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P oaiadhio04/ 180 Ho - 1- CORE/ SHELL PARTI CLES The i nvention

relates to granul es or dispersions conprising
core/shell par- ticles, and to the core/shel
particles and to procesdes for the preparation of 5
t he granul es or dispersions or core/shell particles.
Pat ent Application WO 03/ 25035 di scl oses noul di ngs
whi ch essentially consist of core/shell particles
whose shell forms ag@REISHRLE PARTRCIGOSE | S
essentially solid and has an essentially nonodi sperse
size distribution, 10 where the shell is preferably

-l TP HORTERE 1 P BEet oY WRRBRub IS PouRBgooREnet par

metigied, alnddiofthe lcobesRell Féﬂi@lﬁsrkﬁ'nd Reprrkds&@PidraiRé preparation of
effect, preferably opal escence. In a preferred em

bdhesapules os dispedeinbe onrere/ sholosrticless, the core of

the core/shell par- ticles consists of crosslinked

pol ystyrene and the shell consists of a poly 15

adPateat edppicefien MG 0p@5PeEhyischeey | moaldingd Yihitl | essentially

acrylate, polynethyl nethacrylate and/or a copol ymer .
t tfé%@!ﬁt .Of&ewgm'h@gﬁtfglepav@ﬁe 2l fogrsi pmaix 200 g4 1pss, core is
c | , u . . iy .
CORIEHATLA ST nSUEh oWt Aoathee sicg dbuton
c owhérehiblel shetiOis paetdrablysstrofigly boedag to Hie doonirars interlayer.

o B8 b A LT EEoleP i d B R B4 s o
MUHURIPhe sdid YtichPeleUSpIAIBIA oBallREBGE [1A" preferred em-

core/shell particles for photonic mate- rials having
oRadiineatiiropecardangs witbr\MQ §3/2503&dthe core of the ¢arelahell par-

c S AS) iLcles are of only limte .
o I s e o o e A0 sl pte 4hEishEl cogsiste ohy poiv-
t heoratenl prefehaisly  bolvels | patyime, l;bwlymtw-a&?@tézbjmmethyi
of the present invention was to provide corel/shell
pdPethacedategnicior 2 sarelymer deereebd by | arge-scal e
i ndustrial processing nethods 30 and/or have
opti m sed optical properties. P 04/180 Ho -2- The
prAssending e dPdteanh Abphcationr BEre1204838f costrast materials, such as
core/ shell parti ,%_I es_whose _ ]
pigments, may additionally be introduced into mouldings of such core/shell
particles. The incorporated contrast materials effect an increase in bright-

ness, contrast and depth of the observed colour effects in these mouldings.

There is nevertheless a demand for core/shell particles for photonic mate-
rials having optimised optical properties. In addition, the known core/shell
particles are of only limited suitability for large-scale industrial processing

by the usual methods in the polymer industry.

The object of the present invention was to provide core/shell particles
which can be processed by large-scale industrial processing methods

and/or have optimised optical properties.
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Pposrsidr € 1S essentially solid and has an essentially

nmonodi sperse size distribu- tion, where there is a

di fference between the refractive indices of the core

mat eri al and the shell -@aterial, and the core consists

of a material which is 5 either not flowable or

becones fl owabl e at a tenperature above the nelting

poi nt of the shell material, and the shell is bonded

t OThé PresrR iNvehtian theféfbre Ireﬂmrs, fl@gﬁﬁ@%b%/sﬁ@ﬂpéﬂlcﬁé%hose
the shell consists of a copol com prises at

| GRYE 19 esentiatly- %ﬂ“ﬁy@n(hbﬂijlaﬁt @sma&y mcwghsw size distribu-

oriqrR ¥ tnle 1.8 dffe B oERkAAR 4 ReFadde TRARES of the, core

grraterizs andrthe ishieh gnatedal, edtehehlrd coasibiscdfes material which is
accordl n?'ﬂt o the invention and optionally assistants

arRitheadi fipvable embeqasnes Ypwakiecis tesmarptiragbone the melting
oﬁcﬁﬁtsgle He St h]%eeﬁfdl AGHP T Bl | Obérnged R)Vﬁl% &%t\ﬁ%%p inter-

east one solv ‘or di spersion um an
1Sapéd, ycharagerisedin w:aistheambllt cornsists esip® wdpolymer WhICh com-

pr epar at roces . |n a preferred variant of the
rR/g‘WP b RS B CaelOh acBiste) She ot et beaGr Coalkyl or
smgfr%ra-ﬂgtet@s %ﬂbﬁ}’er‘l’ﬁh@ht pr ef erably from 25

to 6 % y weight and particularly preferably from 35
to 55%by wei ght of C4-C8-al kyI acrylate, 20 from 10

' Beb¥elCdyioR SirEidiiler idlescia drdodes, ca@ptnns the

Ofco@érfsﬁgﬂ ?bkﬁdle@écccﬂrhlﬁﬂ l@rﬂ‘rb m(@ﬁtﬁﬁ%ﬂdl 6?%:%1@/ ddsithnts and
to 40% by weight, preferably froml

: dgmveén@ngatptdl@ae@rqr;s perepesiapl thefqosedsbel @azt@ﬂesmccordmg

T e e N T

urdliyslisgdrsion dlds,tarelioatdrespodtiftiy répheitRnf frocé st
| east one C4-C8-al kyl acrylate to be selected from

t he group consisting of n-butyl acrylate I sobut yl

aqpY4 ?P(—T%rreﬁ rfé‘l‘ﬁ ¥ tRE ] +ee}ﬂ%n rthe?rsﬂggé)f 3fie %??élghell particles

n- penty acr h-hex acryl

ac:roym;mws Msmr‘ED td‘l 0%t b‘y e\&ghtp paaf%tﬂ@Bfrahkyﬁ tta@O% alyaveight
[ I 04/.180

'S r1Ddr r% Cl?Iarf}// preferéialg/l fro atS%% Ey weight of C4-Cg-alkyl acrylate,

from 10 to 80% by weight, preferably from 25 to 70% by weight and
particularly preferably from 35 to 60% by weight of C4-Cs-alkyl or -alkylaryl
methacrylate and from 0.5 to 40% by weight, preferably from 1 to 30% by
weight and particularly preferably from 5 to 20% by weight of methyl
methacrylate, in each case based on the weight ratio of the monomer units,

as monomer units.

It is particularly preferred here for the at least one C4-Cs-alkyl acrylate to be
selected from the group consisting of n-butyl acrylate, isobutyl acrylate,
sec-butyl acrylate, n-propyl acrylate, n-pentyl acrylate, n-hexyl acrylate,
n-octyl acrylate, where the at least one C,-Cg-alkyl acrylate is preferably
n-butyl acrylate.
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posredipe at | east one C4-C8-al kyl or -al kylaryl

nmet hacrylate is preferably selected fromthe group
consi sting of n-butyl methacrylate, isobutyl

nmet hacryl ate, sec-butyl3 nethacryl ate, n-propyl

nmet hacryl ate, n-pentyl nethacrylate, n-hexyl

nmet hacryl ate, cycl ohexyl nethacrylate, n-octyl

net hacryl ate, benzyl 5 nmethacrylate, where the at

| eThé a0 RasEAnET ACKulkyP6r a4 Lﬁ]teﬂ{eﬁfrﬁéﬁabils}brefé‘rgbhlg%'elected

met hacrylate. In accordance 'W he invention, t
shispm the gequp sensiptng &f Iiybplvemesthaorylate olsebatyl roethacrylate,

ich j referably, built fro
RSP RTRyaHL oyl Rl arartl roBpeviate
net-herylystieacrfiatep aytibhakydimethheryine en-2be)l mdtRatidieShenzyl
according to the invention have the follow ng

advgHiashdatenevhere. thy JeleasbpoeoCstGralkyr acatiiel is preferably
Pa5 LB ﬁ%ﬁg(;@[ﬁﬁé_ng to the invention are 15
tabl e.

] . .
shear-’s e di spersions can be conveyed by
punpi ng. No unde- sired coagul ation takes place. - The

rticles are a oxi mat el dour-neutral . Conpared
Wi PaCaiianes ot g inventietntha sbelkis deny paricarly preferably
0 L . _
SR eraas A0 CSDS ek 1 SPSSOPAAGEL rom buty
pragylets r-potyl methasyldteatindromrethygmeeihsichtats. super f | uous

in the preparation. In practice, the renoval of the
ethyl acrylate residual nonomers by post-initiation

and_ pati¢orr Grt tor/sHell PErtcRS S8 rd MBS ifveHebhShdve the

a significant im pairnent of the processing
priefevingexdventages karayl acryl at e- cont ai ni ng

core . riicle | S | i rnment can be,avoi ded.

Wit hbﬁ@r%%ﬁ? o e é‘}@@c@ob%@ﬁ' St 89! 'n.gn&em? oY ftion are
I n adpéar-stablemeddiBparsitattecan o8 dditrehal thyCh@ping. No unde-
according to the inven- tion exhibit increased

bri gRfP&&eagylation t&@sAlACRf fects. - The mechani cal
aTRES RSeS| SR CallBliy i
conpeoedshillt pariidiesthainy ao ety tacnfateddcitfiniig sHell, which tend
towards a pungent odour, the complex purification of the products from
residual monomers is thus superfluous in the preparation. In practice,
the removal of the ethyl acrylate residual monomers by post-initiation
and polymerisation of the residual monomers results in a significant im-
pairment of the processing properties of the ethyl acrylate-containing
core/shell particles. This impairment can be avoided with the particles
according to the invention.
- In addition, mouldings made from the particles according to the inven-
tion exhibit increased brightness of the colour effects.
- The mechanical load-bearing capacity of the mouldings which can be
produced in accordance with the invention is improved compared with

the prior art.
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posisdy @ preferred enbodi ment of the invention, the

interlayer is a layer of crosslinked or at |east
partially crosslinked polyners. The crosslinking of
the interlayer here candt-ake place via free radicals,
for exanple induced by UV irradiation, or preferably
via di- or oligofunctional nonomers. Preferred 5
interlayers in this enbodi nent conprise fromO0.01 to

10Rabyrefeirgh temipedimehnit @1l el vehebe! ﬁmal ntbriavrOis28 faQer of
10% by wei ght, of di- or oligofunctional nononers.

Pr @P&plinkgdder abﬂeaﬂt|W@Wcﬁf0§ﬁmk%ﬁ@|¥m@8aﬂ§e ¢rasslinking of

St EBler npRORIF Rk THed A el PP Wt b Maucea by

paldvi |a’amat|onpss br&f&mbl;poiay@iem ofigefueabhat r’ﬁ@ﬁor’mers Preferred
t hij ckress in the 10 ranqe from1l0 to 20 nm |If th

i P IRNGE Inchivesmbgainngn pﬂ%ﬁonb@foécﬁqwm.bwwgbf par-
hl‘ﬁ:dlé’r%ﬁﬁgréféra?ﬁy §t D. §§’ thn Aol Bg%élbﬁtsp@ngﬁ c?r}{)lggi{fﬁjlﬁlcglonai

the re ctive " index of the cor :
i nerowiers.hBrefheked . dit forcolpmifynatichavimehomess aescin beadicular,

cnaveipas A phydp Ltf%ﬂléﬁréﬁ@%?oﬁl?&f A afpriet p cipsslinked

Wi b athi@ust phsRlIN cRdSklinR&Y FEJE) Hlytﬁég % thickness in the

sel ecting correspondi ng cop ynerlsa € "Nbno-
Foienggdrpnel0 to2Paupolidhagniedpyey nelmlesabﬂethmkao rﬂaesrefractwe

BB ot 1% BShETh PRI Bl orL e Bl rorctve

NUAQSR b tHRUSITe A (OB W fratiivE Hsd e @:ttﬁeas%uﬂet hyl 20
acrylate can preferably be polynerised with ALMA. In

another, |ikew se preferred enbodi nent of the present

Y Bt Whist 2 degbYTRbENaY St & BRbstih Rgie fopomer
ofaretemployed ashrteslayérdiee barstin silidd Bethieatit Al hiles sBsdiutely
forns t e 25 interl|ayer according to the invention.

TH¥® ege b’unsflﬁ%fé'yf%ﬁi@@tmﬂwéprf%&)@@ﬁ’ing hearolnepesaide mono-
PrhBE. Pebd %x8 E?ﬁér?dln Jb?yrﬁ@{)?abslg: {Hg@?@)ers can be

di oxi de sur- ﬁgﬂes or exa can
ntﬁﬂaléc;tedi foarn ha sokcalles @ae—syhergec(@fr’@xtksmmsdd)nnghacromolecular
i,ve e roups, such epometc%e functions or fre

Sty ntS, CPRBPMENS [ SHGD Bn Bamatbacryiate anst methyl

wmlat% £ pFERb RS BBRmEMRLAMIPAL A anat es or
or ganoal um ni um conpounds, each contai ni ng organic

side chains wth correspondl ng functi ons In the case
e func

ar BBt WPt Do B BBl S! IR Predt Alehiin, the

shell polymers are grafted directly onto the core via a corresponding func-
tionalisation of the core. The surface functionalisation of the core forms the
interlayer according to the invention. The type of surface functionalisation
here depends principally on the material of the core. Silicon dioxide sur-
faces, for example, can be suitably modified with silanes carrying corre-
spondingly reactive end groups, such as epoxide functions or free double
bonds. Other surface functionalisations, for example for metal oxides, may
be titanates or organoaluminium compounds, each containing organic side
chains with corresponding functions. In the case of polymeric cores, a sty-

rene functionalised on the aromatic ring, such as bromostyrene, can, for
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p 04/18040,04/ 180 Ho -5- exanple, be enployed for the surface

nodi fi cation. The grafting-on of the shell polyners

can then be achieved via this functionalisation. In
particular, the interk&yer nay al so effect adhesion

of the shell to the core via ionic interactions or
conpl ex bonds. 5 The core of the core/shell particles
consists of a material which is either not fl owable
orexReesleEbefdrapbEe fat the s@es ﬁiddrfitaﬁbﬁwhé@aﬂiﬁ Ldmer the
p0|nt of the shell material. This can be achi eve

t Hhsllgrplymersisan diembe pebiaved vimthis funationalisatigna In part:cular

( 195 RERYEE b, 214" e o8 iohedaT o) RS EIPE! e Pigyiia fonie
t Hataraetiovls srngplek bopdse mate- rials. In a preferred

variant of the invention, the core consists of an
inorganic naterial, preferably a nmetal or sem netal

OrTe BBIAb hRAFLRB ﬂ f&fesgén‘t%rﬂ(i)sgs %f ﬁlgﬂ%fgrrii%fjﬁhic'?:\% ith&r not

purposes of the prese

cﬁwveajgemrmonmmﬂmmme dta ten‘rpemtmie eiabwgﬁhehnenirr]}g point of
fro 16 of the Peri Table is the ]
tg‘ét? ?8 R&r @?#@Pveé) Hb"qL@Pmﬂlﬁwiueﬁi ol polygneric

aﬁﬁbie@@ls thhQ%%oh@st%ﬁng{h@h%% tr&ﬁ&%ﬂrtQH\Beﬂaiufg (Ty),

the Periodic e is the tronegati ve bondi
pa:rrefmablyzmﬂlmked petyneenseer troosjls theotiseref adorganlc core mate-
cogeni des, preferably netal oxides, or netal
aaé%l des, preferably nitrides or phosphides. For the
purposes of these terns, the termnetal is taken to
mean all el enents which can occur as el ectropositive
pdPtahéref @G’@Savafeﬂﬂ/tn efhthehiaveniion ethieoeere sendistasoft 4 inorganic

el YreRee ki R o IR s Rldeifyce or meta

grpmﬂ&l,e !Bfm" ttw patgosesalflthapresire maingioh! B8 fehd dhlldddenides
as silicon, germanium tin,

nai n as wel | | ead,

o SpABROLS cap geHnes rrawmch HDAPTIATE I areu 1Proktes Petodic
i gdes

g?%l%ﬁ]mézg% d| oxXl daelﬁbaf%ﬂr'ﬁ%t& ﬁ% tc%?Ilﬂg]grj,l chg‘?ﬁ ilsuera][]aphed

nito rthdse ievioch an element from group 15 of the Periodic Table is the

electronegative bonding partner.

Preferred cores consist of metal chalcogenides, preferably metal oxides, or
metal pnictides, preferably nitrides or phosphides. For the purposes of
these terms, the term metal is taken to mean all elements which can occur
as electropositive partner compared with the counterions, such as the clas-
sical metals from the sub-groups, or the main-group metals from the first
and second main groups, but equally well all elements from the third main
group, as well as silicon, germanium, tin, lead, phosphorus, arsenic, anti-
mony and bismuth. Preferred metal chalcogenides and metal pnictides
include, in particular, silicon dioxide, aluminium oxide, gallium nitride, boron

nitride, aluminium nitride, silicon nitride and phosphorus nitride.
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Poaisedky Nitride, alumniumnitride, silicon nitride and

phosphorus nitride. P 04/180 Ho -6- In a variant of
the present invention, the starting material enployed
for the production of -the core/shell particles
according to the invention preferably conprises

nonodi sperse cores of silicon dioxide, which can be
obtai ned, for exanple, by the process described in US

4, 1914 v8Asnt Jﬂ"lﬁe%@énthlﬁ(/éntﬂirﬁ the @té}ﬂﬁg eHatyian¥pRiyet r the

polycondensatlon of tetraal koxyS| anes in an

acﬁf@dugmmﬁh%@are/ﬁwl gagldma@mdmgtuwtha @luqantmn preferably
t
e ek, R e Sfla A SR brSistinea

pafior exhmpis, 28/ th;é m@@ésisfwéudﬁlbed QﬂUS’MSEId,,QGEﬂQfee@bres here are
addi ti on of tetraalkoxYS|Iane Thi s process enabl es

t HRIOBHERR cPY o RYSII¥isn P ipBFsBsal S t@tsa%lgowlangs in an
“eﬁtﬁl:ébgf h e, 0] 14 an
a stan azéc]ﬁ ngé(%l ong%?ng%m%e\gﬁer 5% B prhaRplridles is

devi at Yed T arth ng

meprediuedd, ang ﬂheméhﬂtanbr&aogi pekticlos @sevdubrsbghemw beeverted to
I des

o BennStad st S bus cORUURLS Hanolg omelgtith adgition of
f%trﬁémi/ﬁl’an@ %ls %Jr@esszeggblg%mﬁ)]t% Bfod%%gr?r thﬁmnodlsperse

producti on of cores coate oxl1 des
deSi€li doseis havmgrmaarepad@leadllame’(era‘cofrbeiwaapIOeOS BiBd 10 um with

5,84 10, ,DE 198 134 and DE 199 29 109. 20
%@% qg?\"?ﬁﬁn Rﬁgé‘h al which can be enpl oyed
corrprlses nmonodi sperse cores of non-absorbent netal

oxides, such as Ti 2, ZrQ2, Zn02, Sn02 or A1203, or
netrgferssd @éarﬁﬂ&tma@glaisraee furgresonece i i corde ydrichddve been

o8 Wi CtsenInSel ol Winhgtay Sida AR Care! i abpohent in
ofthﬁnﬂlsiﬂiesmkﬁ‘ﬁ stitA2as; Gbﬁéx@lﬁﬁ!éoel'I@Qlef@zd 2rERdiIIN0 ABEAIL O,

with 25 the sane result to ot oxi d
Te%h%é’trﬁwgnl aheiOp etarad ROSSA iwilhinetal oxides is described in

g ﬁéeréafé’roﬁi&é(ﬁ“ [rﬁo%yﬁb%mg]ext Wig% egibeé?@f E%eg%ggf%w and

portion w or ous M xi ng arﬁxu
al[BBHAS, 23va0@r and ammoni a, vvhose tem perature is set
precisely to from 30 to 40C by neans of a thernostat,
and the resultant mxture is stirred vigorously for a

f USABEr SRrBRE RIASHal WHitRGan be employed comprises monodisperse
cores of non-absorbent mefal oxides, such as TiO;, ZrO2, ZnQ,, SnO; or
AlOs, or metal-oxide mixtures. Their production is described, for example,
in EP 0 644 914. Furthermore, the process described in EP 0 216 278 for
the production of monodisperse SiO, cores can be applied readily and with
the same result to other oxides. Tetraethoxysilane, tetrabutoxytitanium,
tetrapropoxyzirconium or mixtures thereof are added in one portion with
vigorous mixing to a mixture of alcohol, water and ammonia, whose tem-
perature is set precisely to from 30 to 40°C by means of a thermostat, and
the resultant mixture is stirred vigorously for a further 20 seconds, during
which a suspension of monodisperse cores in the nanometre range forms.
After a post-reaction time of from 1 to 2 hours, the cores are separated off

in a conventional manner, for example by centrifugation, washed and dried.
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poarsodld Whi ch a suspensi on of nonodi sperse cores in the

nanonetre range forns. After a post-reaction tinme of
from1l to 2 hours, the cores are separated off in a
conventional manner, fei -exanple by centrifugation,
washed and dried. P 04/180 No -7- Suitable starting
materials for the production of the core/shel
particles according to the invention are furthernore
al so nonodi sperse cores of polyners which contain

included particles, for exanple nmetal oxides. NMate 5
riSyitablg staitiogt meéerigle faydhe apioduction adxtheptere/shalhparticles

B o S B SRS b S ol pgre cores o
palarartaenhrAGOMsIHAdIuASE parididd, €6 6RdrhplRYAER] XidRe Mate-

produced in accordance wth customner-specific .
r tfls PEHhimtpe 2@ ayaileble, fpr paample fisus dnisrecaps Emprisklungs-

. | .
COREYERRERS R T RosfBtiC higeEEo s i DL BT BOvesters
Thmlyamidedi apér aatutalr endansodifiepesarbdnydratisc el sradided in
nodi fied w t_f}bconven- ti opal organoal koxysil anes. The
SiqC&Al oMt PULBRET 1P CITIG PAYTRRENSel es is  al so
described in DE 43 16 814. The silanes preferably form
t he above- 15 nentioned interlayer here. For the
i it entethamserefpaskible do ahsplel | mpaodispése amesrafi mgtdl mxides

N i, i T Bt
a rhbhdRisper@e ddias dré d?é%er@d SRTdERls avuSmesifidal wiklcohven-

pl asticised or 20 liquefied by sinple measures to suc
aniosgl erganasiitoxyhidanss: ddeosilarigaticcopbsphetidal pride phailes is

s genEiicd Tk a3 APT) TE puaS R pl B the avove-
mahémtiorfeer ifestayyr helgn formation of the shells of the
core/shell particles forma diffraction grating,

whi ch causes interference phenonena and thus results

. ’ . | . oy o
| FOVSBY RHARSILEL 15RO FATERES Mg 8986 idhuon
prfoptnet preduction dhemoattivgs, if istimeoaanethabéid shsl miatdres can be

according to_the invention as needed,., however, it iIs
of?féﬂeéazfﬁaﬁtwabd-@st Pt ¢3p besofiened. Wsrpplpsticalylasticised or

MigBefied by simple measures to such an extent that the cores of the
core/shell particles are at least able to form domains having a regular
arrangement. The regularly arranged cores in the matrix formed by film
formation of the shells of the core/shell particles form a diffraction grating,
which causes interference phenomena and thus results in very interesting

colour effects.

With regard to the possibility of varying the invention-relevant properties of
the cores of the core/shell particles according to the invention as needed, |
however, it is often advantageous for the cores to comprise one or more
polymers and/or copolymers (core polymers) or to consist of polymers of

this type.
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po4sodd pol ymers and/ or copolymers (core polynmers) or to

consi st of polyners of this type. P 04/180 Ho - 8-
Therefore, in a variant of the invention, the cores
particularly preferably8-consist of organic hono- or
copol ynmers, which are preferably crosslinked. The
cores preferably conprise a single polyner or
copolymer. It is particu 5 larly preferred in

- aChrgRre L inMiat Yaridit dMuRNINVeRtibA! tHd @ofsy Baﬁ%ufd?ﬂﬁbféferably

of crosslinked pol ystyrene or a copol ynmer of hyl
ot of atganic Bomoy pe pepolynvers, wiish gse pmfeﬁahiy ﬁmsshnked
substances as core material, the person skilled in

the art gains the freedon1to determine their rel evant

pr'ﬂmcd:nesspreﬁerablyammriﬁbe‘ arsiriamelyenmet dretdpolymer. It is particu-
gpo& tion, the particle size, the nechanical data,

y pegfeged; peagaaadanca withgihgsigventigrs fer tie core to consist of
STORORL a0 R kRl SR s AR bh strene

properties of the core/shell particles, which

I ffect th t of t
TS st ar et R tAReRs SBsors yaeriah dipgrson skilled in
cqaglafﬂaamsvmeoﬁae@@am% cﬁ&t@ﬁﬁme ’dh’élrt r*éi‘e\%% ‘I?)r rﬁ%’\ts,aéuch as,

which it consists are |g -nmol ecul a
cdﬂpenamlmhhelh coonfasitian, cﬁhetplraftldpenze‘ |tbatme¢h£g11&mr’data the
abo e for.the

SRR OBk, % Jask Hehsen tREner G dhhendliEe poipand the

PAoYS@RERNGAYRS raid and FRRBOLKEOIHEApBliGRIcAEI 'HP@;%?%§ of the
containing at | east two reactive groups, such for

exx@npfsbell hpaticles! avhitlar ulisiaigly alsopeiiert thal fo@IﬁJ@t’ﬁlaﬁ of the
ar Hﬁﬁl ﬁfrPEHJ:éc}’t rr&’@fn', c polyesters, polyam des,
ora -

polycar reas and pol yur et hanes, but
al so am no and phenol ic resins, such as, for exanple,

nﬁgam ne-f or jmal deh ur ea- for mal dehyde and
éﬂﬂﬁef%aﬂsﬂ%oapkyymﬁraérvm ih dedis Be dyesentdn dhe wogpe enaterial or

IF I‘E{I vitiéh R'copg gg% 5RMigh- n%ﬂ%éﬂaf ?\%l co@cﬁjhg%r\ﬁhlch conform to

ew se sult e as core
prtb@(ﬂgem‘m,’uomk@mn atovebfoi ithledcorfeo matgraip|Both byolyewses and

tion of b| sphenol r_ot he { sphenol s, resorﬁl nol
hy@PEYMeTS pqlpg;ggﬂ%a le unsaturated monomers and polycondensates

and copolycondensates of monomers containing at least two reactive
groups, such as, for example, high-molecular-weight aliphatic, aliphatic/
aromatic or fully aromatic polyesters, polyamides, polycarbonates, poly-
ureas and polyurethanes, but also amino and phenolic resins, such as, for
example, melamine-formaldehyde, urea-formaldehyde and phenol-form-

aldehyde condensates, are suitable.

For the preparation of epoxy resins, which are likewise suitable as core
material, epoxide prepolymers, which are obtained, for example, by reac-
tion of bisphenol A or other bisphenols, resorcinol, hydroguinone, hexane-
diol or other aromatic or aliphatic diols or polyols, or phenol-formaldehyde

condensates, or mixtures thereof with one another, with epichlorohydrin or
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poaqaodd diol or other aromatic or aliphatic diols or

pol yol s, or phenol -fornmal dehyde condensates, or

m xtures thereof with one another, wth

epi chl orohydrin or P 048180 Ho -9- other di- or

pol yepoxi des, are usually m xed with further
condensati on- capabl e conpounds directly or in
solution and allowed to cure. In a preferred vari ant
of othBe dinveridigspoxidess, Parey 0BUSO nikde vt eurifdretbidensation-
are 5 advantageously crosslinked (co)polyners, since
t Heanablgs gamppuods diresliy o in solufisine and alewed dnsune on at
hi gh tenperatures. These crosslinked polynmers my

ei ther already have been crosslinked during the

pahyaprafertd aariant ofpkeYeenHRAS 8id POlyAiers of the core material are
copol yneri sati on or copol ycondensation or may have

h
berdvapiageaiishs srassleied (capalymearat einpe doesss uswally anlyeaxhibit

t C o CO ; I r .

( By Be IS ARl B MR R 7 Thase sipsqiyed polymers
t heag asithes halldadyahbive | Insert @rdsslioRed edurpd tHd ®olymerisation or
moul di ngs, it is advantageous for the core:shell

we YrRONOeNSBtien op COPRIVIHEISaligR g qapsiycondepsationsor may have
pr A ; apge, f ; : [ 1
PIRe DR srSRe hce SRS bopsd §R9, Rter b Mol
s deo)poilymendaiibinnem(ce )pfydomelenpatsent i nvention, it is
even preferred for the core:shell weight ratio to be

less than 1:1, wth a typical upper limt of the shell

PNARAT lelgafd BEitAE il ofC@Pleesia®iHel V‘Béi@imesrt%t b8 Fnvértdd into

20 The core/shell paiticles accorc!i ng to the Invention
cdnouldingsodiuiscadygntagesus ey {eoceresshell Waighpratiets be in the

[ [ f roore.relates,to a prefery \ay  of .
0 %gg%lfﬁo&q t%itt(ggrglo ek _a.‘:)%hlinsthpsragg rfméggg‘&rﬁ?ﬁ@% particu-
prlérwflbﬁéféﬁabn@fn thesranperissotiarct . 2enna/spRelic dMabddifledss of the
by a) surface treatment of nonodisperse cores, and b
appesA: inyantIn. this even preferpdi for e sprriahell peighteato to be
t AT d Loa.. ri . e..
rossariest 1k i) &Rt Uppl IEiP B S ririoh Baing at -
paoyeshel atigim ratio af 8f3ep a). 30 In a preferred vari ant

of the invention, a crosslinked polyneric interlayer,

whi ch preferably has reactive centres to which the

shgld cerfshal parRI&NYo¥ording to the invention can be produced by
various processes. The present invention furthermore relates to a preferred
way of obtaining the particles. This is a process for the preparation of dis-
persions of core/shell particles by a) surface treatment of monodisperse
cores, and b) application of the shell comprising organic polymers to the

treated cores.

In a process variant, the monodisperse cores are obtained by emulsion

polymerisation in a step a).

fn a preferred variant of the invention, a crosslinked polymeric interlayer,

which preferably has reactive centres to which the shell can be covalently
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P 04/180fR004/ 180 Ho - 10- bonded, is applied to the cores,

preferably by enul sion polynerisation or by ATR

pol ynmeri sation, in step b). ATR polynerisation here
stands for atomtransf#r-radical polynerisation, as
descri bed, for exanple, in K  Mutyjaszewski,
Practical Atom Transfer Radical Polynerization, Polym
5 Mater. Sci. Eng. 2001, 84. The encapsul ati on of

| MsyraRAl 6s BRbREd 3 ShYord® anefPhb P ehful$ies PolyRErisation or
for exan‘pl gpbln T. Werne, ?p} Pg\t[?:n Atom(v?hgns fer

Réh &R molymeiisation; dn sﬂel@rh)Na%%mlvmeésatm heoe Stands for

Nt FRRstrabedii ol aaierans: IERTkES. dppermgieoin K.
Cdmaryidsizedoskllrl Wwa@ﬁeal%@bmﬂrd?@f&’ﬂﬂaldl@ll Pﬁl)]/ﬁ’fe@iiatlon Polym.
Chem Soc. 2001, 123 497- 7505

f
N aCG%@I 1&@&320%e86erTh6r aRcapseation: AT drorganis materials by
anfefhs SE]EH"IﬁFDE P ¥BBg ft%"i‘téfx%ﬂyé SnRWEHY £ ¢ tlgeﬁte Atom
t of p

person ski e ar yner ‘pr éparation
i sTrdesfer iRextical fRolymedapatign from Nahbpamxbke&eArT’Eﬁtbll hhelﬁb Prepa-

i ter at 5 Accor di , for.
t weto afaRiioefi Ehopd - NRasahickis, and e Understanding the
m%%ﬂﬁréfeCBHerFFecﬁ*L%ﬁ&t F’da’@lﬁ%l @é}l)ﬁﬂ’éhf&ht% fr&)m Surfaces, J.

pol ymeriSation in a step al), a crosslin
pAmnEhem.i Beer 280/kr123T1497-p5@5 endo¥\D Bas! 1043c tTiheeperform-

" s i " ot ey and o s, ARy R Relians e fmar to the
IOQ:leYW bRiféd Wtrﬂi aﬁ)bf/ﬁ;&f&rﬁéﬁl M@%bf&ﬁfﬁn‘ id dedtrbeBPfordkam-
is a gre erred variant of the process accordi ng

cple He thegeaye-vientiphed|litgyaturereteseness. medi um i n whi ch
the pol yneri sations or copol ynerisa- tions can be
carried out consists of the solvents, dispersion nedia

orAatiordinglgntes puseeds! Jorethel @y@ﬁbraﬂorﬁ)%fymbeﬁ@érhs)rﬁ’ whiBh the
particylar in emul sion polym 25 erisatjon processes.

Tﬁ’é%‘??ﬁ?%%sﬁ&oéeﬁ §f%*€f@"l Ry emulsigR pobymarisatien dngl step at),
Sif4e a ~
oA LGSR o e TRAR T W ith, BlspaBL RRE ranctive cen
adiregutat whmhfﬂheaabell tS'nm babtevdlerdly Idomc@i;tzs appliedita théatores,

PRy sroRfid AR RaRefichioatvhTBrpolupersaton. In a step

a2), is a preferred variant of the process according to the invention.

The liquid reaction medium in which the polymerisations or copolymerisa-
tions can be carried out consists of the solvents, dispersion media or dilu-
ents usually employed in polymerisations, in particular in emulsion polym-
erisation processes. The choice here is made in such a way that the emul-
sifiers employed for homogenisation of the core particles and shell precur-
sors are able to develop adequate efficacy. Suitable liquid reaction media
for carrying out the process according to the invention are aqueous media,

in particular water.

Suitable for initiation of the polymerisation are, for example, polymerisation

initiators which decompose either thermally or photochemically, form free
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poansopidl table for initiation of the polynerisation are, for

exanpl e, polynerisation initiators which deconpose
either thermally or photochemcally, formfree P
04/ 180 No -11- radicalstiand thus initiate the

pol ynerisation. Preferred thermally activatable

pol ynerisation initiators here are those which
deconpose at between 20 and 180C, in particul ar

betaarels 8Ad #es Bitfate iR bbMicHaYioR! PF&éfrﬁg trﬁ’&igalaglg activatable
merisation initiators are erOX|des such as | nzoy
pep@yingdsatiin indtiatotauhgte Er@éln@se sMdhictpdeesingose at between 20

per tes erketals, hydro Ldes,. but als

P ARG ARO R, B PR bEtaed 20 REB0L: Earightany Bréferred poly-
peinensstidr theﬁo@%r@ PEExidBS! SXAhS WitdHzog! BélodideddRtert-butyl
conpounds, al kyl boron conpounds and hydr o- car bons

whpeiRXidec dsesirnopeiopthanates;. PeHetalai hydianesoddes.obut also

fre}gélpdr Ilé ro;('?%%he\ﬁébf:%ﬁeﬁifgg %‘?A@e : #)Qr%fas%f Lglc acid and

el’mérﬁ)(@disullfur&ﬁauﬂt 2zofcongponers, %Il@/lb(ﬁbﬁ ddrfipdundaeiagiat hydro-
based on the pol ynerisabl e conponents, can be used
i rRATGPER ANIEh éiﬁcomo(sedmmwﬂcal - | Tihee Initinfaiis: Agden photoinitia-

Sth?g ahBihC d%[)&ﬁ&lhp ' ofh 'ihé qgﬁhl?&‘gbﬂ{% Wt tﬂ#b ?ynq&%é&e haterial,

addition 0X Sy ste such
fcmreeetram:dyed inadrheu ofpmmeedl @sOhfand Gs%tbyl vwight based on
p%oxosulfurlc acid in conbination wth | ow 15 val e

EuPOYBIRHSARIEs COMRPIRRISH £any PEese (pdividually or, in order to
p%t%@‘ﬁd@ﬁhfa%%ué@yﬁ@@sﬂ%‘ éfPédté’rinWb IS Wth one another. In

dithionite rrespon ng processes ave al so been
dezdstifidreduseniis mh@epmépradamsmstmﬁs potly esndensasinple, salts of
e startin

FrirtpRadsuf i asid ikt BREGAFER aidoi vobTRiEHn i low-

prmﬁdﬁsﬁlmr%n@b(ﬁnﬁfss@@ﬂidﬂ}léﬂ}ﬁéﬁnnhérﬂuhﬂ géroxBéisulfate in com-
condensed, preferably with renoval

| RipAEEWIth sediven gitbioniteact i on products such as wat er
or - for exanple on use of di(lower alkyl)
di carboxyl ates for the preparation of polyesters or .

paCyressiariing bowsssealneanaise baenRidseabedl tihothepprgbaeition of
are obtaj ned _anal o ouslﬁ/ by reacti on of co

WK XBiengAtonPrq hs, itds epesinla forihe gga?rtlfr?g%@tev@ls for
TR ASTepaMfiBnash pdi9ondensation products to be dispersed in inert lig-
uids and condensed, preferably with removal of low-molecular-weight
reaction products, such as water or — for example on use of di{lower alkyl)
dicarboxylates for the preparation of polyesters or polyamides — lower

alkanols.

Polyaddition products are obtained analogously by reaction of compounds
which contain at least two, preferably three, reactive groups, such as, for
example, epoxide, cyanate, isocyanate or isothiocyanate groups, with com-
pounds carrying complementary reactive groups. Thus, isocyanates react,
for example, with alcohols to give urethanes, with amines to give urea deri-
vatives, while epoxides react with these complementary groups to give

hydroxyethers and hydroxylamines respectively. Like the polycondensa-



10

15

20

25

30

poascis@npl e, epoxi de, cyanate, isocyanate or

i sot hi ocyanate groups, wth com pounds carrying
conpl ementary reactive groups. Thus, isocyanates
react, 30 for exanple,-12th alcohols to give
urethanes, with amnes to give urea deri- vatives,
whi | e epoxi des react with these conpl enentary groups
to give hydroxyethers and hydroxyl am nes

r Gtﬁn‘P%Cbb}S/%'chtloh' reRchiSes eshw%%@age@&ﬂ%% Eg’rriéag(?%;t in an

tions, polyaddition reactions can ant ageou
benelzhrsniveat oudlsparsmn meaddurn. sol vent or di spersion
medium It is also possible for aromatic, aliphatic or
m xed aromatic/aliphatic poly- 5 ners, for exanple

Pat ¥e alser fosdNgbYidF irbRBEaS, alm{a)f@%rdﬁﬁxecpﬁwfﬂéﬁ@%phatlc poly-
pol y- epoxi des or also sol ution polymers,

dlrﬁg@r deexameleupelyesters, (@émaﬂwa@asypdlwsm@ cno)lyuraaa poly-

S SRR, T D! B o 0SB Se  A0 Blpgocon

PQfdry Cdmﬂ#ﬁ@ﬂ@l in dRpeldiok efedack, GucAdad, ok Rixéndpldlein water,

distribution. 10 The stable dispersions required for
t rleehqle | etehvesefumn Qrohydiosaesns: i @ ter be post-condensed,

p%r&é&uﬂké&%dﬁf&&@ﬁiﬁ%@ﬁﬁe Sot Yy _Prepared using

di'spersi on al vents or di spersion
medi a. 15 The dispersion aids used are preferably

S h- nol ecuyl ar - ht organic
Wg't %Fﬁ‘gLe 8‘8[%?%'91?9 @%l&ﬁgrfobﬂmssooqﬂneﬁs @%@mpﬂgiensatlon
PYy ! foeH r e
il 6%"%5?“%‘3??8&“‘88%%%% 208 qaieily BBl ng I Spe R aivs
ofb&srﬁ%dh?lmi\@rmfﬂdr dispgsiori n’redlae pol yvi nyI al cohol s
havi ng different residual acetate contents, cellul ose
ethers, gela 20 tine, block copolyners, nodified

StRHeC husde@%ﬁobl%uhgéd Vo0 BlefBRIDK Rl Ster-SONbRY, r141|§H-molec:ular-
car boxyl and/or sul fonyl groups, ‘or m xtures of "t hese

sURight areanic Gaepeundse CONBITRG| miacafgraug@esed:mrasa.p@lyvmw-

R Oh SR el B AP P36 287§l Pptgore,

r pagdalfyr sapdhified eopUyyereeslbh- acthlate and acrylonitrile, polyvmyl
alcohols having different residual acetate contents, cellulose ethers, gela-
tine, block copolymers, modified starch, low-molecular-weight polymers
containing carboxyl and/or sulfonyl groups, or mixtures of these sub-
stances, where the proportion of dispersion aid in the dispersion is pref-
erably in the range from 0.01 to 10% by weight, particularly preferably in
the range from 0.5 to 5% by weight.

Particularly preferred protective colloids are polyvinyl alcohols having a
residual acetate content of less than 35 mol%, in particular from 5 to
39 mol%, and/or vinylpyrrolidone-vinyl propionate copolymers having a
vinyl ester content of less than 35% by weight, in particular from 5 to 30%
by weight.
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posradr@r ticularly preferred protective colloids are

pol yvi nyl al cohols having a residual acetate content

of less than 35 nol% in particular from5 to 39

nmol % and/ or vinyl pyrr-ol3 done-vi nyl propionate

copolynmers having a vinyl ester content of |ess than

35% by weight, in particular from5 to 30% 30 by

wei ght. P 04/180 Ho -13- It is possible to use

NP iOPbSsile tbourl%énSHHhﬁﬂ ehlulgifsis! ﬁdde-;ﬂir%e 40 &s a mix-
mx- ture. Preferred emulsifiers are ethoxylated or
prturﬁgﬂmmre&ﬂ enelisitiersedre ¢tbogylatdahonpmipoayiated, aelatively long-

oA B T T ol B e SREGER Rlarsd B Al ion or
5Cbrapbxwétuﬂ1 ot éi@rnEPé' Afuchs With TR} (Rld 56 Fhol %*F'afk*%‘ﬁe% oxide)

sul fonated or phosphated derivatives thereof.
pa(-’ﬂ’tﬂeé{ﬁllaéiﬁe@ gdfeﬂqﬁwlf@n@tedegt phbsplmied denvatlves thereof Also

58S EAE L ST i AL S o avy

erdipisdriyl @xideadbulfonatedr Whewé Ellﬁetd%% &S RoRibnRr! &edifdredind in

al kyl phenols is preferred. As exanpl e thereof,

midtrtieHantie uee phethawlatad a&@tlgmeﬁméw peafaBRg) Ase example
I

SABEBE] Eroriio S b b eWRATE i NGRS gt

ofuridee $iee gaUé ﬁbfﬂeeﬂ'ﬂto\mnﬂ th\WeCh@hm&s)rrent i oned
protective colloids, since particularly finely divided
d| s- persions are obtai ned therewith. Di sper si ons

@?ﬂ? ag]%gh%@%?)eas en&ﬂnﬂJﬁ]a'tBH% Cofotf'leég rlalr&éjaﬂers with the

one protective €O
t moeéonentrcpwd pmibam\te/ cplieitiey sidei paricalarigafivety Witiled dis-

the i.nvention al processes, for the production of
PSS e GBIt SisHy LReTSIREo M BRTIa Ab RaP Meennon-
d@ér%'&e%nid‘ e%lhélt §ﬁété’cr I%agf .%hee(/fr%@étﬁr%g:éﬁmd %2% 6therefore

Backus : Sics
(I@a@)war&hﬂreé@me@wamwgamwmbe emg@intiped, i n
particular, for the production of the cores. It need
nerely be ensured here that the above-mentioned

P&Bdcid probeSsesAfd tl'\%bﬁﬁid(ﬁ;ﬂonﬁoff HfdnBGfsp@ké‘é 'p%l;ﬂh'l"@' particles

greatest possible uniformty of pol yners.
pad@vechlsosplieadn hran idescabed an tfee ditaratura (foe &‘mmpie R.C.

OfBa%'ﬁhga}?ié W'leﬁhg' ngi\spﬁ%f Fﬁﬂg c%r gg teﬂéé/%g&)é)l)m d can

or COrr'espon g anount
advantageously be employed, in particular, for the production of the cores.

It need merely be ensured here that the above-mentioned particle sizes are
observed. A further aim is the greatest possible uniformity of the polymers.
The particle size in particular can be set via the choice of suitable emulsifi-
ers and/or protective colloids or corresponding amounts of these com-

pounds.

Through the setting of the reaction conditions, such as temperature, pres-
sure, reaction duration and use of suitable catalyst systems, which influ-
ence the degree of polymerisation in a known manner, and the choice of

the monomers employed for their preparation — in terms of type and pro-
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poarep@uUNds. Through the setting of the reaction

condi tions, such as tenperature, pres- sure, reaction
duration and use of suitable catal yst systens, which
influ- 30 ence the degreé-of polynerisation in a known
manner, and the choice of the nononers enpl oyed for

their preparation - in terns of type and pro P 04/180

Ho -14- portion - the desired property conbi nati ons of

t hﬁoﬂh@ﬁu-'- $hé AeBRby 'ﬁéﬁenﬁﬁﬂomﬁ%ﬁwa‘ﬁ%ﬁs Sd?etﬁéfrbﬁé‘islté CpoTyﬂ‘ﬁers can

particle size can be set, for exanple, via the

anlale éﬁbamCImaWhEhe maﬂllde size cardbetskbfopexampteevig the choice
S5 o1, SCEE B TRE AL el RGP R o

s kiehhsstatute ! TRe &fdrrelsﬁohbiﬁigaéeﬂﬁn@ﬁ)f wwés@@éraﬁﬁéﬂeﬁn pYédents the
no difficulties at al n particular on use of

| nréer@amedﬂlte@rlastheuart imtheapes Blepelyeresisatien with nadiffieuldes at
|Fe subjected to pre-treatnent which enabl es bondi ng
'he shell before 10 the shell is polynerised on.

This can usually consist in chem cal functiona

lisation of the particle surface, as is known fromthe
| i epayticlar pRusE Qféngrgaml@)r@a,r it @3y @ﬁomowrgéﬁfre;d for the core

"%eéé @{,sﬁjec{etd re surtbget:H foé/h EHSB@%W:A&{WP shell before

applcalonto chenm ca
whihehshedlsis pedohénsedbai This evagh, usirmiblc@ngrsafrt chemal @inctiona-

t hel | I rs. I whi ch 15 nenti oned
| 1R5EPT <l PREE aaee:an k@60 T A BRdber e T 4 very
fLWféITe' 08%et W[h%?éé/ @Wﬁgﬂ%ﬁ%@ 9t %&P%ﬁ:cﬂk?r{yf greferab!\{ involve

functional I sat i on roxyl - carrying ces
poagptisaton éocthsc$wm of ohemmﬁﬁhectlons EhRich; :HB?rethe chain

Furt her thods for the no part
i cenatlF SR fh o Shsib PEBIM SIS0 el vt ey be
armeptichéd ‘ih dlé’feﬁere’ afe QérﬂﬂﬁbﬁdoulﬁleV%ddéUSepoxy functions
t ext books, such as Unger, K K., Porous Sil

El @zsiumlycsrﬁd@nﬁablec grapIs; sThmgum@tm@hgatlc(m@fgl)wdrmm carrying

pr | e r

P e it AT Phifbrs B ESHTBE B TTegR 3 B 3R ENA4. Plrtner
pantthadssior themvioelficatidh 9 raslickd sufades age wah kaben to the per-
co

snc;e1 sklﬁje(?m the art and are described, for example, in various textbooks,
such as Unger, K.K., Porous Silica, Elsevier Scientific Publishing Company

(1979).

The present invention furthermore relates to a process for the preparation
of granules comprising core/shell particles in which a dispersion is dried

and compounded.

The drying here can be carried out by means of conventional methods,

such as, for example, spray Idrying, fluidised-bed drying or freeze drying.

The granules according to the invention may, if it is technically advanta-

geous, comprise assistants and additives here. They can serve for opti-
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poatad e drying here can be carried out by neans of

conventi onal nethods, such as, for exanple, spray
drying, fluidised-bed drying or freeze drying. 30 The
granul es according to th&-invention may, if it is
techni cally advanta- geous, conprise assistants and
additives here. They can serve for opti P 04/180 Ho
-15- num setting of the applicational data or

r r Sal :

B g B R b e R R FZBesany for
t ha@pllqaype amdepranesIng dﬁmmple@\bfga&smtamisam/ommnm of this

R oSbeSier fhtugdanc LT HEbRErs T5ieR58 ahRstriss, TR-rofmation

r ehmgnwgeﬂbwrcoaml | ggémten MRFS StrABkiRg %ﬂ@tﬁrﬁsn%dheswes
assi stants and viscosity nodifiers, for exanple

t hiedsaseengentparrRlication apsistriaisnedldingassistantard aiscosity

d fil difi based
comRa e o) ALl w2 10 Crre, 0 10 (G

HZCO)m—I in which nis a nunber from2to4

fera 2 or 3, and mis a nunber fromO to 500.
amﬁﬁa@i? 'i?cea‘rm%r&il%ﬂ e raddijons @ﬁziif‘ﬁ'foﬁﬁatleh@SSiStantS and
[
va[r| VVI serb I S- t r| &mﬁ%SEQFmqogéﬁé%qgg@l@?anpge%zn_o"
t h(Csl-l‘gyﬁI—)er @ whichlreisea guybel fropr ﬁm(yMep&afe@bw:Blor diand mis

:2% a tet rie&%@n?h%ﬁﬂ@a%} = éftﬁr@} wﬂh@e@e chain, and the
po\lrémfugmﬂa%@né?ﬁbéﬁ% ﬁmbétlﬁ%rﬁa%t@d'tﬁ% RhaBM SPSlockwme dis-

oxi de copol yners havi ng nol ecul ar wei ghts up to about
13ripotiors rickamplas -of dssistants lof diis [tyke adk ethynlemﬁ glgmolobropylene

T 5 B i gp i ol
nestilgethylctie! ugiges, po%lr@ﬂyleﬁ@ro@@fmideetr%?fét%‘d)ﬁd@propylene

open tinme of the formulation, i.e. the tine avail
f gXidlg §Oa@1pimec§%mﬁwwgt molagkiar vegights uinieebavt h@ﬂoﬁaﬁd a ran-

ad&kﬁ'ﬁ'dé'eﬁloﬁkeﬁk?aélg‘t? bﬂﬁéﬁ |l efﬁ}h?%g]' ;@X@% aarﬁcg plrépylene oxide

desire i'Sers agains

wegrthps.i ng |nfluences can al so be added to the
granules. Suitable for this purpose are, for exanple,
derivatives of 2,4-di hydroxybenzophenone, derivatives

Of | Z}BAO oPgahic Ybr inorganic solvents, dispersion media or diluents,
which, for example, extend the open time of the formulation, i.e. the time
available for its application to substrates, waxes or hot-melt adhesives are

also possible as additives.

If desired, stabilisers against UV radiation and weathering influences can
also be added to the granules. Suitable for this purpose are, for example,
derivatives of 2 4-dihydroxybenzophenone, derivatives of 2-cyano-3,3'-di-
phenyl acrylate, derivatives of 2,2°,4,4'-tetrahydroxybenzophenocne, deriva-
tives of o-hydroxyphenylbenzotriazole, salicylic acid esters, o-hydroxy-
phenyl-s-triazines or sterically hindered amines. These substances may

likewise be employed individually or in the form of a mixture.
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P04,180q[3enyl acrylate, derivatives of

, 4,4 -tetrahydroxybenzophenone, deriva- tives of
o hydroxyphenylbenzotr|azole salicylic acid esters,
o- hydroxy 30 phenyl -s-115 azines or sterically hindered
am nes. These substances may |ikew se be enpl oyed
individually or in the formof a mxture. P 04/180 Ho
-15- num setting of the applicational data or

PTABRT §étﬁﬁg %Eil‘lé Qﬁplﬂfattpﬁgﬁéétardf r8|5ert| Qie'sﬁ'gg o‘?'ﬁe@@gse?ry for

processi ng es of assistants an or additives
t happlicatipe aadq:ranessuxg c&rarapleBMfsatsaksrtdmts emnsl/ortadulifivbssof this
tants,, flow trol

lgtgﬁ% Isaci' Iefs ?erqtﬁ)&i’alnlt%ﬁf.&r %%Blgjggrsst Qﬁl es, a@ﬂ%@q]%ﬁ %Errl]—formatlon
I A RAiEnRI S R-conkbl '@ﬁt@n fﬁFI%% Strﬁélhﬁg ggﬁ@&ﬂn@é NGdhesives,

assi stants and vi scosi |ers for exanp
t HeldespaageniRaanplication Bysns@crdﬁnflﬁm@uldmgeamﬂnisomm giscosity

fllmf i on i,stants and filmnodifiers based on
 SBRIRG Tt SR REREMS DY mul & HO. C Hon- O 10
(CnH2r O nH, in which nis a nunber from2 to 4,

preferably 2 or 3, and mis a nunber fromO to 500.
THRaigwesY necemmendad we iﬁdﬁiltt(m@ ehdiim-foamatiarh@ssistants and

oy s baREE 6 Rafiy s SRl BeAgEr fidde HIPECTHrO-

t HICRHEy O ld) @ Whlbbﬂt‘ﬁl@&i llhmbef from@ltlyﬂﬁpi@fe@b]w@br 3dbnd m is
tri- and tetraethylene glycol -, tri-
t € PHRISH IO Y %%Thqsuweyét SN ¥AY wsth'aeﬂge chain, and the

pq}aYBh@'%H ?r'i‘%é?ﬁlb @d?mdbétlﬁbﬂrﬁﬁn%té’d"iﬁjﬁ rBhaBx ‘?’28'25’8’&’ se dis-

oxi de copg] ynmers havi ng nol ec wel ght's up
1Etrlbomararlika1nplaa of dssistantblob this Itypeeada etﬂ"uylekmt glpcolppropylene

oy ti-o P A Sty REEr Ao skt candidifiepBane aiveol
”ﬁSBIy?’etﬁ&leﬂé' ﬁﬁﬂé§ po%k&ﬁyleﬁé’roxﬁi@'%ldeet]‘%)(ér%n%ﬁd@propglene

open tine of forrul at’ion, i.e. he ti'ne avail
f mxnde goatpipme@hamgtmombarwwghts wmicegbout M PO0Geind a ran-

SR i BioPlive FSPBRT ol e TPl xR arkfipiopviene oxide

vvqﬁbngl ng i nfluences can also be added to the
granul es. Suitable for this purpose are, for exanple,
derivatives of 2,4-di hydroxybenzophenone, derivatives

Ofi Z¥BHC oigahic % inorganic solvents, dispersion media or diluents,
which, for example, extend the open time of the formulation, i.e. the time
available for its application to substrates, waxes or hot-melt adhesives are

also possible as additives.

If desired, stabilisers against UV radiation and weathering influences can
also be added to the granules. Suitable for this purpose are, for example,
derivatives of 2,4-dihydroxybenzophenone, derivatives of 2-cyano-3,3’-di-
phenyl acrylate, derivatives of 2,2',4,4’-tetrahydroxybenzophenone, deriva-
tives of o-hydroxyphenylbenzotriazole, salicylic acid esters, o-hydroxy-
phenyl-s-triazines or sterically hindered amines. These substances may

likewise be employed individually or in the form of a mixture.
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F,Ozmo,qxj;;enyl acryl ate, derivatives of
, 2

, 4,4 -tetrahydroxybenzophenone, deriva- tives of
o hydroxyphenylbenzotr|azole salicylic acid esters,
o- hydroxy 30 phenyl -s-t1d azi nes or sterically hindered
am nes. These substances may |ikew se be enpl oyed
individually or in the formof a mxture. P 04/180 Ho
-16- The total anopunt of assistants and/or additives

| STHEP tdtal 4RTAURY ofedBitantsPaRd/8F dRlditiveR |§QJ;?@8/°4U% by weight,
wei ght, particularly preferably up to 5% by wei ght

ofprefesabligiuphto 20%t bwwg@ﬁup@@culadymrafaﬁ@bly upt t0e5% by weight,

| . j f | ' .
SHh SSACE Mo Sl 50 B e oo s
Prefos - whight, YpraterhBigsdt 18880 Ve aligh t@‘ndcp')érﬁééllaﬂb'prefera-

particles. The present invention furthernore rel ates
t cbIYr@hleaﬁhga"/ar%ww&r@harpfme@ae" paftides: obt ai nabl e from
the core/shell particles or granul es described above,
and to the use of core/shell particles or granules of

t hThe pyazent dnvdritienpiuethefrfotu edlates 1of modditg$ Geawvingoan optical
pur oses of the invention, the termoptical effect
. se eRtairabie drom fag Fowy'shll Rarfiglesirr arpavis&lescribed above,
fte

pael _
o QLT ubE I BorSishoh PR or A GRBY, Fis Sp8Jor the pro
bekwien ofistandingst o 15 refer to effects of this type

in general as photonic effects. Al these effects are
optical effects for the purposes of the present

| TR the Purpddrsy 65 theindentd e ftREMtEFM Qfﬁ?i%gl BBkt zsttQI%?]n to mean
effect i's opal escence in the visible region.

sdipdle effects indheessiblenaavelengthi regiom of lighiarnde fon example also

t h [ sh t
Coaltsh 5 i U 8P PirCaurt Bflon &t RS St i pB&ip Susfpmary to
(G‘éferptbcéﬂelc@bﬁmlsﬁ%edmfgéh’&m 8s phBtdhic Sﬂ‘@bl%n’ﬁ\ﬂrthf%@é)bﬁects
1018 - 1025) In a preferred variant of the

praaamticaheﬁfecﬁsof@rdhﬁg}yra@m af fﬁ@e tgeserd inventian ivere, in a
f |

| P TRRRS AR, BEie)  SaRbpl TR S SO, I e

ofsehbe @‘haldormént]dﬂmlocmm'fmt)f tR& tpant thad ﬁ&)ulcﬂihg@aﬁ)tamable

been found that the flowability of the
oG e, Cory e @Fﬁ@ﬁ%ﬁ%@%&b thedgyentianare photonic crystals
r @B INRIRBA RN Rls RGBRhEAlg EhfRrobott BS. 101 .
ngul dl\lrngs ton ﬁc'artl C%r ex?ge):?éf& ' BS §-1025)
In a preferred variant of the production of mouldings according to the
invention, the temperature in step a) is at least 40°C, preferably at least
60°C, above the glass transition temperature of the shell of the core/shell
particles. it has been found empirically that the flowability of the shell in this
temperature range meets the requirements for economical production of

the mouldings to a particular extent.

In a likewise preferred process variant which results in the mouldings

according to the invention, the flowable corefshell particles are cooled
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posngoll @ |ikewi se preferred process variant which results

in the noul dings 30 according to the invention, the

fl owabl e core/shell particles are cooled P 04/180 Ho

-17- under the action-of7 £+ he nmechanical force fromb)

to a tenperature at which the shell is no |onger

fl owabl e. For the purposes of the present invention,

the action of nmechanical force 5 can be the action of

a (frifef theVAkhdh BF Y MdcRahiedl fREY A BNE) aﬂéﬁfb@?éthl‘l@at which
steps of polyners. In preferred variants of

prtbe ehell iswe lrigen flowableact i on  of nmechani cal force

takes place either: - by uniaxial pressing or - the
action of force during an injection-noulding operation
OlForkfle- pLﬂEbSéEgoﬁtﬁé pRsdeeit iMRHtIhNehed RENGH o Mmechanical force
duri ng extrusion or - during a cal endering

oFENale® de @ction oda ferge avivicbvaceyropethea renventiongt pregessing
a [

ot RERolHeRE dheHREertist Fiats SR bRoschL FRBIED, ffaction
f idf meecHainicat farce dakbanglate either:i nven- tion can

preferably also be produced by cal endering, film

bl owi By Beéxﬁ | RECSSING®PT ext rusi on. The vari ous vvays of

pr Qc [ t ¢

For cer e oA ORI n [iSaBrlne Iy pRBRIER RS oy
and admr@artmeﬁdreﬂoulﬂmg apaaaiidbre, by the standard

t ext book A Franck " Kunst st of f - Konpendi unt

[ Prastyidy bl??é QMPE Vogel - Verl ag; 1996. |f

nmoul di r jection nmoulding, it is
partldgzt{l}?@zﬁ fgfc??@fggﬁggg ?%(tgrmdt)lﬁe denoul di ng not to be
carr i @drirgua blowing opleeatiooul d has cooled with the 25

nmoul di ng present therein. Wen inplenented

industrially, it is advanta geous here to enpl oy

NPULHES abBoH B9 f@rcleairaﬂl@s cm@&,e B mgﬂapbrecsrsﬂfgs tﬁé%bmamgs ac-
since the cool can then take place in a shorter

t iceeding tto fiag i ioncredpreferablyciosi figmsnacansdimgupdhe inven-

el e R e L

argxangieneMhe various ways of processing polymers under the action of
mechanical forces are well known to the person skilled in the art and are
revealed, for example, by the standard textbook Adolf Franck, "Kunststoff-
Kompendium” [Plastics Compendium]; Vogel-Verlag; 1996.

If mouldings are produced by injection moulding, it is particularly preferred
for the demoulding not to be carried out until the mould has cooled with the
moulding present therein. When implemented industrially, it is advanta-
geous here to employ moulds having a large cooling channel cross section,
since the cooling can then take place in a shorter time. It has been found
that cooling in the mould makes the colour effects according to the
invention significantly more intense. It is assumed that better arrangement

of the core/shell particles to form a lattice occurs during this uniform cooling
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poarsodld Of the core/shell particles to forma lattice

occurs during this uniformcooling P 04/180 Ho - 18-
process. It is particularly advantageous here for the
mould to be heated beftge the injection operation. In
order to achieve the optical or photonic effect
according to the invention, 5 it is desirable for the
core/shell particles to have a nean particle dianmeter

' ”prob@@s rﬁ"’ig%afrf' &I%r%b%ﬁbaéta@@b&@ PO Ybr %Q@Qn&}% tht l?é'%éated

particularly pre-" ferred"here for the core/shel
pabefol‘ﬂﬁ‘s% infectioneparatisem particle dianmeter in the
range fromabout 5 to 20 nm preferably from5 to 10
nm In this case, the cores may be known as "quantum

dohsordet ReYcIfyhé Bhd optical (R PhRiNE éfeet d€bdd fngqb&hé WoWdhtion,

fromthe literature. In order to achi eve col our
eflt @cd@lrablq foe the egiedshealkpartigiesite havela mern pagticle diameter in

P30 Al SRR O 205 ) B gy

abf@nbdaﬁbre foPthenbore/Sedit paticRs toriefver @migan bartble/ @Rnéter in
the use of particles in the range 100 - 500 nm si nce,

i ihpdAnse fedn akophpdoi0zamy @ﬁ@f@rqtaw@ﬁ@mg Hhnimdn this case,

RSl RS PR ML, P98 SO o

mmf@cﬁm@hbwnoﬁrom thiebliterdtughtin dirfiéreto aclgevé mantrlaﬁe‘dt@l‘n the

one . ano her nd thus the opal scence whi.ch
pdOIoRLP Y‘PW‘? ﬁ%’&tvt'tdﬁtp%‘n’”'%'g\( PEYANAgRPUE Q" g Gare/shell par-

Vitgddd & hﬁ%%n%‘é?ﬂbﬁrt&:fé CIE fthﬁ’ef Ay %BQHPSQO' 500 nm.

extent in a very w de vari ety (0] ours. However,
i sl’%iﬂlsuiaprme@m:m i givenalo thet ueé afhearfilepriestet range 100 -

[ tionto e nmul t] Ies of th| referred
i SiobS M BRI il RlzeCfandt (edeRald Gidne refractive
Cahf&€s eeRTASIONRiBhtdaR e ebsieved ekt Fﬁ@toﬁ&ﬁruauﬂe) the reflec-
broad col our play. A further crucial factor for

i ffcafsspt yageus veastiergtos dofevisibda dight diffes agﬂﬁ@antlmérom one

o5 L0 FABELLN LALTE Pl b ERFE vo
a gffdcteiretieevisilievesgioh ecuss foagtparkculady prRmoudtet tent in a

core material and the shell material of at | east
0. 561 Wigk ¥pretyf\colgurs) Bawever disalep pEg 9rr@@ura|a| variant of the

Prp?rfeﬁéﬁt%)éeﬁﬁorl g 3ndloy matfbibd o 1R {iftl A pBRRAFLEE which

e i nvention, anoparticles are
then result in reflections corresponding to the higher orders and thus in a

broad colour play.

A further crucial factor for the intensity of the observed effects is the differ-
ence between the refractive indices of core and shell. Mouldings according
to the invention preferably have a difference between the refractive indices
of the core material and the shell material of at least 0.001, preferably at

least 0.01 and particularly preferably at least 0.1.

In a particular embodiment of the invention, further nanoparticles are in-
corporated into the matrix phase of the mouldings in addition to the cores

of the core/shell particles. These particles are selected with respect to their
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posafiRr porated into the matri x phase of the noul dings in

addition to the cores of the core/shell particles.

These particles are selected with respect to their P

04/ 180 Ho -19- particle1gkze in such a way that they

fit into the cavities of the sphere packing of the

cores and thus cause only little change in the

arrangenent of the cores. Through specific selection

of é?rﬁél(ee&E@nlﬂ' SGcH B W it Eiﬂgi/ Gt Jﬁfd“‘?hé)%akllti% e?leﬂ?ee’sphere

It firstly possible’to nodi e optical effects

ofpadm‘lgsomhﬂ donegsand thusecaugs enlydlthlencharm int the arrangement
Sit nd it.is possible throu

ﬁo‘?‘%?? Sﬁﬁraug ﬁél.q%ggfc Selgﬁi‘?ﬂ Q caggegpoqcﬁng materials and/or

fttn@t partiolel SRet teisMistil XposeMs a6 PABEIN Ihy -optiesf @ﬁé@t@ of the

materials are | norganic nanoparticles, in particu- lar

naneplsingss Ifes examala to mcrasst their. tensity, Bec&ndly, it is possible

rmgrarEEb Biafint ol Bufy hEbGe T MUk R8 s hgmatri
nmwres@badnr@mrmbmr@f m@t@f@i é@lrﬁi@mﬂ@hbh@bmlc@%em particu-
nobl e nmetal s, such silve and pl ati num

sdf BaneRATtiBles Qﬁrmﬁ%tﬁmraﬁfdl Y Ogﬂbw nigpndueine or of materials
COQREh dG i ARTe C FkN #@gﬁ@ﬁ&/&%ﬁ‘%qﬂefele%rﬁ@e prﬁﬂgrl?legs of the

haenmati te, mag- net or perovs

pnnatemh(as E)famplesa)fmrefgeéd hanopaticledegreatobleinxetdls, such as
ses of these pmaterials. 15 The preci se nmechani sm

WAV, Rl iang PlAtWE: SAIYGHAGIaTS /A dBS WALOH . SUeB S Zinc chal-
C U RfchitRd amrctaHer@r% éﬁhlé&ierfﬂ’éﬂ @SS, %‘En‘&ﬂréiﬂ, geﬁ@t&éﬂ%ag-

i nvénti on was erto unknown. However, een
f owalide toraperadvekidet pormefal epriididss, ifer @@mnle agalhljmrnrtritha, or

formatign of far-reaching order. It is assuned
tHHP(efifP agpgsc#q}qs[eymggﬁra? ‘the shell material under the

processing conditions is crucial for the ordering

process. The chain ends of the shell pollymsrs_ _
gella Aregisat Meapgnism Wilidpresulisoin due dhifosm erientaion of the

P28 g5 B O RSB g hmeno
f arkeswar iHuaveved inbastiensbehd tinst theeictioh aif asforde is essenhal

di fferent partlcl es also interact with one 25 anoth
t Her gt {AvBiationpirise dnereaghing aederi H 5 GesWgAdbauinenelasticity

anotﬁ%dgh Hfmatte‘P@LWd%P (‘thsspm&é@srﬂé’aé’or{cﬁﬁﬁﬁsoﬁe crucial for the

e tothe atte
ordering process. The chain ends of the shell polymers generally attempt to

adopt a coiled shape. If two particles come too close, the coils are com-
pressed in accordance with the model concept, and repellent forces arise.
Since the shell-polymer chains of different particles also interact with one
another, the polymer chains are stretched in accordance with the model if
two particles move away from one another. Due to the attempts by the
sheli-polymer chains to re-adopt a coiled shape, a force arises which pulls
the particles closer together again. In accordance with the model concept,
the far-reaching order of thé particles in the moulding is caused by the
interplay of these forces.
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P04,180§jgel | - pol ymer chains to re-adopt a coiled shape, a

force arises which pulls the particles closer
t oget her again. In accordance with the nodel concept,
the far-reaching order-2Zf-the particles in the

nmoul ding is caused by the 30 interplay of these
forces. P 04/180 Ho -20- The invention furthernore
relates to the use of noul dings according to the

! ”T’!‘?é‘m\féﬂtl?ﬁ f@rfthér?rlic%sr@%tés RAtd G%é‘%if gﬁ&eﬂ@gbg %g:ge'rc}iﬁ@to the

invention for the prepa- ration o
pi igweniian obobcoraldhelli partities asagrding tpive invehtion yor the prepa-

o112600 & PBimati c[heGhadiedts SRRRAIRLROHIE Wa) aré Beitoularly

f Oém%é'b?é fo@r&%e 1E%lﬁt§” cﬁ)a‘ﬁ%bgoﬁr‘ﬂm@rﬁks Cﬁlﬁstﬁiss @eRfiics, glasses
enpl oyed m xed w commercial |y avail abl e pi gnents;,

f oamdefaaameéc |fﬂ6ﬂ@|ah®l@8 aner this gapeseaibey menoalso be employed

D IFPRR) B RBrisfgy BB bERRREs e AiPR ke ngihic and
a|($rgaﬁi¢l 4I580Irptidro pigntiénts Pneedltfd o Pigrhe Mis HIRNLC plgments The
corrp03|t| ons and for the preparation of dry prepara

10
t i RATECIEs LRge0EdNg fiar thexianpniion gamrfurtegrmcpregﬁbﬁt suitable for the
p%lie Ffondf ;ﬁé}hénf ddifi oﬁflgr];?{aﬁg e ﬁ%gv eé‘?lfaélgh%ffd‘}’y gl'epara-

stru ure w th”an aver ge particle si

m’tlonﬁh&elmhgdmntfsr oem}rb;ﬂep][gmanled ﬁlgmeelxamé’;ﬂlﬁlelslbwf this type
firstl roducing a_filmfrom 15 the core/she
pa?rte}eéggg haye; %ﬂg%%{prabswﬂm YiBAncaYIage PReiqle siecfrd Hm
subg meguently be conminuted in a suitable manner by
cutting or crushing and, if desired, subsequent

gr| nding to gl ve pignents of suitable size. This op-

d f
coPld i 26 G freBoet Sor SfAmRS AR rtyururing 4 fim from

t hBel dbrERNER Hafiied NERICReMEY APptibAAINP bERFEH NThe T &HE sub-
coatings, powder coatings, paints, printing inks,

plsmueatly hedcapminuied e af eitablemanmer by eitifing or toushing and,

R e 3, T A

argtatige ban b2tcafhied eafidenéxahpenirtd chhtinid @Bslt pidtekbe
application systemto be pignented
The pigment according to the invention can then be used for pigmenting
surface coatings, powder coatings, paints, printing inks, plastics and cos-
metic formulations, such as, for example, lipsticks, nail varnishes, cosmetic
sticks, compact powders, make-up, shampoos and loose powders and

gels.

The concentration of the pigment in the application system to be pigmented
is generally between 0.1 and 70% by weight, preferably between 0.1 and
50% by weight and in particular between 1.0 and 20% by weight, based on
the total solids content of the system. It is generally dependent on the spe-
cific application. Plastics usually comprise the pigment according to the in-
vention in amounts of from 0.01 to 50% by weight, preferably from 0.01 to
25% by weight, in particular from 0.1 to 7% by weight, based on the plastic
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posted s 0enerally between 0.1 and 70% by wei ght, preferably

between 0.1 and 50% by wei ght and in particul ar

between 1.0 and 20% by wei ght, based on the total

solids content of the sstem It is generally

dependent on the spe 30 cific application. Plastics

usual Iy conprise the pignment according to the in-

vention in amounts of fromO0.01 to 50% by wei ght,

pre&dis M
Frampostian, IS Coeiile FRE, oo JRuFRt BURBis, SHidttyed in
042rmeontgoot-fxam Cb'd)l’m@@% by weight, praserably frngs1 4o dﬁ% bheveight,

SORES oS oS PRI P e FRTBSR G0 B Bt YSterts, for
bagefingle ﬁ)hfbaﬂﬂgtaﬂdgpﬁmtﬁ@efrﬁds%r fgi'éhdr@%rﬁ’ﬂlﬁ@eﬁﬁééﬂ Bfinting or
of binder systens, for exanple for paints and

pr$0r|i9§3'h §rinHRG, 91o7s gresuise fpr PAnling | ml@f f@e@xq@ﬂmlﬁtm ilae form of

e pr|
P TEG GO S, B el 2 b OhbA0 chRERes win
gr@hﬂresl collrarets s sueth &is, for gRBIMplaY 'RiO»LJr %értwnt black chromium
spheri cal coI orants, such as, for exanple, TiQ2,

ca?’tb‘i'fﬁ Irexide cARG RgARIC o@gl@gedun*@meata deavepi@Vvep gaiicularly
d h |
o tagéa T%}%ﬁ%ﬁﬁt is r?er@f r@@&&é&”ﬁhfg the Printing ink in

Ignent YsS ge era I ncor por at e
t rempuintst ofr2r360k b weiGhtaprefetablp5-25239% Wight iaglitin partlcular

|y 5-259 ht ., and t | 8-20%
b Bl o Bkt PR B8 Can cBmp e Fiamarg meAmounts
' rbfﬂ!@tﬁ“&@% 9y Wéibﬁt%rﬁc/ﬁebﬂ'h\é%rEEﬁrsBFs f Fgﬁ'iﬂt'ﬁﬁ%’ﬁ for exam-

precursors for pri nti ng I nks for exam
f mlm!@th@fcamoégram@qaasl nsliets, t’mqqnettes estp @pmprise up to 95%

[ t 0 95% f the nen ccor

BPieiths oL wighent RbapTitla e SaRb T SdafSR B e Binder
adsihd bY@gived "Ehé MvestiopnthuB l-éis@'rél@tésefoakﬁﬁnﬁé%lons which com-
formul ati ons which com prise the pignent according to

t HREIsertPeRigpaNt aererdiepl towha dnvexdiopl es are intended to
explain the invention in greater detail w thout

limting it. P 04/180 Ho -22 Exanples Exanple 1:
Primafeliowing afxamisipe rareoinserafedc o ekplain th@andértiodsin greater

detail without limiting it.



poaiisoMEl ght [g] Notes Starting m xture 11.1 1, 4-butanedi ol
di acryl ate

( BDDA)

additi on as

99.4 styrene 1.38 sodiumdisulfite
in 40 mM of dem neralised HRO 4.2 dodecyl
sodi um salt TexaponTM-KI2;
sol ution/27.95 g 6060 dem neralised water

sul fate
(NaDS) 15%

Initiator 1

10. 36 sodi um per oxodi sul fate 100% as 20. 8% soln./49.8

m
stir for
di acrylate addition of solution 1 in

Sol uti on ExZAMdples

1.41 sodiumdisulfite 100% as 3.4%soln./41.5
15 mn

1, 4- but anedi ol
(BDDA) 95 min

2011. 3 styrene 4. 25 potassi um hydroxi de 10.3 dodecyl

f at di It T TM K12 ddit . (NaDS
TrS0PIs FoRaRsTsion SEABHRRIdS of Fomshel phrticls™>"
post-stirring tinme 10 mn Initiator 2 2.66 sodi um

peroxodi su

|fate as 6. 3% saoln. /42

m._.__post-stirring

t
p

I
e
(o

IWeigh? [gﬂ':

n P 04/180 Ho -23- Sol ut

i QBted 41. 4 al |yl

£ ANAAN Al 4 £ ]
(AVA)adar tron—or—sol

StavingABGHER e (MY

+ 2 [a¥al 3
Ut T oOirT Z2 1TT1 ZU 11T 11

72.8 nmeth

11.1 1,4-butanediol diacrylate
(BDDA)

99.4 styrene

1.38 sodium disulfite in 40 ml of demineralised H>O

4.2 dodecyl sulfate sodium salt Texapon™ K12, addition as
(NaDS) 15% solution/27.95 g

6060 demineralised water
Initiator 1

10.36 sodium peroxodisulfate 100% | as 20.8% soin./49.8 ml

1.41 sodium disulfite 100% as 3.4% soln./41.5 ml

stir for 15 min

Solution 1

221.7 1,4-butanediol diacrylate addition of solution 1 in
(BDDA) 95 min

2011.3 styrene

4.25 potassium hydroxide

10.3 dodecyl sulfate sodium salt Texapon™ K12, addition as
{NaDS3) 15% solution/68.75 ¢

2945 demineralised water post-stirring time 10 min
Initiator 2

2.66 sodium peroxodisulfate as 6.3% soin./42.2 ml

post-stirring time 10 min
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addition a
dem neral i

b o4nacdel dodecyl sul fate sodiumsalt Te

s (NaDS) 15% solution/1
sed water post-stirring

xaponTM K12,
3.78 g 538
time 20 mn

Solution 3 374.8 et hy23ret hacryl ate (MVA) addition of

solution 3
acrylate (
10. 3 dodec

over the course of 133
n-BA) 1611.8 butyl neth

mn 1761. 79 butyl
acryl ate (n-BMA)

yl sulfate sodiumsalt TexaponTM K12,

X405 (709

ddditron ajs

1I5% sol ut1on/o

SOMUSMA as 15% sol ution/

4 g 9.3 TritonT™m
43.4 g 3633

depp ger al i
Post - st abi

Sﬁﬁj/l Wﬁtﬁécr@@ﬁé (/SIVIW)“ ng
i sat i on

9 g TritonTM X;_Sl@ﬁﬂ(,

t Adeticy ofsdution 2 in
0% corr. to

NnTM ﬂl: |c an

IIILUIIIIVI VAN

1 /Iﬂl: Tr : t
co?tﬁa-%henoll m@thycbmﬂfb@@’ym(hvﬂ@/‘ﬁa)n a

LILILILAAI I\_l‘ ~J TCATT

ver age nunber of 35

R e R

rocedur_e r _bath connected i Oél&t
reggg or | S| deirRfalisedARbier 6060 g Ofp@é@tlﬂﬂ{g&‘ilﬂné% min
wat-er—and—2795 o of |Gxaﬁ0i"|||w K12 J.\J/l} atfre

ntroduced into a 20 | jacketed reactor fltted vvlth

eller s nd the reactoriis flushed wth
m L5 fon

3

it[ggen BDDA_and 99_4 g of styrene are

B748 onal Ime&@aanbthacwm SVBA) ng “addition of sBufidn 38er the
fo -24- The reactor is then heated dmarbe@tngglnﬁ]g 1.38

N LIC.

of ~NaHSare—dissotvedim—40—nt—of —demneratised

&1 apty! adatmd-BAded to the starting mix-

= TQ

1611.8 butyl methacrylate (n-BMA)

10.3 dodecyl sulfate sodium salt Texapon™ K12, addition as
(NaDS) 15% solution/68.4 ¢
9.3 Triton™ X405 (70%) addition as 15% solution/
43.4 g
3633 demineralised water post-stirring time 30 min

Post-stabilisation

279 g Triton™ X405 (70%) corr. to 195 g of pure Triton™

X405

Triton™ X405 is an octylphenol ethoxylate having an average number of 35
ethylene oxide recurring units (commercial product from The Dow Chemical

Company).

Description of the procedure:

A water bath connected to a jacketed reactor is heated to 75°C.

6060 g of demineralised water and 27.95 g of Texapon™ K12 (15%) are
introduced into a 201 jacketed reactor fitted with impeller stirrer, and the
reactor is flushed with nitrogen. 11.1 g of BDDA and 99.4 g of styrene are
additionally added to the starting mixture.




10

15

20

25

30

poaradddr €. During this operation, the reactor is again
flushed with nitrogen. At 55C - 58C, 49.8 ml of NaPS

(20.8% and 41.5 m of NaHS (3.4% are 5 injected
into the reactor, and +hk-reaction is initiated. After
15 m nutes, a nononer enul sion consisting of 221.7 g
of BDDA, 2011.3 g of styrene, 68.75 g of TexaponTM
K12 (15%, 4.25 g of potassium hydroxi de and 2945 m

of TRemEAQbRld Bfth WBARK With WhiRGeh. .88 J\& NaHPLRE *fssdived in

continuously over the course of” 95 mnutes via a
metbmiueé demiperalised\aten afcabmit 3R E anidiatded td she starting mix-

it Singb 15 (heraoRbE Batleb ¥ aidh Mlshed wiBiniragen.
1AG5RG 258°CHA0TERDBE NaP@) .3%;1amu41e,5 neIOTNSUENS. ) are
372.8 g of MVA, 41.4 g of AMA 13.78 g of 15
TeRigstatiintathe reestyr, and thsaseagtion l%lb?}iﬁa%@d al i sed wat er,

. - ! | _

R 5 TP Bes AP RRURE o 4D FOFERILRE 2478 of DDA,

adzl 11.9@, oft digreMeX 6875 ¢ Bf srbkéwwnefz(fmz,aa,.izs gt SrEpotdSsium
mn- utes. 20 After conpletion of the post-stirring

t imsiroxide andi 2 shrdemineralised waterfBushediwith No) is metered

. | _ - .
SRSl BYek g a0 2 AVhER B Bumg
1Aheri%hg mbteredBhddiion. i8 @mpletdyiie nigilite & gtivéd foBYHurther
68.4 g of TexaponTM K12 (15%, 43.4 g of Triton T™M

X485MNYes. and 3633 g of demineralised water. 25 The
process tenperature during the addition of all three
nononmer mxtures is 75C. After conpletion of the

met2? enl allNaRDEE.30hk amn them eddeds tAfteretO fminuéed, uhthsscond

30 30 m nutes and sl ow led t ) in h

- JBp o er G osRI B o S 78-5 o 3By 47 70 S ARy 13.78 g of
" . o . _ o .

oTleBBb Hofs 15%) ) 5a8ld bPREMERALeYIREEr R Miored in

g aintin0etisTy ioventhd ¢oldSe sbL0tion)es Viaa mestbease pomps

f IAfIteerrtﬁg r%g e?'gg réd%i’urc%l, %‘?e &}x ﬁ?e %t sti<rréc? %ére for a further 20 min-

utes.

After completion of the post-stirring time, the third monomer mixture is
metered in continuously over the course of 135 minutes via a membrane
pump. The third monomer mixture consists of 1761.79 g of n-BA, 374.8 g
of MMA, 1611.8 g of n-BMA, 68.4 g of Texapon™ K12 (15%), 43.4 g of
Triton™ X405 (15%) and 3633 g of demineralised water.

The process temperature during the addition of all three monomer mixtures
is 75°C.

After completion of the metered addition, the mixture is stirred for a further

30 minutes and slowly cooled to RT. During the cooling, the dispersion is
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poasoRo TNE resultant particles have a shell pol yner

conposition of 10% by wei ght of MVA 47% by wei ght of
n- BA and 43% by wei ght of n-BMA. Core/shell ©particles
havi ng varied wei ght r-d5eos of the shell polyner
constituents to one another can be obtai ned

anal ogously by variation of the nononer pro- 10
portions. Exanple 2: Preparation of granules of the
C%&&@W@Lét?ﬁﬁééd Witﬁs?%%fsﬂftgnﬁ'f X4bs JB%&:’! dheht solids content,
parti Cles TromExanple 1 are conmnuted 1n a cutting
mild. 10BapoidTritonteX408528)278 ¢ bf F0% Thiohi™n¥486&olution).
subsequent|ly conpounded in a single-screw extruder

(Pl asti-Corder; Brabender; screw dianmeter 19 mmwth
1- L&idmis it IS%H Ankge conmpound
i smg@z?ﬁléjll%éérﬁﬁ I'n %%MAngh% r angﬁg%%rgp%,ﬂgt g'rmti k). 20
Exanpl e 3a: Production of a filmfrom core/shell

Pt tPeiioat Samplacaianbis Gnel 2otmascabRYRN g 0Py weiaht
ggbf%m, 147, We@{hf%? nAsAl a‘?foe%?odb@twe?gtﬁrcﬁﬁﬁls‘m.oéore/shell

bar to give a m After cooling to room

t grgticlas lraying Naried evsighke ratiosr ef thiusbdll aydymer Poostitagots to
Ho - 26- anpl e 3h: Prqduction of a filmfr

o Sirufier i Beatianed Sl ol ntiel of e menapes pro-
2 irforeat ed to a tenperature of 150C w thout

pressure in a press with cassette cooling system (Dr.
Collin GrH, 5 nodel: 300E) and pressed at a pressure

of 250 bar to give a film After cooling to room
tenperature, the pressure is reduced again after 8

mMExaripRe2: Rfepgaratibheof4ralutskief tiecofe/shell pangsleBy
i njection nmoulding 0.2% by wei ght of rel ease agent

(Ceridust(r) 3615 Cariant) is admxed with the

gr R L i i

7 7 R o T BABIHEMTRfciEs BT XA T A% HrIEREAE n a cutting

I mhid {Rapid, mood di: 28 aviimige-sudiihgtdrel subsequently compounded
in a single-screw extruder (Plasti-Corder; Brabender; screw diameter
19 mm with 1-hole die (3 mm)). After a cooling zone, the compound is

granulated in an A 90-5 granulator (Automatik).

Example 3a: Production of a film from core/shell particles

2 g of the granules from Example 2 are heated to a temperature of 120°C
without pressure in a Collin 300P press and pressed at a pressure of
30 bar to give a film. After cooling to room temperature, the pressure is re-

duced again.
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P04,1801.§ granul es being injected into the nould, held at

80C, at 900 bar and at a barrel tenperature of 190C,
subsequently cooled in the nould and de- noul ded at a
noul d tenperature of 30X -gi vi ng noul di ngs havi ng an
opti- cal effect which is dependent on the view ng

angle. 20 Exanple 5: Production of a flat film (tape)
Granul es from Exanple 2 are processed in a flat-film

S t

(Pl SBERRAREE ofB P Eick SRIEShEN FatEles 56 2
mm L/D 25), a thickness- adJ ustable filmpmould (wdth

1 d h b L trit

o OB e SIS H Rl &R rasBiin & alpridifiegfet 50°C
h@VlthﬁJtQ)rééﬁIré !@fa Aréas Wﬂl’ﬁ‘é@hs@ﬁbrﬁo@ﬁﬁﬁ%ﬁx@% @Dfﬂﬁdlﬁ’n GmbH;
obt ai ned. P 04/180 Ho -27- Conparative

Prroqd.@!t |3@|@Edfaﬂ§bﬁ>ées§ﬁél at paressresothadld rt@rato gnae w film. After

b So5Eh! SrPAA T B4he Aoy S g min-

divgegyl ate (Merck, destabilised), 3.6 g of styrene
(BASF, desta- bilised) and 80 ng of sodium
dodecyl sul fate (SDS; Merck) is introduced into a
stirred-tank reactor, pre-heated to 75C, fitted with
propeller stirrer, argon protective-gas inlet and

r ebxamphodoPreductiom of aculdings! byihje ctiopohouiding
stirring. Inmediately after the introduction, the
reaction is initiated by 10 directly successive

a‘bjizﬁ/' Bsﬁm%f ngtﬁ%f'?@l k‘gﬁzg 6@@%‘6‘1% [a&m'rf)z iﬁeafo‘r?giégg with

per oxo |su rck) “antd
nghefgrsndlelsnfrdm Eb(hrrmile tze Thée neikiure G@Cﬁ?odém| fietharruding a

g .0f wate a_nononer enul sion
0 ek EeOma ko7 S oK aHE A oM BB PPHIEG tBaghine, with the

dggg%a b}s:tgeg 'lnjga%d“mﬂ) H%Dgfd(%c?r}‘?elé E%?SB;_POQ‘ dQO?Sb%r and at a

ofbane etem'pmramr@roém QO’chcmlblsaqoenstlyycogled ia tb@rnm)dllcbfand de-

o A R 6T 5 LS it P am .

Sﬁ gff?é‘t WRR'$ 8bPendertt A thel Vishingeifager vl ate (Merck,

Example 5: Production of a flat film (tape)

Granules from Example 2 are processed in a flat-film machine consisting of
a single-screw extruder (Géttfert; model: Extrusiometer; screw diameter
20 mm; L/D 25), a thickness-adjustable film mould (width 135 mm) and a
heatable smoothing stack (Leistritz; roll diameter 15 mm; roll width
350 mm). A film tape having a width of 125 mm and a thickness of 1 mm is

obtained.
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posedibSed), 27 g of nethyl nethacryl ate (BASF,

destabilised), 0.15 g of SIDS (Merck) and 40 g of
wat er i s subsequently netered in continuously over a
20 period of 90 m n. HEZ feactor contents are
subsequently stirred without further addition for 30
mn. A nonomer enul sion conprising 130 g of butyl
acrylate (Merck, destabilised), 139 g of water and

0. Soimparativi ExaifmplekA: | Brodiiifdifl o8 dré/dHRIEPSRICISS

conti nuously over a period of 180 mn. For Virtu- m‘@"g a
cdmtybaerylatecshelh of the nononers, the mixture is
subsequently stirred 25 for a further 60 m n. The
core/shell particles are subsequently precipitated in

1 A Phrtivgt Akiale, Beld &f 49CStoondpkial b6 2AFdedf wakrl 0% g of
particles are filtered off wth stction, dried and

prindercdal diacririe (Merdiesdestabidsed), lléx%tgmfe‘gyfdznedBP@F,?ﬂBsta-
P.04 0 - 28- i . ]
cotebh i 87 ToRRALG Hife S RYF Gnsi BEHHY iE pfoauced

agntyl atstinebathhk Acatiar ! prroh@atsti uber 5. | fltedlt witke.propeller stirrer,
consisting of 217 g of water, 0.4 g of 5 butanedi ol

diagaey IPaplechine-gak inlgk endueflis sgndeBser, gngf dispgrsedewith vigor-

( F .. t a- _hiti.sed 6. ' o
do ecsf/tfrgﬁgT EP@%P EEB%@ %\%é?c P 'BE@H?@%%S@%&%% |Ctr'1?no |sam|t|ated by
stdirectd stiacdssheaatidition pfesthmgt edsddiurmbdithibmitd Gdemdk), 250 mg

propeller stirrer,  argon protective-gas inlet and _
" & | ammOgi R e rodisdraie plarsitians i il 50 gigs of sodium di-

UM o Sl DRI 20 e oo
aduntlsion compsimg 66 ¢ odibutacédibi didcrdateVEvietck, dR@ebilped),

f j [ fate. d.a.f h
5] CBP AT (BRRF orto ook -3 @ dinSSsdbi Gell ot and
9 9of g WtWRater A trREtelEd i TbonBinIBRG YRS ver MPepib@Mof 210 min. The
conprising 8.1 g of butanediol diacrylate (Merck

desgetpr (costents arg stioeg witheutyfusther EEldgon for 30 min. A second

o Taprtet Bt ol a0 H A Mo Parhile eied bifaor
15@ed), 27 hef nictlaglt letieanyians SBAGFE, Hostdtarbad)t Do g of SDS

further addition for 30 mn. A second nononer,
etlflessloranch g af water 1s sybsequentiy megengddpygogtiauously over a

(MABY: 0188t 2. The reactor contents are subsequently stirred without
further addition for 30 min. A monomer emulsion comprising 130 g of butyl
acrylate (Merck, destabilised), 13\9 g of water and 0.33 g of SDS (Merck) is
subsequently metered in continuously over a period of 180 min. For virtu-
ally complete reaction of the monomers, the mixture is subsequently stirred
for a further 60 min. The core/shell particles are subsequently precipitated
in 1 | of methanol, 1 | of dist. water is added, and the particles are filtered
off with suction, dried and processed further as described in Examples 2 to
5.
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s oasdtoS€d), 13.5 g of methyl nethacryl ate (BASF,

destabilised), 0.075 g of SDS (Merck) and 20 g of
wat er i s subsequently netered in continuously over a
20 period of 45 mn. Thggreactor contents are
subsequently stirred without further addition for 30
mn. 50 ng of APS dissolved in 5 g of water are sub-
sequently added. A nononer enul sion conprising 59.4 g

of i€l : -
o 8fdrafgs oo S5 oadet o dyofing P afifeg haying o
aneih@l aérnydate-b@ybackdatkshed subsequently netered in
continu 25 ously over a period of 240 m n. For

virtually conplete reaction of the nononers, the

anhAté%éﬂldgs nekRFEaHeRt by £, ré&%.étm 8f f2‘=|r7§;§"‘?ff R8tdF B4 g of

coré/ shell ‘particles are sub s guent
prizgapediat digcnate (Merckndestahiised)] 316 gfof siymne (BB RFF, desta-

i s .added h 1cl fil ff
RIS s e PcoP 8 BRaShBiie TRERS: drbr of iptsduced
| Nnfex anglirRsl-nk edctopOpke- ﬂéété@QO%“C?-gﬁtte@X@ﬁH'pﬁoﬁeller stirrer,

Tensil e and el ongation experinments In a tensil
ex@fepn risatective-gaganiet aad redivx @pé@na@rngr@r@speraﬁﬁemth vigor-

oS Bl e e, RESLERT kSRR o e o

I edigichly Gluctbssive agditienestt 5G aef bsodidm M|0t¢ii@ﬂ\ﬂgﬂﬂ<l) 01'500 mg
measur enent nmeans: traverse wth clanped |length 30

é%ftamgrwﬂ womlﬁvkﬁatef ek handia dwdrer e oi@@dlum di-
N thfo’?ﬁelo(é\ﬁ?tib on (§ ﬁécﬂ@ed Y}?gsgft)opa/a%@ra Aft-g?el d r"?{r‘f a monomer

acti ng e snal Cross sectiona
oferhhlendresbrrweaign‘ém grof jutahediohslidoeyiatd el\/letdkestmstailﬁllsed),

E1 Gt PRV (TASE A BSer &7 oy 8¢ Pdsg oDH anc

brﬂﬁj‘q/ﬁ"\@é}er@ s B corfhGsty geer 4- it oP {58 min. The

reactor contents are stirred without further addition for 30 min. A second
monomer emulsion comprising 1.5 g of allyl methacrylate (Merck, destabi-
lised), 13.5 g of methyl methacrylate (BASF, destabilised), 0.075 g of SDS
(Merck) and 20 g of water is subsequently metered in continuously over a
period of 45 min. The reactor contents. are subsequently stirred without
further addition for 30 min. 50 mg of APS dissolved in 5 g of water are sub-
sequently added. A monomer emulsion comprising 59.4 g of ethyl acrylate
(MERCK, destabilised), 59.4 g of butyl acrylate, 1.2 g of acrylic acid, 120 g
of water and 0.33 g of SDS (Merck) is subsequently metered in continu-
ously over a period of 240 min. For virtually complete reaction of the
monomers, the mixture is subsequently stirred for a further 60 min. The
core/shell particles are subsequenily precipitated in 1 | of methanol, 1| of
dist. water is added, and the particles are filtered off with suction and dried

and processed further as described in Examples 2 to 5.




poarafia% n- BMA, 47% n-BA, 2.00 12 38.0 2.00 449 10% MVA
Conparative exanple 90% EA 10%0.70 -2 50.6 0.68 648
MVA |t can be seen that the particles according to
the invention have a grZater nodulus of elasticity
and only deformat a higher yield stress. P 04/180 Ho
-30- Patent Cains 1) Core/shell particles whose core
i's essentially solid and has an essen- tially

Ei@&?’?eﬁ ﬂé‘aﬂusélbhgﬁﬂb ‘M?ﬁﬁ@ fshere is a

di fference et ween t t|ve |nd|ces of the
core material and the shell nate rial, and the core

T B ool Her o A A o
Paiwdt cinp hevs el 'str@%héﬂ‘ fngtRns thepanfkl sbétl&PWQHe test

to the core via an interlayer, characterised in th
t epesiteens ebayl 20 mmr leagﬁnpbﬂh@nﬁeawmmm@mu@w os] srms elon-

at S I at e ian ast

caRR Mot JPiabd ot R Bbat RRunap mm: test
Urdged: 2D rhigViirs hl@ﬁcb rﬁ@éém@mt aeear doogN; %&baélmuﬁary force
characterised in that the shell conprises 15 (a) from

10vae O/ dMiya.wEhg erce padingrig hiasedr omths spealissbciss sectional
iy % b
Weérgﬁtof tl?é‘%?‘?%éhrﬁﬁérﬁéﬁé' gB&fe eésf‘f%(% "E%Rg%néiot 30520% -‘t/)y

wei ght preferably from 25 to 70% by wei ght and

P rticularly nrnf erabl y. from 35 to 609% h\/ Wwel nkf of
C4- C8-al kyl -%Qng-li dVlbylu!uSyI met hacry| at e, (c) from
0[5 tShelb% by Wer g ﬁ} proff er Edbygationd 1 Yoeld0%|Elongation at
wei girlicture elasticity/ % stress/MPa| break/%
MPa
MPa
53.5% n-BMA,
36.5% n-BA, 4.00 24 57.6 3.77 174
10% MMA
43% n-BMA,
47% n-BA, 2.00 12 38.0 2.00 449
10% MMA
Comparative
example
90% EA 10% 0.70 ~2 50.6 0.68 648
MMA

It can be seen that the particles according to the invention have a greater

modulus of elasticity and only deform at a higher yield stress.
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posrgoddd particularly preferably from5 to 20% by wei ght of

net hyl nethacrylate, in each case based on the wei ght
ratio of the nonomer units, as 25 nononmer units. 3)
Corel/shell particles aqyprding to at | east one of
Cainms 1 or 2, charac- terised in that the at |east
one C4-C8-al kyl acrylate is selected fromthe group
consi sting of n-butyl acrylate i sobutyl acryl ate,

sec- butyl 30 acryl ate, | ate, n-pentyl
acryl ate, n-hexyl acryl ap%g'&y E{iﬁsyP 04/ 180 Ho -31

acrylate, where the at |east one C4 Ca-al kyl acryl ate

[ s pr ef er?bl butyl acrylate. 4) Corel/shell
pebt 1 Ciere/shell rlielgs Mhoze dasadt earentily ald gnedes g essen-

C| ai WﬁraIHKy P.BB%EEE&% %‘?% 'dr?r%tthﬁﬁﬁor'i hﬁ/ i’ o B3R | ng difference

or - acry elsseetd
f rom tl:iwwgemﬂpe mfrmtlsreum@ceé oﬁtttmtcyde metdniat apd ate shell mate-

but { but th yl ,
'nSSrS fﬂ' i fhcs ﬁgq@s's 5 9hénm {erﬁim@ﬁ% %ﬁ@r "ot faygble or
et hagfaebiicd fswabrh8x Y terﬁ%é}%ﬁfréé'e%c?ve tHe ﬁrﬁ‘élﬁrllg point, of the

met hacryl ate, benzyl methacrylate, where
one Ehetsmawrial, kgnd Hoe )%hatl ds |b9n;iedfter’thbl gora- \baltayi mterlayer

th | at h ti to .at
east COREIRTSTE hiedeRingnel ZPhetis 3ha Savevmeeathigh com-
that tiigeshlléadtorior d%(yl AchAMBANF 8PRLYBRe C V- 5myi or
is preferably built up fromn-butyl acrylate, n-buty

met hacfityignd mathagndpteasHppnewensbiyl ate. 6)
Core/shell particles according to at | east one of the
precedi ng clainms, characterised in that the shell is

graf t élbrefshellt particleseasdordiag @t Cldast, dparddi@iidad in that the
crossli nged interlayer. 20 7) Cor e/ shel | particles
accor GNRY CPBPAISEPeast one of the preceding cl ai ns,

i aSEPHERE' 0 1O 0l NBIGR: SeeRbal (Butlost, BOASRl i
core par#and lwlaalldL&arhr prfeéemblwfrcmn% &t §5% by weight of C4-Cs-alkyl
acrylate,

(b) from 10 to 80% by weight, preferably from 25 to 70% by weight
and particularly preferably from 35 to 60% by weight of C4-Cg-alkyl
or -alkylaryl methacrytate,

(c) from 0.5 to 40% by weight, preferably from 1 to 30% by weight
and particularly preferably from 5 to 20% by weight of methyl
methacrylate,

in each case based on the weight ratio of the monomer units, as

monomer units.

3) Core/shell particles according to at least one of Claims 1 or 2, charac-
terised in that the at least one C4-Cs-alkyl acrylate is selected from the
group consisting of n-butyl acrylate, isobutyl acrylate, sec-butyl

acrylate, n-propyl acrylate, n-pentyl acrylate, n-hexyl acrylate, n-octyl
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pos1s0®h Crosslinked polystyrene or a copol ymer of nethyl

nmet hacryl ate and 25 styrene. 8) Core/shell particles
according to at |east one of Clains | to 6, charac-
terised in that the cor¥® consists of an inorganic
material, preferably a netal or semnetal or a neta
chal cogeni de or netal pnictide, par- 30 ticularly
preferably silicon dioxide. P 04/180 Ho -32- 9)

Cor e/ %&?}Iéteo%lﬁér%l ﬁﬁa 3% 0hS&H Phel 8, g—ﬂﬁflséﬂgféﬁe ok blferably

precedi ng clains, characterised In

corelshbmw1@@wEM&les have a nean particle dianeter in
the range fromabout 5 nmto about 2000 nm preferably
in the range fromabout 5 to 20 nmor in the range 100

- H00 GWE/&eﬂ%ﬂ@é@é&B@dﬁngoﬂi i B8P oAs &K %ﬁeééi’in?d claims,
| east one of the preceding clains, characterised

t hat tcharagersashisl thatethghat Iegst @nescrﬁsatahle/l rcarrr@é(yiarwlrrmeth-

gné L%Fh %1;51 'grﬁ% t%?i’%’gﬁ ﬂbeft Q'% 'ftrg\%g%fsn-ﬁg@?megﬁacrylate

1.2:1. |301Q|tﬂlhhe€5mc€fiétf¢e|§ecﬂﬁﬂ l mleﬂfaoilﬂgw H-pebpyP nddthacrylate,
| east one of the preceding clains, characterised in

that theenfyk methagdalsstraex raethagmiaie: pyaohex eeathagrylate,

the c hel, | ga

0. 001 o lF B, baRN et unbiy e i Rhst one
pr ef elGypCy-aiklyl dargiste & drefdrably2)-bEhvdmdthacytatger i si ng
core/shell particles according to at |east one of

Clainms 1 to 11 and optionally assistants and

adyi t 'Oﬁﬁ’é/shéghaﬁi?ﬁ?@%?rgg@gfodéﬂ%agpo% A rPi’lelﬁreced ing claims,

characteri se t as 20 assi stant
addi t icheracteriged @ndhatbolie cbefdentreedeby eal rangomt hepolymer,

groups nsj sti.n f t| o i dant s t.abil i ,
b1 oo UATR BerRRE. oG U fomr PN b B Fpthacrylate
flow @@,ﬂtrﬁ@ihy{ig@ﬂﬁe&) |gté I ers, nmelting aSSI stants,
adhesi ves, rél ease agent S, appl i cation assistants, de-
6) Core/sheli particles according fo at least one of the preceding claims,
characterised in that the shell is grafted onto the core via an at least

partially crosslinked interlayer.

7)  Core/shell particles according to at least one of the preceding claims,
characterised in that the core consists of an organic polymer, which is
preferably crosslinked, where the core particularly preferably consists
of crosslinked polystyrene or a copolymer of methyl methacrylate and

styrene.

8) Core/shell particles according to at least one of Claims 1 to 6, charac-
terised in that the core consists of an inorganic material, preferably a
metal or semimetal or a metal chalcogenide or metal pnictide, par-

ticularly preferably silicon dioxide.
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pog4so@Ul di ng assi stants, viscosity nodifiers, such as, for

exanpl e, thick- 25 eners. 14) G anul es according to at
| east one of the preceding clains, character- ised in
that assistants and add3d+ves are present in anmounts
of up to 40% by weight, preferably up to 20% by

wei ght, particularly preferably 30 up to 5% by

wei ght, based on the wei ght of the granules. P041180

H®)- 3B ordohelipitities azesriist fYat Raat ohé%?tth@'ﬁ?eéﬁdlﬁd‘ﬁlalms

preceding clainms, character- ised in present as

assi stt-‘é\afa%ﬁﬂsemdn tthat the QOédé‘yheH)rF@r&fdﬁ@dww asgleaot particle

or o - gl A8 Fh0E RS shAbES i 2 oguh 2P Ty fiiFeraoly
HO C' iithe @r@e(ﬁbm%ot@)srtbl 20 fimvdti i6 Bhé rarig e O0IBB0 nm.
from2 to 4, preferably 2 or 3, and mis a nunber

fromO to 500, where ethyl ene gI ycol , propyl ene _
gl OlGorgyshellﬂ rt'cl@Q%cE@ %5 =2 tﬁkéé%‘?lthe glrécecﬁﬁd claims,
yet €s,

and’t etrapr opyl ene ene ox
pol yprahpydicﬂeleseﬁurdmartﬁeectdmlwe& waﬁgd’eratl@r @iyl theerange from
oxi de .copol [

aV|n | ecul ar _weights up_to abo
10 15 %gdoailrge zP"? 2RI 181 NG| ER) TRE chics 19 (Tbatansh paf’ﬂcularly
the etdijengy %trféera %%Qéf?’%é?@el oxi de groups are

part|cularly preferr anul’'es according to at
| east one of the preceding clains, character- ised in

L) AR RSt B, B e 8 alSRRlnd i,
r adi atch@l‘htﬁ@ﬁﬂsé@ﬁﬁi thath8 WifféYehte HedweeR tBE RERBEWE indices of
sel ected fromthe group consisting of the derivatives

of 2 4hejcRgRimeksinl anshiherdied, material i atvieastdd. 001 cyrefierably at

2' ié%?%nd aﬁﬁ%(@?ﬁ{ @1(’? %Hyn%jg&t‘tooe 1vat i ves of

0- hydroxyphenylbenzotr|azole salicylates, o 20
hydr oxyphenyl -s-tri azines and sterically hindered
Ao & RBH ISP RSIG SO6 shalk particdemp agerrsing o at least one of

D1 SPEXAAA §RIR oo RE SRR b fles
13) Granules according to Claim 12, characterised in that present as
assistant and additive is at least one compound selected from the
groups consisting of antioxidants, UV stabilisers, biocides, plasticis-

ers, film-formation assistants, flow-control agents, fillers, melting
assistants, adhesives, release agents, application assistants, de-
moulding assistants, viscosity modifiers, such as, for example, thick-

eners.

14) Granules according to at least one of the preceding claims, character-
ised in that assistants and additives are present in amo.unts of up to
40% by weight, preferably up to 20% by weight, particularly preferably
up to 5% by weight, based on the weight of the granules.
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posiisal (b) at | east one sol vent or dispersion nedi um and

(c) optionally dispersion aids. 18) D spersion
according to Caim17, characterised in that the

di spersion conprises a33Feast one di spersion aid,
where the dispersion aids 30 enployed are preferably
wat er - sol ubl e, hi gh-nol ecul ar-wei ght organi ¢ conpounds
cont ai ni ng pol ar groups, such as polyvinyl pyrrolidone,

cops) YORIIIE a¥dtingRbQRiIOAR oRielsf BE é&é‘diﬁ?‘élaims, character-
vi nyl pyrrolidone, par P 04/180 Ho -34- tialTy

saponiite@dn thaapresentsas saistand raridaadditivel is least one compound

acryl onitr,il o) yvi.n al.cohol s .havin iffere
et amieged B s B BR Srduata Al dim FodHers, pror
gel at i Grablydbas&d o Yoyigiuhdseelithé egeridral §drmula HO-CHzn-0-
| ow- nol ecul ar -wei ght  pol ynmers cont ai ni car boxyl

n
and/ or(Cabief-Ghyl, #Y Biligh nd anhumbpes drosm ngq Hepeeferably 2 or 3,

subst : 0 t4 [ .0 id_j

st AP SO b B LOIE ST, el SREEH PR plbyions
to 10%lsolnei-ghti, apar tettdettillend \ylyuosf di-aldi-y ahd tefi@propylene
range fromO0.5 to 5% by weight. 19) Di spersion )
accor dilveplt Bolyethviens ogees opolypnylesecerifa andapthylene oxide-
char acs ri I t xa) [ | Ses

east TIQBNShE o388 cdbobiifiees B TREletRR ORI HBStd about
col | oi 1b,66plavyged randpmedreblkylike aliyvibotibn alf dob atisylene oxide
havi ng_a, resi i:ieual acetate content Lgf | ess t han 35% by

wei ght@nd RrOpXtEne; QXide QrounsAearicuarinialgrathds or

vi nyl pyrrolidone-vinyl propionate co- polyners having

a vinyl ester content of |ess than 35% by weight, in

15t harGrarulles a¢earding to @t 3e3st opevadi tha tprecdlin@ickias scharacter-

char adood db Bk oI FRT % BrEont L AONLE 5 4t dgsLpne com-
| east piMdNSSeeRACTOn thenstabiliearts a4dinst UWRRS&idNEnd weath-

ermul sifier enployed is prefer ab&i et hoxyl ated or 20
pr opox§iingt Buepegsatnretargbly selpcdedifienathegsrup eensisting of the

al kyl pienaki TN r | @t }

or  pr ciaiaides' X! 2 aMybicRG8hzdiRRERS. RerfbiR B ¢3Tano

50 nol3,8tdiphkyyleaeryizte, dagrivatives ubfr 2|3 dethtetsathydrbafitrthzophe-

sul f onat ed or,phpspha}ed derivatives thereof, in_

parti difing fegvatives of o-hydroxyphenylbenzotriazole, salicylates, o-
hydroxyphenyi-s-triazines and sterically hindered amines, and mix-

tures of these compounds.

17) Dispersion comprising
(a) core/shell particles according to at least one of Claims 1 to 11
{(b) at least one solvent or dispersion medium and

(c) optionally dispersion aids.

18) Dispersion according to Claim 17, characterised in that the dispersion
comprises at least one dispersion aid, where the dispersion aids
employed are preferably water-soluble, high-molecular-weight organic
compounds containing polar groups, such as polyvinylpyrrolidone,

copolymers of vinyl propionate or acetate and vinylpyrrolidone, par-
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posadi.al 1 sed dial kyl sul fosuccinic acid esters or

al kyl di phenyl oxi de disul 25 fonates, where the use of
nonionic ermulsifiers and in particular the use of

et hoxyl ated al kyl phenol34is preferred. 21) Dispersion
according to at |east one of the preceding clains,
charac- terised in that the dispersion conprises at

| east one nonionic or ionic 30 enulsifier and at

| east Mg SHRhFED ¥SpARnkR 8f aR J4{E80 a8 adyionitdik, polyvinyl
y 3 Yoneng

Process for the preparation of dispersions atcor
to at ale@imlsdmnrtg‘ diffgrenteesidual aczlatbycaitestsy talbdose ethers,

t t f d d b '
L eat bRl BERCRRS RS KRRERSE 38 bmepsnutarweiatt
tot hepolﬁnbrse@bﬁ@wﬁg Gt%rﬁéﬂﬂnaﬂdlor%mlfd?ﬂ@g%ﬁpé O6r hiM&ures of

preparati on of dispersions according t aim?2
char adhes¢ se@stancepawhers Thﬁ)@&@@b@ﬂs&f Gepersicar end in the dis-

anaa 1t ERYeter3b el FreE o0 i Bl By, par-
pr ef ertiolatymrefaraBitin tiee eije fomt @5MDISHH biyheeighe! | can

be covalently bonded, is applied to the cores,
preferably by enuIS|on pol ynmeri sati on or by ATR

93 |§? cgfagé&dﬁ}gsfoe&’t R34t ofé ot E[’I[n?%?&tséc{ rgdd {ar}ﬁs charac-

ar at i spersions accordi ng
of 13et|$mj pr thaé then dispeesion con’rpallsestaeﬂe&dmerprbmlve colloid,

S or v P prole iR solp Ghemp oBr R Prefy Sy eobainl gieohols
one. of TGP rESgRaL LSRR EHRBR BF KASIHAR PRI VRGP in par
i nor gdisutardtome 5§ o 3% bmcd&’ct @ld/mlnydppnehdar%wnﬁlmropMmrmte co-
o y B 5,3 Ry ESer pORITh ST 1P B p by welght, in
gr anulREtiEEPIOS 5 SO% f\h@dhtpa”l - cles,

characterised in that a dispersion according to at

| east one of 25 Clains 22 to 25 is dried and
Coﬁﬁo%}gﬁgrsion according to at least one of the preceding claims, charac-

terised in that the dispersion comprises at least one nonionic or ionic
emulsifier, where the emulsifier employed is preferably ethoxylated or
propoxylated, relatively long-chain alkanols or alkylphenols having
different degrees of ethoxylation or propoxylation (for example
adducts with from 0 to 50 mol of alkylene oxide) or neutralised, sul-
fated, sulfonated or phosphated derivatives thereof, in particular neu-
tralised dialkylsulfosuccinic acid esters or alkyldiphenyl oxide disul-
fonates, where the use of nonionic emulsifiers and in particular the

use of ethoxylated alkylphenols is preferred.

21) Dispersion according to at least one of the preceding claims, charac-
terised in that the dispersion comprises at least one nonionic or ionic

emulsifier and at least one protective colloid.
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22)

23)

24)

25)

26)

-35-

Process for the preparation of dispersions according to at least one of
Claims 17 to 21 by

a) surface treatment of dispersed monodisperse cores,

b) application of the shell comprising organic polymers to the

treated cores from a).

Process for the preparation of dispersions according to Claim 22,
characterised in that the monodisperse cores are obtained by emul-
sion polymerisation in a step a1), and a crosslinked polymeric inter-
layer, which preferably has reactive centres to which the shell can be
covalently bonded, is applied to the cores, preferably by emulsion
polymerisation or by ATR polymerisation, in a step a2).

Process for the preparation of dispersions according to at least one of
the preceding claims, characterised in that step b) is a grafting, pref-

erably by emulsion polymerisation or ATR polymerisation.

Process for the preparation of dispersions according to at least one of
Claims 22 or 23, characterised in that the inorganic core is subjected
to pre-treatment which enables bonding of the shell before the shell is

polymerised on.

Process for the preparation of granules comprising core/shell parti-
cles, characterised in that a dispersion according to at least one of

Claims 22 to 25 is dried and compounded.



