WO 2009/ 074358 PCT/ EP2008/ 061352 Mol ded body having matt and structured
surface properties The present invention relates to (1l r the
product i WO009NM3IGHs having a matt and structuredﬁgﬁﬁﬂ§%§k§@§ﬂ§%fer, t he
nol di ngs obtai nable from such a conposition and the use thereof. For
l'ighting and illum nation applications, points-of-sale and cosnetics
display stands, there is a pernmanent denmand for novel and innovative
products which are visually as appealing as possible and at the sane tine
can be produced as econonmically as possible. What is desirable in
particular is a plastics product which imtates the properties and the
appear ance of sand-bl asted glass as well as possible. Production of such
plastics in a conventional nmanner, for exanple by surface treatnent, such
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cal ci um carbonate, titaniumdioxide, silica, etc., is suitable only to a

limted extent for this purpose. Firstly, this procedure is extrenely
conpl i caTke paesentényantionvelates taddompasitiamior derPerdiséies o maldingdior gani ¢

fill i t.hi I ' I | :
vor cover Pavifag Pl Thoteet et BBRRERE b e oiafiable forha ey

ext ent aglﬁcmgcaﬁ{pdsﬁm ard tHeeuskegidresf. surface texture or character.
Furthernore, such fillers adversely affect the physical properties of the

polymer. .Prior art US Patent 4,876,311 proposes the use of an opaque
o osol 1 e G URgFRTREMIR AHEAERS RS o sald R Iy i ng
WD 2009/ 3435 ahBfisErpenBan&itaisinaid for novel and innovative products which
are visually as appealing as possible and at the same time can be produced as
ecoi;omically as possible. What is desirable in particular is a plastics product
which imitates the properties and the appearance of sand-blasted glass as well

as possible.

Production of such plastics in a conventional manner, for example by surface
treatment, such as sand blasting and the production of surface patterns, and by
means of addition of inorganic fillers and additives, such as barium sulphate,
calcium carbonate, titanium dioxide, silica, etc., is suit_able only to a limited
extent for this purpose. Firstly, this procedure is extremely complicated and
expensive. In addition, uniform dispersion of inorganic fillers within a polymer
matrix can generally only be poorly effected. Moreover, they reduce the light
transmittance of the polymer to a great extent and do not lead to the desired
surface texture or character. Furthermore, such fillers adversely affect the

physical properties of the polymer.
. Prior art
US Patent 4,876,311 proposes the use of an opaque synthetic resin

composition which contains 1 - 30% by weight of crosslinked beads. The beads

are said to consist of a polymer comprising



(1) 9:9 - 59.9% by weight of at |east one nononer which is capable of free

radi cal polynerizatign and contains an aronatic radi f
nonaronaWQBéo%mg’tsgmhi ch contains a_hal ogen, (ii) Fgglr/-E%}’%%&m?fenght of
vinylic nononmers which are copol yneri Zable therewith but are different
fromthem (iii) 0.1 - 20% by wei ght of at |east one crosslinking nononer
and (iv) 0 - 10% by weight of a strongly polar nononer. Furthernore, the
refractive index of the polymer is said to be greater than that of the
polynmer matrix and the nean particle size of the beads is said to be in the
range of 20 - 50 pm. The resin conposition is extruded to give the desired
nol dings. Patent EP 1 022 115 describes extruded articles which have a matt

and st rgctepedsso% g weidm ofat trast onachomaraet whicheis foapabld offree scat t eri ng
beads having _a refractive index offset relative to the matrix of > 0.02
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exactly thi article si distribytion. Object It is the object of the
present i n\igﬁ%"éﬁ'h" gﬁt %eoqzjﬁgr@rﬁf{gg? 9Mties for the production of noldings
havi ng a(iiig'f’d.?,- /o%}]/rw%Hf@ﬂaﬁéé&a&feeﬂb@éwi@g moMtneér dgye an i nproved
property profile. Thus, “as high a honbgeneity as possible should be

achi evediv) Ihhdbtgenwieighof arstragly palar eWNer. such as, for exanple,
specks, should as far as possible be avoided. Furthernore, nechani cal
properties which WO 2009/ 074358 PCT/ EP2008/ 061352 3 are as good as

possi bl ymHeentdre] thedefrattivelidek @f e polynwdr is Baidtol sk gosatehibahdhat
of the polymer matrix and the mean particle size of the beads is said to be in the

range of 20 - 50 .
The resin composition is extruded to give the desired moldings.

Patent EP 1 022 115 describes extruded articles which have a matt and
structured surface. In order to achieve this effect, light-scattering beads having
a refractive index offset relative to the matrix of > 0.02 are used. The weight
average of the particle size of the beads is said to be in the range of 25 - 55 ym
and the particles are said to have a patrticle size distribution in the range of

10 - 110 um. The particular surface effect allegedly arises only through the use

of beads having exactly this particle size distribution.
Object

It is the object of the present invention to provide possibilities for the production
of moldings having a matt and structured surface character, which ‘ha'vé an
improved property profile. Thus, as high a homogeneity as possible should be
achieved. Inhomogeneities and optical defects, such as, for example, specks,

should as far as possible be avoided. Furthermore, mechanical properties which



-as—far—as—posstbte—beinproved—tn—addi-tion—a——substantial—inproverenrt—+n——
the weathering resistance was desired. Furthernore, | uti I.ch can

be real\'r'\@ea()ﬁgloiﬁ3f53dust rial scale and economi cal | f@%@@ﬁ%ﬁg%el y

sinple manner was strived for. Achiedement This and further objects which
are not specifically nentioned but which arise in an obvious manner from

the rel ationships. discussed in the introduction are achieved by a
conposition having all properties of the present Patent Claiml. The
subclainms relating back to Caim1 describe particularly expedi ent

nodi fications of the conposition. Furthernore, the noldings obtainable from
the conposition and particularly advantageous fields of use of the
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nol di ngs having a matt and structured surface character, which conposition
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(i) seqesmzcd 68 ahiinb@strigioddae anf@cohohtcallyaniangorapaaitigely simeisage of the
particle size of less than 30 pm the difference between the refractive
i ndex ofmameerwasstriygdy@er particles and the refractive index of the
pol ymer matrix, neasured in each case at 25C, being |ess than 0.015 as an
absol ute value and the difference between the refractive index of the
second pRtéKiRerpanti cl es and the refractive index of the polynmer matrix,
nmeasured in each case at 25C, being greater than or equal to 0.015 as an
absolute value, it is possible in a manner not directly foreseeable to
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an obvious manner from the relationships. discussed in the introduction are

achieved by a composition having all ;Sroperties of the present Patent Claim 1.

The subclaims relating back to Claim 1 describe particularly expedient

modifications of the composition. Furthermore, the moldings obtainable from the

composition and particularly advantageous fields of use of the moldings are

protected.

By providing a composition for the production of moldings having a matt and

structured surface character, which composition comprises a polymer matrix

and crosslinked polymer particles, the composition containing

(i) first crosslinked polymer particles having a weight average of the particle
size in the range of 30 ym - 1500 ym and

(i) second crosslinked polymer particles having a weight average of the
particle size of less than 30 um,

the difference between the refractive index of the first polymer particles and the

refractive index of the polymer matrix,.measured in each case at 25°C, being

less than 0.015 as an absolute value and the difference between the refractive

index of the second polymer particles and the refraétive index of the polymer
matrix, measured in each case at 25°C, being greater than or equal to 0.015 as
an absolute value, it is possible in a manner not directly foreseeable to provide
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~nol di ngs\?vcggﬁgéfpzwggaccordi ng to the invention are&;o@t)té%;g@@é% a very
hi gh honogeneity, in particular vvith4regard to the nmechanical and the
optical properties. Inhonogeneities and optical defects, such as, for
exanpl e specks, are not observed. Furthernore, the nol dings obtainable
according to the invention have very good nechanical properties, a very

hi gh roughness and significantly inproved weathering resistance. The
production of the noldings according to the invention having a matt and
structured surface character can be effected in a conparatively sinple
manner by commpokitionifogthef probectiempbsioldings haciagralmadt dral sthecturedent i on.  The
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The composition according to the invention contains a polymer matrix as the
continuous phase. Suitable matrix polymers are all thermoplastically
processable polymers which are known for this purpose. These include, inter
alia, polyalkyl (meth)acrylates, such as, for example, polymethyl methacrylate
(PMMA), polyacrylonitriles, polystyrenes, polyethers, polyesters,
polycarbonates, polyvinyl chlorides. Polyalkyl (meth)acrylates are p'referred
here. These polymers can be used individually and as a mixture. Furthermore,

these polymers may also be present in the form of copolymers.

In the context of the present invention, homo- and copolymers of C4-C4g-alkyl
(meth)acrylates, expediently of C1-Cg-alkyl (meth)acrylates, in particular of
C1-Cg4-alkyl (meth)acrylate polymers which may optionally also contain

monomer units differing therefrom, are particularly preferred.

Here, the notation (meth)acrylate means both methacrylate, such as, for
example, methyl methacrylate, ethyl methacrylate etc., and acrylate, such as,
for example, methyl acrylate, ethyl acrylate, etc., and mixtures of the two

monomers.
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by weight to 99% wei ght, in particular 70% by I ght
of G -GW—%QQQQ/O('/&%‘@&) acryl ates has proved to be wﬁgﬁgﬁkﬁpg&é‘)&%@ usgful
Preferred Cl-Clo-al kyl nethacryl ates 2conprise nethyl nethacryl ate, ethyl
met hacryl ate, propyl nethacrylate, isopropyl nethacrylate, n-butyl

met hacryl ate, isobutyl nethacrylate, tert-butyl nethacrylate, pentyl

nmet hacryl ate, hexyl nethacrylate, heptyl nmethacrylate, octyl nethacrylate,
i sooctyl nethacrylate and et hyl hexyl nethacrylate, .nonyl nethacryl ate,
decyl nethacrylate and cycl oal kyl nethacryl ates, such as, for exanple,
cycl ohexyl nethacrylate, isobornyl nethacrylate or ethyl cycl ohexyl

met hacrylate. Preferred Cl-Co-al kyl acrylates conprise nethyl acrylate,

ethyl acrylate, propyl acrylate, |sgd)ropy acr Iatoe n- b%ﬁ% acryl ate,
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methacrylate. Preferred C4-Cqo-alkyl acrylates comprise methyl acrylate, ethyl
acrylate, propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate,
tert-butyl acrylate, pentyl acrylate, hexyl acrylate, heptyl acrylate, octyl acrylate,
isooctyl acrylate, nonyl acrylate, decyl acrylate and ethylhexy! acrylate and
cycloalkyl acrylates, such as, for example, cyclohexyl acrylate, isobornyl

acrylate or ethylcyclohexyl acrylate.

Very particularly preferred copolymers comprise 80% by weight to 99% by
weight of MMA units and 1% by weight to 20% by weight, preferably 1% by
weight to 5% by weight, of C4-C4g-alkyl acrylate units, in particular methyl
acrylate and/or ethyl acrylate units. The use of the polymethyl methacrylate
PLEXIGLAS® 7N obtainable from Evonik Réhm GmbH has proved to be very

particularly useful in this context.

The matrix polymer can be prepared by polymerization processes known

per se, free radical polymerization processes, in particular mass, solution,
suspension and emulsion polymerization processes, being particularly
preferred. Initiators particularly suitable for these purposes comprise in
particular azo compounds, such as 2,2’-azobisisobutyronitrile or
2,2'-azobis(2,4-dimethylvaleronitrile), Redox systems, such as, for example, the




—part+eular azo conpounds, such as 2, 2'-azobisisobutyronitrile or
2,2'-azobi s(2,4-di net hyl val eroni tri I e), Redox syst e
exanpl e, WA @00@/078888074358 PCT/ EP2008/ 061352 @W@?’%@Hgg}eﬁgﬁmry
ani nes with peroxides or sodium disul phite and per sul phat es of potassium
sodi um or ammoni um or preferably peroxides (cf. in this context, for
exanpl e H. Rauch-Puntigam Th. Vol ker, "Acryl- and Methacryl verbi ndungen
[ Acrylic and Methacrylic Conpounds]", Springer, Heidelberg, 1967 or
Kirk-Q hmer, Encycl opedia of Chem cal Technol ogy, Vol. 1, page 386 et

seq., J. Wley, New York, 1978). Exanples of suitable peroxide
polynerization initiators are dilauroyl peroxide, tert-butyl peroctanoate,

tert- bUtddmbﬁ@flbﬁ@ﬂ%lﬂé@aérﬂme@lwlmb@ﬂ‘wﬂés oresoaiyrdidisulphitatad  di benzoyl
per oxi de or -bi s(tert-butyl peroxy)butane. The_po| yneri zgtlon can
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bat chwi & rization epo ynmer 1s obtained via
convent |pm‘iysrhenmﬂmt lndmtmcareshlparca/d pem)@dﬁaﬂsrt by Ipesgctanoates tertrplLity)
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parti culPRSOPgR %ﬁeg'EMg'PﬁePﬁrPﬁ Bﬁaa% gWngoqerg 951 rers can be
establ i %z%df{tért-agiyw&bkﬂebtaﬁ@ ThetdtlyeALARIn €4n PRferably Alsstuy e in the
presence of 'nol ecul'ar weight regulators, such as, in particular, of the
mer capt asrigcheuhwitb @ mixtyrepefidiierent §9'(Yﬁ1%f@at'196ﬂn'B&té?ﬁi)héVmﬁ-%fflﬁr?r‘{ mer capt an,

n- dOdeC“alfrfR/reg%tr% xample dilauroyl peroxide and 2,2-bis(tert-butylperoxy)butane, in
order to keep the free radical stream constant in the course of the
polymerization and at different polymerization temperatures. The amounts of
polymerization initiator used are in general 0.01% by weight to 2% by weight,

based on the monomer mixture.

The polymerization can be carried out both continuously and batchwise. After
the polymerization, the polymer is obtained via conventional isolation and
separation steps, such as, for example, filtration, coagulation and spray drying,

and is usually used in particulate form.

The chain lengths of the polymers or copolymers can be established by
polymerization of the monomer or monomer mixture in the presence of
molecular weight regulators, such as, in particular, of the mercaptans known for
this purpose, such as, for example, n-butyl mercaptan, n-dodecy! mercaptan, - -
2-mercaptoethanol, methyl 3-mercaptopropionate or 2-ethylhexyl thioglycolate,
pentaerythritol tetrathioglycolate; the molecular weight regulators being used in
general in amounts of 0.05% by weight to 5% by weight, based on the monomer
or monomer mixture, preferably in amounts of from 0.1% by weight to 2% by
weight and particularly preferably in amounts of 0.2% by weight to 1% by



2- mer capt oet hanol , nethyl 3-mercaptopropi onate or 2-ethyl hexyl

t hi ogl ycol at e, pent aerythritol tetrathioglycolate; t | ght
regul at oD BEDAKWTA3E8 in general in ampunts of oo?‘iﬁ?%ﬁé#@%@ 5% by
wei ght, based on the nononer or nonofrer mixture, preferably in amounts of

fromO0.1 %by weight to 2% by weight and particularly preferably in
amounts of 0.2% by weight to 1 % by WO 2009/ 074358 PCT/ EP2008/ 061352 7

wei ght, based on the nononer or nononer mnixture (cf. for exanple H.

Rauch- Punti gam Th. Vol ker, "Acryl- and Methacryl ver bi ndungen [Acrylic and
Met hacrylic Conmpounds] ", Springer, Heidelberg, 1967; Houben-Wyl, Methoden
der organi schen Chem e [ Methods of Organic Chemstry], Vol. XIV/1, page

66, Geor\ge,ém %ed'ﬂfﬁ %'rﬁ@h@mei%hdﬁon@ﬂdﬁm&r@r@f for’c'éuam;blepem a of
Chemi cal Téchnol ogy, Vol. 1, page 296 et seq w York, 1978).
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having an arithnetic wei ght average of the particle size in the range from
0.05 pmto 5 pm is obtained, which |latex is usually spray-dried or

coagul atﬁfé MEHIRER réﬁdaﬂy%ﬁ?d“n fdrﬂ]ér%?idﬁt\/%stvt?@l REIWITES thepatisaif i er s

suitable ftor these oses are known to the person skilled in the art and
conpr i seskllledpartheam §|u stancesurhichs ey the kypaesienstu eidnat es, such as

lubricants, antioxidants, flameproofing agents, UV stabilizers, flow improvers,
metal additives for shielding against electromagnetic radiation, antistatic agents,

demolding agents, dyes, pigments, adhesion promoters, weathering stabilizers,

plasticizers, fillers and the like are preferred.

The preparation of the impact-modifying substances is preferably effected by
emulsion polymerization processes. In this way, a stable latex having an
arithmetic weight average of the particle size in the range from 0.05 ym to 5 ym
is obtained, which latex is usually spray-dried or coagulated/washed dry in order

to isolate the polymer.

Emulsifiers suitable for these purposes are known to the person skilled in the art
and comprise in particular customary soaps, alkylbenzenesulphonates, such as
sodium dodecylbenzenesulphonates, alkyl phenoxypolyethylenesulphonates,
sodium laurylsulphates, salts of long-chain amines, salts of long-chain
carboxylic and sulphonic acids, etc. Particularly. preferred emulsifiers comprise
hydrocarbon groups having 8 to 22 carbon atoms, which are linked to highly
polar, solubilizing groups, such as alkali metal and ammonium carboxylate
groups, sulphate monoester groups, sulphonate groups, phosphate partial ester

groups, etc.



sodi um dodecyl benzenesul phonat es, al kyl phenoxypol yet hyl enesul phonat es,
salts of long-chain. amnes,_salts of |ong-chain

sodi um | auryl sul phat es,
car boxyl WOR099%0A43%8ni ¢ acids, etc. Particul arly prieebERZPOSRE ers

conprise hydrocarbon groups having 88 o 22 carbon atons, which are |inked
to highly polar, solubilizing groups, such as alkali netal and anmoni um

carboxyl ate groups, sul phate nonoester groups, sul phonate groups,
phosphate partial ester groups, etc. WO 2009/ 074358 PCT/ EP2008/ 061352 8
The incorporation of the inpact-nodifying substances can be effected by
subsequent m xi ng. However, it has proved to be particularly useful to add
the inpact-nodifying substances before or during the preparation of the
matri x polynmer, such as, for exanple, by dispersing the inpact-nodifying
substances in a nononer mxture which is used for the preparation of the
mat ri x pbhg ingorperation of the inapect/podifyieg suhstapces gambe, efidsiechby oget her gi ves

the desiyt trix. .pol r I i - i fyi S ces can
pe- i nt r oeegueht §gRE ABFEue s srovh o kEREHGTER L SR eE
suspensi ifipat-nbGERME s AsthNcaBbsor® br dufin@thedpaairstictasf thermatfike wat er or
the organic carrier can then be renoved efore or after the casting to

gi ve t hePqlymegr, sHanasfof @xamplen by idighassingdor f)pag-medhypa sebstapsasal so be
compoun i : i i further
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pol yner sn a eoavererpalsnersigup oikiir@avhith t8gehizr ¢i2s the plesired ahatriky
preferred i npact-mdified matri x, pol r is .pol thyl . nethacrylate, which
is cprmé}Q!Y'gfgr ﬁ%}ﬁliyl &Iﬁ '@Rﬁ'ﬁ@&ﬂﬂi%ﬁ?%ﬁ'ﬂﬁﬁéa/troq“f?&dt'? nane
Pl exi gl %%(sﬁh%rm&&l?e irl B RRIYORIn BRIUIdion KRbBhSBhYrfispetsiohdhvdieppsm t tance
TD65 according to DIN 5033/7 in the range from40%to 93% preferably
gr eat er imlaarorgdoic ¢atrier. The water or the organic carrier can then be removed
before or after the casting to give the final polymer form. The impact-modifying
substances can also be compounded with the polymer by means of extrusion
compounding. For further details regarding the addition of impact-modifying

substances to matrix polymers, reference is made to US Patent 3,793,402.

A particularly preferred impact-modified matrix polymer is polymethyl
methacrylate, which is commercially available from Evonik R6hm GmbH under

the trade name Plexiglas® zk6BR.

The polymer matrix preferably has a light transmittance Tpgs according to
DIN 5033/7 in the range from 40% to 93%, preferably greater than 75%, in
particular greater than 85%.

The content of the polymer matrix, based on the total weight of the composition,
is advantageously 20.0% by weight to 95.0% by weight, preferably 30% by

- weight to 90%: by weight, expediently 50% by weight to 89% by weight, in
particular 70% by weight to 88% by weight. -

In the present invention, the composition contains, in addition to the polymer

matrix, also



particul ar greater than 85% The content of the polynmer matrix, based on
the total weight of the conposition, 1is advantageousl 20. 0% ight to
95. 0% by VWiRiZf9/0738Ber abl y 30% by  wei ght to 90% 4 X%D 6&%‘%& ently
50% by weight to 89% by weight, in p&ticular 70@6by melght to 88% by
weight. In the present invention, the conposition contains, in addition to
the polynmer matrix, also WO 2009/074358 PCT/ EP2008/ 061352 9 (i) first

pol ymer particles having a weight average of the particle size in the

range from30 pmto 1500 pm preferably in the range fromgreater than 35
pmto 500 pm in particular in the range from40 pmto 150 pm and (ii)
second pol yner particles having a wei ght average of the particle size of

ess thafh Sfrse Boiyif rﬁrﬁ?leg alirlg% wetdiievkr A of P dartiblesszd ianes0 pm i

parti cul rom5 pmto 5 pm These polyner particles are
preferably [angaaefrmcﬁ(hsmrton‘lfdﬁhwm preferabhogsthsirenge rﬁromere;ﬁiemh@n mat ri x.

The stated | ue t he partr S e age jon t he
volume ave g %}gﬁ(ﬁré'“bd?tp?gfcé‘ & 'thﬁrriﬁ‘? Bgﬁ\ %QUHI]'EO i’g‘ggﬁ} fje si ze
distri bUﬁm Of ;b@yneebeﬁraré@dawﬁgra \ﬁé@ﬁpb%ra@é of theplaeticie giee 07000 from ... ..
Mal vern I nstrunents Ltd. t he exact nethod of neasurenent for determ ning

the particllessitban BRiung prefaiablyriadhe rangreiramet HratRLESS tae 39 §07,18320- 1

standard is lation is effected by the
Fraunhof er @%ﬁgwagﬂ'gr%%ﬁgﬁggdﬂsw%cﬁe llrﬁactlve i ndex n20 of 1.489 (PMWA)
and the ABScoeffclent of 0 are specified as paraneters. This nethod is

preferred In addition, the particl |zec n be determ ned asuring
and count9RF PRNMeE PeTigles athPEser &)g'ﬁﬂ?‘?& s%%'ﬂ?fnﬁgen@i‘%l‘,la?(ﬂ%ﬁiﬁ? ogr aphs.

in the polymer matrix.

The stated values for the particle size are based in each case on the volume
average of the particle size distribution. This particle size distribution can be
determined, for example, by a Mastersizer 2000 from Malvern Instruments Ltd.,
the exact method of measurement for determining the particle size being
contained in the user manual. The ISO 13320-1 standard is applicable here and
the calculation is effected by the Fraunhofer model and Mie theory. The
refractive index n?® of 1.489 (PMMA) and the ABSgeficient Of 0 are specified as
parameters. This method is preferred. In addition, the particle size can be
determined by measuring and counting the particles on corresponding scanning

electron micrographs.

Expediently, the first polymer particles have a narrow size distribution.
Particularly preferably, the standard deviation of the averaged particle
diameters is not more than 50 um, very particularly preferably not more than
40 ym and in particular not more than 35 um. The standard deviation of the
averaged particle diameters of the second particles is preferably not more than
30 um, expediently not more than 25 um, in particular not more than 20 pym,
even more preferably not more than 15 uym and extremely expediently not more

than 12.5 ym.



Expediently, the first polynmer particles have a narrow size distribution.
Particul arl referably, the standard devi ati on of r rticle
dianeteﬂ@f?§08%@7ﬁ§5§ than 50 pm ver particuIarlykgfggéﬁgggg%nggznore
tthan 40 pmand in particul ar not nnr%)than 35 pm The standard deviation
of the averaged particle dianmeters of the second particles is preferably
not nore than 30 pm expediently not nore than 25 pm in particul ar not
nore than 20 pm even nore preferably not nore than 15 pm and extrenely
expediently not nore than 12.5 pm WD 2009/ 074358 PCT/ EP2008/ 061352 10 In
particularly preferred devel opnents of the present invention, first and
second polyner particles which do not coagul ate, aggregate or aggl onerate

or do sqn paioLIAdy BreTEREH RYERPIMEHLS of fesprdsent invention cfirst aid sbeondvent i on,
the statenent "coagulate only to a small extent” is understood as neaning
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pr oducedeoddflatecdiiiaed avemanmedsgiendtis unelepsibydras mearing tieat, ony be of very
particular 1nterest for achieving the ainms gccording to the invention. The
di f f er edReorpetativarcfithe pariigles nte @@Q'Yfﬂ@ﬂcéﬁatﬂﬁé‘n\diSrLSbgeﬁH?QWPCB%'PQCI es and

the refracty | . VY S e, as an
R e o i s S A LA e
| ess t ham BeGlrface gfdhé inwaltimg thaes produwad. 0. 007, even nore preferably 0.005

or 0.0035 or 0.002. The difference between the refractive index of the
second polymer particles and the refractive index of the polymer matrix

shoul d a%ef REraRBv@ ARRIXYFENE PolyisedsaribRaraR by df wery paitiealzelintehast or equal
to 0.015, preferably greater than 0.016, expediently greater than 0.018,

i n part fendchieyneg she sirnpascording totbeyingentiare Jihgrdiffeisneedieiweon the

‘réfra'ctive index of the first polymer particles and the refractive index of the
polymer matrix should advantageously be, as an absolute value, less than
0.015, preferably less than 0.013, expediently less than 0.01, in particular less
than 0.007, even more preferably 0.005 or 0.0035 or 0.002. The difference
between the refractive index of the second polymer particles and the refractive

- index of the polymer matrix should as far as possible be, as an absolute value,
greater than or equal to 0.015, preferably greater than 0.016, expediently
greater than 0.018, in particular greater than 0.02, very particularly preferably
greater than 0.025, even more preferably greater than 0.03, greater than 0.033

or greater than 0.035.

The values for the refractive index are determined according to ISO 489 at
A = 589.3 nm. Besides, the data are based on 25°C. This also applies to all
other measured quantities referred to here unless another reference

temperature is expressly specified.

In the context of the present invention, both the first and the second polymer
particles are crosslinked. In this context, “crosslinked” means that the particles
can be dissolved only in small amounts in a strong organic solvent, such as

tetrahydrofuran (THF). Here, “small amount” means that the polymer-soluble



grggger than 0.025, even nore preferably greater than 0.03, greater than

. or greater than 0.035. The values for the refr | ve | e
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based on 25C. This also applies to alll other nmeasured quantities referred
to here unless another reference tenperature is expressly specified. . In
the context of the present invention, both the first and the second pol yner
particles are crosslinked. In this context, "crosslinked" nmeans that the
particles can be dissolved only in small anounts in a strong organic

solvent, such as tetrahydrofuran (THF). Here, "small anmount" neans that
t he pol yner-sol ubl e WO 2009/ 074358 PCT/ EP2008/ 061352 |1 fraction is not
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The crosslinking 6f the polymer particles is preferably achieved by
copolymerization with suitable crosslinking monomers which usually have more
than one unit capable of polymerization, preferably free radical polymerization,
in the molecule. Those having at least two vinylic groups, in particular
divinylbenzene, furthermore acrylates and methacrylates and acrylamides and
methacrylamides of polyols, in particular glycol di(meth)acrylate, 1,3- and
1,4-butanediol (meth)acrylate, trimethylolpropane tri(meth)acrylate,
tetraethylene glycol di(meth)acrylate, further monomers which contain
vinylidene, (capped) amidomethylol, carbamide methylol ether, azlactone and

epoxy groups, in particular N-methylol (meth)acrylamide,
methylenebisacrylamide and methacrylamide, glycidyl (meth)acrylate, and also
crosslinking monomers having unsaturated groups of graded reactivity in the
molecule, in particular the vinyl, allyl and crotyl esters of acrylic and/or
methacrylic acid, are preferred. Allyl methacrylate, divinylbenzene and/or
ethylene glycol dimethacrylate are particularly preferably used. Further details
of such monomers appear in.H. Rauch-Puntigam, Th. Volker, Acryl- und
Methacrylverbindungen [Acrylic and methacrylic compounds], Springer-Verlag
Berlin, 1967.

The proportion of the crosslinking monomers, based on the total weight of the



1,4-butﬁanioI (meth)acrylate, trinethylol propane tri(neth)acryl ate,
tetraethyl ene glycol di(nmeth)acrylate, further nono i 0 I n
vinyIidéﬁé?zpﬂgﬁéééﬁsanidonethyloI, car banm de nethy3%§ﬁ§¥ﬂ$®gﬂgyﬁgﬁaone and
epoxy groups, in particular N-nethyld?2 (meth)acryl am de,

met hyl enebi sacryl am de and net hacryl am de, glycidyl (neth)acrylate, and

al so crosslinking nononers having unsaturated groups of graded reactivity
in the nolecule, in particular the vinyl, allyl and crotyl esters of
acrylic and/or nethacrylic acid, are preferred. Alyl methacrylate,

di vi nyl benzene and/or ethylene glycol dinethacrylate are particularly
preferably used. Further details of such nononers appear in, H

Rauch- Pyathgéatile mbnoelr gikturéCis WdvaatgeoMeiiachy rargdfroguddenby Acryl i ¢ and
met hacrylic conpounds], Springer- Verl ag} Berlin, 1967. The_ proportion of
&

the crosgeighkimb.Ofohyveight, impaticaiar imehe @nge i hd%dty Welghine 3606/ 074358
PCT/ EPZQ[%S/ 0|6 52 12 respective nononer m xture, is advantageously in the
range fr 6! % by weight to 5.0%by weight, in particular in the range
flrom\,_Q._ 5% by weight to 1.5% by weight. The crosslinking is intended, inter
alia, to ensure that the particles do not nelt . during, th rocessi ng at
el evat edrhﬁaﬁ@éﬁmmfﬁgﬂs('ﬁﬁﬁrt@dalﬂﬁﬁfa'ﬁ)é@ﬁ.nsuﬁeﬁﬁté?%aa'[q%@sr‘?%gﬂg 7 i on, the

crossli rt] . | i limtations.
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Polyalkyl (meth)acrylates are particularly preferred as first polymer particles.
These polymers can be used individually and as a mixture. Furthermore, these

polymers may also be present in the form of copolymers.

In the context of the present invention, homo- and copolymers of C4-Cs-alkyl
(meth)acrylates, expediently of C4-Co-alkyl (meth)acrylates, in particular of
C1-Cs-alkyl (meth)acrylate polymers, which optionally may also contain

monomer units differing therefrom, are particularly preferred.

The use of copolymers which contain 70% by weight to 99% by weight, in
particular 70% by weight to 90% by weight, of C1-Cqo-alkyl (meth)acrylates has
proved to be very particularly useful. Preferred C4-Cqo-alkyl methacrylates
comprise methyl methacrylate, ethyl methacrylate, propyl methacrylate,
isopropy! methacrylate, n-butyl methacrylate, isobutyl methacrylate, tert-butyl

. methacrylate, pentyl methacrylate, hexyl methacrylate, heptyl methacrylate,

- octyl methacrylate, isooctyl methacrylate and ethylhexyl methacrylate, nonyi
methacrylate, decyl methacrylate and cycloalkyl methacrylates, such as, for
example, cyclohexyl methacrylate, isobornyl methacrylate or ethylcyclohexyl
methacrylate. Preferred C4-Cyo-alkyl acrylates comprise methyl acrylate, ethyl

acrylate, propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate,



Cl-C4-al kyl (meth)acrylate polynmers, which optionally may al so contain

mononmer units differing therefrom are particularly rr T use of
copol ymaWQ ¢RPeIR7d8RBai n 70% by wei ght to 99% by MB,PZZL'I[EIIE%ZQ%Q{QQ%%gm ar 70%

by wei ght to 90% by weight, of Cl-Cld3al kyl (meth)acrylates has proved to

be very particularly useful. Preferred Cl-Clo-al kyl nethacrylates conprise
met hyl nmet hacryl ate, ethyl nethacrylate, propyl nethacrylate, isopropyl

nmet hacryl ate, n-butyl nethacrylate, isobutyl nethacrylate, tert-butyl

nmet hacryl ate, pentyl nethacryl ate, hexyl methacrylate, heptyl nethacryl ate,
octyl nethacrylate, isooctyl nmethacrylate and ethyl hexyl nmethacryl ate,

nonyl nethacrylate, decyl nethacrylate and cycl oal kyl nethacryl ates, such

as, for temwmle&;rylaté;lp@hgmlcrwgﬁebaéwla@?aaté, pieptyl agtylae! beyr ytglaeor

et hyl cycl ohexyl nethacrylate. Preferred Cl-Clo-al kyl acrylates conprise

met hyl ~ ageggtyiacrylatenyionybaerylaie edegyt apiylata @ng efbwhexyaandpla andr yi at e,
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tert - but ?foéi%?g é?tgg’génqu %g%b%@pﬁﬁgiggﬁé%ﬁ%%?%@ ept0 yl" acryl at e,
octyl acicyylatecor ethglegcloibx@dcagyVlatee, nonyl acryl ate, decyl acrylate and . = .

et hyl hexyl acrylate and cycloal kyl acrylates, such as, for exanple,
cycl ohexyl acrylate, isobornyl acrylate or ethylcyclohexyl acrylate. Very

parti cul i | LY by wei ght
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t o 5% byveightgdft MM uitis @d-18b by Iweightytb 22056 byiwaight, preferably d%abynet hyl
acryl ate and/or_.ethyl acrylate.units. The use of second pol r particles
whi ch c&f?e@“ﬂrfoa‘%2?0%%%'9&\@“3%%%?'&%0 atg %”'Esaﬂ%\BF‘@'CHfa’frP%%‘gfadi cal

pol ynmer iazgliaterariiler 6@PaE§Re ahitseast one aromatic radical is furthernore
particularly preferred. Said radicals are preferably styrene and its

met hyl - substituted derivatives, such as al pha-nethyl and
The use of second polymer particles which contain at feast one monomer which

is capable of free radical polymerization and comprises at least one aromatic
radical is furthermore particularly preferred. Said radicals are preferably styrene
and its methyl-substituted derivatives, such as alpha-methyl and
p-methylstyrene, p-ethylstyrene, and halogenated derivatives of styrene, such
as p-chlorostyrene. Furthermore, phenyl acrylate and methacrylate, xylylene
methacrylate and acrylate, in particular in the m-form, 4-methylphenyl acrylate
and methacrylate, 2-phenylethyl acrylate and methacrylate, 3-phenyl-1-propyl
methacrylate and acrylate, 2-phenyloxyethy! acrylate and methacrylate and
benzyl methacrylate are furthermore preferred as monomer A of the formula (1).
The proportion of the aromatic monomers is preferably greater than 50% by
weight, based on the total weight of the first polymer particles.

A detailed description of the preparation of such particles is to be found, for
example, in EP1219641, Example 2. Reference is hereby made to this

document for the purpose of disclosure.

Furthermore particularly expediently used as second polymer particles are
those which are commercially available under the name “Techpolymer® SBX8"

from the manufacturer Sekisui Chemical Co. Ltd., Japan. These are polymer



p- met hyl styrene, p-ethylstyrene, and hal ogenated derivatives of styrene,
such as p-chlorostyrene. Furthernore, phenyl acryl ryl ate,
xyl yl ene Qhapﬁaévvﬁéﬁe and acrylate, in particular ?&§VEE895§%$§ﬁéé&

4- et hyl phenyl acrylate and nethacrﬁﬂate, 2- phenyl et hyl acryl ate and

met hacryl ate, 3-phenyl-1-propyl nethacrylate and acryl ate,

2- phenyl oxyet hyl acrylate and nethacrylate and benzyl nethacrylate are
furthernore preferred as nononmer A of the formula (1). The proportion of
the aromatic nononers is preferably greater than 50% by weight, based on

the total weight of the first polynmer particles. A detailed description of
the preparation of such particles is to be found, for exanple, in

EP121964dartiEsaiHich dondiefl & @beslinkedhailystyremedmd ioaveha yoluhee averagef or t he
pur pose of disclosure. Furthernore particularly expediently used as second

pol yner qfdhe ipertice size ofthiestO WAl-ch are comrercial ly avail abl e under the
name "Techpolynmer(r) SBX8" fromthe manufacturer Sekisui Chem cal Co.
Ltd., Japan. These are polymer WD 2009/ 074358 PCT/ EP2008/ 061352 14
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det er mi rfat goantitSipdetermimalionyneri zati on processes (bead pol yneri zati ons)

~have proved to be very particularly useful for the preparation of the
pol ymer particles. In this process, the nononers are distributed as the

di sper sesyxpRnsidYpdIReALdticpicessBs (B dcdlyinetigatiors thavei proyed ito a
nonsol vent (continuous phase) and are polynerized in this form The
pol yrer beovers@articybarbdesaftbier the peanasation At thegoolymer particles. In this

process, the monomers are distributed as the disperse phase by the action of
mechanical forces (stirring) in a nonsolvent (continuous phase) and are
polymerized in this form. The polymer formed is predominantly soluble in the
monomer. Under the influence of the surface tension, the monomer forms
spherical drops. In order to retain the drop shape during the polymerization and
to prevent the coalescence of drops, so-called “dispersants” or distributors
(protective colloids), preferably substances which can be completely separated
off from the polymer obtained in bead form after the end of the polymerization,

are added to the polymerization batch.

The “distributor” ensures that the monomer droplets, once formed, are stabilized

to such an extent that combination of drops is practically absent.

As a rule, water is used as the continuous phase. Primarily sparingly soluble to
water-insoluble monomers capable of free radical polymerization are therefore
suitable as monomers suitable for the polymerization. (cf. Houben-Weyl,

4th edition, Vol. XIV/1 “Makromolekulare Stoffe [Macromolecular Substances]",
pages 406-433, G. Thieme Verlag 1961.)

Distributors used are preferably (water insoluble) salts of inorganic acids, such



nmononer. Under the influence of the surface tension, the nononer forns
spherical drops. In order to retain the drop shape durj
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"di spersants" or distributors (proteldive colloids), preferably substances
whi ch can be conpletely separated off fromthe polymer obtained in bead
formafter the end of the polynerization, are added to the polynerization
batch. The "distributor” ensures that the nonomer droplets, once forned,
are stabilized to such an extent that conbination of drops is practically

absent. As a rule, water is used as the continuous phase. Primarily
sparingly soluble to water-insoluble nononers capable of free radical

pol yner i zap| ' b2k ' higrPRRIEfarsMigBbh&ufalr the
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sul phat ey 1y lP@HPdIV@é‘c%&%ﬁﬁ?ﬁacéiéteh hehyieéirfos@ rstaehghélatiat peetin, tiseibst ances
or synthetic polyners. The group consisting of the high nolecular weight
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partly hydroly . | thyl | ch, gelatin,
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Houben- W\y | oc. cit. pages 411-430.) The ratio of the agueous phase to

the mondifeferphlyse: 140 4prleferably-2 : 1 to 4 : 1. It is known that
initiators which are soluble to a first approximtion in the nononers but
insoluble in water are used in the bead polynerization. In general, the
armount df isi kridwrathat initatdrs whithiaresplutbe dha first approxynatisingntthe

monomers but insoluble in water are used in the bead polymerization. In
general, the amount of initiator used is 0.1% by weight to 1% by weight,
preferably about 0.5% by weight, based on the monomers. Preferably used
initiators are the customary organic peroxides soluble in the monomer or
corresponding azo compounds, such as, for example, dibenzoyl peroxide,
lauroyl peroxide, azoisobutyronitrile. Free radical formers having higher
decomposition temperatures can additionally be used if the temperature is
increased towards the end of the reaction for polymerization which is as
complete as possible. The bead size can be adjusted within the claimed range.

Furthermore, the lubricants usually used, such as fatty alcohols, stearic acid
esters, palmitic acid esters or natural waxes may be added - preferably before

the polymerization.

The polymerization can be carried out in practice by initially introducing the
water, the monomers; initiator, dispersants and optionally lubricant together and
then heating, for example to about 90°C. Optionally the excess heat of
polymerization, in particular from 95°C, is removed by external cooling.
Temperatures above 115°C should as far as possible be avoided. The duration

of the polymerization is usually in the range from 1 to 5 hours. The viscosity of



preferably about 0.5% by wei ght, based on the nononers. Preferably used
initiators are the customary organi c peroxi des sol ubl e | r or
cor r espovM 26094y 43888pounds, such as, for exanpl e, &Kﬁghggngﬁgﬁgggge,

| aur oyl peroxide, azoisobutyronitrilelé Free radical fornmers having higher
deconposition tenperatures can additionally be used if the tenperature is
i_.ncreased towards the end of the reaction for polynerization which is as
conpl ete as possible. The bead size can be adjusted within the clai ned
range. Furthernore, the lubricants usually used, such as fatty al cohols,

stearic acid esters, palmtic acid esters or natural waxes may be added -
preferably before the polynerization. The pol ynerization can be carried
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initiator, "'dispersants and optionally lubricant together and then heating,
for exangdlgmedzatiouteropgatude) isoinagangralia tha canrge beleenr 80P ®ANat i on, in

parti CUL@%{%@{“'%C’ is renoved by external cooling. Tenperatures above
115€sh F&r as possible be avoided. The duration of the
pol ynmeri zation is usually in the range from1l to 5 hours. The viscosity of
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of the polynerization. After the end of the reaction, the beads are

general ly separated off by filtration or centrifuging. Adhering additives
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or centrifuging. Adhering additives can be removed in a suitable manner, for

example by washing with dilute acid and water. The beads are frequently dried

with heating, preferably with air circulation, e.g. in tray dryers.

It is within the scope of the present invention to dye or color the crosslinked
particles during the suspension process. The advantages of using dyed or
colored particles compared with a colored matrix material are flexibility with
regard to production, reduction of costs, better color distribution, reduced
surface gloss, deep and natural color distribution and a reduced cleaning effort

in the case of the production of different products.

The introduction of the crosslinked polymer particles into the composition
according to the invention can be effected by mixing the components, the

constituents preferably being distributed homogeneously in the composition.

... ‘The.content of the first polymer particles, based on the total weight of the
- compeosition, is advantageously 0.1% by weight to 20.0% by weight, preferably
1% by weight to 18% by weight, expediently 3.0% by weight to 15.0% by
weight, in particular 4.0% by weight to 12.0% by weight.

The content of the second polymer particles, based on the total weight of the



with heating, preferably with air circulation, in tray dryers.

within the scope of the present invention to dye or C t Ilnked
particl e®VQ@2008P74388suspensi on process. The advant fgéb%:ﬁzoﬁgfq{{j@ed or
colored particles conpared with a colbfed matrix material are flexibility
with regard to production, reduction of costs, better color distribution,
reduced surface gloss, deep and natural color distribution and a reduced
cleaning effort in the case of the production of different products. The
i ntroduction of the crosslinked polyner particles into the conposition

according to the invention can be effected by m xing the conponents, the
constituents preferably bei ng di stributed honbgeneously in the conposition.

The. co icftt to PaPA &igat, tovéferatgl ght  of
The corgifibosition 1€ AdvhitacReL . 1076 J%&Eﬁ“ ot 0058 60t by ey gnt

pr ef er abd. 2% my%mghm.w%twwa%myemdgem tbﬁﬁﬁeaywwtg 188 %PYei ght to
15. 0% by | ar % 12.0% by wei ght. The
cont e(;lt \ﬁ?y\?’hgngéwﬁg%'!y éﬁﬁ?tq 01@0&%&3&&%@%?: t he t(:)t al wei ght of the

WO 2009/ 074358 PCT/ EP2008/ 061352 17 conposition, is advantageously 0.1% by
wei ght to 20.0% by weight, preferably 0,2% by WEI ght t? 18. 0% by wei ght,
expedi enTm@/COWWlﬂyﬂW@ndm further proogssed, Repayheular i ikl ar 0. 4% by

ht t
par 1 cul i Raidh i @asick 6 GIPE AR BLARIS, ErelAeddoR e St "end
pLoduct Probesdew capfisy profige epﬂ@geasﬁagmdmh?eemrus:ghelnwatlons| ond sl ab and
sheet extrusion, injection nd trans r oduct
resul ti ﬁ'@oidﬂ'"éﬂrﬁf‘%érajé"ﬁf% mMeldisgk Lrgre F%'Baﬂ?tl egu g?@?’i?é’f‘ngrhe ﬁ%g r ctured
sur'face Bflo ARisiorARRS ARGl itk SHRE Al aﬁﬁé&éﬁ@@wmbufer s, rolls or

pol i shi or gri n I ng apparatuses being required. The product whi ch is
obt ai nedsdey:lal patetreghratietsiirolls dragolishing or grmdmg apparatuses being

required. The product which is obtained by injection molding has a matt

appearance.

The expression “structured surface” as used here describes a surface having

the folliowing roughness:

o The centre line average value Ra is at least 1.0 ym, preferably at least
2.7 ym, in particular at least 4.55 ym.

o The averaged peak-to-valley height Rz is at least 10 um, preferably at least
22 um, in particular at least 31 um.

o The peak-to-valley height Rt is at least 20 um, preferably at least 28 ym, in

particular at least 38 pm.

The surface roughness is determined according to DIN EN ISO 4287 and
DIN EN ISO 4288.

One of the advantages of the present invention is that the total white light
transmission (TWLT) is much greater than in the case of similar commercial
products which are provided with inorganic fillers, such as barium sulphate or

color concentrate, for achieving a matt appearance. For example, PMMA



appfarance. The expression "structured surface" as used here describes a
surface having the follow ng roughness: o The centr al ue Ra
is at | e¥¢® 2009/0M358F eferably at least 2.7 pm in pghé‘g&f?@ag?ﬁéast
4:55 pm o The averaged peak-to-valley8height Rz is at |east 10 pm
preferably at least 22 pm in particular at least 31 pm o The
peak-to-valley height Rt is at |east 20 pm preferably at |least 28 pm in
particular at |least 38 pm The surface roughness is determ ned according to
DIN EN I SO 4287 and DIN EN | SO 4288. One of the advantages of the present

invention is that the total white light transm ssion (TWT) is nuch
greater than in the case of simlar comercial products which are provided

with i noggﬁ%rﬁeﬁw lPbdriu WelbiRte haislamvadt Riiab of v aelbmsascpneant rate,  for
achieving™a nmatt appearance. For exanple, PMVA WO 2009/074358

PCT/ Epzomuesmszoveaom gampbesathigved aesardingdaltheinventias. Bhe WYL Tal ue of

47% wh f.. abpv 0
! vent: ovadens Megsted GReg ot RASTNE S BRIami Rl 64 eliAsliuaIL ' £ 6s)
pr ef er abj,¥e WF hMHUMeriab e8loPimateHDPBaNRbAS!. col ori meter D25 nodel . The matt

appear ance can be determ ned by neans of an opacity or |ight opacity
nmeasurenent (turbidity measurenment). The higher the opacity value, the

b i
nohi ove TEa4t SBERBRIEE <Bh td deRPMfled by HRAAS tisicitor bRy Sb8EYY 10
parti cl emeasdreangnt (ltthleldiuyfrheaamemér&) V\Tﬁmrhlgher mwefcr;zamty\x/aluaadln@bettenf | uence

the hidin ower of th
The det et,h%, rﬁgﬂgoqpvmr Qrﬁgesp%r\yvper of maskmg Idsen?lt)P lg %?c?er toyacweeveof am& y nunber.

appearance, the opacity should be at least 10%. The polymer partlcle load and
the difference between the refractive indices influence the hiding power of the
sample, which is expressed by the opacity number. The determination of the
opacity values is preferably effected according to the standards ASTM D2805-
80, ASTM D589-65, TAPPI T-425 and TAPPI T-519.

The composition according to the invention and the moldings obtainable
therefrom preferably have a light transmittance Tpes according to DIN 5033/7 of
at least 50%, preferably of at least 55%, particularly preferably of at least 70%,
in particular in the range from 80% to less than 90%.

Moldings obtainable from the compositions according to the invention preferably
have a half-intensity angle (HIA), measured according to DIN 5036 using a
GO-T-1500 goniometer test unit from LMT, in the range of greater than 5° and
less than 60°. HIA values in the range of greater than 10° and less than 50° are
particularly expedient. Values in the range of greater than 15° and less than 45°
are very particularly expedient and values for HIA .in the range of greater than

20° and less than 40° are even more preferred.

The tensile strength (ISO 527) of moldings obtainable from the composition is
preferably at least 20 MPa, preferably at least 40 MPa, particularly preferably at
least 50 MPa, in particular at least 60 MPa.



opacity values is preferably effected according to the standards ASTM
D2805- 80, ASTM D589-65, TAPPI T-425 and TAPPI T-519. i,tion
accor di ny/Q 300%874858nt i on and the nol di ngs obt ai naéﬁ‘eﬁgﬁ’ﬁﬁﬁgﬂ’%%&
preferably have a light transmittanced9TD65 according to DIN 5033/7 of at

| east 50% preferably of at |east 55% particularly preferably of at |east
70% in particular in the range from80%to | ess than 90% Mol di ngs

obt ai nabl e fromthe conpositions according to the invention preferably

have a half-intensity angle (H[A), neasured according to DIN 5036 using a
GO T-1 500 gonioneter test unit fromLMI, in the range of greater than 5
and less than 60. H A values in the range of greater than 10 and | ess than
50 are particularly expedient. Values in the range of greater than 15 and
| ess than 45 are very particularly expedient and values for HAin the
range ofThg madetust dfaiastmity of anoldingstatdainablesfremdbe somnasitinef erred. The

tensile strepgth 27).. Of I i I I t sitionis
pref er atﬂcﬁog{}'qﬁ’ §%§(§%2M%6?d98P@gggg%g%?{%qeﬁ%?1§86|@gé %‘éﬁ}?c larly

pr ef er aljryatdt thare @300 MPA/RGth the ped bf npaut-rasistazd polybiervRatrice® 2009/ 074358
PCT/ EP2008/ 061352 19 The nodul us of elasticity of noldings obtainable from
the conposition according to | SO 527 is advantageously greater than 1600
MPa, pr r . n ; A t } { st ant
potyror et ¢ ety R Eheh gl alci 180 1ol SRR obEmale o <

nol di ngsheboaipaaition i6 poefierddiy at egasd 8DtkJim” i wefarablyraitieast 40 KJémstin30 kJ/ ne,

preferably at |legst 4 2, .| particul ar, at .l east 50 kJ/ wth the
use of i arr%@?@?tﬁﬂ &#81 y%'“ qﬂ%ﬂ’??(fgémpa%@qséﬂﬁﬁ?%y@ﬂ H]aﬁ%%ﬁs'yi el d,
according to |1 SO 527, of noldings obtainable from the conposition is

advant ageously greater than 3% prefer ablﬁ/ greater than 4% The tensile
strain dheltessile stigioatdield, 2ecording3e 1S Qb2 irfanelgingsiiringblesremom

‘  the composition is advantageously greater than 3%, preferably greater than 4%.

The tensile strain at break, according to ISO 527, of moldings obtainable from
the composition is preferably at least 2% and, with the use of impact-resistant

polymer matrices, preferably at least 15%, in particular at least 30%.

The Vicat softening temperature VET (ISO 306-B50) of the composition
according to the invention and of the moldings obtainable therefrom is
preferably at least 95°C, preferably at least 97°C, particularly preferably at least
103°C, in particular greater than 104°C, with the use of non-impact-resistant

polymer matrices.

The melt volume flow rate MVR (ISO 1133, 230°C/3.8 kg) of the composition
according to the invention and of the moldings obtainable therefrom is
preferably at least 1.0 cm®/10 min, preferably at least 1.3 cm®/10 min, with the
use of impact:resistant polymer matrices and particularly preferably at least

3.0 cm®10 min, in particular at least 4.5 cm®/10 min, with the use of non-impact-

resistant polymer matrices.

The moldings obtainable according to the invention can be used in particular for



the conposition is preferably at |east 2% and, wth the use of

i npact-resistant polyner matrices, preferably at | % i i cul ar
at | east WVIDRPOPHY MIS8at sof t eni ng tenperature VET (?@#@%Mﬁgﬁ he
conposition according to the inventiZh and of the nol di ngs obt ai nabl e
therefromis preferably at |east 95C, preferably at |east 97C,
particularly preferably at | east 103C, in particular greater than 104C,
with the use of non-inpact-resistant polyner nmatrices. The nelt vol une
flowrate WR (I SO 1133, 230C/ 3.8 kg) of the conmposition according to the
invention and of the nol dings obtainable therefromis preferably at |east
1.0 cnB/10-mn, preferably at least 1.3 cnB/10 mn, wth the use of
'”pact-rl@itﬁb@@%me%wﬁ{bd@tﬁdiﬁ%f&% B8R Coshietit I disagbeingel y at |east 3.0
cnB/10 m™m, ©n particular at least 4.5 cnB/10 mn, with the use of

non- i npacantainess, Stene apdioffies decaratiers; fumifererapalicajionsoshewrintabinelcor di ng

to the inventio an be used .in rti A
5 pCT/ EP20‘E)%9F6§I‘§Q‘§ﬁ°%6'°Png ten'BYe@fO @“‘ﬁbﬁé@%&'?@?dﬁb?}?ﬁe??@?‘?@a| e and
. _cosnet i coxlirfipledlantt ciifisaratioeRixahiptsswithourit Beihgdhfandedde dieietheons,
furniture applications, shower cabinet doors and office doors. The
i nvent i oeprioept af theeinvertivmthesebby the fol | owi ng exanpl es and conparati ve
exanples without it being intended to limt the concept of the invention
thereby. The following materials were used: Al) Matrix | G ass-clear
PLEXI GLAShe BRIifd arat&ialsiverBalsedGrbH was used as matrix 1. The refractive
i ndex of the material was 1.4933 (np25) A2) Matrix 2 d ass-clear PLEXI GLAS
7N from Evoni kK Rohm GrbH was used as matrix 2.

A1) Matrix 1

Glass-clear PLEXIGLAS zk6BR from Evonik Réhm GmbH was used as

matrix 1. The refractive index of the material was 1.4933 (np°).

A2) Matrix 2

Glass-clear PLEXIGLAS 7N from Evonik R6hm GmbH was used as matrix 2.

The refractive index of the material was 1.4939 (np®).
B1) Bead polymer 1 (= bead 1)

In a 100 | V4A steel reactor which was provided with a nitrogen inlet and a
paddle stirrer, 600 g of Alz(SO4); - 18H20 and 6 g of sodium paraffinsulphonate
were dissolved in 50 | of demineralized water at 85°C by stirring at 350 rpm.
The aluminum compound used as a dispersant was precipitated by addition of

. 264 g of sodium carbonate.

A monomer mixture comprising 5.9 kg of methyl methacrylate, 4.0 kg of styrene
and 0.1 kg of glycol dimethacrylate and 0.2 kg of dilauroyl peroxide was then
added under nitrogen. The polymerization was carried out at 80°C for

140 minutes and then at 90°C for 60 minutes with stirring. The polymerization



The refractive index of the material was 1.4939 (np25) 61) Bead pol yner 1

(= bead 1) In a 100 | V4A steel reactor which was p I i i trogen
inl et an/r20Q20dA858tirrer, 600 g of Al 2(SM)3 18[3%1/%%%0@@@%83520& um

par af fi nsui phonate were dissolved i 2150 | of demineralized water at 85C by
stirring at 350 rpm The al um num conpound used as a di spersant was

preci pitated by addition of 264 g of sodium carbonate. A nononmer m xture
conprising 5.9 kg of nethyl nethacrylate, 4.0 kg of styrene and 0.1 kg of
gl ycol dinmethacrylate and 0.2 kg of dilauroyl peroxide was then added
under nitrogen. The polynerization was carried out at 80C for 140 m nutes
and then at 900C for 60 mnutes with stirring. The pol ynerization WD

2009/ 07 ﬁrﬁ%ﬂ 8580°@ hnHitidaie @ Wi S0t of seiphdri¢ acBOC and
treat edé}ﬁm&lﬁﬁggg% gtgds?%liphuri C aci df 1(50% in or dgr tgrﬁ%ssol ve t he
£1

di sper sq60%) Therderdddisanies the dispetsast.1hapedtsiwelg tikerg d3seled wat er
and dried_fqr 20 hours at 50 U, of the particle size was
39.7 me'tmaeM%fF@%“éf\é’P aéjt%a‘fln%-%fg&ggew t :égrﬂ‘?a\j\ggs 11 pmand the refractive
i ndex of the beads was 1.5248 (no25) ) Bead polyner 2 (=.bead 2) For -
preparation, cf. EP 1219641, Exanple 2 Th ol u aver.age.of t rticle
si ze wasTEOvalume avaiage of th%P@"t@iez@Zﬂ’@?d%é “'Hg@‘reaﬁqrﬁﬁg\ﬁézse §t.aﬂgsﬁ?and t he
refractiye.inde t DeadPWaBersa®(nyt®yr 3 (= bead
3) In adj{eé"e\?f% @?gal1 %g@??ﬂéﬁ%ﬁﬁvﬁe&éaég& ed wth a ni trogen inlet and a
propeller stirrer, 94.5 g of A12(SO4)3 - 14H20 were dissolved in 8127.0 m
of dem neralized water at 40C by stirring at 220 rpm The al um num
conpound> TnBeadmalypeedi(pibeaCedl by addition of 378 g of 10% strength sodi um
nmp P y g g
car bonat e

For preparation, cf. EP 1219641, Example 2

3

The volume average of the particle size was 20.4 pm, the particle size standard
deviation was 8.4 um and the refractive index of the beads was 1.5174 (np®).

B2) Bead polymer 3 (= bead 3)

In a 15 V2A steel reactor which was provided with a nitrogen inlet and a
propeller stirrer, 94.5 g of Alo(SQy4)3 - 14H20 were dissolved in 8127.0 ml of
demineralized water at 40°C by stirring at 220 rpm. The aluminum compound
was then precipitated by addition of 378 g of 10% strength sodium carbonate
solution. This was followed by the addition of 0.47 g of sodium
Cs-paraffinsulphonate and of 0.47 g of lubricant as a 1% strength solution. The

pH of the aqueous phase was about 5-5.5.

A mixture of 1795.5 g of methyl methacrylate, 75.6 g of ethyl acrylate and

18.9 g of glycol dimethacrylate and 37.8 g of dilauroyl peroxide, 3.78 g-of
tert-butyl per-2-ethylhexanoate and 5.67 g of tert-dodecyl mercaptan was then
added under nitrogen. The polymerization was carried out at 90°C for

60 minutes with stirring (220 rpm). The polymerization mixture was then cooled
to 40°C and acidified with 29 ml of sulphuric acid (50%). The beads were



solution. This was followed by the addition of 0.47 g of sodium

Cl15- par af fi nsul phonate and of 0.47 g of lubricant a 9

sol ut i onWOTR@O09/pP3H8 t he aqueous phase was about 5- écg‘-/éﬁfh‘ﬁ%%Bg%gf 1795.5
g of nethyl methacrylate, 75.6 g of @Rhyl acrylate and 18.9 g of glycol

di nret hacryl ate and 37.8 g of dilauroyl peroxide, 3.78 g of tert-butyl
per - 2- et hyl hexanoate and 5.67 g of tert-dodecyl nercaptan was then added
under nitrogen. The polynerization was carried out at 90C for 60 m nutes
with stirring (220 rpm). The polynerization m xture was then cooled to 40C
and acidified with 29 m of sulphuric acid (50%. The beads were WD

2009/ 074358 PCT/ EP2008/ 061352 22 filtered off, washed with dem neralized

vat er af}ﬁkggédlsﬁ Qéhg@V\J‘IHLHe?nlﬁEra'ifigd wakBeaN@ldviae fov20 agarsat 507€ parti cl e

si ze was the particle size standard deviation was 26.7 pm and the
refractive |ndex of the beads was 1.4888 (np25) C2) Bead polynmer 4 (= bead

Sx o1 rU VolUTRRaar o O Rk oo T WA, ﬁﬁ*ﬁC‘?%E%nJ@ﬁig“ having an

aver age Rajdtid \ﬁaQQé”ﬁ&Waﬁﬁ tHe RfGESe (. of The beats measat.dB88énpT).t he
particle size was 8.2 pm the particle size standard deviation' was 3.1 pm

and the refractive index of t he beads was 1.5891 (np25) The conponents
broper t 120, Berd BIGBEE 7168528 he respact i ve conmponents are shown in
Table 1. WO 2009/074358 PCT/ EP2008/ 061352 23 Tabl e 1: Conpositions
(propor tﬁl\ gpc;ssslﬂxked pglggtylrgnebgggg ei:amé\ﬁe under & namehT&q%%IWwélt@

SBX-8 from the manufacturer Sekisui Chemical Co. Ltd., Japan, and having an

average particle diameter of 8 ym was used. The Volume average of the particle

size was 8.2 um, the particle size standard deviation was 3.1 ym and the

refractive index of the beads was 1.5891 (np™).

The components were mixed with one another and investigated with regard to

their properties. The proportions of the respective components are shown in

Table 1.



An>0. 015 An<0.015 B 1 Matrix 1 (90) Bead 2 (4) Bead 3 (6)
(83) Bead 2 (7) Bead 3 (10)
4 Matri WO 2ZE0/0B&3&B 4 (1) Bead 3 (12)
B 6 Matrix 2 (87) Bead 4 (1) Béad 3 (12)
VB 2 Matrix 1 (88) Bead 1 (12)
Matrix 2 (88) Bead 1 (12)
a single-screw extruder.

(10)
(6)

1133: 1

997) was

B3 Mitrix 1 (93.5) Be

The i ndi vi dual

B5 Matrix

BCrien2etB5%%:

VB 1 Matrix 1 (94) Bead 1

- VB 3 Matrix 2 (94) Bead 1 (6)
conponents were m xed by neans of
The nelt volune flow rate MVR (test standard | SO
determ ned. WD 2009/ 074358 PCT/ EP2008/ 061352 24 Test

B2 Matrix 1
3 (6)
) Bead 3

B

- VB 4

speci mens were produced fromthe m xed nolding materials by injection

nol ding and strip extrusion.

In the processing, netal

abr asi on was found

Vi cat

f

ar d:

| SO

neither during the strip extrusion nor during the injection nolding. The
corresponding test specinens were tested by the foll ow ng nethods:
(16 h/8 t tabrketst enperat ure (test
st andar 3%’%%@%@gﬁ&g@é@@g%&%@e@@Lﬁ;r py 178} leU): Determ nation of
t he Charpy—rpaet F test SO 179 pdutus
el asti¢ity: Der;t er_m nat Mﬁtr'éf the modu %é&}mtgl asticil ?ag?)tweﬂsHt st and:
527-2) An > 0.015 An <0.015

B 1 Matrix 1 (90) Bead 2 (4) Bead 3 (6)

B2 Matrix 1 (83) Bead 2 (7) Bead 3 (10)

B3 Matrix 1 (93.5) Bead 4 (0.5) Bead 3 (6)

B4 Matrix 1 (87) ' Bead 4 (1) Bead 3 (12)

B5 Matrix 2 (83) Bead 2 (7) Bead 3 (10)

B6 Matrix 2 (87) Bead 4 (1) Bead 3 (12)

VB 1 Matrix 1 (94) Bead 1 (6) -

VB 2 Matrix 1 (88) Bead 1 (12) -

VB 3 Matrix 2 (94) Bead 1 (6) -

VB 4 Matrix 2 (88) Bead 1 (12) -

The individual components were mixed by means of a single-screw extruder.

The melt volume flow rate MVR (test standard ISO 1133: 1997) was

determined.



Tensile strength: Determnation of the tensile stress at break (test
standard: 1SO 527; 5 mimn), and of the tensile stress_at } Ig t est

st andar dWO 28090723580 mimn) Tensile strain at vyi &C&?/Engggﬁgﬂ PZon of
the tensile strain at yield (test stdndard: |SO 527; 50 mmmn) Tensile
strain at break: Determ nation of the (nomnal) tensile strain at break
(test standard: 1SO 527) Transmttance (T): according to DIN 5036

Hal f-intensity angle (H A): neasured according to DIN 5036 using a

GO T- 1500 goni oneter test unit from LMl Surface roughness: roughness
paraneters Ra, Rz and Rt according to DIN 4768. Ra values < 2 pm were
determned with a cut-off of 0.8 mMmand in the case of Ra > 2 pmwith a
cut-of f of WD 20091074358 25 PCT/ EP2008/ 061352 2.5 mm The roughness
measurenents were carried out using a Form Tal ysurf 50; the nmanufacturer
i s Rank Ty lspecinursone @piadutat fron? thaumixed mekling aatedalstby iagctened. 1t is

i dent t hat | di I, d . :
obt & nedn B nd e d s BRSEE IR B desSo e MelS LAl g U R BIRRRE G °L e
ol di Ugﬁ]drﬁg'tﬂi%rs%%éﬁtr@élgn%rﬁhﬂn%@n—ﬁ%ﬁ&ééf@n iBRING CRig esrréspondirght very

wel | wi ttle energy loss. V CY) ORNcoco N mV Lo MNLO n N
test specimens were tested by the following methods:

Vicat (16 h/80°C): Determination of the Vicat softening
) temperature (test standard DIN ISO 306:

August 1994)

IS (Charpy 179/1eU): Determination of the Charpy impact strength
(test standard: 1ISO 179: 1993)

Modulus of elasticity: Determination of the modulus of elasticity
(test standard: 1ISO 527-2)

Tensile strength: Determination of the tensile stress at break
(test standard: ISO 527; 5 mm/min), and of
the tensile stress at yield (test standard:
ISO 527; 50 mm/min)

Tensile strain at yield: Determination of the tensile strain at yield
(test standard: ISO 527; 50 mm/min)

Tensile strain at break: Determination of the (nominal) tensile strain
at break (test standard: ISO 527)

Transmittance (T): according to DIN 5036
Half-intensity angle (HIA): measured according to DIN 5036 using a
' GO-T-1500 goniometer test unit from LMT
| Surface roughness: roughness parameters Ra, Rz and Rt
according to DIN 4768. Ra values <2 pym
were determined with a cut-off of 0.8 mm and

in the case of Ra = 2 ym with a cut-off of



rncolLr) mr M 7LbC6 NmMOLn NNCOf~NMVmd NLn M CDco
Ow(D0O t >NNd MMLOVr VMmcoLN N”rn

Cn m.rwd2000/07@388 L!7 Cco Lmp cc No V' N M. P@%g??r /@%
v-Cl5 TCODmL .mNpNLhU) O@MWNTC aNW

2.5 mm. The roughness measurements were
carried out using a Form Talysurf 50; the
manufacturer is Rank Taylor Hobson GmbH.

Table 2 summarizes the results obtained. It is evident that moldings having a
matt and structured surface character are obtained by the solution according to
the invention. The roughness of the moldings is increased and at the same time

they scatter the light very well with little energy loss.
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c5CD EN... NLYE!6fp.CLfO!ALNLLDPM rnco NfO>.~ N NNL
NOOONONOOUOVYV j F J(AU2QCLOF F F~rtG27 Patent
claims: 1 Conposition for the product27on of noldings having a matt and
structured surface character, conprising a polynmer matrix and crosslinked
pol ymer particles, characterized in that the conposition contains (i)
first crosslinked polymer particles having a volune average of the
particle size in the range from30 pmto 1500 pmand (ii) second
crosslinked polyrrer particles having a volune average of the particle size
of Ies;bthﬁgl rn the difference between the refractive index of the
first o"f‘tﬁ PlaB8P+icles and the refractive index of the pol ymer matri X,
measured in each case at 25C, being |less than 0. 015 as an absol ute val ue

and the difference between the refr dex of the se
particles arfdompesitien facihewrofHelisn ¢ mokcﬁ ?‘{/'nga WEB g %ﬁé"g%% e)dmg{ 25C,

being greate L@‘ t%rra&gi‘%orﬁ Z@é%olﬁﬁﬁﬁﬁxaﬁ%ah%@o%ﬂhk@i FBLyrr@WDOSI tion

accordi ng tJ aracterl In that the first crosslinked polyner
particles hépé&tn@les'od:haract&vxeedgetha‘t thé eopwositonecaitaiesi n the range from 35

pmto 500 d
Phe. i1t orbscishess sy neaPerEes hadu8 o urEnRelias 8L the
particle size i, iibg iANfthe raRGe 4onP B0t MM 16 5p0m and

(i) second crosslinked polymer particles having a volume average of the

particle size of less than 30 um,
the difference between the refractive index of the first polymer particles and
the refractive index of the pclymer matrix, measured in each case at 25°C,
being less than 0.015 as an absolute value and the difference between the
 refractive index of the second polymer particles and the refractive index of

the polymer matrix, measured at 25°C, being greater than or equal to 0.015

as an absolute value.

2. Composition according to Claim 1, characterized in that the first crosslinked
polymer particles have a volume average of the particle size in the range

from 35 um to 500 pm.

3. Composition according to Claim 2, characterized in that the first crosslinked
polymer particles have a volume average of the particle size in the range

from 40 ym to 150 ym.

4, Composition according to at least one of the preceding claims,
‘characterized in that the second crosslinked polymer particles have a
volume average of the particle size in the range from 1 ym to less than

30 pm.

5. Composition according to Claim 4, characterized in that the second
crosslinked polymer particles have a volume average of the particle size in

the range from 5 pm to 25 pm.



4. Conposition according to at |east one of the preceding clains,
characterized in that the second crosslinked polyner particles have a

vol une average of the particle size i4¥the range from1l pmto less than 30
pm 5. Conposition according to Claim4, characterized in that the second
crosslinked polyner particles have a volune average of the particle size in
the range from5 pmto 25 pm 28 6. Conposition according to at |east one
of the preceding clains, characterized in that the difference between the
refractive indices of the polynmer matrix and first polyner particles,
measured at 25C, is less than 0.01 as an absolute value. 7. Conposition
according to at |east one of the preceding clains, characterized in that
the matgix pObiipRsitioPEIdosdingdo labhazst and of tipm preneding¢ladis,C18- al ky!

net h) acryl at es, whji ch_honb- or  copol may,, opt i.onal | . al ntain
ﬁmnorrzer u%i tehaipetesized i thattae Idgfﬁrg@cgg fa'\egrﬁ'f@&@‘é‘? ﬁ]dﬁ%sfﬁ tﬁ Ie:';tst one
of the precedi | | il ' B YIBY: ticl L
comr 6. o Ho e R o R B, O o B e homro.

or copol ynerQ.0d\as apabsolatd yalaeso contain nononmer units differing
therefrom 9. Conposition according to at |east one of the preceding
clainms, characterized in that the second pol yner particles conprise

repeating unbmpoditioftdedrdinglto bersikt 66 ohtiptdcedirriciamhs, 10. Conposition
according to at |east one of "the preceding clains, characteri z?d i n that
the pol yner giaracterized in thajithemeitx BolyneITGRERPIISAS A HOMA-ARdAqpplymer

met hacryl at g i ¥ YROPRZERTaGIMS, Wi hERR- BreoRbiyntlr Ay Bptidhallye-

also contain monomer units differing therefrom.

« 8 Composition according to at least one of the preceding claims,
characterized in that the first polymer particles comprise a homo- or
copolymer of C4-Cg-alkyl (meth)acrylates, which homo- or copolymer may

optionally also contain monomer units differing therefrom.

9. Composition according to at least one of the preceding claims,
characterized in that the second polymer particles comprise repeating units

which have at least one aromatic radical.‘

10. Composition according to at least one of the preceding claims,
characterized in that the polymer particles are obtainable by crosslinking
with allyl methacrylate, divinylbenzene and/or ethylene glycol

dimethacrylate.

11.  Composition according to at least one of the preceding claims,
characterized in that they contain, based in each case on their total weight,
a. 20.0% by weight to 90% by weight of a polymer matrix,
b. 0.1% by weight to 20.0% by weight of first polymer particles and
c. 0.1% by weight to 20.0% by weight of second polymer particles.

12.  Moldings having a matt and structured surface character, obtainable by



11. Conposition according to at |east one of the preceding clains,
characterized in that they contain, based in each case on their total

wei ght, a. 20.0% by weight to 90% by9wei ght of a polyner matrix, b. 0.1%
by wei ght to 20.0% by wei ght of first polyner particles and c. 0.1% by

wei ght to 20.0% by wei ght of second polyner particles. 12. Mol dings having
a matt and structured surface character, obtainable by 29 formng a
conposition according to Claiml1. 13. Ml dings according to Claim 12,

obt ai nabl e by extrusion of a conmposition according to Claim1. 14.

Mol di ngs accor di n%aéfmgag}iiﬁhé%gﬁfdg to b@éé,lnng a half-intensity angle at 3 mm

t hi ckness of O%&¢Ne raged peak-to-valley height Rz of at
| east 10 tam 15. Use of a nolding according to Claim12, 13 or 14 as a

t f | i ghting, si and nbol i - of - sa [
i Spl ayidst akdeidingscineardies 50 Oraire 12: Sopmable REear e = RPRRTHRR °°
applicati °”%cc8FB‘?P{5Eo C‘fﬁm et doors and office doors.

14.  Moldings according to Claim 12 or 13, having a half-intensity angle at 3 mm
thickness of at least 10% and an averaged peak-to-valley height Rz of at

least 10 um.

15.  Use of a molding according to Claim 12, 13 or 14 as a component for
lighting, signs and symbols, points-of-sale, cosmetics display stands,
containeré: home or office decorations, furniture applications, shower

cabinet doors and office doors.



