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-1- WD 2008/ 022861 PCT/ EP2007/ 057547 Met hacryl ate

resins for producing of road markings The invention
relates to nethacrylate resims and to their use. 5

Al ongsi de net hyl nethacryl ate, prepolyners, polyners
andon2Pe8f U8 bnal nononer units, acryl BCEYEPSOOH /57547
n-butyl acrylate or ethylhexyl acrylate, are also used
for production of extrusion resin systens and of spray

10 r dghasitisge FoTing Samirradussisid W mpad markings
Cbnstitution has a deci sive effect on feasible

lica- tlon te atures. There are_therefore nmany
ﬂ?%r et S\ _EL%tBE 1759762 hgSay LpE6m BBDtRS 3@1160 to

70®h®yrvws@ht of nmet hyl net hacrylate, from about 10

to 250 by weight of a copolyner of vinyl chloride

with vinyl acetate, plasticizers, paraffins and

et kprgpfdgphospitivrlousedtiag rvds ta  coppesblliyorrkor polymers

CQ%%ﬁ'HQth@QBE@QoﬁQg'Méﬂﬁdgi yg)oéé Q2.5 such as
Fch®ar e

describes resin mxtures wt i ves

i Mt dtited t3CFetee Pﬁee§hmlﬁlr@§gé @fCIt}’H@ter,esﬁl”rﬁ also used
Hyfth 10 xyed dnyd + 1eet haer yékatrasilanu&%@ lal %%scleqﬁ; AHOPYE eQﬁray

glycol, an acid dri.des. Mbst, systens |isted
geynesrléi e a?tset“}sdn}nod‘”dﬂsy XijE & 5956 AiLf??%nﬁcl oses a
reduced odour, cold-curing reactive (nmeth)acrylate

o, | d_of crylate ]
WhIC 1|§g1€gh€§%%%%6%%%%;ﬁﬂgf EFVIH Ié?%na%f%ggo?ppfica
vityin éstmesat3ygeAcryl ates are nononers which have

hitgh AR tPI8SFH® many different systems.
DE 1769722 wuses from about 30 to 70% by weight of
methyl methacrylate, from about 10 to 25% by weight of
a copolymer of wvinyl chloride with wvinyl acetate,
plasticizers, paraffins and esters of phosphorous acid

as a composition for covering, coating and filling.

WO 01/18102 describes resin mixtures with additives
which are intended to reduce the shrinkage of the
resin. Hydroxyethyl methacrylate is used alongside

propylene glycol, an acid and anhydrides.

Most systems listed generate a strong odour. DE
19826412 discloses a reduced-odour, cold-curing
reactive (meth)acrylate resin for floor coatings

composed of (meth)acrylates, which also contain comono-

mers, vinylaromatics or vinyl esters.

Acrylates are monomers which have high vapour pressure,
their odour therefore being readily discernable.
Compliance with maximum workplace concentrations is
required during handling of acrylates.

It was an object to provide resins in which the use of
acrylates 1is not necessary. Another intention is that
hardening be rapid, and that the applications have

maximum temperature latitude available.
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their odour therefore being readily discernable.
Conpl i ance wi th nmaxi mum wor kpl ace concentrations is
requi red during handling of acrylates. 35 It was an

0 c Lde resins in which the us f
a2$§lé95§/€%9%%f necessary.‘Aﬁofher inteﬁ?féﬁp?go¥ﬁg?7547
hardeni ng be rapid, and that the applications have

maxi mum tenperature | atitude avail able. WD 2008/ 022861
- 2 - PCT/ EP2007/ 057547 The obj ect has been achi eved

o OO b B R i A el Hare T et 15 abr ot B eBased
5 @Il‘i dﬁ@@@aqu/@ wowmgmn@f met hyl met hacryl at es,
fromdsy 1o 40%-hy weightof c(mggt?/ﬁy vva&l%l ya{F%rﬁLates

and/ or of conopnoners’s, fromO to 10

crioa i Hki Ry Hjerts, e ¥FomE tlﬁﬁ@%lbyﬂﬁl\?é’}ag?rﬁyl@ftes,

aceeber atsor so1 @nd 9f QEthehtrauxf | i @dteS aa%d1ic polymers
It has been found that these reactive

addlcp VEeS.
r S HLrE HPNVREET%ent basis for fornul ations which
arferarsualtdoy ]L(S%ed:)y fv(H1g’koacbﬁTBiﬂGS’mrﬂd’1d1g laeemts,

cofegé gs- tol!ii rv\;esl Ys£ 81er% en found that the

use acr necessar Y *has been found
trPa”td Ch% Ot{i?é—’ @fumrlétalmm@ (armest ta)d@@rtwvases can

decd shugl YodJWPr e¥Engt e 4 OPRELY pcreodfdtll% frtbens are an
reactive resins. Reactive resi ns based

WAk 3R Lot Hare (Hetdns 267 s y@w eugydi by tused

midkedoad educadoedews Sickee ddaeingel.atile
constituents are elimnated. Furthernore, the

nmet hacryl ate resins exhibit good flexibility with high
nmechryiicainadtyabi liitt y haEheypeawmr ediemdavehaxceihentuse of

Flou 1RiReritd 65, and. exgcellent 1SULLace ORI LI LS nLD the
use of urethane (meth)acrylates can decisively improve
the property profile of the reactive resins. Reactive
resins based on methacrylate with wurethane (meth)-
acrylate exhibit markedly reduced odour, since the
volatile constituents are eliminated. Furthermore, the
methacrylate resins exhibit good flexibility with high
mechanical stability. They moreover have excellent flow

properties and excellent surface properties.

It has been found that the reactive resins are suitable
not only for sprayable resin systems but also for
extrusion resin systems. The processor can therefore
easily wuse various processing technologies with a
reactive resin mixture. The wviscosities are about 10-
5000 mPas.

It has also been found that the resins can be processed

with wide temperature latitude of from 5 to 55°C.

"(Meth)acrylate" here means not only methacrylate, e.g.
methyl methacrylate, ethyl methacrylate, etc., but also
acrylate, e.g. methyl acrylate, ethyl acrylate, etc.,
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It has been found that the reactive resins are
suitable not only for sprayable resin systens but
al so for extrusion resin systens. The processor can

t hgre j use vari ous_processi ng [
vvl‘t%{% gegg/g‘gg%ﬁze resin mixtdre. The vigéﬁg‘???é@gé&iﬁm
about 10- 5000 nPas. It has al so been found that the
resins can be processed with w de tenperature

| atnd udexiofirés omd 5che SbC 35 "(Meth)acryl ate” here

means not only nethacrylate, e.g. nethyl

met hacryl ate, ethyl nethacrylate, etc., but also

acPyt atdrte.qyl ardtvhy bradeykate, cvbhagimert ylist ep eteagtive
Q- 2908/ P2286 1o 5n X ++BCGIER2007/ 057547  and mi xt ures

of _the two. One particularly preferred enbodinent is a

f !
r e2c?Tve ©F ekl Mhdiet Fonth tiRG OIS BT HomcE 1ie tre%
byt weh gig w0f w%tﬂm%i(ggﬁi rﬁﬂGﬁéﬂkﬁll?Snetl‘f;rchlyl%gsegiqb45%
by. wei g 0 wl .nmethacrylates, from to, 0
wel At %% (%%?%%"cr)ﬂyi cwﬁﬁiﬁ%@r 3 a(ﬁl?;%&) a5fyLic poYymers
comwhorers, dammdines 3% by wei ght of crosslinking
agem;s, of Q% weight. of. ac rators and
of otnﬁeor %ﬁx{l iqg)riqve%%gﬁtd Cﬁ% |t|s\%’Jelsl.n9J lﬂ%i %%Jaer?ﬁt%é and
addi? Vs uséd Romsdide fgAcmedesataisast i ci zers,
stz |dzZ eyea{d il 10151 MRXeS Riditiveld activators
and/or antifoans. (Meth)acrylic polyners and/ or
conononers are added to inprove pol ynmerization
prraperltiises esreehani eadipropert uesd adbesiofet orddp€lators,
S trate, dth .hcal__properties_of the resins. .
TR et aary! at £ BBl AeFESanar P -Eohgnoml &-ar 6 207 1%
s lcddived ofnsomarise cacr vl frminyaver s(MeBtremryllic  polymers

and/or comonomers are added to improve polymerization
properties, mechanical properties, adhesion to the

substrate, and the optical properties of the resins.

The (meth)acrylate polymers and/or comonomers are
selected from the acrylic polymers, methacrylic
polymers, acrylic-methacrylic polymers, styrene

acrylates, urethane (meth)acrylates, these having been
prepared via bulk polymerization, emulsion
polymerization, suspension polymerization or solution
polymerization. Crosslinking agents used are in
particular polyfunctional methacrylates such as allyl
methacrylate, ethylene glycol dimethacrylate,
diethylene glycol dimethacrylate, triethylene glycol
dimethacrylate, tetraethylene glycol dimethacrylate,
polyethylene glycol dimethacrylate, 1,3-butanediol

dimethacrylate, 1l,4-butanediol dimethacrylate, 1,6-
hexanediol dimethacrylate, 1,12-dodecanediol
dimethacrylate, glycerol dimethacrylate,

trimethylolpropane trimethacrylate.

Accelerators/activators that can be used comprise the
commercially available accelerators, such as aromatic-

substituted tertiary amines. Regulators can also be



10

15

20

25

30

35

.- EAREIST Y ERSEINE

pol ymers, acrylic-nethacrylic polyners, styrene
acryl ates, urethane (neth)acryl ates, these having been
prepared via bul k polynerization, enulsion

poh%"?ﬁb%?bb? 51suspensmn poﬁyqerizatioggg?g?gbﬁkygg7547

Izatron. Crosslinking agents u
partlcular pol yfunctional nethacryl ates such as allyl
nmet hacryl ate, ethylene glycol dinmethacrylate,
di ethyl efeMgtheolry tanes hace ybat Bersbl et hyé@ne gl ycol
di met hacryl ate, tetraethyl ene glycol dinethacrylate,
30 pol yet hyl ene gl ycol dinethacrylate, 1,3-butanediol
di FseRaLe§| atfe, otharburuinedils épﬁeﬂha@;ﬁybat@nd laeditives
hegggeggggfgiﬂgthacrylate 1, 12- dodecanedi ol
dlnetPacr |, at % ycer ol dlnethacrylate ,
trihe Ayt @ppgﬁﬁ écﬁFFﬁﬁtH5EF§laF§ egfers, polyols, oils

AC@eI phahaltsfest i yab@r shé hataeamlaerweeﬂleewkgsgrbbe, it
[Ci vallable accel erat or

su%stpfu eagP Ftic8r y S5 e St%&@ﬁ?§18g§n85ﬁ a$¥ ngqupne
2008¢ DpR8bies , 4oho RETIERY GO Q3 v4h 1 tused.

55&@%@§&£M$aéﬁé ?{@fé%é% a@éYe8§§§ f#%ﬁnphgfgggugtggrthe

sui t abl e auxi | es and additives are para

Praferiets pl éﬁfdmcw@nﬁsed p@rrefégtrerbesqﬁol yéhsradi | eils,

(ngyﬁ$ﬁ|@é§§va€¥&5@tr&hﬁt@@fiV§€{¢e@hb?|§@§§ogﬁeugsters
referabl e tocfse su tltuted phenol s,
aq‘ié)trfo%ees%ee’?si VPt CEpHi*fE¥ Sand phosphi t es.

Amtlfoans are preferably selected fromthe group of

ﬁﬁg %ley &#@d%bugédr§§§gb%%5c paraffln based or%%ng to

erivatives erl va¥| ves Ofacc| ycoI I=C
estlerign 1 ofamcleei vsedt éns fandwﬁfatpmrysslvlr@@tnecsan | rohasver

beemfround ghak, reactdvepLesins aceor ghRg dRirse fillers,

wetting agents, dispersing agents and flow-control

agents, UV stabilizers, and rheology additives.

Auxiliaries and additives preferably added for the
field of application of the reactive resins as road
marking or surface marking comprise dyes. Particular
preference 1is given to white, &red, blue, green and
yellow inorganic pigments, titanium dioxide being

particularly preferred.

Glass beads are preferably used in formulations for
road markings and surface markings, as reflectant.

The diameters of the commercially available glass beads
used are from 10 to 2000 um, preferably from 50 to
800 pm. The glass beads can also be silanized to
improve processing and adhesion.

Fine fillers and coarse fillers can moreover be added
to the formulation. These materials also have an
antislip function and are therefore particularly used
in floor coatings.

Fine fillers have Dbeen used from the group of the

calcium carbonates, barium sulphates, quartzes, powder
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15 daim1l can be used in formnul ati ons which can
noreover conprise dyes, glass beads, fine and coarse
fillers, wetting agents, dispersing agents and

fl r ents, W stablllzers and r
ad@&??@gé(géagggXI|IarIeS and?® addltlves BFE? %B?i/057547
added for the field of application of the reactive
resins as road marking or surface nmarking conprise
dygsarPact | cplrarippretedennd ifingiden tcahi teighedes and
blg§189 %efl nd yel l ow i norgani c pignents, titanium

di oxide 25 particularly preferred. G ass beads

ar@0@1%¢eﬁaﬂw¢r@se@S¢® t@mpmﬁaeiomsaﬁmnesxoadiHnDbEmQSes,
and, s dace g?§k51§5& 5%? The di aneters of
a ass eads

t he commer ci y avar | 30 used are
from10 to 2000 m preferably from50 to 800 m The

g'ﬁé@tﬂﬁﬁdég%ﬁﬁsahﬁﬁib§1§% Al 2ed sbRn kMUY erl ow-control
ine frlleérs and coarse

rocessi an dhe
f.fr”rcg% auf%n ngyéﬁiﬁe HddeFeq o fERE £ bRRUISEG . of the
Thﬂn%hmﬂ&ylh&&r@&@fbmmwﬁ @Dyc@ﬁ a@t%?htpvéyncpbopeanars,
are t e art arly us in fl.oor coatin

R PR R RSt LELLBLIIPEe | Retadtl P anc
c&@mm%n@péycab@pmwmsm phates, arrqluwst,z e@ndpo@deiva-

W@ 2008/ %2528%1&3/(:0510 PgéngOOa@SZa%Agtlcqu%gtté% and of

preci pi tated-and fumed silicas, pigments an
criEHI 5% Coarse fillers used conprise quartzes,
cristobalites corunduns and alum niumsilicates. 5

ti.n ents an ersi ng agents, and fl ow caont
ai ots a?q %gsref%?sa%ﬂ %e‘?cécliseed ‘??‘%‘fﬁ t-hjeorg‘?djo T’t?}ﬁje{lzers
alldehol¥, diyalr ocardons argl yooéfdeabiat issdsected from the
p%h%ﬁ&beBE’ the benzophenone derivatives, benzotriazole

derivatives, thioxanthonate derivatives, piperidinol-

carboxylic ester derivatives or cinnamic ester
derivatives.

Rheology additives used preferably comprise
polyhydroxycarboxamides, urea derivatives, salts of

unsaturated carboxylic esters, alkylammonium salts of
an acidic phosphoric acid derivative, ketoximes, amine
salts of p-toluenesulphonic acid, amine salts of
sulphonic acid derivatives and aqueous or organic
solutions or mixtures of the compounds. It has been
found that rheology additives based on fumed or
precipitated silicas whose BET surface area is from 10
to 700 nm®/g are particularly suitable. It has been
found that rheology additives based on silanized fumed
or precipitated silicas whose BET surface area is from
10 to 700 nm?/g can be also be used.

The inventive methacrylate resins can be used directly
or for production of formulations for road markings and
floor coatings, for example of asphalt, concrete and
earthenware, and also on o0ld coatings and markings for

renovation. The resins and formulations harden wvia
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pol ysi | oxanes, pol ycarboxylic acids, saturated and 10
unsat ur ated pol ycarboxylic am ne am des, and deriva-
tives of glycolic esters, of acetic esters and of

Eskéng?F?5§§8sit is al so pos%ible to usgcgzgg$§§285§gs47

| zers.” 15 The WV stabilizers are
sel ected fromthe group of the benzophenone
derivatives, benzotriazole derivatives,
t hEoganrhdhat b derlweeives;iqi penitdiagiol Lscanhaxykiced via

es j Y, in ] derivatives. 20
Rﬁégf%g§&%%3§%i€2393%ﬁ% %?2%%$€ﬁ§§¥%bnprise

pol yhydr oxycar boxam des, urea derivatives, salts of
unsaé ur ateeptaiboxyl ¥&n estens,y aldyd AR SIS Bhtter
an.ggldlc ﬁospho Ic acid derivative, Ketoxines, am ne
25 5at T ST B TP t PenklEI pRBRFR G YRVERT A saPis ofo not
sutghoni ct actdedefiinvahitves and aqeousr 95t @Fgani 8isclosed
qug%éo s or mxtures of the conpounds. It has been

f ounig T hat rheol ogy additives based on funed or
precipitated silicas whose BET surface area is from 10

30et O N2/ g are particularly suitable. It has been
found t hat rheol ogy additives based on silanized funed
or precipitated silicas whose BET surface area is from

1QEstanp IR0 NN@spreambiee alald e dssad)The inventive
net hacryl ate resins can be used directly 35 or for

production of formnulations for road markings and

fIRmor  qoatdurgsiorf oroexaapl epodyaisphal toadongrieiwy angaint,
eard-henuer e, and gl so ool d coatings and narkings, for, .
renovati on. e resins a or rul at't ons har den” Vi a WI'
2008 F7E8GT -r S 1n PET/ ERXOOT/ D554 cbmperneandi calvhich is

PYIpRRIdszat |0, aWhzGR J Sof nitiatednMi &amiliar processing
machinery, a methyl methacrylate resin composed of

from 0.1 to 15% by weight of urethane (meth)acrylates,
from 30 to 50% by weight of methyl methacrylates,

from 15 to 40% by weight of (meth)acrylic polymers
and/or of comonomers,

from 0 to 10% by weight of crosslinking agents,

from 0 to 5% by weight of accelerators

and of other auxiliaries and additives is produced for
production of component A and a methyl methacrylate
resin composged of

from 0.1 to 15% by weight of urethane (meth)acrylates,
from 30 to 50% by weight of methyl methacrylates,

from 15 to 40% by weight of (meth)acrylic polymers
and/or of comonomers,

from 0 to 10% by weight of crosslinking agents,

and of other auxiliaries and additives for production
of component B.

These are subjected to final processing as follows to

give finished formulations:
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peroxides or Wlight or thermally. The exanples given
bel ow are given for better 5 illustration of the
present invention but do not restrict the invention

to fh di scl osed herein. Exanpl
Ex‘gérpfgg%aé‘y%%%ayabl e cold pl 4sti c") For (Sf/o%%%qqyno%?&”
a sprayabl e road-marki ng paint, conposed of two
conponents (resin A nnnalprated 15 _conponent; resin B

u‘l’KBﬁﬁ;ﬁJn@hﬁtEd conponent ich iggmpesssed in a natio

..w.,!afn resiniCoflppsdd of frdmel1Bto 15% by | 420

‘%Sl ng Tam |[Tar pfodessing | nmachinery, a metnyl
:gefﬁerm/kureei hane ajmet hydcryl at epispbriopr 3@ 3t 0 5()%)b3/ %

ng\ l(af met hyl jref hacy yljat es, z%g&r 15 to 40% by

{ nmnt h) rliji‘r\ Ao

IUIIL UI \IICLII}M |y||u P\alyrrers ullul AvA ] U . .
anioreariemsdidarigien D 1100010% by wei glttitehiwn aeskinki Ng0.0 | %

(@]

%Eirht ,fllférom Otop 450/%byiﬁwei ght Ofm%gCA_ 1elrators ang7of

o

ter—auxt+t+artes—ana—aaatt 1 ves IS ptrot ucu f-or

production of conponent A and a nethyl nethacrylate

regid cosmased, ofs f{k@éﬂ @lﬂigwe&%/amt V\%%néa{ts ; a}?out

ur et hane (et h) acryl at es from wel ght
mAdRA  ARRRacFFatdedis FibrPa5nd 0 146%KBY Lnei(GhtswPtion is

(mch)taqryil lkcg/raél ¥yBers 139PeandhoekpftscosPNONRI&m, f rom

ol IR A AU TS T TrOdORg iy vich 2

cdwrﬁhlz:.knﬁsesafarfewubj.ected ot.e famnal processing

as follows to 35 give finished formulations:
First, 4.0% of hardener powder (50% strength dibenzoyl
peroxide phlegmatized in phthalate) are stirred into
the unaccelerated paint mixture (component B). The two
components A and B are then placed in separate tanks of
the spray machinery, which mixes the components in the
ratio 1:1 and sprays them. Component B 1s storage-
stable for a plurality of days at room temperature with

hardener, but only for 1-2 hours at 55°C.

The pot lives and curing times at various temperatures

are:
Temperature (°C) Pot life (min) Curing time (min)
+5 5 20
+20 3 8
+45 3 S

The formulation was applied using "ECOZET" processing
machinery (600 Um layer thickness), and then 450 g/m?
of "Megalux 600-800 MKT 18" glass beads (compriging
corundum) were scattered on the material (type I). The

marking has the following properties:
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WO 2008/ 022861 - 7 - PCT/ EP2007/ 057547 Conponent A
Conponent B Resin A - 42.0 s Resin B 42.0 D sperbyk

163 0.3 Disperbyk 163 0.3 % Byk 410 0.1 Byk 410 0.1

Ti t anj I OX] 10.0 06 -Titaniumdioxide 10.0 Fin
fi‘ft’ﬁgew%%g%gfne filler 47.8 “The vi sc%%?%%P%?o?ﬁ%%S“
fini shed paint conponents is about 2000 nPas, the
ensity heing 1.6 kg/l Consunption iq about 1.1

o/ mB-for |ashayemn thirgdaress 0f51Qm b TER@ile | HUNTERLAB

or mul| tlos re suitablefor ap paint wth a

ayet i c{}r?br SBF [fr oAt 0. 3| & B ‘X‘?ﬁﬁ% Fi 1’3279 4. 0% of”
angtenmerspowder ( 50%bstE gl h(2&| benzoyl | spesmexindevhiteness
hi eggati zed in phth@lgte) are stirred |nto__ 10 the

naccel er gt ed pai nt mxt e| (conponent B). Fhe two
onponents A and B éloéothmn pl aced in sepapateéttjanks

T O0OCcT T —*"XO

f 4.he spraycgachinegpy,,whi CQ 5n XKes. (ghe (:grrgonents@d'-ri}>4
he ratiqg 1:1 and|sprays them Cpnponept B I's
storage- stahle for a pluralitd of @ys| at/FBom

tenperature with 15 hardener, but only for 1-2 hours

at_ 55C. The pot lives and curing t%rres at F)anrl ous,

t T RUTES 1o e: FOTenpéRdt ur ®}€) PhFSFFf6 ERPAFECTing
Curope:ttives (nvaye +Gst2@ 429 3t&e +4§1r3:1695ar243:a'|]he Fiir

SI n E SSi
rractfr?gneréy&%p ?%léi/gga hi é%ﬁe%g?Z Q_/gcﬁh 45898Frlrﬁute
of (T'adgalu 600-2800 NRY I8 Igllass beads (conprl si ng
corundum) were scattered on the material (type |I). The
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25 marking has the follow ng properties: WO
2008/ 022861 - 8 - PCT/ EP2007/ 057547 Total Shore D
TAPER H Sl unp (2% Tensi|l e HUNTERLAB resi dual har dness

P ond Y nDnoners abr asi on_( 2% BPO_S.
stz‘?'g g?ﬁgzﬁﬁ%%g 500 g- oOn 21000 rpm agéﬂéF?z%o?Lég%%SM
0129090>29054 cmcm N me Susceptibility to

wear and traffic-engineering properties were tested
by the Bundesanstalt fur Strassenwesen [ Feder al

0’4 39s36tarNigght V|1§|Ob| I1|Ot3y 1255 554 SZQO 5370618.891100
34,363 dry (ncd' m2 " 1x-1) Lumi nance 250 226 219 222
45 236 229 223 coeffi cient d (ncd m2 "lx-1)

Pl GREHBIE ) x = BB24 4 = 81344 4Ccoortdi natts 39 36
mmltevzs:(bqult@ |O| astbc"}sd Fepopreguct Eon ofgan 434 363

xfrudabl.e ro rking paint, conposed of two
& g BHE &~ @rzls’? ﬁBA accel erated conponent; resin B

riam;elaecated conponent), 2@ki chibs 222 245 236 229 223
coefficient Qd

(med'm-2 "1x-1)

Standard colour x = 0.324 y = 0.344

Hi hvvae)é Research 1 nstitut e] 5 (test er.. 2005 1DY
10‘9‘101‘) “WO' 2008/ 022861 - 526 7TeRSrshyaverses
Aroperties Nunber of V\,heel traverses (illbiemns) O 0.1
0.2 0.51.0 2.0 3.0 4. O }i\egr z_rsbaglce 1&0 21.0(9/'330'9)“ 4.0
1UU J.UU J.UU 1UG 100 o 4141 AV

4

4

c—nmrnmr\)

coordinates

Example 2 ("cold plastic")

For production of an extrudable road-marking paint,
composed of two components (resin A accelerated
component; resin B unaccelerated component), which is
processed in a ratio of 1:1 using familiar processing
machinery, a methyl methacrylate resin composed of

from 0.1 to 15% by weight of urethane (meth)acrylates,
from 30 to 50% by weight of methyl methacrylates,

from 15 to 40% by weight of (meth)acrylic polymers
and/or of comonomers,

from 0 to 10% by weight of crosslinking agents,

from 0 to 5% by weight of accelerators

and of other auxiliaries and additives is produced for
production of component A and a methyl methacrylate
resin. composed of

from 0.1 to 15% by weight of urethane (meth)acrylates,
from 30 to 50% by weight of methyl methacrylates,

from 15 to 40% by weight of (meth)acrylic polymers
and/or of comonomers,

from 0 to 10% by weight of crosslinking agents,

and of other auxiliaries and additives for production

of component B.
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processed in a ratio of 1:1 using famliar processing
machi nery, a nethyl nethacrylate resin conposed of 10
fromO0.1 to 15% by wei ght of urethane (neth)acryl at es,
from % by wei ght of nethyl nethacr Iates
15‘9’?o§g%é/2%€9§@ght of (meth)dtrylic pol 99%@ 3%/%?7547
of conononers, fromO to 10% by wei ght of crosslinking
agents, 15 fromO to 5% by weight of accelerators and

of TRt ber aauxiduad@santh addhil vesdce sprieduced fellows to

product f copponent. A and a nethyl nethacryl ate
lvec%ﬁﬁjo%é%gc?gw%fﬁ B MS o 15% by wei ght  of

ur et hane (meth)acrylates, 20 from30 to 50% by wei ght

of =ogg[,1tn£t hacr | ates| flrom 15 tc%m 0% by yei ght of
(rreti)yactyt+e—potyrrers—and/ or of w..u..orrers, om0
toRélECt% Bv wei ght DQQCQCDSQI i nki ng a@empsB and of ofheroo | %

nr‘ir\l _

na
UIIpUIICIIl D. \'A &) LJUOI UZgE 10 = FPCITEFZUUTT Uo7 07T

cace28ubj ected 18 fEnal procéssinage ad’ foll ows 4.0 | %

C
Tl

9i & ohl; O Shed S Muh afd pas: Conporgnt, A, LRG| By o0 | 3
Resim A 2000 9% Restm B 20. 00 Byk 410010 DyK 410

Rime Béhtdhe 27 0290P% Bdnt one 27101011 H% anj um 17-50 | %

o

dde 20100 % panium;di oxi de | 8500 Himne.fill e§5.oo 5

0.00 FIrne 1111 l/.bUcLDarse fitter 2500 Coar .
.Helf.lfectén:vqarbeaﬁ&f 22t4%/% Heads 25R6ALEeE 1 PEGES b %%QOO %

—h

25.00 5 The viscosity of the finished paint conmponents
Iczrnggq}'ltslscooﬁssltoyoo tal'§ 1nlsgr$nc§l tg/n?telggmp;éggn’gg/ié about
15 OOO mPas, the density being 1.85 kg/l. Consumption
is about 3.7 kg/m® for a layer thickness of 2 mm.
The formulations are suitable for applying paint with a

layer thickness of from 1.5 to 3 mm.

First, 4.0% of hardener powder (50% strength dibenzoyl
peroxide phlegmatized in phthalate) are stirred into
component B. The two components A and B are then placed
in separate tanks of the extrusion machinery, which
mixes the components in the ratio 1:1 and extrudes
them. Component B is storage-stable for a plurality of
days at room temperature with hardener, but only for 1-
2 hours at 55°C.

The pot lives and curing times at various temperatures

are:
Temperature (°C) Pot life (min) Curing time (min)
+5 7 17
+20 3 8
+45 4 12

The formulation was applied at 2 mm layer thickness
using a Plastomarker, and then 400 g/m® of "SWARCO 600-
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Is about 3.7 kg/n2 for a layer thickness of 2 mm The
formul ations are suitable for applying paint with a

| ayer thickness of from1l.5to 3 nm 10 First,
(50% strengt h di benzoyl
pht hal at e) are stirred i

haggenss
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1-pPropriitssat 55C. 20 The pot lives and curing times

at various tenperatures are: Tenperature (C) Pot life
(mm)y—Corimyg trme () +57 7 17— +20378—+45 412
TheTe®thrul| athoie Was BHFR 8d| aflempmidsay erfenfi tk Ne§8ITERLAB
25-disiangl 4 nEh-astosmr kegy andgbhen 40 gl M, 9fs SWARCOy
600 WO 2008/ 022861 |- 11 - PCT/EP2007/ 05547 80Q NMKT
148812 G| ass beads *REFEI St atlLEr B oh )t hetrengtter|iwiiteness
(types1). |The markingobag-the follow ngl praperties:
festeuat—har dness. 53 BA6 oo pond-vi--FSHGRors
gbr &pen (2% BPO S|) striengt h7 vihit eness| 500 g- gn 87.21
“QOOAr pm asphalt 0{03 48 0.15_ (.2 7.2 > 2N§me21 cmcm
N2

Susceptibility to wear and traffic-engineering

properties were tested by the Bundesanstalt far

Strassenwesen [Federal Highway Research Institute]

(test number: 2005 1DY 10.12).

Properties Number of wheel traverses

(millions)
0 0.1 0.2 0.5 1.0 2.0 3.0 4.0

Wear resistance 100 100 100 100 100 100 100 100

(%)

Grip (SRT units) 62 44 44 41 40 40 37 36

Night wvisibility, 267 523 567 569 554 544 446 372

dry (med'm-2 "1x-1)

Luminance 251 230 244 245 243 235 235 240

coefficient Qd

(mcd'm-2 "1x-1)

Standard colour X = 0.326 y = 0.345

coordinates

Example 3 ("agglomerate structure", PATHFINDER®)

For production of an extrudable road-marking paint of

PATHFINDER® type, composed of two components (resin A
accelerated component ; resin B unaccelerated
component), which is processed in a ratio of 1:1 using

familiar processing machinery,

a methyl methacrylate
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5 Susceptibility to wear and traffic-engi neering
properties were tested by the Bundesanstalt fur
Strassenwesen [ Federal Hi ghway Research Institute]

i) 2 (V088 i i ons)” 5 001 0.2 0 6TAE0H80 D) a8 seT

rave%
4.0 \War resistance 100 100 100 100 100 100 100 100
(% Gip (SRT units) 62 44 44 41 40 40 37 36 Night
VisébitidynpR673 528 567 569 554 544 446 372 dry

* “1x- 1) Luni 251230 .244 24 235 235
STt 155 et &Y (Rt Fs b G i hes.
= rae6e § to BG4y couralinatfesndixaniplre thyagy terer at e
Stfﬂ&%uﬁ%"’tgwﬂlgﬂIQQER(QEiEHE Q?Pd%%E%%Qﬁg%ﬁ%Eﬁ\Spolymers

ext rudabl e road- marki'ng paint o
t yH/ Qo rfifo SEINBTORSHS conponent s (resin A accel erat ed

CoffRementto resi B waneel st aled s 1IGIROREMJen i ch i's
ﬁ;%(iesse [ 25961 rati 01@3{ :}fdfrl u5|egg fam It ar processing
het v © & metthyie itth &t \ASHss W8 “3568/ 022861 - 12 -

PCRIERZDOFL &7 54Ux 1l esrtieconpds ediddft iffe@m 15 lpteddbdd for
b :?’Eﬁi"ﬂ%t' q_; et r§ h),acryl.at es from 30 10 50%
bi/}j wel g t 0 %Et h€$ﬁfe1% %‘g%rﬁ ataéég, r 8" %t om%%%?%f/y{ate
wel gt sforaestss) adryl i c pol yners 5 and/or of
CHEAPOMENS to 15% by weight of urethane (meth)acrylates,

from 30 to 50% by weight of methyl methacrylates,

from 15 to 40% by weight of (meth)acrylic polymers

and/or of comonomers,

from 0 to 10% by weight of crosslinking agents,

and of other auxiliaries and additives for production

of component B.

These are subjected to final processing as follows to

give finished formulations:

Component A Component B

Resin A 20.00 | % Resin B 20.00 | %
Byk 410 0.30 % Byk 410 0.30 | %
Bentone 27 0.30 | % Bentone 27 0.30 | %
Titanium dioxide | 10.00 | % Titanium dioxide | 10.00 ] %
Fine filler 24.40 | % Fine filler 24.40 | %
Reflective beads | 45.00 | % Reflective beads |45.00 ! %

The viscosity of the finished paint components is about
9 cm by the DANIEL slump method. Consumption is about
1.6-3 kg/m?.

First, 4.0% of hardener powder (50% strength dibenzoyl
peroxide phlegmatized in phthalate) are stirred into
component B. The two components A and B are then placed
in separate tanks of the extrusion machinery, which

mixes the components in the ratio 1:1 and extrudes them
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fromO to 10% by wei ght of crosslinking agents, from
0O to 5% by wei ght of accelerators and of other
auxiliaries and additives is produced for production

of _co nd a nethyl nethacrylate__10 resin
coﬁ%og§§92$£%$%ﬁ1o.l to 15% by viei ght ofpﬁ?2?5%9%7/057547
(nmeth)acrylates, from30 to 50% by wei ght of nethyl

nmet hacryl ates, from 15 to 40% by wei ght of

(netdy aar ybbehpdl yorns @norerof B?Oi@n@ﬂBf§g315t£15Dén for
n an

0to % wei ght. of cr.ossl i nkij agent s 0
ot%e?igﬁ§?¥F%rPgsd§¥g éﬁﬁi??W%st?%@e%%Qﬁﬁ%tVbﬁh %ﬁrdener'
copponemty BioTHes? laversudj exi®d to final processing

as follows to give finished fornulations: 20

Conponent A Conponent B Resin A 20.00 Resin B 20.00
Byk@119°D. 30ves 8 aBfk G n@ 30.%s Beht el @Fs 0E80peratures
Bentone 27 0.30 Titani um di oxide 10.00 Titani um

di oxide 10.00 Fine filler 24.40 % Fine filler 24.40

ﬁeLLeGLL¥e—beads 45, 00 Reflective heads 45 00 _The
Vi Seagidnatafret He di ni sived paifet (@QRponentsrisg abot (Pin)

m by the DANTEL sTunp nethod, Consunpfion is abqut

6-3—kgr-H2—25—Fi+rst—4-0%of -hardener powder £50%

. r\ul e . L9 1T T T, 1 U709 TS T T O oo vyvoroT
trength dkdenzoyl |peroxide phl egmatized in 8

nN_E=0

ht hal at e re stirrned into onponent |B. The t
*‘2491\ han r\fﬁrrp

PR and v end Lrnlcanar at A

B o 1
UITPUTICTIU S A arrtu o -e—thrneh Pt ttu TT——oCtparattT Rk

of the extrusion machinery, which 30 m xes the

CQﬂﬁpner§vhﬁaEq%nrat%%sl:1a§B?igétrugﬁs thED  form  of
"agglomerate" using "Plastomarker Junior" machinery,
consumption of material being about 3 kg/m® - the
material then for scattering being Potters 3D-AC-05
(type I).

Susceptibility to weaxr and traffic-engineering
properties were tested by the Bundesanstalt flr
Strassenwesen [Federal Highway Research Institute]
(Eest number: 2005 1DY 10.13).

Properties Number of wheel traverses
(millions)

0 0.1 0.2 0.5 1.0 2.0 3.0 4.0

Wear resistance 100 100 100 100 100 100 100 100
(%)

Grip (SRT units) 56 51 48 48 46 45 43 42
Night visibility, 282 355 335 316 335 356 298 299
dry (mcd'm-2 "1x-1)

Night visgibility, 295 120 221 70 66 81 122 114
wet, 2%

inclination

Luminance 244 244 240 223 233 253 248 249

coefficient Qd

(med'm-2 "1x-1)
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WD 2008/ 022861 - 13 - PCT/ EP2007/ 057547 over a
toothed roll. Conponent B is storage-stable for a
plurality of days at roomtenperature with hardener,
bug .o hours at 55C. 5 The pot

cu??ngbge 852& vari ous tenpé?%tures ECT¥§§%§52(%?%547
(O Pot Ilfe (n1n) Curing time (mn) +5 8 18 +20 3 8
+45 3 11 The fornul ation was applied in the form of
10stagglrdnesate” using " Pkastonegker Junior" y = 0.349
ﬁ%tesconsunptlon of material being about 3 kg

3E>A(}05 (type 1). 15 Susceptibility to wear and
traffic-engineering properties were tested by the
Bundesanstalt fur Strassenwesen [ Federal H ghway
Research Institute] (test nunber: 2005 1DY 10. 13).
Properties Nunber of wheel traverses (mllions) O
0.10.20.51.0 2.0 3.0 4.0 Wear resistance 100 100
100 100 100 100 100 100 o) Gip (SRT units) 56 51 48
48 46 45 43 42 N ght visibility, 282 355 335 316 335
356 298 299 dry (ncd m2 'Ix-1) Night visibility, 29S
120 221 70 66 81 122 114 wet, 2% inclination

Lum nance 244 244 240 223 233 253 248 249
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coefficient Qd (ncd' m2 '1x-1) WO 2008/ 022861 - 14 -
PCT/ EP2007/ 057547 Standard colour x = 0.332 y = 0. 349
coordi nates WD 2008/ 022861 - 15 - PCT/ EP2007/ 057547

Pat.en j thacryl ate resins, contajpin
tg%%%/o)gé?\b\g?%% of urethare *5 (mat h) ac#g#ég%g}&ﬂgﬁsw
30 to 50% by wei ght of nethyl nethacrylates, from 15

to 40% by wei ght of (nmeth)acrylic polynmers and/or of
conononers, fromO to 1P&kbytweighhsof crosslinking
agents, 10 fromO to 5% by wei ght of accelerators and

of other auxiliaries and additives. 2. Methacrylate

resi ns Methrdintpte Goins 1, coumaiinging 15 from3 to

10% by peight ©f; urethaneg s metf) ac%li@ih?s, EEom 35.t Q506
45% by wei ght of nethyl nethacryl ates, rom?25 to §5A)
by wei ghfte'od) gwefpRIylic pol yners and/or of
cormnorrffcfﬁn B?@Otfcf m%}ﬂb@ w?é%@gmé:t V&Eﬁ]lc gt 181 Gt’(e?@dr@ﬂga%fs,
agents, ro 0, 3% wej, 0 ccelerators and.o
o hor st ot w6 4 Bl erags. o5, TREEhbRryTAce BoLTmers
resi ns antordiag dondlcaiand, or 2, 25 characterized in
that t i 14 ar. ddj.- td v ri

I¥%5HD% ﬂéilﬁ?égpgfﬁggkéﬁq.é?%é?ﬁgﬁﬁggfgﬁggts,

regul ators, plastici . i Zers/inhiDi
waxes, Biew, 0 de iSfathr g7eignd/ mf @andeleamsors

and of other auxiliaries and additives.

2. Methacrylate resins according to Claim 1, contain-
ing
from 3 to 10% by weight of urethane
(meth)acrylates,
from 35 to 45% by weight of methyl methacrylates,
from 25 to 35% by weight of (meth)acrylic polymers
and/or of comonomers,
from 0 to 3% by weight of crosslinking agents,
from 0 to 3% by weight of accelerators

and of other auxiliaries and additives.

3. Methacrylate resins according to Claim 1 or 2,
characterized in that the auxiliaries and addi-
tives used comprise regulators, plasticizers,
stabilizers/inhibitors, waxesg, oils, activators

and/or antifoams.

4. Methacrylate resins according to Claim 1 or 2,
characterized in that the crosslinking agents used
are polyfunctional methacrylates such as allyl
methacrylate, ethylene glycol dimethacrylate,
diethylene glycol dimethacrylate, triethylene
dimethacrylate, tetraethylene glycol
dimethacrylate, polyethylene glycol
dimethacrylate, 1,3-butanediol dimethacrylate,
1,4-butanediol dimethacrylate, 1,6-hexanediol
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30 4. Methacrylate resins according to Caim1 or 2,
characterized in that the crosslinking agents used
are pol yfunctional nethacryl ates such as allyl

met ha e hyl ene gl ycol_ di nethacryl at

dl‘g?hé/: %%ﬁmlgil di net hacryldte, triet h@/’FEZ@P%%OWOS""S”
di net hacryl ate, tetraethylene glycol dinethacrylate,

pol yet hyl ene gl ycol dinethacrylate, 1, 3-butanedi ol

di met ha@wé@ﬁ@cryﬂaée butla,mezhdzidébaaﬁdlaﬂr ybaketrhacrylate,

1, 6- hexanedi ol 022861 - /EP2 L 05754

di met haetyTatet 1, 129 é’dﬁﬁe'dl mstclgﬁd’ﬂ‘? g%' §pr0pane
gl ycer cﬂ:rmerteltdmcyyitaé e, trinethyl ol propane
trimethacrylate. 5 S. Methacrylate resins according to

Caiml or 2, characterized in that t he accel'erators
used arNethaonntilee suestinsut edcoedingr ycaniCaegm 61 or 2,

For mul atihons based; on 'I%t hacsy! atg rQébQ%e?&@QEQ' rﬂ;%edloare
to any of Claijnms 1 to conprising dyes, glass beads,

fine aﬁ%%‘é‘?ﬂ’?@@t%ttﬁ%a&@’erﬁ@ne% sper si ng
agents and fI ow control agents, W stabilizers, and
rheol o tlves 15 7. Fornulatio ccor to .
051 m @R A oAt ok REF R ahe OhF it Sograing
used, pTcef engblyf tGlieamsum de@xiSdeconrFamngl atjiegn glass

accormﬂ%% Ckﬁhg] Tn&hQ£%%§%r|E§ﬂléPS,2QJ %%9 ??énts,

beads or SI ani ze ass beads wt aneters
10 to ZUoPidre u@%ntsa Fot nuf BeV opcRkE®t di ageres, UV

A ai m &raharache | zed ivheditaly Hass heads or
sil ani zed gl ass beads with 25 dianeters of from SO to

800 .Lm are used. 10. Fornulation according to Caim
6J.ChaﬁﬁnﬂmwﬁauﬂbﬂIhccording to Claim 6, characterized in

that inorganic pigments are wused, preferably

titanium dioxide.

8. Formulation according to Claim 6, characterized in
that glass beads or silanized glass beads with

diameters of from 10 to 2000 um are used.

9. Formulation according to Claim 8, characterized in
that glass beads or silanized glass beads with

diameters of from 50 to 800 um are used.

10. Formulation according to Claim 6, characterized in
that fine fillers are used from the group of the
calcium carbonates, barium sulphates, quartzes,
powder quartzes, precipitated and fumed silicas,

pigments and cristobalites.

11. Formulation according to Claim 6, characterized in
that the coarse fillers used comprise guartzes,

cristobalites, corundums and aluminium silicates.

12. Formulation according to Claim 6, characterized in

that the wetting agents, dispersing agents and
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that fine fillers are used fromthe group of the
cal ci um car bonat es, barium sul phates, quartzes, 30
powder quart zes, precipitated and fumed silicas,

pi stobalites. Formul at i on ,accordin
toﬁgfgéﬁ§%$g%§é acterized in '%hat t he CBSF§EP¥8P?é9g7547
used conprise quartzes, 35 cristobalites, corunduns

and alum niumsilicates. 12. Formul ati on according to
d ain16f1@ha¢@mtE§ize@eMms t&@édl|@%e“6@féﬂ@r@@@ﬁt%elected

di sper s;j ts and WD [ 022
PCT/ Epz%% 057:27 F59 Ry ant o) % gs\gl%‘togl E}Seed hyvdrocarbons,

pr ef er adl ycskl eceed vafriomst he mrbyptlodérs he albdglkdlsxanes,
hydr ocaégpyn@arbcgiy Pé ?{% Lt | Vs%stu&%@e\(ft Rers, yngagurated

pol ysi |'oxanes, xy ic acids, saturate
unsaturE&%%F%??RﬁX&%ﬁkx@@HﬂQ: anifesani s, dadvatives of

derivatgMesoDfc glatealis esbers,ofc acetis@sters and o
of pol ysi | oxanes. 13. Fornui ation according to Caim

6, char%‘fs:]tye?}r 197 10 that the UV stabilizers used

are selected fromthe group of the benzophenone

derq vat enzotri ol e derj atlv S, . .
tﬁlléoxan% ona]t&& rlg\;/% Ol(/%lslllg B p@l di n%l cEPBBRGFFET2ed 10
ester dérdtvathedsv o‘}?tal@lhimnm tesecérauersahetve@ f4&m the

14. Forgpd @t i gn eﬁeorb@r%pth%ngn@ g‘@:‘:@tgéerbéﬁgofgla~
een se

t hat rheql ogy additives usSed have ected from
the gr ARSof & PEItyAEdr oxy EBiBERBRTGESEE Urdgrivatives,

deri vatgl\mloslaidlscaeﬁad:@eawr at edtrear boxykikrevd0ives or
annonlun1 al.ts of an acidic phosphoric

esters, ﬁ%{
aci d d&riv Ve S & oxiGey 2 tamSTe salts  of

p-t ol uenesul phoni c acid, am ne salts of
14. Formulation according to Claim 6, characterized in

that rheology additives used have been selected
from the group of the polyhydroxycarboxamides,
urea derivatives, salts of unsaturated carboxylic
egters, alkylammonium salts of an acidic
phosphoric acid derivative, ketoximes, amine salts
of p-toluenesulphonic acid, amine salts of
sulphonic acid derivatives and agueous or organic

solutions or mixtures of the compounds.

15. Formulation according to Claim 6, characterized in
that rheology additives based on fumed or precipi-
tated silicas whose BET surface area is from 10 to

700 nm®/g are used.

l6e. Formulation according to Claim 6, characterized in
that rheology additives based on silanized fumed
or precipitated silicas whose BET surface area 1is

from 10 to 700 nm?/g are used.

17. TUse of methacrylate resins according to any of
Claims 1 to 5 for preparation of formulations for

road markings and floor coatings.
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sul phoni ¢ acid derivatives and aqueous or organic
sol utions or m xtures of the conpounds. 25 15.
Forrmul ati on according to Claim®6, characterized in

th I ditives based on fumed or precipi-
taﬁédggsgfgggs ose BET surfake area is FFEﬁFE@896/957547
700 nn2/g are used. 30 16. Fornul ation according to

Claim6, characterized in that rheol ogy additives
based on silanized fumed or precipitated silicas

e surface are from10.to 700 nnR2/g_are
use% OfuggI@Pﬁé&%ﬁﬁﬁy?%f%rgé%$n§0aéﬁﬁ?dgﬂgcﬁélms 6
any of tcuzmansfbrtofBOénr qn&nmngﬁl andofr&aﬁmnﬂ&ﬁkxngs on

for I S0 2008/ 022861
- 18 - %%ﬁﬁ%}g %@g%%% £§% &%ﬁg t'0F mul at i ons
according to any of Clains 6 to 16 for fl oor coatings

ang r oags drapki HgS-1AN adsphal Lo SPasket ecandy of Claims 6
earthenware. 5 19. Use of fornulations accordlng 0

any of 3 ATELX TP DT rencvkd | BiR OMD FRcbatd Hygs -

and mar ki ngs.



