrBRdrD 1P ik Ao Ry EesBRS pRSRRIdAEGties
anong others, is esmpdslihgibead gotymdrs PMVA noul di ng
conpositions. A particular application sector here is
that of light-scattering noul ding conpositions. In
this sector, standard noul di ng conpositions are
bl ended with what are known as scattering beads, which
Thehpresent ingshtiarkietede atvdp rahesse 20 pedpaaatianve bieadepolymers

differs fro hat of the matrjx. Materials currentl
WSS R0E RABEIEIE Bi RdNS EAHE e MGhamdp 0sdac DefEhgrsing

. . . : . |
AR A A PO S o Y o Sl hasd R
pregenttinvdnsionifgrihdreelatagntodeguldingodorhpositions avambeldings wiich
t he ul. di ngs once thg scattwi%g particl es have been
COW%@S?E%H%\{SQ VEMPEERAE Pﬁa &#9 én nposi ti ons. Because
the | oss via 25backward scattering is smaller, the
result here is substantially higher |umnous
VarigpipiapipligriipnsHeavitoberd Palymedrs whege partide diameten iswathe

5 : ar. ' t ' | e of
ora R8s Fiifom it 9 2Twtn My Plilab PaBulbar S R "be
distaigltRINTomRdoMhe uBBa61ihesB Healt, 4mang BtHdrans s iadditives for
conbination with the halved- 2 energy angle or

PMMA medlding easpesjtiainsgl e of noul di ngs conpri si ng
scattering beads. The smaller the particle size of the
scattering beads, the higher the |l evel of 5scattering

A patiteglat applicationisdetot hed isphatpsfriightsecdtieriwgingdididing t he
di ng conposition. Use of smaller beads can

| ! . .
comPREHIENs: B thEcweior HandararmpadmoTsarsPasiinns e endgigwith
whaggﬂasﬁﬁé/\ﬁﬁ ok SR HRSheddd! WARIHRAR chFQi !’J{%\d“@ ose

nposi ti ons equi pped wth the smaller pol ynmer s
refrative bndexeditfetd feorh thetcih éme oatrip Mdgpteritlis esirebty asse it these

reduced ampunt of scattering beads has . ess mar ke
moU a8 FaaPSoN O eSS BHER RIS Poseion EMMG Hednfirarole
size A% a‘iﬂo@gﬁlbﬁ{ra! ?hesgﬁllérﬁé%gé B?‘fhe%e%‘aﬁér%r%ﬁfrqgle%r@the high

resul tant noul di ng conpositions appear rkedly nore
degneel dfdarward 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. BaSO4 or
TiOz, 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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Furthernore, the beads descri bed above can al so be
used for matted noul di ng 15conpositions and pol yal kyl
(et h)acrylate (PAMA) plastisols. However, these
application sectors are not of prine |nportance in the
present invention. Polyner partlcles whose order of
sizeis from1l umto 10 um can be produced wth good
results by way of a precipitation polynerization
reaction in which 20 | arge anobunts of organic solvents
are used. However, the solvents used create problens
of safety and disposal. There are al so problenB mﬁth
wor k- up. Beads obtained in this way are theref
e”%&%b@ﬁ@%\&f hened-ingensity 2881es0fgnoglgigs camPrissyd 5 8””91
beddie application sectors described above. 25Pol yner
eads can be obtained via conventional suspension
pol ymerization reaction at |ower cost. However, the

f th [ ta | cl | |
T K 8 e S B ST b R o
scdﬁéﬁ bﬁecﬁ%?gﬁﬁﬁﬂﬁﬁéFﬁﬂboﬁ@ﬁﬂhﬁﬁ&bﬁﬂmﬁﬁeQﬁﬁﬁ§n§09 A2

di scT oses a suspension process for preparation of_ bead

corpmsﬁm asyofcanaienibagds wen Sgratcae eequdertheisamseat. piivs es
sav, §E dgﬁonseev%gnt ' f%@rﬁégf P%’ii%rgfqéhtagt Jﬂhﬂg c%ﬁ!dosn’uons

eqmiedmrth Ihe gmiahier TaRIONE YIS etdeshiBic axsetiahi mea)hamwlct i on
vessel . Various auxiliaries are nentioned for

progeriss| b%ﬁm%ﬁh@fedm—‘@doﬁr@w’@f SRattofsheeadsdws aless marked
f gani I
e RS frop RSO SN 2080 RS o S ran
5 uehediievatedy e mupaxhtym)uﬂyIngaiom{jmﬂmonEFédbeéAB\aﬂ@il}Aﬁwode)es
not describe the use of alum nium conpounds.
vell@Wnbnomers used in EP 0 443 609 A2 are, inter alia,
styrene and (neth)acryl ates. The exanpl es show
pol yneri zati on of nonomer m xtures whi ch enconpass 80%
Furthermerghe bbads xdeemr@eaiirmbcﬂ/@%dmyals@ bg hlsedﬁorbnamad moulding

| at { I t'
corfais Bk era BSAI e R TB P i B e
apphéiPSeAgrsdnesopet p%é%ﬂp@ﬁaﬁ&@mutﬁ@géseﬁﬂ W\@%ﬁbh.ﬂkl ng
agent. 15 According to EP 0 443 60 , the polyner

partlcles can in particular be used in the
oducti on i ndus

POl et BatBlR g e e LSS s b g ) sBh G Mruced
w1tl'p$<g§% SRS YRRy & @F%c’iﬂh‘éﬁgn P8l zaR8k Péé‘dtu@ﬁ IN\WMC%

lve Tn’the nmou 03|t|on to be prepared
largeraimounik of 20ydrie ecblmeretskaee |uﬁed fldowever, the solvents used create

erolaay e o fbRel o6 acd B P eepisodl] o dears

obt#IREY RHIs WA e BWRERDE cRBERdIVE Bnd i férdasohd of best argtot
from1l umto 40 um by dlsperS|ng and polyner|2|ng, in

usednn ifiepricainasecios pesqjtwediabaiPe conposition 25whi ch
conprises at |east 50% by wei ght of (meth)acryl ates.
The di spersion, stabilized by an al um ni um conpound,

Polyraepb&sdy €sh Bé obtshepviarcdheenticH2B s8sgension 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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4 The resultant bead polyners are used, inter alia,
for production of nouldings with matt surface, and the
nmoul di ngs shown in the associ ated exanpl es have
transmttance to DIN 5036 i,n the range from76.3 to
91.1, yellowness index to 5IN 6167 in the range from
2.9 to 9.4 and hal ved-energy angle in the range 5from
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

By b et SRR R Rbh o e b AR BR 5 elate?

SuSPeRis AN rs €4 OMABRSH drattaXof DRl haNrBBEd BNcoBbRINGS ot O

achi eve the i nmpr ovenent I n scatteri ng action In a
sepaiaiedr INRAepethPRRTASABNEHRErS anH«satiohpeschlasea o alniying

cerPJvFEﬁ% rﬁ@»\ %%%MéHe%'? eﬂlafd;yoé% (AT FARE r?é% %ﬁe’?ﬁgﬁérﬂ&%% a
can be derived in a seée evi dent nner $rom
comnientionaitraactes vhssell S/aeidud sheifigtics are raeatienatefoe sizdiliyation

esult of these cjrcunstances, are achi eved via
of tﬁﬁlﬂ'%neﬁagnogmﬂaé%@%e o MiBal. FOrgamic SURFHARFES Sech as

cal@i@ﬁ%ﬁ&?hﬁté’ 'a?dtd’rgarﬁﬁﬁ%BﬁﬁJ%uﬁeg andhng éé?lugs@'d@n%'atlves or

Accord resent ‘I nvention protects
polwlnyﬂacsoﬁod)rElﬁﬂeqsﬂa& @29 AR dokstniot dbsaitbeptbeyuserad almmelub@ad

corﬁgl% rs, the noul di ng conmpositions enconpassing the
A ol ymers and the noul di ngs obtainable 20 fromthe

nmoul di ng conpositions. The respective dependent

MofHEERT WL O EGD PR ABLha Herpink el Sirenger et kgsies.
The exaapletisPBs FIgmefiz4the mﬁb;%rﬂgﬁm.x%%erwrﬁ@m@hobm@ess
process for preparation of high-specification bead

O%chyw@@bt IIsiyiese aavetQig by peaightcaf dudyl aerylatei ihe esultanige

o8l kB Ee e Pald btiohd St R e dabde & feplo LA

EP a&f445 60N R2RRIKFRA Uégérimm%@tdf%ro@%rmr@oeﬁg@t ng and
pol ymeri zing a pol ymeri zabl e conposition conmposed as

stated in Caim1l in an aqueous phase, where the

Ao ERTISERD ﬁ%%éﬁ%éo&“ﬁé%?qés“@%n°Wiﬁ%‘iﬁ*‘ﬂﬁ@%vﬁd n
the peagier-procaaiib s edustryPRbIWeosH, Bieyt e Harlsupmblador light-
advant ages, inter b5alia: The inventive process permts

scafipling atquwn@)fcom@sw@% PeaaSeBadOpotrpaBinked poymer
parf?c%é’ WLl ou%é&()e i $emould ngtnﬁ%y;?a\?l‘gcﬁ‘ttobq)é]ffreéﬁta é’cﬁaﬁd"ﬂ/oﬁﬁj

arrle usi ng Conmer civa
therdbarertal ingfféctiviehss light-eoiitening pdrticleead pol yners can be
obtai ned with

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 um, 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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10 relatively little safety risk, because the anmounts
of organic solvents used are zero or only m ninmal.
This in particular can elimnate the |iberation or
handl i ng of environnmental |y hazardous substances. The
bead pol yners are extrenel? I nexpensi ve. Bead pol yners
prepared according to the invention exhibit a very

hi gh | evel 150f scattering action when incorporated

i nto noul di ng conpositions and noul ded to give
noul di ngs. They noreover feature | ow yel |l owness i ndex,
high transm ttance and a | arge hal ved- intensity angl e.

The pe el oT S Be e pisouee ted 1. Roareddibmaroumdiage
with $ndthsdritRel 8Reehd Frf%ﬁidlrnéé”%ﬁdi’/vrﬂi?i tﬁ&as%@ét%ﬂaﬂaﬁidiéé i‘ié\%

range from5 pmto 35 The particle size is based
tramﬁmrtthec:@m DIN:5@3@h|raik@tr@ngeﬂ|®ns7@§|tg@1ciaryeH;@N@Qﬁsahﬁi@dto

DiR¥18TY BeaRPS T ein e & Rebiedirmeldy AROGIE e Gt
frorhigss pUR RGBS Blowaner, tEheigheaisusieTebattdreighasiohas desirable for
determ nati on of parti cle size is found in the user

mappaRAlGAtoNThi s nethod is preferred. Particle size can
al so be determ ned via neasurenent and counting of the
particles on appropriate scanning el ectron

In vieve 106 treapring. arPatatddcan dadisendsedi neainsit ofastthereforeamt ohjedtyof

edbad ol rs e |b|tnrro
the R EST BOHargAn 14 ROV Mes Ry B S o moge maskery
whiBRiak tHd §amé tiﬂi@i’i@&&eﬁiak%iﬂﬁ'irta'n@gé@hw aRd PhiRinRlth X/eW/viii?éﬁs
ver_ly particularly preferably pmand in particular
indexo phermteirmpdnere wakde ashisuditheinegrovg¢menieinisealatng action in

h I d I d
= e R B E k5 cgBlon 5 vary ol gnt, coagul ation.
aggr egati on or b5aggl oneration. According to the
h bead d v :
Thsti ek zind 8o o8 BSalSShir CeRRERR! BRr ek rsipned

canbcaesegri@a htaSséipéaHei«iﬁinghﬁer FEHRAE SiRGIM4TBAGed Bistussed0%
by wei ght, prefera rom nore than 50.0% by wei ght

hereip owr@% rigﬁeaéargﬁﬁsulgah&iﬁﬁa@é@u@s@anﬁ% Are@chimypg via
mo%@ie &@98@9?@@%&%&?@ ﬁvée \Aﬁﬁ&i’%r%gc;ﬁtéi%b%r\l/ié( 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 um to 40 pm 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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wei ght, in particular from 80.0% by weight to 90. 0% by
wei ght, of at |east one conpound of the fornmula (1),
IR 4R from 0. 1% by weight to 10. 0% by wei ght,
preferably from 0. 1% by vveisght to 5.0% by wei ght,
advant ageously from 0. 5% by weight to 4.0% by wei ght,
15very particularly preferably fromO0. 7% by weight to
3.5% by weight, in particular from1.0% by wei ght to
3.0% by weight, of at |east one crosslinking agent and
| ess than 49. 9% by wei ght, preferably from 0. 9% by

wei ght to |l ess than 49. 9% by wei ght, advant ageously

. from 1.0%.by, weight t0.40.0% b ight, 20ver
dispGRBncsiral R BY af Sl aBH omreladin g aRersiht & 1ot 8%
> 10ysWei ght, in particular from9.0% by weight to 19. 0%

by wei ght, of at |east one conpound of the fornula

(1) 7 0 8R The radical 1R is hydrogen or a |inear
or branched al kyl group havin r lto car bon.

T R e P e ek B g ol POl e tagrs. nter
aligparti cul ar hydrogen. Each of the radicals 2R to 6R is,
i ndependently of the others, hydrogen, a |inear 5or
= prlnioeative kpcess pennitsafitration poltre Tesdiet baad oalyatessrs

I . Particularl f . al kyl h
= oA eg e e Biskest ohe BT E ey e 9 albon
alsiBcommep@blly sWdiRblelsyaéign atom and enconpass in
particul ar nmethyl, ethyl and isopropyl. Particularly

= phasPeding o Hd ipgentioraities bandpblymesandambembirinedwitht he
DERSERTHY <05 7 BB AP BN RS e,
Ehe zeaglocahly hinBndlyTihie ge pagticurich leliminate the liberation or
handling of environmentally hazardous substances.

= The bead polymers are extremely inexpensive.

= Bead polymers prepared according to the invention exhibit a very high level
of scattering action when incorporated into moulding 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 pm 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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The radical 7R is a linear or branched al kyl group or
an optionally al kyl ated 15cycl oal kyl group having from
1 to 40, preferably from1 to 24, advantageously from
1to 12, particularly preferably from1l to 6, in
particular from1l to 4, cafbon atoms. Each of the
radicals 8R and 9R i s, independently of the others,
hydrogen or a 20 group of the fornula -COOR , where R
i's hydrogen or an al kyl group having from1l to 40,
preferably from1l to 24, advantageously from1l to 12,
particularly preferably from1 to 6, in particular
froml to 4, carbon atons. Particul arly

diagelerns ageisuiarydarpiiakly <630 pme veoraniculany prﬁffrrablbfé 20 pm

0 of ,t.he 25present invention enconpass in

an% é%%9@3.<§bYane substituted styrenes having an
al kyl substituent in the side chain, e.g.

In parfigliayémbydieintaotkha-igidhtvetiro e, sph?erﬁ:@b§éad pdleghers are
styrenes having an al kyl substituent on the ring, e.g.

prepaiad wblpb@pfé!batmp 6 ABbiuans slefénecagwiatioge Aagregation or

ag@ %% , €.g. nonochl orostyrenes, dichlorostyrenes,
ri ronDStyrenes and tetrabronostyrenes. 5Anong the

particularly preferred conpounds of the formula (I1)
Acarréingrio e iniventian, tilerbeag potyyert @se pfap@pedviagpohmierization

which d f | cohol's, e. g.
of YRS [ PRy PR o1t PR G B P 1 8o oD By

= (rABtthas Bl ey WSigRT, %Pé‘fbra(ﬂl@ﬁb?rﬁﬁbbé tWaﬁ 50%%lﬂy)welght to
(nmeth)acrylate,” tert-b (‘met h) acryl at e, M@N

(950 1) @twylgﬁt @dVHGWBOQWﬁWMGB)ﬂ%W Wezgféttws

YRR TR A Eura(F Blefrab R B MG A Biont to 04.3% by

(wesigh) &cpaﬂtuamar fram SDOYOPY Weept Yo 901084 by aslightadfeat least
nonyl (neth)acryl ate, decyl (neth)acryl ate, undecyl
(GRSt FDTRRQY ‘Pféheéorﬁﬁlﬁf(ll),undecyl (et h) acryl at e,
dodecyl (neth)acryl ate, 2-nmethyl dodecyl

(met h)aeryl ate, tridecyl (neth)acryl ate,

5; et hyl tri decyl (meth)acryl ate, tetradecyl

(nfB hy Rte, pent adecyl 15(neth)acryl ate, hexad g:yl

(et | at e, 2-nmet hyl hexadecyl (neth)acrylate,
hept g (meth)acryl ate, 5-isopropyl hept adecyl
(fRtTh)acryPRte, 4-tert-butyl octadecyl (meth)acrylate,
5- et hyjloct adecyl (neth)acrylate, 3-isopropyl octadecyl
(et h)ﬁ:ryl ate, oct adecyl (rret h) acryl ate, nonadecyl

« SR DIREYAL Bt 0T o MELI 3FCU A0 roBONb b ORIt to

)acr Ostear

doCB Sty wén@at fa)daanwbab@sl Iﬁr@h‘DO 5@/5 ©9wdngrﬁttb &t 0% agomeight,
met h) acryl ate;_ cycl oa acrylates, such as
&?8{ B@@ﬁ@'@rly (pﬁ%fﬁfab&efrwb@/ g% by welght t6 3.5% by weight, In

r hex e,
?)?ﬁ a(if{/ (1?%(?’ tiyacrg?{at e§b20§¥1¥/!eggjrfeth acry g%e
25zstinkihg agehtawar r espondi ng funmarates and nal eat es.

* 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 (If)
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The ester conpounds with | ong-chain al cohol radical,
in particular the conpounds havi ng al cohol radicals
having 6 or nore carbon atons, can by way of exanple
be obtai ned via reaction og (et h) acryl at es,
fumar at es, nmal eates 30and/or the correspondi ng acids
with ong-chain fatty al cohols, the product 9
generally being a m xture of esters, e.g.
(et h) acryl ates havi ng 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
Alcohol(rk 1100, AlfolO 610, AlfolO 810, Lial(r) 125
and Nafol (r) grades (Sasol Oefins & Surfactants
nol (r) 79 (1C); Epal(r) 610 and Eg?!o
rporation); LinevolO 79, Linevol(r) 1
oI@F?SE (Shell AGQ; DehydadO, Hydrenol (r) and
Lord(r) grades (Cognis); Acropol (r) 35 and Exxal (r) 10
Thé FagieA 'RNeH GrHin Ehem :
10AnDNg thgyggﬁggundsrgfg?hgg?gﬁéggggbggy, tﬁgﬁpﬁ§%1
to § earbRp @ty arreterably hydragerumathy opedfybrin drtuéar hydepgen.
mal eates and funmarates, i.e. R8 and RO are hydrogen in
particularly preferred enbodi nents. The nethacryl ates

Eacl 6f thenediahbls VY RooEReisr ﬁhdepé‘rfﬁderitﬂy%f aed M’dh@t@ihydﬂ&g%@[ atiRear
urposes of the present 1 nvention, the term

or t{’rﬁﬁ@fﬂﬁda%lkw%%p Bgz«f’@@ﬁﬁg@ésto Fetataet gloatesr analogenyl at es

Paffla prbibinks ST ofRIRIRAR i 115 4 oo R SEMETT e o

advahageauslye! of 2 ¢otboe atoossin pddingarmgeatbonlatofraend it is
i bl.e tq. f t i ch k

endBEidss g opliokin g ot Pl P RERO b A 94 PEEH

halg$¥riehareahidimeCARDbMMRRE Ziest he blrfdies GP BRevRaAs patictiBRy

formula (1) and (11). Anong these are in particular
advaplageods mhedinanl, ajl wéthe recicalaiRtn "Rass bydmopyn.

conmpounds of the general forrmula: 10 where Ris

hydrogen or nethyl and n is a positive whol e nunber
ThepiaeitdzeR it hgoragenasiuaethkp 2, preferably from 3 to 20,

in particular di(meth)acryl ates of propanediol, of

but anedi ol , of hexanediol, of octanediol, of
Thé;’%@ﬁ%‘gﬂ%%sa g?%ﬂ@‘@@ﬁg’ﬁ% a?gl?q{,g{;% 5? GRIPASHLR) alkylated
cyclH2 By Cy @i (HavEd2fr Gir) Nt CPréFeCHly from 1 to 24, advantageously

from 1 to 12, particularly preferably from 1 to 6, 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 alkyl substituent in the side chain, e.g. a-methylstyrene and a-ethylstyrene,
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where R is hydrogen or nethyl and n is a positive
whol e nunber from1l to 14, in particular

di (net h)acryl ates of ethylene glycol, of diethylene

gl ycol, of triethylene glygol, of tetraethylene

gl ycol, of dodecaethyl ene gl ycol, of

10t et r adecaet hyl ene gl ycol, of propylene glycol, of

di propyl glycol and of tetradecapropyl ene glycol.

A ycerol di(neth)acryl ate,

2, 21- bi s[ p- (y- met hacryl oxy- p- hydr oxypr opoxy) -

phenyl propane] or bis-GVA, bisphenol A dinethacryl ate,

! t col. f cryl ate . .
sl RER e R g PO b PO Bhay rner s gavavioitang,
and@fm@m%’%k@wdmaﬁidé@ﬂeaéméﬁespéfg FineekbfNEnes,
- bi s(3- net hacryl oxy-2- hydroxypr opoxy) but ane. (b)
d'Chhorostmenwtybr@mstﬂﬁaps endtelyarpieatyéanes n parti cul ar
trimethyl ol propane tri(meth)acryl ates and
pentaerythritol tetra(neth)acryl ate. (c)

Amgingfthe paniculagy ayefietreblaoonmepuaids lof dst fotmolac@l Bomingzertiarar
ferent reactjvit artic

(el Ao e Pise oIS RGP kY e o b altenols
e.gC ﬁ%%rg;h rﬂléirﬁﬁcrz%%‘te?thyl éﬁqe@g&w@ af. B’JO.E’? ﬁﬁyﬂhglé/drggfézene

i vi nyl’"benhzene an di’vi nyl For the
isopiapybrath crylate, praes matinaentatertertithiyl {mictmactyigte, pentyl

ds, hay Ly ful
(R ERRYRET P ExBl S S 2R B detd hery
(m?h b, 2Qe?buq}ll$éfdt?/l((mth Mmba@(ﬁyl (Mdth)acrylate,
at e acr
3- 'S.Ppﬂoiﬁdfﬂ@ﬂt%t (Beth) QGMﬂte wmmtm%@wéweﬂ@pw meth)acrylate

ondd5t MGG LR ARE, sHhOHh BKE SEREoOBRL MR 2t o

(meih)apkpatgeﬂhwwrdbyécymmm)ayﬂymi@ tridecyl ( meth)acrylate

Sk A g iv@t%acr%?%’af{e?réﬁeﬁ R PRy AR, sueh
(m%iﬁ(atr?yt'ﬁ%;@%’lﬁ(y bi s) atcrr% %eacr%g%/ﬁlleg%(@%%yﬁgg bbh‘}é’drylate

hepganiemyi deethwuuyldteeﬁesoprwgzhea@decw|(nrwrb)enwﬁte, It is
bRl Hidh BBl iR if Lnetromatar ati on
3-isebrapyRictidersl Peae)ReV IR beteiaByINPlcBPYBFylate, nonadecyl
(meth)acrylate, eicosyl (meth)acrylate, cetyleicosyl (meth)acrylate,
stearyleicosyl (meth)acrylate, docosyl (meth)acrylate and/or
eicosyltetratriacontyl (meth)acrylate;

cycloalkyl (meth)acrylates, such as cyclopentyl (meth)acrylate, 2,3,4,5-tetra-
tert-butylcyclohexyl (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 alcohols, the product
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enconpass in particular ethylenically unsaturated
nmononers whi ch can be copol ynerized with the conpounds
of the formulae (1) and/or (l11). The proportion of
conmononers i s preferably ig the range fromO0.01 to

25. 0% by weight, with preférence in the range from
0.01 to 10.0% by weight, particularly 20preferably in
the range fromO0.01 to 5.0% by weight, in particular
in the range fromO0.01 to 1.0% by wei ght, based on the
total weight of the nononer conposition.

Conmononers particularly suitable here for the

oo BB OE S OB ST Pr DA ab B o
chdif¥RoBeeRAdRIL pintshd theepeadeatbols %glémf@@alw, QR

consi sting of hydrogen, halogens, , |inear or
Alcbhalc gt , dhoyAlcgha@ g0 0 \OxmAlcoboi®11 10, 200I® B ef er abl y

ATGEBH LBtz S SR A (Ao rD 00 S SIS k)
L e A )

Linbaol®ngt T &ssdNodi 6l @82 5R( Sesll AG?;rBehy@Ia'tj@h Hyayerfva® e ridr .ol
2n-1) hal ogen atons, preferably chlorine, as

to
Qraéa%é@@@rﬂjé)ﬁﬁcr@m@éﬁﬁWCtEKm@nlﬁrtEe@(O@ﬂ”@mi@@ﬁ Gmbhi Kgicol
C oal kyl group; aryl groups having from®6 to 24
246%:%%%5g?'8@?g)\/\hi ch may have from1 to (2n-1) hal ogen
atons, preferably chlorine, and/or al kyl groups

10having from1 carb to S bstit uent
AMGRARES ROraodis wfiedoara i Bt RendsiRiase BEflcuiary
prefir@idPoveEtre dtes &haF WIhBRRERTE, RYSRE R\g*a)rgwd réefeioh,
SO2R5*, 0S02R5*, NR8*S02R57, PR5*2, P(=Y*)R5*2,
parijeubpay prefarrge emppdimentsipBremathadiylatey anagenpedl preferred
' with an additional R8*, aryl or
Oveﬂg?éergé {/%‘%I group, where Y* can be NR8*, S or O,
preferably 0; R5 is an al kyl group having 15 from1l to
0 carbon atgons, an al kylthio group having from1l to

2 )
Forjie pamnsKs &f BifsPreepabny et e igrmyaiedyerdtean al kal i
f
oreSfiiches RARY el Ak he ARGl Ao pes gt

twohydr ogen or an al kyl group having from1 to 20 carbon
atons, and R8* is hydrogen, or linear or branched
al kyl or aryl groups having from1 to 20 carbon 20
AccBtARS to IRE indewlioR4theia Lee BERRRISGESH e RiteRitude of
fromthe group consisting of hydrogen, hal ogen

the cpasstiekiapegent Urofeichdt isrposhibla foriese, anyl dfyihe goawpesnEa Wi

from carbon .at ons,. and OO0R9*.. where RO* |
are Kb da EoSi AInea ise Ryl Pl bae 978 B heahie
copblyaiBriketl Qviththe @R b uAHE 188 thedforfala @ 4fy. can toget her
fg?ma 25 group mhe formul a (CI(-)rlégw)d,:(ahi ch may have
Amengtiepetase hpaigilggen atoms or Crai 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

(a) ditfrictiedaldmetibavsiateshrefeaelyat | east two of the

radicals R1*, R2*  R3* and R4* are hydrogen or
cREIPeYBHS of the general formula:

) )
H,C=C—CO—0—(CHy)y—0—CO—C=CH,



13 Anpong the preferred conononers are, inter alia,
vinyl halides, such as vinyl chloride, vinyl fluoride,
vi nyl i dene chl ori de and vi nylidene fluoride; vinyl
esters, such as vinyl acet het erocyclic vinyl
conpounds, such as 2-vinylg§r|d|ne 3-vi nyl pyridi ne,
2-nmet hyl - 55-vinyl pyridine, 3-ethyl-4-vinylpyridine,
2, 3-di net hyl- 5-vi nyl pyri di ne, vinyl pyrindine,

vi nyl pi peri di ne, 9-vinyl carbazol e, 3-vinyl carbazol e,
4-vinyl carbazol e, 1-vinylimdazole,

2-nmet hyl- 1-vinylimdazol e, N-vinylpyrrolidone,

% \@Vﬁ%%g l%ﬁrg!)g@orhngr m’%&t&! %b%rﬁ:ag;lpé?gtivgﬁyhole number greater
N‘tﬁéﬁ‘blr @HMIH@' gFéf@i‘ab | fRYOX Q] Sien ‘éhf&wafr Il ﬁ’féath)acrylates

vi nyl oxazol es dr ogenat ed V|ny oxazo es;” vinyl
arad nr@me@ww ofeautienadiolraf kéxaresia, efrgtanedisi,cofaondnediol,
derlva% ei c anhydrlde nmet hyl mal ei c

an‘ﬂf&ro 8‘1%” fﬂ?‘%%sanr‘f@f% mal ei m de; fumaric acid

and funarlc acid derlvatlves 15acrylic acid and

net hacr acid neth)acrylates such as benzyl
> %%?(ﬁgF% % ggn%ﬁgﬁimu thacryl ate, where the ary

radical s are gach unsubstituyted or substituted up to

four tines; hacryl ates of|" hal ogenat egt al cohol s,

such as 21,8<=dCbrouepdonyl, -FEithaery+aie- cé:(bﬂ?)rmphenyl
nmet hacryl ate 1, 3- d| chl oro-2-propyl nethacrylate

Z%é?émqwégé%m%fﬁﬂl ah&n ig=l &%%W&@hb%@’h@hﬂ to

chl or onet hyl net hacryl ate; hydroxyal kyl

( rit 1) partipular démeﬁuamwéesohgmwt@mmdm@ylof d@ttmudem@ pheel,

e Kyl %W% RIS BB B RNt veol. of

10 2 t&trad gvzicktyle f/&tﬂX@ﬂm@Wﬂené@\jd@) s dydredye glycol and of

251, 10- decanedl 0 (rret h) acryl ate; carbonyl -cont ai ni ng
mielFRdacaPERRenesgl¥ePlas 2- car boxyet hyl nethacrylate,
car boxynet hyl nethacryl ate, oxazolidinylethyl

nmet hacryl ate, N-(nethacryl oyl oxy)fornmam de, acetonyl

Gleedrakd lfmathéacrmatﬁatZr%dcr@[pdyimeihpmquxm@ hydroxypropoxy)-
N- et ha

R B e Bt B biRehRpPSR Srpsthagiiate spentyl ol

dNnisih e 2120wl fxrydthayioxypollAthoxyphenyl)propane having
15 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 trimethylolpropane

triimeth)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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2-pyrrolidinone,

N- (2- met hacryl oyl oxypent adecyl y2- pyrrol i di none,

N- ( 3- met hacryl oyl oxyhept adecyl ) - 2- pyrrol i di none;

gl ycol nmethacryl ates, such,as 1, 2-butanedio

nmet hacryl at e, 2-butoxyethyf nmet hacryl at e,

2- et hoxyet hoxynet hyl nethacryl ate, 2-ethoxyethyl

net hacryl ate; 5net hacryl ates of ether al cohols, e.g.
tetrahydrofurfuryl nethacryl ate, nethoxyethoxyet hyl
nmet hacryl ate, 1-butoxypropyl nethacryl ate,
cyclohexyloxynethyl nmet hacryl at e, nethoxynethoxyethyl

| at e, n h acrylate rfuryl
ForBeRiipdtd g g B aE PLPRA ef FERfcpdhSounddnae
prozeﬁtdaqmﬁr@@gma@ggﬂml nmet hacryl at e, 102 et hoxyet hyl
nethacr%ﬁate - et hoxybutyl nethacryl ate,

(metBiarsxgiastmyieh ﬁ@tf\rﬂa&@rw LmS@tur@t%m@&ws Hey@. oleyl

(mFYS7R ke BN B IREYTD e TR DRIl &5 AR R o

3-vihytaycRBexyinmed tat:rgfldt@,ria-ﬁ/rntymyaloh@xy‘a (metihaxylage,oups;
meﬁmc,cbggflegﬁf @&@%M’%@(& & hlgl?htagbzgw%&g &g vinyloxyethoxyethyl

d I )
me&?%£$§§?ggﬁ%@gg%gbpeﬁggﬁg%Jﬂ§§?g&&%égﬂggﬁ Ianlnopentyl
meﬂémnéﬁﬁylate 3-di butyl am nohexadecyl (neth)acryl ate;

olﬁ"ut rt'gla'gai g@gm gﬁ?rgﬁlg?.@c %'?r'hggﬁ‘c' d{t@@o‘?prgtpgﬁer triilmeth)acrylate,
glychI @r(mém}émhaml @ué«mewbbgmdm@@w; ) KBbhigdNed
N- (et hacr yl oyl oxyet hyl ) di hexadecyl keti nmi ne,

diengs, isaeh @ssiviaviPerveset onitril e, 20

2- met hacryl oyl oxyet hyl nmet hyl cyanam de, cyanonet hyl

nmet hacryl ate; heterocyclic (neth)acryl ates, such as
It isZpe(rticulanypzddrablecbuge dlyai b)(aetylaatyéate.

2- (4-norpholinyl)ethyl (nmeth)acrylate and

1- (2 met hacr yl oyl oxyet hyl ) - 2-pyrro|idone oxi ranyl

| at such as 2, 3-epo utyI nmet hacryl at e,
PrelRta LUt Ey ok Y PRUAR I B Bo0 ROAT RoERY GRE B ver
encmﬂﬁhaenwbaﬁ@ubieﬂwﬁpmxmgxn&ahﬂa&bxﬂBh@aeEMthﬁcanbe

corp TR RS R o R Yol B O YW T 1

propertipn of kemboomess isgprafexally én thelmnghdragno Dyofetoi20ad Yodry
weléﬁ@%thcﬂ?efe?‘e&%qﬁrtﬁé Léﬁdenﬁréﬁw"ﬁ 64 thP%o l@n/ogg V\fefgefﬁ pSa?rﬂb&QHy

trators erred
prefgrakly in fhe rapge fr@m P&l 6@@ Wl by weishh i 8af5@w§6 ﬁsth§knar19@d

fronh 0.61® BO0% bewaighflBNearfh the total welght of the monomer
1,1- azoblscyclohexanecarbonltrlI , and al so peroxy

COMEGHBiinds, such as nmethyl ethyl ketone peroxi de,
acetyl acet one 5Speroxide, dilauroyl peroxide,
tert-butyl 2-ethyl perhexanoate, ketone peroxide,

Cometidryibrs saoticulstly keitabieeh@er fox triepolpyetiodtnaanton according

er oxi de, di benzoyl peroxide,
to the present invention have the formula:

RIX R2*

R3* R4*
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tert-butyl peroxybenzoate, tert-butyl isopropyl

per oxycar bonate, 2,5-bis(2-

et hyl hexanoyl per oxy) - 2, 5- di net hyl hexane,

tert-butyl peroxy 2-ethy|heégnoate, tert-butyl peroxy
3,5,5-trimethyl hexanoate, dicunyl peroxide,

101, 1- bi s(tert-butyl peroxy)cycl ohexane,
1,1-bis(tert-butyl peroxy)-3,3,5- trinethylcycl ohexane,
cunyl hydr operoxi de, tert-butyl hydroperoxide,

bi s(4-tert-butyl cycl ohexyl) peroxydi carbonate,

m xtures of two or nore of the abovenentioned

wh B Rt RO hele B3 SaRREine AP Sl A Ik SR pbilSine
of I@bﬂ&gemﬁh&cb(;gmnmhméﬂ%r&ﬁ‘aﬁméﬁ élkﬁ&grb@ﬁé ﬁéthﬁgofrmﬂ to 20,

anount used of these conpounds is often from

preigrapty iymvietoghend preiceleal iryetrratly Gos 1 & 4. @ybayatoms,
whk%ﬁ'rﬂagpapé%% Py é?weﬂ:) %f?) e}q'ea't&g ag Pﬁtugﬁpm n ifhe

mononer 't at usual e ran e rom
nuidbdr af ¢arbéhﬁ)aﬂqm$)oéfnera§}kyl :grdiu;:om @: (1F3t m;&idlalk)bg&mﬂ)scbmvmg

ﬁomﬂ%kgggggF@%%ﬁﬁgfw 'ﬁ%ﬁ %@%P§Qtﬁﬁﬂ§%\£) tab|I|ze
profEBRUMISHIre? SBALbBGLYNS AR £ ¢ theKrfber %%bﬁ é'@ﬁ% of

are in partlcular al unm ni um oxi al um ni um
themmb@%iydjgrwm eny groypsdfavirenicemifioRy ginben atamg) WO may

v ) LAY SR Bl Bo AL B, S o GRE¢
ha\mgef.rbm K ermdatam@sag@abétutﬁ@rﬁtmewnq)sfthfehmmber of

di spersion should be mnimz artjcul o 5
car@%amrn@ﬁfgweoarwa@upn@woa genvc*agﬁ R'h&"CEY"R, SOR
SORRECHRI AP, RSO A= DRI AGRA D] I oRoU oDy GRer KT,

g péri 0 hou? ulé

whiph erhaa)r b@\l/g/bmn mwtemlxm)“ witlal anfadBﬁudmlahR? earyl pr he:herdmjclyl

arouP B B bR L6t e BraTAA O R 1958 AU GhaUBrh e
frorﬁhetﬁ iIPcérbSﬁta%ﬂnW éﬂ“alﬁyl?ﬁ@'%lﬂﬂ'ﬂ ﬁéo\prg@gb %2‘@) cQfboHnt i |

is in the range procedure
atorgnw@ﬁ S(lﬁarhalrag;hmrbgerpoetaeraﬂ@ﬁ roetial) oalﬂaky df ﬁ;cpmﬂsﬁocm) of
t

carbtf AR AR SO BB P PG g8 BT g Sl gre
hde‘@jeghbr apankyi gr@hamaw;n@rf&frﬁrﬁelzo E4rBom Atdng, ankOR @% by

I ght and very particularly 10preferably from4.0 to
hydmmoownw YHiranegheskalkgwriang grotrs hawng oot tq Becarbon
atoff@NOMer s used. If smaller anobunts are used, there is a

risk of obtaining nerely an unstable dlsperS|on and a

RY pha &’ hepabatn seleowaunicepedidetly reasthelPoumtbesistify of
relatively |ar gregates. |f the anounts used are

hydregegehal Q%@r(@rqggragg flugginerpschiaring). Ik §royRssaINg omg!

to 6Rfa9§b‘ﬁ ‘éfcﬁné‘ﬁh& ofe)ol:d Swﬂer%]ﬁm is i'wgdrv%qgﬁraﬁ%ﬁ{%ﬁ?ﬁeqa &an
particular interest are those

alkyhgraug bavies frame1 ts¢d cathongstodhs, bhR® adnuirR‘hcaMcngmmmdndn a

for iliz these are in _pajticula
arotpf Getta 'aa@ﬁ@ﬂ é{@@hg@w@veé@m 411p PEhalofigtfosps or
C-CHk§! droBp$ 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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20Exanpl es of anionic enulsifiers are alkali netal
salts of higher fatty acids having from8 to 30 carbon
atons, such as palmtic, stearic and oleic acid,
al kali nmetal salts of sul phonic acids having by way of
exanple from8 to 30 carbol’ atons, in particular
sodiumsalts of al kyl- or aryl al kyl sul phoni c aci ds,
al kali netal salts of half-esters of phthalic acid,
and al kali netal salts of resin acids, such as
25abi etic acid. Anong cationic enulsifiers are, inter
alia, salts of long-chain, in particular unsaturated,
am nes having from 10 to 20 carbon_ atons
Am@nade REFGTaRBRICHAMESHBER ST Ak VHY! P@'Fdﬁsp %@1/33 vinyl
f Exanpl es
cmgﬁﬂ%é&ﬂfgpo@%%p@ I?%?%é@?é&%? %ﬂiate I%%%ﬁealcohols
vingtdsteryg) sudadad anylactatds and et hoxyI ated phenol s and

s e e R o e

5- vﬁ@@%ﬂ%t BOARE- @Wk/%)'}/ﬁﬁlﬁéSZ @Qﬁm@ﬂ%ﬂ BLARIYyrdind he
rangefromOO part|cularly

vingpwirsiding, wlrfyﬂmmrmlae,t%wayé%ba,zo{ﬁeBg\nmy!cafégé@eon t he

e TR e TR T iy
N-virddigardlidoh& e2-Mnytpyfreligsi &) N- t/mylpﬁjlcrbh(ﬂgedi vﬁ\fytp@‘,'rrohdme
formati on of the di spersion. 10t hese are

N-viswiqarseipaiams My inaedgolrkiach \gnx}@x e, ;yamfp&%gmyloxazoles
anooﬁv&rbﬁé‘r'\é‘téd@@gg{ 2Lbes;, € 9. polymers, dyes and

pi‘gnment opri ate having ferromagnetic
vinyrropesapresyl éibanst exi ng agents, such as EDTA or Trilon

d h | yet h whi ch
mafla g @R QR S OF NRS G Mt ATPEE0E: e -
mewﬁmﬁiale&rﬁ@/anasemawm%eﬁne@ﬁylMbﬂenm;@éent i nventi on,

di spersi on process takes place at a shear rate 103
fumetie acithend fisaariq agie degvaliveBer ably in the range from

4 shear rates < 103 sll1 the
acr%(aér%é?%%n&%%Bg%@l'%ﬁ%'élr esul tant bead polyner is greater
arylt( hﬂ%hﬂa@gkét@s Jish shedizyl ﬁte@h@cﬁﬂaﬂﬁoﬁﬁférl%dwe@ﬁecﬁyla’@l ue

obt ai ne 20di vi di ng the absol ute val ue of the
wheyg|the efy) r lpaléraéﬁ@@%pnswtwtaﬁ@é sghstituieddHnsiodRegtimes;

meﬁé{:?@ﬁ%@s BFHa%&?HQﬂeﬂ%?Ebho id1%,0h ’é% %%dkba%ﬁgpgd@g?r sed

bétwee t he
methapatatt) Mr@abpﬂemyl vmamdmrylstwp 3-d|(ﬁ|0’l‘m.2 giopydinsfhecsilae,

can he prepare r S|tablefor this
2-bf o Bu SRR S Le el T e ep NGB &k | od i n
meﬁjgggﬁté are generally used for this purpose. Anong
th are Dispermat, VMA-Getzmann, Reichshof;

hydtatnyawwnabk\)acmlates anch s 6Wdro>smm>é mahacrplaé%sur e

eni z f 0 r l,.so known

3.4 4R EEEN mrerylls. Srarr ) areaReruEEany o
2-h réi?ﬂjﬁ“opylﬁﬁéﬁa@ﬂ%t@u@Bﬂilmeﬁﬁﬁqfﬁﬂexéﬁdldl [(Bfeth)acrylate,

onogeni zers, V.
1,10-decanediol (meth)acrylate
carbonyl-containing methacrylates, such as 2-carboxyethyl methacrylate,
carboxymethyl methacrylate, oxazolidinylethyl methacrylate,
N-(methacryloyloxy)formamide, acetonyl methacrylate,
N-methacryloylmorpholine, N-methacryloyl-2-pyrrolidinone,

N-(2-methacryloyloxyethyl)-2-pyrrolidinone, N-(3-methacryloyloxypropyl)-
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18 Sprochhevel ; honogeni zers from Kotthoff, Essen and
honogeni zers from Doee Aiver, Gevenbroich. These
devices are usually operated at rotation rates of from
1000 to 25 000 rpm prefergﬁly from 2000 to 25 000

rpm O her ways of generatihg the high shear forces
required to formthe di spersion are exposure to

5ul trasound, use of high pressure to discharge the

m xture to be di spersed through a narrow gap or

t hrough snal | -di aneter nozzles, or use of colloid
mlls. D sperS|on of the nononers and of the other

2 P@ﬁ@@@“éﬁégﬁ% oS e e el AT dam 0 t o
N-(B8GREthadQRsyed8ha Flaﬂe’c?l th%‘yrfo%&%nér om 20 to 60C, wth

no restriction her e |sperS|ont|rre can be in
glyeolinelbacratages, wca dsuh2tbutanediol nesh deryiate ®-ditemeetby! of

mel R pin ShAN P et meifadiyte, -2l blsitb e e Rfate

memwmtb@@m%ﬂw&falddm&me)@ U ahyHRGFuEL BIP R Bk an
enerally be prepared within 'a period of a few hours.

mefpxyeihexketayignethasnials, frdkpaprapyt medwgsylaige prior to
oyt eaaleRihetly M R R e bR R b heagRRe, 17
berrzgmw?mylmhmmlm@lam éummryt:gmltmmwposed to a h|b Igh

rot el i mi ible
2- bf'g%x%tﬂy g?aqﬂg? 2\%‘"?&9 @? ggéryP St he ot her
2- ehﬁﬁ?eth?hﬁe%dﬁ&fe‘ 4%th&®bﬁ%ﬁ‘?ﬁétﬁébr2l‘é?é“ d take place

soon after formation of di spersion. Sur prl singly,
methewpvethyl methessylpise - etbanwethyianethherytat@,per si on

oS ARHLIREL S AL SRR R BB Rt

havedeairar tb@m%efaﬁmﬁulgﬁfrbﬁﬂmo BOLMBRY hEAlpsON syst ens,
25because i ke in many conventional processes,

ammékké' (et h)ﬁqnéa@seéw#eamnpawykémﬁﬁéawlar@dgﬁ,e%a for ces
@tdfrﬁ&‘ﬁyl Zaﬁl onfpy@rlﬁ% k%%wgﬁfdeéa rh&ﬂyla@'ﬂﬁ%r?ﬁgtmethggﬁllate,

can be car
3- dl@thmmmepentyp metisaordate) 8- (ﬂblht&tammﬁcpﬂwdd@cwr(meth)acrylate

rat pheri c Neither is th
it ST GBI DR 2515t el at DIROERCOT IS NG FRRIEaEDIales 0.
N~( lfn@ﬂfato?ﬂclr)‘yl&ﬁyett dn@bﬁutgF ting¥etemused, it is 19

ener dl i'n the ran romO to 200C, preferably from
N-(n etha@rﬂ@s(b@(mw)Iunexandebwrweyrrm@fmethbbr;yldwla)mdﬁec@ton|tnle

2R A BRI RGS, QRemeTh e
het@r@ﬂww{ﬁwe‘i@)‘éc%tes, 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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5converted into a water-soluble form for exanple via
addi tion of sul phuric or hydrochloric acid. The bead
pol ymer can be isolated via pressure filtration from
the water w thout dlfflCU|t% I f known organic
conpounds are used i nst ead!df the al um ni um conpound
significant according to the invention for
stabilization of the dispersion, this type of
filtration is prevented by the rheol ogi cal properties
of 10t he m xture. The bead pol yners obtai ned according
to the process described above are used in particul ar
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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



10

15

20

25

detailed illustration of the invention, but there is
no intention that the invention be restricted to these
i nventive exanples. Scattering beads A and GF 25To
prepare the suspension polymer, an al um ni um hydr oxi de
Pickering stabilizer is used, prepared via
precipitation from al um ni um sul phate and soda
solution inmediately prior to the start of the actual
pol ymeri zation reaction. For this, 16 g of A 2(SO) 3,
0.032 g of conplexing agent (Trilon A) and 0.16 g of
emul sifier (K30 enul sifier obtainable from Bayer AG
sooﬁi am salt of _&,30C15_— par.af fi nsul phaonat ef) wer e f#' EiSt
pargrdlady pesicriehlyoViEhin agreriposefi 30 iR BF0T 1R ToRnakn AdaPum
dis?é‘ﬂs%’.‘ate sol ution was then added, with stirring, at a
enperature of about 40C to the al um nium sul phate
di ssol ved in water, whereupon the pH was then in the
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aluffifbin dofdounadn Reesy preci pi tated, the aqueous phase
was transferred to a gl ass beaker. 200 g of a nononer

m xture whose conposition is stated in 10Table 1, and
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about 85C internal tenperature followed. After cooling
to 45C, the stabilizer was converted into

-sol ub |.ym ni | .V i tion.of 5Q9
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commercially available filter fabric and the product

pariigiargsyriegtants, 50ch merarmaniagationicrang mrigta @nuasiiienst .
Size distribution was studied via | aser extinction
nmet hods to determ ne average 25size V53 and the

Examsislios baheidnisternaleifidrsdene sikalometal belty eShibhsr fattg acids
col# ated in Table 1. The ci‘hape of . t he beads

haviHER M0, S0641DAB HBF o2 PAH REIBEIG S{RIC A4 oleic acid, alkali
met2P8gH GduIhPFCALiE€Having by way of example from 8 to 30 carbon
atoms, in particular sodium salts of alkyl- or arylalkylsulphonic acids, alkali metal

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

abietic acid.

Among cationic emulsifiers are, inter alia, salts of long-chain, in particular
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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Scattering beads G and H 22 The preparati on net hod
foll owed the polynerization specification for
scattering beads A and C-F, except that the nmonomner

m xtures stated in Table 11¥ere used and no Pickering
stabilizer was added. 5The size distribution of the
resul tant bead polyners is |ikew se stated in Table 1.
Scattering beads B The preparati on nethod was
substantially the sane as the pol ynerization
specification for scattering beads A and C-F, but in
each case 200 tines the 10 anmounts of the constituents

were used. . This required adopt. f so changes
EqiR i AP U RS o e B earaly eEeRds: AgoR ated atty
aci§$ akH IS 06 pHERSs aRd irfthy h@H ehAs BEpIIAHITERNCSRIS :such

initiator "and additives in the reactor and di spersion
as pentaenefritacdr sereitblat a tenperature of 40C with the aid

of a through-flow di sperser (D spax-Reaktor, Janke and

Kunkel ). For this, the 15m xture was cycled thr(.)u%;‘gar
The henadintpesesierf the ab@rementiinres] eranigifiars arierprefesalbly éct

he dj i [ 150 o
ranbg T h B B PRt ¥t P rormRueef o 3.0% by
weighs prissi on tM@Wéﬁ%ﬂkﬁdlmnMcoﬁ eu@! yneri zation

reacti on and work-up foll owed the pol ynerization

specification for scattering 20 beads A and C-F. The
iSRRI bRLIBN Pl Pend ARl bR P o,
addéet thythe mexthee pridratbed{ifing ot afterSoymation ¢findyisperdiordAmong
thegeiz ranreet xr}xagarr}fclzuafgre su%%tab%e\gtwrlicl}%i(\)/e the particles particular properties,
e.g. polymers, dyes and pigments, if appropriate having ferromagnetic
properties. Complexing agents, such as EDTA or Trilon A, and compounds,
such as polyethylene glycol, which inhibit formation of tank deposit can

moreover be used.

For the purposes of the present invention, the dispersion process takes place at
a shear rate > 10° s™'. The shear rate is preferably in the range from 10* s™ to
10° 57", 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 the 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 skilied 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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Sprochhdvel; homogenizers from Kotthoff, Essen and homogenizers from Doee
Oliver, Grevenbroich. These devices are usually operated at rotation rates of
from 1000 to 25 000 rpm, preferably from 2000 to 25 000 rpm. Other ways of
generating the high shear forces required to form the dispersion are exposure to
ultrasound, use of high pressure to discharge the mixture to be dispersed

through a narrow gap or through small-diameter nozzles, or use of colloid mills.

Dispersion of the monomers and of the other constituents of the reaction
mixture generally takes place at temperatures in the range from 0 to 100°C,

preferably in the range from 20 to 60°C, with no restriction thereto.

The dispersion time can be in a wide range as a function of the desired
diameter of the monomer droplets, of the size distribution to be established and
of the quantitative proportions of the constituents of the mixture. The dispersion

can generally be prepared within a period of a few hours.

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
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generally in the range from 0° to 200°C, preferably from 40° to 130°C and

particularly preferably from 60° to 120°C, with no intended resultant restriction.

Once the polymerization reaction has ended, the aluminium compound can be
converted into a water-soluble form, for example via addition of sulphuric or
hydrochloric acid. The bead polymer can be isolated via pressure filtration from
the water without difficulty. If known organic compounds are used instead of the
aluminium compound significant according to the invention for stabilization of
the dispersion, this type of filtration is prevented by the rheological properties of

the mixture.

The bead polymers obtained according to the process described above are
used in particular in moulding compositions, which are likewise provided by this
invention. Suitable matrix polymers are any of the thermoplastically processible
polymers known for this purpose. Among these are, inter alia, polyalky!
(meth)acrylates, such as polymethyl methacrylate (PMMA), polyacrylonitriles,
polystyrenes, polyethers, polyesters, polycarbonates, polyvinyl chlorides.
Among these, preference is given to polyalkyl (meth)acrylates. 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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H 69.0 30.0 1.0 74 77 5Light-scattering test

speci nens For further investigation, a standard PMVA

nmoul di ng conposition (PLEXI GLAS@ 7N obt ai nabl e from

Rti hm GrbH) was nodified with the anpbunts stated in

Tabl e 2 of scattering beadd’ A-H These noul di ng

conpositions were used to produce test specinens of

di mension 60 mMmm x 10 45 mMm x 3 mmvia injection

noul ding, and the transmttance (T) of these to DIN

5036 was determ ned, as were their yell owness index

(Y) to DIN 6167 and hal ved-intensity angle (R

nmeasured to DIN 5036, using a GO T-1500 goni onet er
The gxuiqipg FOMPERKIDRATCan gamprige cerYANtiaRal artitives ol a8k Sure-
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agents, flame retardants, lubricants, dyes, flow improvers, fillers, light stabilizers
and organophosphorus compounds, such as phosphites or phosphonates,

pigments, weathering stabilizers and plasticizers.

Known processes, such as extrusion, can be used to produce mouldings with
light-scattering properties from the moulding compositions described above.
The transmittance to DIN 5036 of these mouldings is advantageously greater
than 40.0%, preferably greater than 45.0%, in particular greater than 50.0%.
The halved-intensity angle () of the mouldings is advantageously in the range
from 35.0° to less than 90.0°, preferably in the range from 50.0° to less than
90.0°, in particular in the range from 72.0° to less than 90.0°. The mouldings
moreover advantageously feature a yellowness index to DIN 6167 smaller 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 Al(SO4)s, 0.032 g of complexing agent (Trilon A) and 0.16 g of
emulsifier (K30 emulsifier obtainable from Bayer AG; sodium salt of a

Cys-paraffinsulphonate) were first dissolved in 0.8 | of distilled water. A 1N
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21

sodium carbonate solution was then added, with stirring, at a temperature of
about 40°C to the aluminium sulphate dissolved in water, whereupon the pH
was then in the range from 5 to 5.5. This procedure gave a colloidal dispersion
of the stabilizer in water. In order to prevent tank-wall deposit, polyethylene
glycol (molar mass from 5000 to 6000 g/mol) is then added to the dispersing-

agent-precipitation process.

Once the stabilizer had been precipitated, the aqueous phase was transferred
to a glass beaker. 200 g of a monomer mixture whose composition is stated in
Table 1, and also 4 g of dilauroyl peroxide, 0.4 g of tert-butyl 2-ethyl-
perhexanoate and 1.6 g of ammonium peroxodisuiphate were added thereto.
This mixture was dispersed for 15 minutes at 7000 rpm by means of a disperser

(Ultra-Turrax S50N-G45MF, Janke and Kunkel, Staufen).

Following the shear process, the reaction mixture was charged to the reactor,
which was preheated to the appropriate reaction temperature of 90°C, and was
polymerized at 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 to determine average
size V5o and the associated standard deviation. The results 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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The preparation method followed the polymerization specification for scattering
beads A and C-F, except that the monomer mixtures stated in Table 1 were
used and no Pickering stabilizer was added.

The size distribution of the resultant bead polymers is likewise stated in Table 1.

Scattering beads B

The preparation method was substantially the same as the polymerization
specification for scattering beads A and C-F, but in each case 200 times the
amounts of the constituents were used. This required adoption of some
changes on technical grounds. The precipitated Pickering stabilizer was used
as initial charge with monomers, initiator and additives in the reactor and
dispersion was then achieved at a temperature of 40°C with the aid of a
through-flow disperser (Dispax-Reaktor, Janke and Kunkel). For this, the
mixture was cycled through the disperser for 30 minutes, and within 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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Table 1
Scattering | Methyl Styrene | Glycol Vso |0
beads methacrylate dimethacrylate |[um] |[um]

[by wt.] [% by wt.] |[% by wt.]
A 13.0 85.0 2.0 30 25
B 13.0 85.0 2.0 30 45
C 28.0 70.0 2.0 32 24
D 35.5 62.5 2.0 30 25
E 48.0 50.0 2.0 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.
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The resultant data are shown in Table 2.

Table 2
Scattering Content of T[%] | Y[%] | BRI
beads scattering
beads
[% by wt.]

Inventive example 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 4479 | 11.97 |80.25
Inventive example 5 B 4 61.28 | 10.27 |47.50
Inventive example 6 B 6 53.32 | 9.62 |77.25
Inventive example 7 B 9 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 52.79 | 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
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




2 60.85 9.73 50.53 Inventive exanple 16 F 4 50.41 8.78
77.93 I nventive exanple 17 F 6 50.41 9.69 78. 25
Conparative exanple 1 G 6 55.81 9.68 71.32
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The test results in Table 2 show that when the scattering beads prepared
according to the process of the present invention are compounded into
moulding compositions (inventive examples 1-17), they scatter light very
effectively without any great loss of energy. The scattering beads whose
styrene content is 85% by weight have the highest level of scattering action
here. Although scattering beads whose styrene content is lower or higher
achieve a high halved-intensity angle, this falls off more rapidly with reducing

concentration of the scattering beads in the moulding composition.
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Conparative exanple 2 H6 92.04 1.27 10.98 25 The
test results in Table 2 show that when the scattering
beads prepared according to the process of the present
i nvention are conpounded into noul di ng conmpositions
(i nventive exanples 1-17),%&% hey scatter light very
effectively wthout any great |oss of energy. The
scattering beads whose 5styrene content is 85% by

wei ght have the highest |evel of scattering action
here. Al though scattering beads whose styrene content
is lower or higher achieve a high halved-intensity
angle, this falls off nore rapidly with reducing

Paigphelaisati on of the scattering beads in the moul di ng

conposition. Patent clains: 1. Process for
preparati on of bead pol yners whose average particle
size is in the range from1l umto 40 um by dispersing

. dpbeped fompreparatipraobipedd pelyimeabveospaywrape iperidlgisiZa is in

agueous phase, where the dispersion stabilized by an
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s ~ ; : idni on
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csialpitizeseisy a) atonieiunhaonpoubéubyrepeiaghdt sherr riteasOose

d of, f | a , IR (1) 4R 10where 1R i
TS BHESr NN B Tt 2BPler RO SHIORY P UGPE I Tt R
I%a%%]Rt;%sggoﬁ ifg"’tb@@veﬁ‘;&ﬁrﬁ[‘@orﬁﬁﬁs&a‘:h of the radicals 2R

, I ndepende y of the others, hydrogen, a
|a)neaoredhah BANCA &Y vesilitt ofgatdegst bae icagipoubehof thefogmula (1),

carbon ,atons, or a hal ogen, b) from 0. 1% by
wei ght . 0% by wei ght of at |east one crosslinking
15ag§nt and ]
R R
)
R °R
R

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 alkyl group having from 1 to
6 carbon atoms, or a halogen,

b) from 0.1% by weight to 10.0% by weight of at least one crosslinking
agent and

c) less than 49.9% by weight of at least one compound of the formula (If)

R

.0 xR I
R \ﬂ/J\\r/ ()
0 °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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c) less than 49.9% by wei ght of at |east one conpound
of the formula (Il) R(Il) RO 8R where R is hydrogen
or nethyl, 7R is a linear or branched al kyl group or
an optionally al kyl at ed cyg;oalkyl group having from
Ito 40 carbon atons and the radicals 8R and 31R, in
each case independently of each 27 other, are
hydrogen or a group of the formula -COOR , where R is
hydrogen or an al kyl group having fromlto 40 carbon
atons. 2. Process according to Caim1l, characterized
in that a polynerizable 5conposition is used which, in

oo RSB chih b B Y581, EETS B8 KO
| eashydPogerr SMRPHRY ﬁ%%vﬁ@ﬂ’@%ﬁq t614D,carbon atomd.r om
0.1%by weight to 5.0% by weight of at |east one

crosslinking agent 10and from 0. 9% by weight to | ess

- 1 OReRR oo Cilin &, Bl BR300 RIRRCE BRI sab "

chanpediten Beded wHitkatin2apblcyse bazebbeitd fstanweight,i on is
used which, in each case based on its total weight,
CHHPPIEEs from 60. 0% by wei ght to 98.5% by wei ght of

ne..: I 1 )¢,
Ao, fRT SORB Ry o R AT oM 2 L3P one
cragsgduntkofiige dgemtla 2@and from 1. 0% by wei ght to 40.0%
?f?/q%'_ed. %tbyov]:/eigﬁt tloegég/o t%? \?ve?g%%? gp Igas?tfontehcero];sﬂ lrnwnlgaagent
and

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

of the formula (I1).

Process according to Claim 2, characterized in that a polymerizabie
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 (I).

Process according to 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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4. Process according to Caim3, characterized in that
a pol ynerizabl e 25conposition is used which, in each
case based on its total weight, conprises from 70. 0%
by wei ght to 94. 3% by wei ght of at |east one conpound
of the formula (1), 26 from0.7% by weight to
3.5% by weight of at |east one crosslinking agent
30and 28 from5.0% by wei ght to 30.0% by wei ght of at
| east one conpound of the formula (11). 5. Process
according to Claim4, characterized in that a

pol yneri zabl e SConposition is used which, in each case

D835 bl By PR st el SR SRR e

tnﬁn{upgwla(l) from1.0% by weight to 3.0%
by wei g of at | east one crosslinking agent 10and

from9.0% by weight to 19.0% by wei ght of at |east one

- SRR Retuclst oide woatmaocrar RLOASERRPRRTERALED | 1

t d@hpMNilidAsAuded wisiel ih @achicabs biagad befts tdil \Zelgﬁf ocess

accordl ng to Claim6, characterized in that the
AQUPYSES s prepared via precipitation. 8. Process

AP O, B SLATRI Dl oBRAEER AR il of the

a"otrrruial(lu)m conmpound, based on the weight of the
bl [ th 5%
w é%zbayt\gglg btoofj@yég\g/e@w olf at least cgn%ngrosshrn%ng ager?t

from 9.0% by weight to 19.0% by weight of at least one compound of the

formula ().

Process according to one or more of the preceding claims, characterized in
that Al(OH)s 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 to 100.0% by weight.
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9. Process according to Caim8, characterized in that
the concentration of the 25al um ni um conpound, based
on the wei ght of the pol ynerizable conposition, is in
the range from 3. 0% by wei ght to 100. 0% by wei ght. 29
10. Process according to Cb@aim9, characterized in
that the concentration of the alum nium conpound,
based on the wei ght of the pol ynerizable conposition,
is in the range from4.0% by wei ght to 20. 0% by
wei ght. 511. Process according to one or nore of the
precedi ng clainms, characterized in that the particle
size is in the range from5 pmto 35 p.m 12. Process
10aCeotadt REGchEime Oringl ehabcttheedinabetihegontentration of the

char acterized in that an enulsifier is also used. 10
18lunpRiyeEeMBeWYh diesgd b thg weiahi of themalyre&@PEed i n

t 0 th
é?@ﬁraﬁ?ﬁ?ﬁ ﬁwe{r%‘erréhg@ Rofif4. b*?ebfgﬁig%'t {4 ?di 0 /obﬁsﬁ\ﬁ/@gﬁﬂ e

e alumnium co the range from
0.0% by weight to 5.0% by wei ght. 1514 Process

11agcordin to.Caiml2, char cteriz i n.that the[ ad |
it PLeqTINGP A aRaPal P plecRaOa i Hagerred i
O{ham% rHHb%féé%Wﬂ%Or'éﬂgw‘oﬁwB'ﬂrMb%S apge from0.3%

by weight to 3.0% by wei 15. " Process
according to one or nore of the preceding clains,

2 OBRE S oD B PR R B AP RSB

pekY AR EmuiRi?as edoh)sed. process according to one or
nore of the preceding clains. 2517. Moul di ng

conmposition, conprising at |east one bead pol ymer

13?\?@%‘%@ Q&otr&n?t(?'d@r irGr2 , Far M ARG tiditiRe concentratron of

scatterrng properties, conprising at |east one
eadnidiere bagaton thangeigbt @ the mlurbiniur@ @otr@outbu$ i thg

accordin etr nsmttance to DI N 5036
i@”%‘?gﬁ bt/%t%wﬂﬁr%g% 52@883’ WLH ing according to
G aim18 or 19, characterized in that its hal ved-

14. Process according to Claim 12, 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.

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

that the dispersion obtained after the polymerization reaction is filtered.

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

preceding claims.

17. Moulding composition, comprising at least one bead polymer according to

Claim 16.

18. Moulding with light-scattering properties, comprising at least one bead

polymer according to Claim 16.
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intensity angle (B) is in the range from35.0 to |ess
than 90.0. 21. Mul ding according to at |east one of
Clainms 18 to 20, characterized in that its yell owness

index to DIN 6167 is smaller than 10.0% 10
30

19. Moulding according to Claim 18, whose transmittance to DIN 5036 is

greater than 40.0%.

20. 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°.

21. 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%.



