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Wi th an inorganic coating, nethod for production and

use thereof The invention relates to plastics articles

Wi tWo Z00H0032854 coating, theilr -use and POIYEFHD4/0Q07235
their production. Prior art 10 EP-A 0 193 269 rel ates

to substrates coated with silica particles The

co has ver unl orntla er __thickness,

excep? hal | °§éc th dRBsi SROFEPAE %%E’c‘?%temoﬁﬁ}wd for
haspgpdmbtmmmr@ﬁdecsevéhgwe@ért|es. 15 US 4,571, 361
describes antistatic plastics filnms. Here, filns

conposed of, by way of exanple, cellul ose acetate or

pol Vs hyll@ﬁ@ntlép@phtlﬁaléa’ft%s aréOcoaﬂa}BUMCtSh articles with

5polyﬁr@f¢g@p&eclo%%%%r SY5L £ AR ctlnam?l Sy IJeSe, f@y their

way of exanple, anti'nony tin oxide par Thi s
glv%%°¢9¢%%°%nth abr asi on-resi stant coatings and MAth
| ow surface resistances in the range smaller than or
equal. to 10 Q EP-B 0 447 603 describes antistatic
coa.fﬂ%r St conpositions conprising a silicate
solution and a conductive solution. The two sol utions

oareEﬁ"A(e@ i 2%‘§d£8£¥§é§ E‘BdsLBEFESICX%O”\A%@%ﬁt iw‘:’trt‘ht%ilica'

veé the coa ositron
ché@@%ﬁﬂckﬁﬁuj @3ﬁ%ee@0@ﬁén§lllba5e aﬁ@theanmﬂUthvéayer

mat € i @kne 39, Tr}?asco%tﬁdé%t(‘i%%(ii'y“98ch§e3ua<§ﬁ@sforft Ofto  the
prodUC|ng antistatic, antiglare visual display

scredrtFolom apAnes %?O%I%l%%l%?ﬂo?c‘b}‘é%tﬂ%op%‘}%%%

and achi evenent of object 35 It is knomn that

equ %p@dga} ﬁG n%gégﬁf%gtaggfigﬁﬁf%ﬁ P 8§ %&Ems Here,

exafplres caypbeed ahlibyavag prfopentpés, ceZluIbeseacetate
coal{ IS, 3 S BRPELAL! Y ABPLLAPLLPaEDE SURSIrale. req  witn
polymerizable lacquer systems which may comprise, by

way of example, antimony tin oxide particles. This

20 gives films with abrasion-resistant coatings and with

low surface resistances in the range smaller than or
equal to 107 Q.

EP-B 0 447 603 describes antistatic coating

25 compositions comprising a silicate solution and a
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conductive solution. The two solutions are mixed for
hydrolysis and for polycondensation to give the coating
composition mentioned, which has a chemical bond
between the silicate and the conductive material.

The coating composition 1is suitable for producing
antistatic, antiglare visual display screens from
panels of glass or of plastic.

Object and achievement of object
It is known that substrates, e.g. glass or plastics

articles, can be equipped with inorganic layers which,

by way of example, may have antistatic properties.



(621

surface by nmeans of |acquer systens which can be cured
via drying or polynerization. This gives coated

substrates with fully satisfactory properties in 5
relation to abrasion resistanceg and, by way of

exanple, electrical conductivity. An object was to

pr ddhek: acpadtrgs wicchg@esnalby pbastikdas tarttied esubetrate
be equi ppe i j.por.gani_c coati.ngs, the bondin

ncHT B Y haaherros “EtPac Y aiathy Tt andat ( gepgured
bettier tHaming t e prpotyvaerizThisnobj &ttis s atheevedoated
by @YsfatedS r;z,&%essflﬁp% prg%"s@gc%ogb,astgsf erties in
article froma plastic o %alnab e via ffee-Tadica

pol SRR iRdt i oh HPERSIPRoFgakFEaReat ARG, oRYoNaYoPInBKemPLe,
Si dese i @ dde cdedibhOvd oL process steps: 20 a) using
doctoring, flow coating, or imersion to coat a

substrate with a | acquer conposition in which a

si |Agorotpsed adesiton prowmidy and prictersganiwhiich permits
partjcles are_pr nt. inaratio of .frao 1:9.to 9:; :
irwgé%% Vent W Fgﬁieﬁhegé)ap%%opﬁQ5ﬁ§pe 5 %%&ﬁalgg%rganlc

10conmprdsiendsd owcbenbrodiagemtchilgvedr yingtihdeplasgiies surface

CO@%%E%L%&%M%&%FB@E@M {dws abtalding $he; v

coat rate, c) using one or nore substrates thus
coated to construct a polynerization cell, where the
coatietk 9 sdiless adenidvddeoy nigyiof Hf the cell, d)
charging a polynerizable |iquid conposed of nononers
capabl e of free-radical polynerization, where

1happropresd efon t hbrpohyimeygi € poasents tetthée from a plastic

20

| ; , 3 o adi cal Lveeri ) .
oy BRI ON, STy “RrEhr HAAEeRRC [BoLBL R LEBh! OMuien
pol imergamat¢ oncoahingat on, Wher elpon ndree i nsed@al via the

| NOFQRNLGin SO bAYss ranshers fromthe substrate into
or onto the surfaces of the free-radical -pol ynmerized

- 3
a) using doctoring, flow coating, or immersion to
coat a substrate with a lacquer composition in
which a silicon-based adhesion promoter and
inorganic particles are present in a ratio of from

1:9 to 9:1 in a solvent which, where appropriate,

25 may also comprise flow control agent,
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b) drying the lacgquer composition on the substrate,
thus obtaining the coated substrate,

c) using one or more substrates thus coated to
construct a polymerization cell, where the coated
sides are in the interior of the cell,

d) charging a polymerizable liquid composed of
monomers capable of free-radical polymerizatibn,
where appropriate with polymeric content, to the
polymerization cell,

e) free-radical polymerization of the polymerizable
ligquid in the presence of a polymerization
initiator, whereupon  the internal inorganic
coating transfers from the substrate into or onto

the surfaces of the free-radical-polymerized



plastic or of the plastics article, and f) renoving

the coated plastics article wwth inorganic coating on

one or nore sides fromthe polynerization cell. 5 The

i nventive process can give plastics articles with

I nproved properties in relation to the scrub

resi st angestdfc tdre cfurfhrce 1 ftitdweramiel d,t ans

possi bl e to _achiev very uni form |l ayer thickneSst of .

t he /i norgali%¢ %0 E55t i ny S48 hi ShaAGHLESr mi By oflEhe With

sur f acesindDesgriicpt cont 0higt e | owenbirondiee shdent ifotom the

provi de r faor,.producing a plastics article
aogﬁﬁz%%%%% %lll

froma tal nabl'e 'via free-radica

Spol ymeri zation with inorganic coating on one or nore

Si ag 20vnPlASt bescaLtl ddfs grans ;3RY%tRLastd Gs ditem yith
which has practically any desired shape and iIs

obt}gFANSE ARG 1 athel T el T 1R procelRe . sgyulayedistance
exa Pl €ne Prefciced Fakasbirgsrantiiel 6 MR tHE achieve

h f flaf sheets. Ho er, exanpl es _of other, .
;Igggﬂgs %?f%%?%s 2P¥e§5 c V+%§%ﬁ%ﬁg§he8ﬁs,1§ﬁ%es}norganlc

10bl acdes,inrgaurchd ddsgh etnd.folte tyadultie efurdlaastsi.city of

the plastics article to 1SO 527-2 may, by way of
exanpl e, be at |east 1500 MPa, preferably at |east
200 sgnirtmoansfedhsf imventiiatkness of the sheets
range from1l to 200 nm in particular 30 from3 to 30
mm__Exanpl es of usual dinensions for solid sheets are
i n Thfe YFIE F oMW F0 2 2000 x 2000 - 6000 nm

15(thickness x width x | ength). Depending on the
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SRR e T RS SERLING, J3PLOCSESLIN prastic
sheditsimabd eor baoiteh offiém—imgc_ealsyrfmbﬁmmution with
pr fn%r rylcbeclo%oca.l.tn 'on \Q%V%rr drd Ssi%{e 0 possible to

coat the smaller ‘edge surfaces or to undertake all -
round coating of all of the surfaces.

A plastics articles means any plastics item which has
practically any desired shape and is obtainable through
the inventive process. By way of example, preferred
plastics articles may have the shape of flat sheets.
However, examples of other plastics articles are
corrugated sheets, cubes, blocks, round rods, etc. The
modulus of elasticity of the plastics article to
ISO 527-2 may, by way of example, be at least 1500 MPa,
preferably at least 2000 MPa. Examples of the thickness
of the sheets range from 1 to 200 mm, in particular
from 3 to 30 mm. Examples of usual dimensions for solid
sheets are in the range from 3 x 500 - 2000 x 2000 -
6000 mm (thickness x width x length). '

Depending on the application, the inorganic coating
process may take place on one or more sides. In the
case of flat sheets, one or both of the large surfaces
will preferably be coated. However, it is also possible
to coat the smaller edge surfaces or to undertake all-

round coating of all of the surfaces.



- 4 The process enconpasses at | east the process
steps a) to f) 5 a) using doctoring, flow coating, or
imersion to coat a substrate with a | acquer
conposition in which a silicop-based adhesion
promoter and inorganic particles are present in a
ratio of from 1:9 to 9:1 in a solvent which, where
app o-rlate 10 8 al so conpri se ro cont r ol agent,
A subst¥ PERS i P anédSa Py oShgps a)
prantumally any desired type in relatlon to shape and
material, as long as it is suitable for the purposes
of 15 the invention. In particul ar, the substrate has

Sto e ouwtrEb| domtd rsiuid,ablfé ofvor coeanshguctemg danmersion to

pol ymer i zaty 0@ §§ﬂ>lstr§{:§t v?f‘@r?t% CFQP?&@P ofo A}ﬁr on  in

solid materi al ceram c, partic
pref er abIRA Gt asd, %&%9?ﬁﬁ1b%ﬁ#%rl?d§§$@§meaﬁﬁﬁmQ¢ﬁ% and

pur pose. 1%&@%&%@@%@ &fe pﬂ)@é&é&t oxnpba%tgo of from
films c 4 SU|tabIe n particul ar,
pl astic I%%m% ﬁp&§e@(ﬁo Yﬁﬂ?é?%&g ne“h&FEpRPRAPREALE,

10can be swiyt adllso dommrikes flow heositdiabigdftor the
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construction of a polynerization cell, filnms may have
been applied, adhesive-bonded or 25 absorbed onto a
harZid substrate, meags ot otlee gfasst she¢enckhean article of

%%Jégfédﬁﬂ&b§n§0@%%§?%dﬁtfb@lfﬁtF%la%EBHggguﬁﬁ%pe and

are in partlcular pol ycar bonat'e renes
polBAdierdsl, ARhL @RI p@?yé?h%eﬁélt:@bbﬁhfﬁﬁl ahe pPEppses of

Whaﬁﬁathﬁﬁ@nﬂﬁyna|$@ ﬁ?%ﬁﬁﬂhﬁndtﬁéeguﬁF%EaQEyQ@s to be

a0 P UYL 2fe, (L SPA gl at 2 (EBT) . Xel 208E Nt oo son

polqaier.s Ehmtoshpetw(mﬁmpaﬁadabESa @k ef esendemaserial,

gi Verb CX&LQI%_S“ r}r{e%aﬁo' SHEL %rt&% laq:lil pPengrear(beff/:eglass,
are particularly suitable for this purpose. Sheets
composed of plastic or plastic films can likewise be
suitable. In particular, plastics films composed of
polyethylene terephthalate can be suitable. In order to
be suitable for the construction of a polymerization
cell, films may have been applied, adhesive-bonded or
absorbed onto a hard substrate, e.g. onto a glass
sheet.

The substrate may be composed of a plastic. Among these
are in particular polycarbonates, polystyrenes,
polyesters, such as polyethylene terephthalate (PET),
where these may also have been modified with glycol,
and polybutylene terephthalate (PBT), cyclooefinic
copolymers (COCs), acrylnitrile-butadine-styrene co-

polymers and/or poly(meth)acylates.

Preference is given here to polycarbonates,
cycloolefinic polymers and poly(meth)acrylates, and
particular preference is given here to
poly (meth)acrylates.



pol y(met h)acryl ates. here to pol ycarbonates, and

pol y(nmeth)acrylates, and is given here to - 5

Pol ycar bonates are known to persons skilled in the

art. Polycarbonates may be fornally regarded as

pol yesters derived fromcarbonic acid and from

aliphatic or 5 aromati c di hydroxy conpounds. They are
readily accessible via reaction of diglycols or

bi FPHERGTLRAUSS FHES JerRvTort ani R TArhonf el Hedsirrshe art.
Vi @neickeordersat gy ok tfansester rbhealk@n as polyesters
reacti.ons. 10 Preference is given heré

o 0 »
polFEarEShatide i TR H Y e 24T rn%ﬁ%phéﬁﬂ?s.ak%ﬁﬁﬁflc or

5t hesernhitiphendisvarexiyn pampoaunkar, They are  readily

2, 2-bi s(4-hyd henvl. . (pi | A .
2 %CEGES%&PL%VS&%B eZﬁﬂ%ﬁﬂé@EﬂL?@ZﬁjE&%f%% POt gyt sphenols with
1, phissfefhehydr oxiyiihers @yt ofexener € by spheobyc@dedSation
2 & matdaned) %%%l);]cs(rlbir%%'&etqg ). 2,2-bis(3, 5

di br ono- 4- hydr oxyp propane (tetrabronobi spheno
A) and 2, 2-bi s(3,5-di net hyl -4-hydroxyphenyl ) pr opane

10 (t etgan@thHbiisphenaln AerL0: 4\ EEr PO YERE beateSderive
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of this type are usuall repared via jnterfacia
polV@&hde%gaPP%ﬂo Fovi ef‘};“‘i’f%nségleéﬁi fiRigRRpRCLE  are  in
detpaidtadudescr i P -ani Hed Ay @it dseyphany Brgysdand?ol yisisphenol
Sci,, Engng., 11, 18- 718. 25 | n interfacial
polf§J¢ ondg‘?fszat]t?]losn{%?ﬁ'edllbolxsyﬁ%eenno‘f lgrbélr E0%mul STTRETH B
t he ,flotrhsdi -y dapuemlren val) kald Ledieseingt | on (biiapheept C),
gh' Ophde, 5 o pis(3,5-
chl orobenzene or tetrahydrofuran, and are reacted iIn
st &4é¥ W1 P GEneh etatlaIPFoPangs e KomR T Feokimntanol A
30014 in the case-pisstpplgahtyn ln¢3ﬁ§@r@k§ﬁﬁéﬂflﬁpropane
ala% phase-transfer catalysts. The resultant polyners

ar & CSSFPRNR YL HRE G dant'c sol vents used. The

properties of the polyners can be varied wdely via :

3g§r{$§na§:%lce0tﬂo%c9§rgé}$a@éSgphgfm %hilsf stly%uel t aanreeoususually
prepared via interfacial polycondensation or via
transesterification, a detailed description being given
in Encycl. Polym. Sci. Engng. 11, 648-718.

In interfacial polycondensation, the bisphenols are
emulsified in the form of an aqueous, alkaline solution
in inert organic solvents, such as methylene chloride,
chlorobenzene or tetrahydrofuran, and are reacted in
stages with phosgene. Catalysts used comprise amines,
or in the case of sterically hindered bisphenols also
phase~-transfer catalysts. The resultant polymers are

soluble in the organic solvents used.

The properties of the polymers can be varied widely via
the selection of the bisphenols. If simultaneous use is
made of different bisphenols, it is also possible to
build up block polymers in multistage polycondensation
reactions.



made of different bisphenols, it is also possible to
build up block polyners in nultistage pol ycondensati on
reactions. - 6 Cycloolefinic polynmers are polyners
whi ch are obtainable by using.cyclic olefins, in
particular polycyclic olefins.” 5 Cyclic ol efins

ENCOPPRSS1 e f i EXANPd BymdPROCYGLLC gh?%&%s SUGRiB8  are
| ohexene,

cycl opentene, cycl opentadi ene, cyc _ _
cycPoreptanee cy¢l oeetede, CaRdisl selalkyb, dépi vaeirgésular
of phepeydmnOcyrdfin®) efins having from1l to 3 carbon
atons, exanples being nethyl, ethyl or 10 propyl, e.g.

nmet hyl cycl ohexene or di et hyl cycl ohexene, and al so
Sacrgyatec andlefinet haciopmglags sjer i i@t | vesa@blef hes@nocyclic
nono |jc co ds. _Furthernore,  cycl oal kanes .
hav?%%§% %Tinrgggﬁde €Rai n§ ﬁayp§P§SX8é usggcggpgygﬁg&ene,
ol efymboharerexanpyelbbepgevyel apeiylctmeehacnyd akesolalkyl
Pr el L LCE; §0s IbYeLaR DI AIS0, POy CYeLiGnd] Slding £rom 1
conpounds. These polycyclic o % I'n_conpounds nayrﬁ%ve

t het@oubl 62BBAB 7 PR/ | rP¥aP I shgbeilpgwhnerhvhse atiejl or

10ar epbspEoedepsl Y GaetdHye Syl kaeser 0618k Byl R ye188exene,
20 chains. In thaL casex%géy are vinyl derivatives,,
al |37 OxyCaPhoR Y UER T ¥ i Tor MERBEAT ¥ERyPodPrivatives of
dertivadeé vemnokcydliycyebinpoaydkoal kartthompaindsycibes@anes
co h |, aryl aor_ aralkyl .
comeynis prvcalc, base Rkl s et e e crenic
r ese¥¢Einon, aexanpieke dieipyl yryoipenttohpoiidsarlate.
15bicycl o[ 2. 2. 1] hept -2-ene (nor bornene),
bi cycl o[ 2. 2. 1] hept - 2, 5- di ene (2, 5- nor bor nadi ene), ,
et hyTHERIRNGE 2. 29 1] HeEN2- dife (et#g9eB0 motBeYAEAE), olefin
et hybhslenedd cychekd. ddllrgpiriz efeef eh h¥ompounds may have
i de e-2-norPorﬁen§),.ggenyLblgﬁgéo 2.2.1] hept - 2- ene,
bi Y% of 4081 0] HRd- 31Eharera G 413, 81150 9Op 58, they
are bridged polycyclic cycloalkenes, or else in side
20 chains. In that case they are vinyl derivatives,
allyloxycarboxy derivatives or (meth) acryloxy
derivatives of polycyclic cycloalkane compounds. These
compounds may 'also have alkyl, aryl or aralkyl
substituents.
25
Without any intended resultant restriction, examples of
polycyclic compounds are bicyclo[2.2.1]1hept-2-ene
(norbornene), bicyclo[2.2.1]lhept-2,5-diene (2,5-
norbornadiene), ethylbicyclo[2.2.1]hept-2-ene (ethyl-
30 norbornene), ethylidenebicyclo[2.2.1]hept-2-ene (ethyl-
idene-2-norbornene), phenylbicyclo[2.2.1]lhept-2~-ene,
bicyclo[4.3.0]nona-3,8-diene, tricyclo[4.3.0.1%°%]-3-
decene, tricyclo[4.3.0.1%°]-3,8-decene (3,8-
dihydrodicyclopentadiene), tricyclo[4.4.0.lzs]—3-
35 undecene, tetracyclo[4.4.0.1%°.1"'%-3-dodecene, ethyl-

idenetetracyclo[4.4.0.12%3,1710

]1-3-dodecene, methyl-
oxycarbonyltetracyclo[4.4.0.1%°,17°-3-dodecene,
ethylidene-9-ethyltetracyclo[4.4.0.1%%.17/197-3-

dodecene, pentacyclo[4.7.0.1%5,0,0%%,1%12]-3-penta-



decene, tricyclo[4.3.0.12'5]-3, 8-decene (3, 8-

di hydr odi cycl opent adi ene), tricyclo[4.4.0.12.5]-3 35
undecene, tetracyclo[4.4.0.12'5.17" 10] - 3-dodecene,
ethyl - idenetetracyclo[4.4.0.12'5. 17" 10] - 3- dodecene,
met hyl -

OX Y fr Ny |tetr%@ﬁ%éﬂjhfb 12, Iﬂq(ﬁgjépig?dggggﬁtadecene,

hylid 9- et hyl 4.4 2'
SE&%&@”%@E@&J% EURNEE R A v

-3 mﬁ@ylﬁexéieﬁ:ﬂrte,&& L1368, 11013 92,7 o2 14] 4-

ac 6 . 13" 6.02' 7. 09, 13] 4- enta c

%R%r %.1. 13'6 110' 13 02' 7! lé dga i Oxycarboxy) tri-
5- 4<hﬁnMaUhdene12?ﬂdﬁﬂd@éhexacyclo [6bﬁslme13a6ri16x$$tr1~

9" he ene, bis(allyloxycarhbox _

cyc? (%f) ézﬂ 03 + ecangrlgbl s( et hacryl oxy rice-X% rloxy tri
cyctwflpe 3.8 132 Uetzaane bi s(acryl oxy)tri -
cyclo[4.3.0.12" 5] decane. The cycl ool efinic polyners

are prepared u5|ng at least 10 one of the
cydiol e/ F el ebhpbtinBe LyBSEFi B&E aFGRArSch Wwakrg caf ateast

10t heorpol yey€hkcCc &Sdb@Q@ffE@lﬁcC(HH?@Hiﬁﬁi Thes c PISRAr abbe8, in
of the ¢ %]ool i nic ur.t her nor e, use .
ot H&t: ot %& SchPg NC 1805§%§ﬂ%ﬁ LRGP wicORygds - The
abqverpetdtained cyd ooltéfd nlcytﬂomuﬁﬁﬁaﬁ& Epanphe$sof may,
t.hyl en rop rene, butadieng
H%LQEV Sisd é”h’?&?w nyf?o b% ?g be

y pe ene,” styrene, and uene. of ? e
aboseRmshmeHatd| efits, b | abpuenegtianed20cyhéoolefinic

15CY GhAURfAns QQQmBQE)éCy&f OQH s'ensargmé 1%91} inﬁgogylene,

commercially. Many cyclic and polycyclic o i'ns
MRSt ai ABIAEIRRDI o SEANYPRFENE on FEXEENSRS. and
They kel walefidi ¢ pol yners nmay be prepared in a known
manner, as set out inter alia in the Japanese Patent

25 Specifications 11818/1972, 43412/1983, 1442/ 1986
anMosli9764/ 1987 atavemen thisonpetbl bibédndapamesei Papapticular

e N T
andcr80eTE/algg0  Madyi ncYdkl CueogeapoPateptic olefins are
APRid LN btainable by Diels-Alder addition reactions.

The cycloolefinic polymers may be prepared in a known
manner, as set out inter alia in the Japanese Patent

25 Specifications 11818/1972, 43412/1983, 1442/1986 and
19761/1987 and in the ©published Japanese Patent
Applications Nos. 75700/1975, 129434/1980, 127728/1983,
168708/1985, 271308/1986, 221118/1988 and 180976/1990
and in the European Patent Applications

30 EP-A-0 6 610 851, EP-A-0 6 485 893, EP-A-0 6 407 870
and EP-A-0 6 688 801.

The cycloolefinic polymers may, for example, Dbe
polymerized in a solvent, using aluminium compounds,
35 wvanadium compounds, tungsten compounds or boron

compounds as catalyst.

It is assumed that, depending on the conditions, in

particular on the catalyst used, the polymerization can



30 EP-A-0 6 610 851, EP-A-0 6 485 893, EP-A-0 6 407

870 and EP-A-0 6 688 801. The cycl ool efinic polyners

may, for exanple, be polynerized in a solvent, using

al um ni um conpounds, 35 vanadi gm_conpounds, tungsten
conmpounds or boron conpounds as catalyst. It is
aSSﬁﬁ@@eé@a&itﬁeﬁﬁﬂgLBEeﬁﬂnéh@rcQ@ghtb%%%inbﬂof the double
particuylar on the catalyst uUsed, the polynerization
caann%' proceed with ring-opening or wth opening of

the double bond. It is also possible to obtain

cyclool efinic polyners free-radical _, .

pgl et za ?8n?°ﬁ§?§ge|?éhPESP1§nCVﬁgﬂ°3F5Fn&§ polymers by
5 r ebreadredl cgenerpd byme Thist Bpp) | esusing parltight ar dro  an
the:aetyloyl dari ¥RLLYEaptaintefnel 00k of il andlofies in
cyc%oa anes. is fype o pof@nerlza ion"may take

pl aeerielehear | n ol utihen orcrydoglse darbubkivewmot ek the

preé%&wgl@fﬁséicsaéalbéfrat@y@f&@ﬁm%seﬁ This type of
polé?neth)acr¥lates. These pol yners are generally
obt

hERe T 22 F 1R MRl cAPXBol BhRFE z &4 tIF Tof 1R xi@rwision or
1015 shsshigopprkse (neth)acryl ates. These have been
descri bed above and, dependi ng on production
requirenents, it is possible to use either
nondfiomice F onabreafepody f uncld siniats ( metdhssoradeat eencdpasses
Ac [ i cul ec present
in e%?*@%?{$%§§€Yg$§%%?esﬁ%gﬁ%fiséqum%ggst %6b€enerally
wei gpEaipe@f otlgbl Frae-freddcadooppyynerghetiand of mixtures

15Parfiih coth ar | ory-ef & ablheah ) heagh 18Q% by webgbt, Haged peen
on the wei ght of the nononers, of nethyl nethacrylate.
25 %@%ﬁ@%@%@ t h8PB6vendd oned¢RRA®) &% r y| @Pes, PEReluction

conpeshitensnt®, be pel ymars zedbdmyisiles0 coOOPri §8e0t hefither
unsat ur at ed_nopnopers copo nerizabie wi t.h et hyl
rechat DS TR v ETRer AR CAGRRE T et S5t Paces.

20 According to one particular aspect of the present
invention, these mixtures comprise at least 40% by
weight, preferably at least 60% by weight, and
particularly preferably at least 80% by weight, based

on the weight of the monomers, of methyl methacrylate.

25
Alongside the abovementioned (meth)acrylates, the
compositions to be polymerized may also comprise other
unsaturated monomers copolymerizable with methyl
methacrylate and with the abovementioned
30 (meth)acrylates. Examples of these have in particular

been set out under component E).

The amount generally used of these comonomers is from 0
to 60% by weight, preferably from 0 to 40% by weight

35 and particularly preferably from 0 to 20% by weight,
based on the weight of the monomers, and these
compounds may be used individually or in the form of a
mixture.



30 (nmeth)acryl ates. Exanples of these have in
particul ar been set out under conponent E). The
anmount generally used of these conmononmers is fromoO
to 60% by weight, preferably frorom O to 40% by wei ght
35 and particularly preferably fromO to 20% by
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polyners pregared by cel | castin . _
djustmen may comprise polymers, in particular

poly (meth)acrylates.

The weight-average molar mass M, of the polymers

25 prepared by cell casting processes is generally higher
than the molar mass of polymers used in moulding
compositions. This gives a number of known advantages.
With no resultant intended restriction, the weight-
average molar mass of polymers prepared by cell casting

30 processes 1s generally in the range from 500 000 to
10 000 000 g/mol.

Preferred plastics substrates prepared by the cell
casting process may be obtained commercially with the

35 trade name ® Acrylite from Cyro Inc., USA.

In so far as the substrates are composed of plastic,
they may also comprise conventional additives of any

type. Examples of these are antioxidants, mould-release



30 processes is generally in the range from 500 000 to
10 000 000 g/nol. Preferred plastics substrates
prepared by the cell casting process may be obtai ned
commercially with the 35 tradg nane (r) Acrylite from
Cyro Inc., USA. In so far as the substrates are
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substrate, of poly (meth)acrylates, polycarbonates
and/or cycloolefinic polymers. The plastics substrates

25 are particularly preferably composed of polymethyl
| methacrylate, and this polymethyl methacrylate may

comprise conventional additives.

In one preferred embodiment, plastics substrates may
30 have an impact strength to ISO 179/1 of at least
10 kJ/m?, preferably at least 15 kJ/m?.

The shape and the size of the plastics substrate are
not important for the present invention. Substrates
35 generally used often have the shape of a sheet or a
panel, and have a thickness in the range from 1 mm to

200 mm, in particular from 5 to 30 mm.

The lacquer composition comprises an adhesion promoter




30 have an inpact strength to 1SO 179/1 of at | east
10 kJ/ nR2, preferably at |east 15 kJ/nR. The shape and
the size of the plastics substrate are not inportant
for the present invention. Substrates 35 generally
used often have the shape of a sheet or a panel, and
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20 inorganic coating is not more than 25% by weight,
preferably not more than 17% by weight, and very
particularly preferably not more than 10% by weight,
based on the weight of the inorganic coating (a). This
variable may be determined by means of elementary

25 analysis.

According to another aspect of the present invention,
it is also possible to use silane condensates which
comprise a colloidal solution of Si0O, particles.
30 Solutions of this type may be obtained by the sol-gel
process, 1in particular condensing tetraalkoxysilanes
and/or tetrahalosilanes. |

The abovementioned silane compounds are usually used to
35 prepare aqueous coating compositions, by hydrolysing
organosilicon compounds with an amount of water
sufficient for the hydrolysis reaction, i.e. > 0.5 mol
of water per mole of the groups intended for

hydrolysis, e.g. alkoxy groups, preferably with acid
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According to one particular aspect of the present
invention, the colloidal solution is preferably applied
at a pH greater than or equal to 7.5, in particular

25 greater than or equal to 8 and particularly greater
than or equal to 9.

Basic «colloidal solutions are less expensive than
acidic solutions. Furthermore, basic colloidal
30 solutions of oxide particles can be stored particularly

easily and for a long period.

The abovementioned coating compositions may be obtained
commercially with the trade name ®Ludox (Grace, Worms,

35 Germany); ®Levasil (Bayer, Leverkusen, Germany) ;
®Klebosol (Clariant).

The flow control agent mentioned is also preferably

present, e.g. at a concentration of from 0.1 to 1% by



30 solutions of oxide particles can be stored
particularly easily and for a |long period. The
abovenenti oned coating conpositions may be obtained
comercially with the trade nagw (r)Ludox (G ace,
Wrnms, 35 Germany); (r)Levasil (Bayer, Leverkusen,
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(solution 2). It is preferable to add a distribution

aild or a flow control agent. Examples of suitable
materials are surfactants, and addition of [fatty
alcohol + 3 ethylene oxide, Genapol X 80] is preferred.
25
Besides the flow control agent having anionic groups,
the coating composition may encompass other flow
control agents, e.g. non-ionic flow control agents.
Among  these, particular preference 1is given to
30 ethoxylates, and use may in particular be made here of
esters or else alcohols or phenols having ethoxy

groups. Among these are nonylphenol ethoxylates.

The ethoxylates in particular encompass from 1 to 20,
35 in particular from 2 to 8, ethoxy groups. The
hydrophobic radical of the ethoxylated alcohols and
esters preferably encompasses from 1 to 40, preferably
from 4 to 22, carbon atoms, and use may be made here of

either linear or branched alcohol and/or ester



30 ethoxylates, and use may in particular be nade here
of esters or else alcohols or phenols having ethoxy
groups. Anmong these are nonyl phenol ethoxylates. The
et hoxyl ates in particular encoppass from1l to 20, 35
in particular from2 to 8, ethoxy groups. The
hydrephekis.radi cal of the ethoxylated al cohols and
esters preferably enconpasses from1l to 40, preferably
from4 to 22, carbon atons, and use nmay be nade here
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anlm@re flow control agents and anphoteric flow
control agents which, besides an anionic group, also
enconpass a catalytic group. Anong these, preference
i s Bleenceatanlomigenfisovraving obtadentss. dme anionic group

20 are known to persons skilled in the art, and these flow
control agents generally contain carboxy, sulphonate
and/or sulphate groups. These flow control agents
preferably encompass at least one sulphonate group.
Flow control agents having at least one anionic group

25 encompass anionic flow control agents and amphoteric
flow control agents which, besides an anionic group,
also encompass a catalytic group. Among  these,
preference is given to anionic flow control agents. In
particular, the use of anionic flow control agents

30 permits the production of formable plastics articles.

The flow control agents having at least one anionic
group preferably encompass from 2 to 20, preferably
from 2 to 10 carbon atoms, and the organic radical here

35 may contain either aliphatic or aromatic groups.
According to one particular aspect of the present
invention, use 1is made of anionic flow control agents
which encompass an alkyl or cycloalkyl radical having
from 2 to 10 carbon atoms.
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particular, the use of anionic flow control agents 30
permts the production of formable plastics articles.
The flow control agents having at | east one anionic
group preferably enconpass frofg2_-to 20, preferably
from2 to 10 carbon atons, and the organic radical
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gererafé¢yahbbidedriom 1hewodt i ngachompositionen. Lodpdindss an
of éfﬂ?léﬂ@egggﬁpi%aQQQEiqy%ﬁﬁ Pet%bHﬁhnegreferably from 2
to 4, carbon atoms, and M is a cation, in particular an
alkali metal ion, in particular potassium or sodium, or

an ammonium ion.

Based on the total weight of the coating composition,
from 0.01 to 1% by weight, in particular from 0.03 to
0.1% by weight, of one or more flow control agents
having at least one anionic group is generally added to
the coating composition.

Compounds of this type may in particular be obtained
from Raschig AG with the trade name Raschig OPX® or
Raschig DPS®, and, by way of example, may be present at
a concentration of from 0.1 to 1% by weight, preferably
from 0.4 to 0.6% by weight.

In order to obtain a coating composition ready for use,
it is preferable to begin by mixing solutions 2 and 3,
for example in a ratio of from 1:1 to 1:2, e.g. 1:1.5,

and then to mix the mixture with solution 1 in a ratio
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T at 6s coate I's way to construct a _
pol ymeri zati on ceII with coated sides in the interior

of diheLeldhe lacquer layer has been produced from a
solution which has solids <content of inorganic
particles, the layer is composed of a continuous three-
dimensional network of sphere-like structures and
inevitably having a certain proportion of cavities.
EP-A 0 193 269 discloses this structure.

b) Use of one or more substrates coated in this way
to construct a polymerization cell with coated
sides in the interior of the cell.

One or more of the substrates coated in the above
process step may then be used to construct a
polymerization cell. A polymerization cell is a sealed-
off space into which a liquid polymerizable mixture may
be charged and within which this can be polymerized
until a polymerized plastics article is obtained, which
can be removed in solid form once the cell has been
opened. Polymerization cells are well known, e.g. from

the production of cast polymethyl methacrylate (see,
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30 One or nore of the substrates coated in the above
process step may then be used to construct a

pol ynmeri zation cell. A polynerization cell is a

seal ed- off space into which aiquid polynerizable

m xture may 35 be charged and within which this can be

pol yaer i Zegxaﬁlﬁﬁé', a palynesized o asti C§¥§Et5¢be7é§ or
obt ai ned, whi c can be renpved in solid formonce the
cel FP HasOHeett 8 opened. Pol ynerization cells are well

known, e.g. from the production of cast polynethyl

met hacrylate (see, - 1 for exanple, DE 25 44 245,
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c) Charging the polymerization cell with

polymerizable liquid composed of monomers capable
of free-radical polymerization, where appropriate
with polymeric content and, where appropriate,

with solids dispersed therein.

A polymerizable liquid composed of monomers capable of
free-radical polymerization, where appropriate with
polymeric content, is then charged to the
polymerization cell. In principle, any of the liquids
or, respectively, monomers or mixtures of monomers and
polymers capable of polymerization in the cell process
is suitable. The polymerizable liquid may comprise
other soluble or insoluble additives, e.g. pigments,
fillers, UV absorbers. Examples of other materials
which may be present are impact modifiers or 1light-
scattering particles composed of plastics particles
which have a multishell structure and/or have been

crosslinked.



free-radical polynerization, where appropriate with
pol yneric content, is then charged to the

pol ymeri zation cell. In principle, any of the |iquids
30 or, respectively, nononers Jm xtures of nononers
and pol yners capabl e of polynerization in the cel
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amounts, e.g. fromO. 1 to 2% by weight. 15 The
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of 100% of rret hyl hacryl ate, or e a nmononer

mi x3URESSE gL priddsni Aanfryh vy é?ﬁtétﬁqrdd@g%,byor may be a
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of polymeric content, and by way of example the mixture
charged may be composed of from 70 to 95% by weight of
methyl methacrylate and 5 to 30% by weight of
polymethyl methacrylate.

25
d) Free-radical polymerization of the polymerizable
liquid in the ©presence of a polymerization
initiator, whereupon the internal inorganic
coating transfers from the substrate into or onto
30 the surfaces of the free-radical-polymerized

plastic or of the plastics article.

Prior to charging of the material to the polymerization
cell, a polymerization initiator is preferably added,
35 with uniform distribution, to the polymerizable
solution or to the mixture composed of monomers capable
of free-radical polymerization, where appropriate with
polymeric content. The polymerizable liquid may then be
polymerized to give the plastic, e.g. at from 40 to



pol ynet hyl nethacrylate. 25 d) Free-radica

pol yneri zati on of the polynerizable 1liquid in the
presence of a polynerization initiator, whereupon the
internal inorganic coating trassfers fromthe

substrate into or onto 30 the surfaces of the
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Encyclopedla 1em cal echno ogy,
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2,2-bis(tert-butylperoxy)butane, in order that during

the course of polymerization, or else at various
polymerization temperatures, the flow of free radicals

is kept constant. The amounts used of polymerization

25 initiator are generally from 0.01 to 2% by weight,

based on the monomer mixture.

The arrangemeﬁt usually wused for the cells when
conducting the polymerization ensures temperature
30 control or heat dissipation, and, by way of example,
the cells - which may lie horizontally in racks - may
be held under polymerization conditions in hot-air
ovens with high air velocity, in autoclaves using water
spray, or in water-filled pans. The system is heated to
35 start the polymerization. Controlled cooling is needed
in order to dissipate the considerable heat of
polymerization, specifically in the gelling region. The
polymerization temperatures are usually from 15 to 70°C

at atmospheric pressure. In the autoclave they are
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Exanpl es of other additives which may be added,

besides the polynerization initiator, are
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and can be removed.

When the monomer liquid is charged to the
polymerization cell, it penetrates into the cavities of
the coating of the substrate. By way of example, SiO,
and antimony tin oxide may be present in the form of an
interpenetrating network. During the polymerization,
therefore, there is some degree of penetration of the
inorganic layer by the resultant polymer of the plastic
article. The result is therefore a coating structure
which differs structurally from the subsequently

applied coatings known from the prior art.

“Annealing” may also take place, where appropriate, by
permitting the plastics articles to ‘age after the
polymerization reaction, preferably while still within
the polymerization cell, and heating them again, e.g.
for from 2 to 8 hours, to from 40 to 120°C, after the

cooling process. This permits escape of residual



advant ageous to cool the m xture slowy, whereupon the
20 pol yner sheets becone rel eased fromthe noul d
sheets and can be renoved. Wen the nmononer liquid is
charged to the polynerization,gell, it penetrates
into the cavities of 25 the coating of the substrate.
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plastics articles to age after the polynerization
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coating on one or nore sides. Once the polynerization
cell_has been dismantled or opened, the plastics
ar tP2EE4FE RFRPLYRAI ¢ coating on 10 one or nore sides

15may be renoved. It is preferable to produce a
pol nethéi nmet hacryl at.e _sheet with an electrlcally

con %tl ABbAFPNg AT I6HE oo e Ides: PPl adhpcs inventive
artproess45 ﬁhefakabﬂycshﬂ§|c3@ obtatpabbe1by thkenductive

VETILNE, RESERSSRCELELANLY S A ST LEMLY whan o
Sna¢q@ﬁl1;h@n WP Q, preferably smaller than or equal to
20 107 Q. No  Tyndall effect indicating haze 1is
discernible. Rainbow interference effects, which are
evidence of non-uniform layer distribution, are almost
or entirely absent on the coated surfaces. By way of
example, the surface resistance of the coating may be
25 determined to DIN EN 613402/IEC 61340, using a Wolfgang
Warmbier SRM-110 ohmmeter.

The plastics article 1is preferably composed of a
polymethyl methacrylate, i.e. of a polymer
30 predominantly composed of methyl methacrylate, or of a
polystyrene. The plastic may comprise added materials
and auxiliaries such as impact modifiers, pigments,
fillers, UV absorbers, etc. The plastics article may
also be translucent or transparent.

35

The layer thickness of the electrically conductive
coating is in the range from 200 to 5000 nm, preferably
from 250 to 1000 nm, particularly preferably in the
range from 300 to 400 nm.



equal to 1010 O, preferably smaller than or equal to
20 10 S2. No Tyndall effect indicating haze is
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plastics articles with a coating structure which
20 differs structurally from the subsequently applied
coatings known from the prior art.

The coating transferred from the coated substrate to
the polymeric plastics article during its
25 polymerization is of high quality. No Tyndall effect
indicating haze is discernible. Rainbow interference
effects, which are evidence of non-uniform layer
distribution, are almost or entirely absent on the
coated surfaces. Abrasion resistance is higher than

30 that of conventionally coated plastics articles.

Examples

Inventive Example 1

35
Using a ratio of 1:1.5, 25 parts by weight of an
anionic silica sol (solids content 30%; ®Levasil
obtainable from Bayer AG) were mixed with 0.4 part by
weight, made up to 100 parts by weight with deionized



Advant ageous effects of the invention The inventive
process permts the production of plastics articles
with a coating structure which 20 differs structurally
fromthe subsequently applied > oati ngs known fromthe
prior art. The coating transferred fromthe coated

. : O :
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coat e Ics articles. Exanples Inventive Exanple 1
356}{%%11'8{%%%1 oof 1:1.5 25 parts by weight of an

ani Thi pasthki dw setiglol iods Do et r80%slnitiernasi¢ére mixed
obt.ginabls) fromBaygr, AR ;WeEe gkxed, wi ; art. by __ .
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10( (ro&enapal o 28k Bk irtderd @bt on, made up to 100
parts b vve'tqht usi ng aqueous NaOH solution at a_pH
of g€ ofetis HaEr tCOBYI MR GRTP T the? pBtastshem eapiisd to a
3- syl qpdwppapyl By 5 tetchyfldivtbbatanponwaaisd and dried at

(( [ X, opt ai-nabl e f schig AGQ. 50 parts
by 20 g 2wt I EophBTLCTERL MRSy (TR apee o
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15(1%%f§ﬂé¥¥ﬂ5kiéhm@fehétﬁ?ﬁéﬁ%ﬁ@é%ﬁyfypeAikhe coating was

Leucht'st of fwerk Breitungen The resul tant
coat T3S Lmsdi §9 o eHefteed to a glass pane
by the flow coating process and dried at 100C for 3

h. The at ed gl ass papes were used to . construct a
poﬂ}%rf@&ﬁqﬁ}?%&m Io.prgSanei‘Wéemefy thin' layers may be
determined by transmission electron microscopy on a
20 thin section. Depending on the direction of flow, the

thickness of the layer was in the range from 350 to
400 nm.

The wet-scrub test to DIN 53778, using a M 105/A wet-

25 scrub tester from Gardner, was used to determine the
adhesion of the coating. The value determined was
20 000 cycles at a total layer thickness of 350 nm.

The surface resistance of the coating was determined to
30 DIN EN 613402/IEC 61340, using a Wolfgang Warmbier

SRM-110 ohmmeter. The value determined was 10° Q at a

total layer thickness of 350 nm. |

The sheet exhibited good optical properties.
35

Comparative Example 1

Inventive Example 1 was in essence repeated, but the

coating composition was applied directly to the PMMA



15 pol ynerization of nethyl nmethacrylate, the coating

was transferred to the PMMA surface. The thickness of

the extrenely thin |ayers may be determ ned by

transm ssion el ectron mcroscopy on a 20 thin section.
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SRM: J 1.0 QmELSE 0 S hes Ml d1e- gy er ] H06:RQat. a
tota ayer thickness of 350 nm 35 e sheet
exhi bi ted good optical properties. Conparative
Exangthsa da t e stargp Exampl e 1 was in essence repeated,
but—The coating conmposition was applied directly to
the PMVA - 24 sheet by neans of flow coating. The
10r esthrysent a coat eHxampeet 1 waa st Hen ekdeattat r§OEafas, 3But the
m e i 0 ft oatin oyed to be :
noﬂg%@rra%g%g gaegmd éllt%sc%oulpdr eiocgeeélea‘@e f r 3th t gEhesion-
PMNI eheleindylayepedPedXr 00iBAg wikitaimadbdry eftdmnBbhm GmbH
W percsl okd) , CoTRarRLi ¥8aEXagPLend o190 £oAPALAL lied
Exanmple 1 vv)as in‘essencear epggt egl,goéut %ﬁg ggl\ﬂbﬁ\gghggp e
wasPY i Fae ptovi aedtine hPhACadResTBA- TpFBABRNAgCPAyEf sheet
15( PLirs 99081, d ol @i fabd @ ¢ rosm RombH - & Co. KG), and
the coating conposition was then applied by the flow
coating process. The resultant coated sheet 15 was
t hethalr a@lde sit 0180GT f Oine 360at hng Theoadlesbobeohohh@ermanent,
coat i ng oV, t nQn--per e and it | d_be
reﬁ%gge roﬁgﬁﬁg g%hnggﬁééfﬁ%g %&bm. ﬂ%e PR s%eet by
repeated rubbing with a conventional wiper cloth.

20
Comparative Example 3

Inventive Example 1 was in essence repeated, but the
formulation of the coating composition was changed so
25 that the antimony tin oxide solution (12% strength in
water; obtainable from Leuchtstoffwerk Breitungen GmbH)
was applied directly to the glass sheet. It was
impossible here to obtain uniform flow of the coating.

30 The transfer of the coating to the PMMA sheet was non-
uniform. Some strong interference effects in the form
of rainbow colours appeared, indicating variations in

the layer thicknesses of the coating.

35 Comparative Example 4

Inventive Example 1 was in essence repeated, but the
formulation of the coating composition was changed so
that 95 parts by weight of the first solution and 5



repeated rubbing with a conventional w per cloth. 20
Conparative Exanple 3 Inventive Exanple 1 was in
essence repeated, but the fornulation of the coating
conposition was changed so 25 ddhat the antinony tin
oxi de solution (12% strength in water; obtainable

grqjiﬁﬂilﬁudw sﬁiﬁcjmﬁrdﬁf Btlﬁétélﬂgiﬁﬂo@bfﬂp w@§d§g|§blﬁﬂion (12%
i rect to the ss_shee ! S i_nposs e here
to%aﬁ%§§Fan*%r%W? %ﬁfof°%E3188§??ng?g§§ Th@uFP§ﬁ§P§ﬁwerk
of Biwl woatdm@ntigin kerdPMWedheet was non- uniform

Sonme strong interference effects in the form of

rai nbow col ours appeared, indicating variations in

St hetMitegfer trmmekees9és thie terattbeyi hg. t38 Cififfarsitéses, the
Examplee 4 | syestsveckxappke hawas | prageence Lepeatpd, The

but the fornulation of the coating conposition was
chattyeldP &0 raHattaxSHart s by wétght of the first
solution and 5 - 25 parts by weight of the antinony
tin oxide solution (12% strength in water; obtainable
fromLeuchtstoffwerk Breitungen GrbH) are used. 5
After transfer of the coating to the PMVA sheets, the
coat ed sheets exhibit haze (Tyndall effect). The
surface resistance is > 109 92. WO 2005/ 039854 - 26 -
PCT/ EP2004/ 007235 PATENT CLAI M5 1. Process for
producing a plastics article froma plastic
obt ai nabl e via free-radical polynerization with 5

I norgani c coating on one or nore sides via the
foll ow ng process steps: a) using doctoring, flow
coating, or imMmersion to coat a substrate with a

| acquer conposition in 10 which a silicon-based
adhesi on pronoter and inorganic particles are present
inaratioof from 1:9 to 9:1 in a solvent which
wher e appropri ate,



may al so conprise flow control agent, b) drying the

| acquer conposition on the substrate, 15 thus

obtai ning the coated substrate, c) using one or nore
subgdrades/dbossgoated to consgruct a mﬂﬁegyﬁgggdé) 07235
cell, where the coated sides are in the interior

the cell, d) charging a polynerizable |iquid conposed

of _20 nononers capabl e of free-radica

pol VAEFNZ ot FBRIS where appropriate with pol yneric

content, to the polynerization cell, e) free- radlca

pol yneri zation of_the polynerizable, liquid in th

presence” bf<&° ioﬂ?ﬂ%r?g ¥6hngzsiuﬂ%?§5%6? ﬁﬂﬁ#%ﬁ%oﬁrom a

theplm$er®abbtamnghmecvﬁaaﬁme@—kean&har@dMym@ﬂﬂ%Atlon with
sub to 0 he surfaces of

fregﬂéaég al - po ?%Egﬁ 8% pl4sti Chor ?r?hesﬁ98§t|8§a the
art fel kowand p¥0¢@ﬁavshgp$he coated plastics article

with 30 inorganic coating on one or nore sides from

the polynerization cell. 2. Process according to

d ath 1,08Ha9 acdeFioNgn ftieat £RatpPasties armieision to

has the é@@@eeﬁfs@b%k@bte35w§@§eki QaCBEQQeséompos%%%on in

o

according to Caima1l, characterlzed in that
0 astic BbtERnalkt e oF l??%eb?%ﬁgcaﬁ hegion promoter and

pol yneri zadroanis papoliybethykenpibaehyl aheaOkagio of from

I P
2OLYSLYLERE. o SLSOCSRS, CEERL L0005 Chpriace

pronot ermdy ebdposerpovisa Ebdw ofoat rebl agewn, of Si 02
pargy Cleérffngftﬁblaﬂ§cq&§€deaﬁgbgﬁilén iﬁpcﬁgé substrate,

accor d 0 One or nore
15char act effy2doPra i RbRd t Fle | aeried t@nposi ¢ on

OO S LAe gt Sk Plote SHLestoged pariu setad <o
partlclego?%truCt yﬁ“if%erlzatlon cell, where the coated
sides are in the interior of the cell,
d) charging a polymerizable liquid composed of
20 monomers capable of free-radical polymerization,
where appropriate with polymeric content, to the
polymerization cell,
e) free-radical polymerization of the polymerizable
liquid 1in the presence of a ‘polymerization
25 initiator, whereupon the internal inorganic
coating transfers from the substrate into or onto
the surfaces of the free-radical-polymerized
plastic or of the plastics article, and
f) removing the coated plastics article with
30 inorganic coating on one or more sides from the

polymerization cell.

2. Process according to Claim 1, characterized in
that the plastics article has the shape of a flat
35 sheet.

3. Process according to Claim 1 or 2, characterized

in that the ©plastic obtainable via free-radical



wat er as solvent. 15 6. Process according to Claimb5,
characterized in that the | acquer conposition also
conprises a surfactant or a m xture of surfactants as
flow control agent. 20 7. Rrogess according to one or
nore of Clains 1 to 6, characterized in that the

subséTptier beatDot €dibS @ WBASiShest, PePhaSt{Lste or a
sheet or %g$|33t'03 film 8. Process according to
O HM ST ¥htacterized in 25 that the plastics sheet

or a plastics filmis conposed of polyethylene

t er gpht 9 c in Q_Qne .or [ f
d d?hs 29%%&{%5 %ﬁ§§g§?§$igédgﬁg P%a&ofﬁeogug%gﬁa e(iiécO 3
Sdr i ek ya¢hexheed0inathaer tbenpdbesiion atroaotenpérsacymposed

in thesrangefinem B0 49 120G 490, E;S@&@&@gcez%egsilane

to one or nore of Clains 1 to 9, °‘characterized in

t hatoRrtRN Bt GFreri zabl e liquid is 35 pol ynerized at

from40 to 80C. 11. Process according to one or nore
characterized in that use_.is m

of ai 1to 10 ?e
of 3 porSAETTSatTORTLENe T BASeAtemCBRs Lt CHGIBE tubo 4
10sheettsrac28rised hipethpherak seakueg heaghosiziohr eeagsises

acc [N 1 . f i 1ta. 11
cha]?%%be?i tzthdO‘lnéﬁ kg%at%%ggﬁe&q 2$1 pfolpyanrgilhcyjlés and from 2.5
met bacryPat &l esipbti o praduteenwi thnarrsldct pacaityes in

5 cppdustiyesgpathifg on one or two sides. 13. Plastics
articles obtainable by a process according to one or

more of Clains 1 to 12. 10 14. Plastics article

15accer di npré@e st ai ardrdigharast erlized 5,0 thatrddedi@sed in
an gl ectri aIIy]Ponductive coat%ng with a surface ,
resf%?%ncéﬁgﬁallé¥x¥ﬁﬁh of PBHGSIT1PB 10365%2 1FMEises  a
Pl astrCaclaant cbe acodrdtiurg tof Garfed@amts 18s flow control
chaéggﬁgyized in that the [ ayer thickness of the

20 7. Process according to one or more of Claims 1 to 6,
characterized in that the substrate be coated is a

glass sheet, a plastics sheet, or a plastics film.

8. Process according to Claim 7, characterized in
25 that the plastics sheet or a plastics film is composed
of polyethylene terephthalate.

9. Process according to one or more of Claims 1 to 8,
characterized in that the substrate is dried with the

30 lacquer composition at a temperature in the range from
80 to 120°C.

10. Process according to one or more of Claims 1 to 9,
characterized in that the polymerizable 1liquid is
35 polymerized at from 40 to 80°C.

11. Process according to one or more of Claims 1 to
10, characterized in that use is made of a

polymerization cell in essence consisting of two sheets



electrically conductive coating is in the range from
200 to 5000 nm 20 16. Plastic according to one or
nore of Clainms 12 to 15, characterized in that the
scrub resistance of the inorganically coated surface
to DIN 53 778 is at least 10 000 cycles. 25 17. Use

of whehpba@sipesraltseheingcoediing to one or nore of
' structures, for

d o 16 for encasin
cqutop or AP B, GORCTHROR nERhPAG COvorbrel Rt Claims 1 to
i ncubat orbarfaotedigpbHaysn f arhati sual dhepkay oscr Qm‘]Symethyl

an I r,een; co r - RIOJ ctlon
SR BLSURPTLENR (S RROIS M cany
Eﬁev¢@@@uct1ve coating on one or two sides.

13. Plastics articles obtainable by a process

according to one or more of Claims 1 to 12.

10 14. Plastics article according to Claim 13,
characterized in that it has an electrically conductive

coating with a surface resistance smaller than or equal
to 10 Q.

15 15. Plastics article according to Claim 12 or 13,
characterized in that the layer thickness of the
electrically conductive coating is in the range from
200 to 5000 nm.

20 16. Plastic according to one or more of Claims 12 to
15, characterized in that the scrub resistance of the
inorganically coated surface to DIN 53 778 is at least
10 000 cycles.

25 17. Use of the plastics article according to one or
more of Claims 11 to 16 for encasing structures, for
equipping cleanrooms, for machine covers, for
incubators, for displays, for visual display screens
and visual-display-screen covers, for rear-projection
30 screens, for medical apparatus, or for electrical

devices.



