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15 © * WEAR- RES| STANT TRAFFI C MARKI NG COVPCSI TI ON The pﬁ&?e‘%tg Yo
inventiqn relates to coating conpositians, in particular wear- resist (1
traffic marking conpositions:and a nmethod for produci ng wear- resistaht 4
traf ffc marking conpositions. In particular, the present invention relates
to agueous traf WEAR-RESIS TANTUFRARKFIC MARKING: COMPOSIHJOMNuUs 10
enmul si on pol iﬂer havi ng at | eas& two functional grqQups .reactjve with
i socyanat e, aReRMResBiMVeRiionxalateso coatiag OMPISIIeRs, JRNATHCHAF VEREt i ve

withis | r ' ' l e applied to
~ roads, ge?r{%&?iltgﬁfo S,ﬁgggi%%ﬁff@@)ﬁ?g}l 51:4 Hf&lclgﬁg&eﬁg’dgﬁgq %gvp?%gl tic

sur f acegesistantteaffiechavkii ditiofls "8 Grtickiar, thépiésentdneentioar ki ng
spaces, and the like. As the replacenment of solvent-borne paints continues
i n or derelatesitoraquecnsdirafficmarking compasisiensiwhichi inchideam gaueowdsi t i ons
havi ng a useful Level .of .dri filmpgoperti es have been soyght. One of the
mostd'? nSISAD RYERer Havite at lpantt TERHoRST EERACTEACEITS Wil dRpeyatatd
wear - r egj ; Revidkd | QBSlkthy ; hdge useful
[Tt nah S5OSiRing BAiE leBRrohS ftilal (I6p FERALCRID Ideyand® o°:
t wo- paciknd qupalyisocpahatey conposition including an al koxysi |l ane-cont ai ni ng,

wat er - di spersj bl e acry|ic copolynmer and a polyi socyanate. The. u of the
coati ng conpi‘ﬁ‘ comar %B%#IE§@HGPBPT18&@WP%W i‘?@eﬂnaﬁh?jﬁﬁestance
propert ] ' ; ' f the
acryli cfﬁgﬁ@gﬁgﬁg&?? %lggécf?%%fclééb F ﬁrefapoée’ygroselrnslﬂs é%/sﬁ%%%ﬁaup ﬁ%éfrlfﬂgraggct i on of

t hexml kepaffit lanes, parRing Spddesah@thelike) As ol easlaps@entsfbolvsattbpae mer
which may inhibit effective filmformation. The present invention provides

a wear - painitsicantinuesfinjordemn t mipimigepaizinollntion, agueans teafficspayinguci ng
wear -resi stant. traffi.c _narKki .. Jhe .30 It t.h d t f
Cont ai nFOTIPPREiORS aYioR nnserih ] AL grd R B e eaf e e 0 7 oo,
to provorR of theShbt impbithnt Popditfes ofteRfTé Merkihgiedmpsditiohd 8¢ thef the

present invention there Is provided aqgueous traffic-narking conposition
whi ch | welandesistamaxefthesdred ceating pniderarselcaniditgons, ilegadie useful lifetimenal
groups r al_(l:tive wWith isocyanate, an 35 al koxysilane having at |east one
funtd i oftbthe;eQmpBosIEOR: i yve with i socyanate and a pol yi socyanat e. 2

U. S. Patent No. 5,519,089 discloses a two-pack aqueous coating

composition including an alkoxysilane-containing, water-dispersible acrylic
copolymer and a polyisocyanate. The use of the coating composition is disclosed_.
to form films which excel in resistance properties and physical properties. The
25 alkoxy silane content of the acrylic copolymer is fixed once the polymer is
formed. Further, reaction of the alkoxysilané prior to film formation proc_lucéé
precrosslinked polymer which may inhibit effective film formation.
The present invention provides a wear-resistant traffic marking
composition and a method for producing wear-resistant traffic markings. The
30 composition has the advantage of containing three components which may be
independently varied, as required, to provide a useful traffic marking.
According to a first aspect of the present invention there is provided
aqueous traffic-marking composition which includes an aqueous emulsion

polymer having at least two functional grbups reactive with isocyanate, an

35 alkoxysilane having at least one functiqnal group reactive with isocyanate.and a
po]_yisocyanate_ REPLACEQ %HEE-T’TS gé
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5 According to a second aspect of the present invention there is
provided a nethod for producing wear-resistant traffic markings including
form ng ‘an aqueous traffic-marki ng conposition by adm xi ng an aqueous

enul si on pol yner having at |east two functional groups reactive with

i sody/anat e, Ancarding yo alsenend asped ofttheqeresentnimventionithere igprovidedact i ve

with isocyanate and, a,10 pol yi socyanatg: - ang.appl ying t conposition to a
subst ra’é"é’%ﬁq‘ig" EH%WT%WSB%‘KEI ¢ may lﬁﬂﬁnﬁm@ﬁaﬂ ng at

| east t ' 1 ' ] ]-'5(?‘9% med by
t he aque ués&uekcrrﬁ‘lfag? %ﬁ“%gﬁ?éﬁeﬁ?@gtg ilt(i)dr?tc))wagtﬁhy e ?ﬁé}a y9 lul%\g g%l@rgg&t‘{eﬁaxgﬁ%ner S.
The aquhavihgeatleaisd twp Fhpctionglogioupsireactive witle isvey andted aaralkbRysipaxe/ mer

prepared by 15 conventional techniques known to those geperally skilled in
t he arthaving glolepst pnedynetional srovpaegetine withisackanaty adiang copol yneri zed

hy/ eni cal | - d uch.as, . f le, Cerr]-
i ity SRR A ARG e SomPERe i ie R SuBHRB vt ) ey at o
i sobor nyl (”%B)ﬂffebhafe%auﬁmh ggl%n%éﬂﬁ%;axhﬁddﬂiﬁiﬁﬁélyine(rftﬁdﬁhg(ﬁmbaéﬁwo

hydr oxypr opyl (meth)acryl ate; met h) acryl am de or substituted
( et h) afumdtamad @roups yeantiveowithuisecyanatedths polymes, fomeddiyethe agquenys

G et nRPARPRRSLRRE AR ok ethy WSl oaB e L MBS ol b aqueous
- o] H . t 1
c1 nned AR AyaRk Pombes AE b4y e eSS it B RRLHEEp Rfire T, Cre

of 6 25com@mtiond tecdlesiqaes knowntto thuse gomeeally skiltdd asthd art. ERhepl e, 0- 10%

by wei ght. based on the weight of the dry_emul sion pol yner_ of &me_th acrylic
aci d, iPpelymercmay; gontainoneiar merejof ﬁmé»&mnwppfe erpzad gthydenicalliar i ¢

oo o SRR BT e BT, ST DEAE o SR
oS o AERATH R, WG oRe g ey Sl i g 1

di ( et h)ikey hydtoxyethyl- (asethjadiytdte, Hiydrodypropyly(méth)aawtate; i net hyl ol pr opane
tri(met hyleacryl'ate may be used subject to maintaining a sufficiently |ow

| evf ofme laggmlﬁmi{ig or ipabstifwied: (methpacrylamidas; shrens oxubstittesdi sed -
T SAbA SRRl P SRR e L S S BaiRpP oL o0 L e

pr ef er r gHetlpuerylate, @i Ghethyliivet Ryl @héth)dcrylate; & mERGREER cOntdiging 8. o,f O

exanpl e, hydroxyethyl (neth)acrylate and hydroxypropyl
B-unsaturated carbonyl functional groups such as fumarate, maleate, cinnamate

and crotonate; and (meth)acrylonitrile. Optionally, a low level of a

25 copolymerized acid-functional monomer such as, for example, 0-10% by weight
based on the weight of the dry emulsion polymer of (meth)acrylic acid, itaconic
acid, crotonic acid, phosphoethyl (meth)acrylate, fumaric acid, maleic anhydride,
monomethyl maleate, and maleic acid may be used. Optionally, a low level of a
multi-ethylenically unsaturated monomer such as, for example, 0-5% by weight

30 based on the weight of the dry emulsion polymer of allyl (meth)acrylate, diallyl
phthalate, 1,4-butylene glycol di(meth)acrylate, 1,6-hexanediol-
di(meth)acrylate, and trimethylolpropane tri(methyl)acrylate may be used
subject to maintaining a sufficiently low level of crosslinking that effective film |
formation is not compromised Preferred functional groups reactive with

35 1isocyanate incorporated in the aqueous emulsion polymer are hydroxy groups

and 1,3-dicarbonyl groups. The preferred level of hydroxy group-containing
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(meth)acrylate is 0.1 to 40% by weight based on dry enul sion pol yner

wei ght; nore preferred is 1 to 20% by3wei ght based on dry enul sion pol yner
wei ght; ‘'nost preferred is 3 to 8% by weight based on dry enul si on pol yner
wei ght. The preferred | evel of 1, 3-dicarbonyl group-containing nononers
sucls ‘asmohomelr8 sueh asp far, emphadmydm;:yethyl (m=th)axrylateaadi lwdi'oxypmpgr@% by
wei ght based on dry emul si an Iyrrer re preferr dis to 20% by
vei ght aeenaerylateisdiv te49%6, %Q}Q{OH mulgiop; §“691g}6 312% by

G spor <ROFE pppirbd i Y S %@%&Wﬁ%g'ﬁa‘i %%@%%%r i

" polyi Sﬁﬁ%ﬁp@éﬁrré&‘fs% to B%, Byakéight bAEBE dntdg e alyion goEiméﬁW@ighﬁl\ﬂ‘he
i socyanat e groups and, op tlonaII , other functional groups. The

pol y| sopyeferned lewgl @foAt%dmaabmpﬂagno@moptauyugmwcpmars sugh gs, for

ara phatlca d/or ar gl Sui;t abl e
XaEple, ot Pg%%%%ﬁi i Tiaas ST D%, brckeil baebl B, of
| s ocyan@m;mbﬁgmg 9rﬁofkeﬁferfbﬁ%ﬁ isn ¢ 20% Pasr WHightbRG o8 &
5. 075, 370; b, 185 900, 5. 5 d 489" and 5, 252, 696; and European Paten
Appl i caemuinioﬁlpolmeﬂwelghtt Eﬁsﬁpﬁefei‘ﬁ'eﬂ isB &6 éz%edbyrwe@htdmsedna diiysper si on
of a polyi socyanate bear.i two to four reactive isocyanate groups.
Pr ef er r @@ GH0R rayeighbcyanate groups of the polyi socyanate to groups

25 reactivepu ' f ' r on a nol ar
basis of 1:1 }Q%Ttﬂelbﬁ%ﬁ %&gégﬁ(?e %‘trkr?e B#&%% egt’-e%ﬂ h?‘ preferred is 1:1
to # 1. pdlytsoriinxtes dransrefienred Bat“ﬂoembcﬁtmtbum@iﬁmine@mupcdn@p@mmﬁ with

i socyanate is any conpound which contains at |east gone Si-O C group and at
| east obeamspg@tleastdyye isarzanrate groups and optionally etherifunction gmup@n

due whi ch od
e T S ocTER aelfRpeYate athy Sontelh ARt G, RSbRIRBAGHIY, iy o, ©
and _hy dgfdpor Greiidgically B RIME thoey LENR AoRpE S Filitaifle Watey \dispersfble NCl ude
N-(2- am noet hyl') - 3- ~am nopr opyl net hyl di rret hoxysi | ane, N-(2Z-am noethyl) - 3-

ami nopr raoyyamahestanﬂ(mthaisaof making agnepys dispeysidnealf hsncyanb.mseth@eﬁ@ﬁl

am nopr i(%)f% %#%ﬁgﬂ%{fﬂéﬂﬂ& 5 g%ogﬁféphé’% Eﬁ%{%@@%?g&#@ﬁeﬂéﬂrl anmi ne,
2 nops SPGB PREARNSIG I RP Adte) Sl Bebid srvet V) -5

Preferred is an aqueous dispersion of a polyisocyanate bearing two to four

reactive isocyanate groups.
Preferred is a ratio of isocyanate groups of the polyisocyanate to groups
25 reactive with isocyanate of the aqueous emulsion polymer on a molar basis of
1:10 to 10:1, more preferred is 1:3 to 3:1, most preferred is 1:1 to 2:1.

The alkoxysilane having at least one functional group reactive with
isocyanate is any compound which contains at least one Si-O-C group and at
least one Si-C-X group, where X is an isocyanate-reactive group or an organic

30 residue which contains an isocyanate-reactive group. Preferred as isocyanate-
reactive groups for the alkoxysilane are amino, mercapto, and hydroxy groups.
Preferred isocyanate-reactive alkoxysilanes include N-(2-aminoethyl)-3-
aminopropylmethyldimethoxysilane, N-(2-aminoethyl)-3-
aminopropyltrimethoxysilane, 3-aminopropylmethyldiethoxysilane, 3-

35 aminopropyltriethoxysilane, 3-aminop-ropyltrimethoxysilane, N-

methylaminopropyltrimethoxysilane, trimethoxysilylpropyldiethylenetriamine,
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mer capt opr opyl met hyl di met hoxysi | ane, and 3-mer capt opropyl tri met hoxysil ane.
Preferred is fromO0.01 to 10% al koxysi l4ane, by wei ght based on enul sion
pol ymer dry weight; nore preferred is 0.1 to 5% al koxysi |l ane, by wei ght
based 10 on enul sion polymer dry weight; nost preferred is 1 to 2%

al koXy s Btaminoprppyhngthoxydi@rinuethyhsilosiyysilans, pis(R-hyrdroxgpethiyl)-3-The aqueous

traffic-markin 0 sitign be free of. organic. sgl ve or it may

cont ai nagné‘BHF‘gygpggﬁ@W§@ﬂFg%§EW§PﬂtH£?ﬁVx¥ B¢t ypi cal coating
additiv ' - L - f I AN ts,
urt act P utoppReH dine ey SilghE ARf S amerGpbaNopy St ANE.

sol uti ofPreferred dpfroai @01 06 108halkoxgsilare, it weight(bnsedmaneimedsibhve pol ynmer"
herein is_meant pol yner substantially free fromisaocyanate or

i socyan®pbrmperdry weights mere prefenredid Osl ta-8% ?lkezm%@ne; obymaight bagsds, )
For fba B AmisiAh HoRridn by meslth BRRIBRHE! i1, £ 30 2oe plGRIREE VO 1, ™ ©°
functi opalight PaR] 618 eednlsPVHIPnieriryaweight. an al koxysil ane having at | east

one functional group reactive with isocyanate and a pol yi socyanate using
convent i onal Thexdqueausdiraffipimarkingremhposition mgiythet free ogungarﬁ,s solvent or
exanple,, stirring.using, a jmtor-driyen stirri.ng bl ade. The polyisocyanate
or the ¥ REYSORIHE fEalssCIRERAIBERS | B COmpesition may SentaiB {YPIsEL EPRRnE, | n
an aquequAiIRl UBIPAs bindB¥, Hilefl, ARRIaAEs, Brdd9iREGRCORBIAlLs! DEAOITRLS

pol ymer “di spersion. As the conposition is expected to react, i.e., to

pr o’ de stalsiliaers, ianltsflogrilants; iaquedhspr nbnkayurdus sohgiions ot dispersibas oft he
conposition as a t conponent or two package system adm xing shortly

bef ore BeB:repghive m\aﬁéma? & byy'poazepgtie pohraer’ héyem gs,meant polymesr 1| C
Preferr | | gl . ' drng.fhe i on

pol yrmer Sapphuiilly BeBltiold isgRodE 6P BocyRatiiteles RIS MBS, [0

addi ti vesaleBébritsseslorthtspaiaxes, astilogidints, 4hE pig@enésat e. The aqueous
traffic-marking conposition may be applied to roads, parking lots, and the
li ke, typi calllhe agneswsdrafiic-markingeempositionrmayde formed:bnadmixingsamar ki ng
co sition of this. invention may be.applied. by nethods well known. in 5
5*"Bfe. anbeoli pinlSionDaived haitn AL JORE A eriTha) EX0mER TackRBiitnt
spray, Rydé§hnats Ia&ﬁﬂkgqgﬁw@e habihg A€ldask Bne Fih&fioAAleroupSealctibd Mith

conposition is applie 0 a substrate the conposition dries or is causeed
t o dry. ifdcyanagte ang iacpalyisecyamhaterusing consemtagnal mixing techniques as

mechanical agitation such as, for example, stirring using a motor-driven stirring
blade. The polyisocyanate or the alkoysilane may be previously dispersed in a

25 non-reactive or in an aqueous medium or it may be dispersed in the presence of
the aqueous polymer dispersion. As the composition is expected to react, i.e., to
provide a crossliﬁked polymeric film, it is advantageous to maintain the
composition as a two component or two package system, admixing shortly before

use. Pot-lifes are typically 5 minutes to 4 hours at 25 °C. Preferred is providing

30 one package including the aqueous emulsion polymer, the alkoxysilane, and,
optionally, pigment and other coating additives and a second package containing
the isocyanate. .
The aqueous trafﬁc-mérking composition may be applied to roads, parking
lots, and the like, typically to concrete and asphaltic surfaces. The traffic-

35 marking composition of this invention may be applied by methods well known in
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take place at a convenient rate at ambient tenperatures such as, for
exanple, 10 fromOC to 35 err]C . EXAVPLE 1. Preparation of aqueous
emul si oh polyner having at |east two functional groups reactive with

| socyanat e (hydroxyl groups) To 760 g of deionized (D) water under a

ni t rgethaarpsudieas ait-aSfifted spfanpairlasddpaayy plural ecompogent/spiray, hrusini um
bi carbonate dissolved.in 50 g DI 15 water, 5.2 g amoni um persul fate '
di ssol v§‘é11¢1‘rlscﬁlﬁe§9[ﬁnd/§h@rh €and 157 g pol ynmer seed |l atex (solids content

41.59% follo to which th
foi I'oni ng morSrErHs 09998@&6%2438%8%4 ARk B att ¥R, 0 W th &
sol ut i opopogitforldFAEEBR is BaRsiedWol ditye Diviag!tsgieldruskdil prdpertiat atiay 20
Mononmer m Xt ure: in granms (g) D water

680 sodtake placeydt & ooreandent rate at ambientiemperaturessugh as, for example,
993.6 2 thacrylate - 1030. 3 hydr oxyet hyl
met H%crg'loé'?(g (chnﬁhgg ‘f‘gg 0 net hacryl ic acid . 28.1 At the end

of the %%Iﬂ.ﬁjl i%)]ga'f'ﬁﬁhyl s bﬁggxﬂtﬂsi%ngp(ﬂ yitler HaviRb & ledstdwe?0 g of

the tet I am ne acetic acid dissolved in 0.9 ¢

D wat efundticha] grbups huaqﬁwwnﬂpmbcyame((hgﬂmmﬂlgmupsbgr edient) in 20 g DI
water, and 0.6 i soascorbic_acid in wat er vvere add g t he

reaction prodc '? %.Oéﬂemzqdm@a )rﬂﬁﬁrdm oamtr%%ﬁﬁﬁp . The

I::ogal(spl ng#édélgg%’gb S‘B{ﬂrﬂ%cf@g E: rooé ﬁoﬁ%gﬁ%éq_{rgcb VI'S Ir?g%/e(r); 404

par s cl oratb? 5.2 aﬁlﬁérﬁ&&ﬁ ?@f@lﬂdﬁ%@éﬁﬂﬁemﬁi 60@ DE acateedand 167 gopdlyamrhaven
Model BI-90 Part Icle Sizer and EJH 10. 4 EXAVPLE 2 Preparati on of

aqueous seedilatesr(splids enntent ¢il fipo htolloweesk by 30 ngﬁ'EI water toforupe neagionye

et hod BB WL e e hand BEF sty AR ot e dphonie ot ° 1°

81°C along with a solution of 2.6 g ammonium persulfate dissolved in 100 g DI

water.
20
Monomer mixture: in grams (g)
DI water 680
sodium lauryl sulfate 8.7
butyl acrylate 993.6
25 methyl methacrylate 1030.3
hydroxyethyl methacrylate (HEMA) 108.0
methacrylic acid 28.1

At the end of the feeds 0.01 g of FeSO4 dissolved in 8.8 g of DI water, 0.01

30 g of the tetrasodium salt of ethylenediamine tetraacetic acid dissolved in 0.9 g DI
water, 1.8 g of t-butylhydroperoxide (70% active ingredient) in 20 g\DI watér,
and 0.6 g of isoascorbic acid in 20 g DI water were added to the reaction product
which was then neutralized with ammonium hydroxide. The final product had a
solids content of 53.4%, a Brookfield viscosity of 404 cps (spindle 3 at 60 rpm

35 using a Brookfield Model LVTD viscometer), particle size 193 nm (particle
diameters herein measured ﬁsing a Brookhaven Model BI-90 Particle Sizer), and
pH 10.4.
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10 Mononer 'm xture: in grams (g) D water

680 sodium lauryl sulfate _ 8. 76butyl acrylate

993.6 15 met hyl net hacryl ate 1030. 3 hydroxyet hyl
met hacryl ate (HEMA) 108.0 nethacrylic acid 28.1

n- dddecyl nmer capt an 27.0 20 The final product had a

sol i ds f 5% a Brookfield vi sc05|tly of 428 cps (spindle 3 at 60
rpm usi ﬁ&ﬁ&iﬁﬁ Eepanakion of agusopsemulsien polyme rth%Y’@gsﬂtz]@a&‘QW%m and pH
10. 4. having at |east two
25 fun%ﬁ%’fgaﬁ;ﬁé'gtg@%%%déﬁévg{tﬁa@ﬁ%g%g;@‘g@h’q%%%&%l groups) Exanmple 3
was prepar edExaafyldingat préperededtosdidly toxhidnhethodcdCERAmipds 1tdxRepPlidrowi Ng

nmonomer _m xture. Mononer m xture: in grams (g) 30

D wat ethe following monomer mixture.680 sodi um | auryl sul fate

but%/d acryl ate 864.0 net hyl nethacryl ate 835. 9
hydroxyet hyl nethacrylate (HEMA) 432.0 35 nmet hacrylic acid .

28. 1 ThMOmOmEr WXL had a sol i ds coMEEAMSIL) 53. 50 a Brookfi el d

vi scosity of DEmatess (spindle 3 at 60 rpm @80ng a Brookfiel d Mbdel LVTD
vi sconet er) , sqhinm HwryldispfaPd 1 nm and pH B073. 40 75 EXAMPLE 4
Prepar ati on batylgiceplaszeenul si on pol ynmer hagogg at | east two functional

gr o4os reactiﬂgghy\lmthggﬁ,yﬁ@ate (1, 3-dicar tiggyjl groups) To 841 g of

d d t 90 C dded
vmelt(r)\n!stzﬁrl(ng, t?%? é ﬁ%l%ﬁ%%%me& Et{)Iev(gd |n[§(r)r]g D\IAe\rNgt 2r e5 4 g

anmoni um per | ved in 50 g D and 157 g polyner 10 seed
| atex (solid®" eLAPtAN 1 ol | oned by 3@ of DI water to forma

reaction
20 The final product had a solids content of 53.5%, a Brookfield viscosity of

- 428 cps (spindle 3 at 60 rpm using a Brookfield Model LVTD viscometer),
particle size 191 nm, and pH 10.4.

EXAMPLE 3 Preparation of aqueous emulsion polymer having at least two
25 functional groups reactive with isocyanate (hydroxyl groups)
Example 3 was prepared according to the method of Example 1 except for

the following monomer mixture.

Monomer mixture: . in grams (g)
30 DI water 680 '
sodium lauryl sulfate 8.7
butyl acrylate 864.0
methyl methacrylate - 835.9
hydroxyethyl methacrylate (HEMA) 432.0
35 methacrylic acid = - _ 28.1

The final pfoduct had a solids content of 53.5%, a Brookfield viscosity of
624 cps (spindle 3 at 60 rpm using a Brookfield Model LVTD viscometer),
particle size 211 nm, and pH 10.3.
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m xture to which the foll ow ng nononer m xture was added over 3 hours at.
8llerr]C along with a solution of 2.2 @ ammoni um persul fate dissolved in
100 g DI water. 15 Mononer m xture: in granms (gQ)
D water 680 sodium | auryl sulfate

8. 7 Hut PXAMPIIR e Preparation of aqueous emulsiGi ’@olymmt havingedathleast/ two e

1075.7 20 acet oacet oxyet hyl net hacr Iate 172 8 nethacrylic
aci d nctional groups reactivegwithysogyanate {153 %qqg oy g of FeSO4

di ssol ved | N g 0 9F aBlontBie o i MladPriiEhsar mggmale atQ.:Soo

et hyl enedi am ne raacetr c di'sso g of

-t-butyl kiese addea il sﬁ;l?&:%gaaw \geamﬁﬁﬁﬁdnﬁmchrbcma%@ disdalvedire 60 gam 0 6 g of
i soascorbic acid in 20 g DI water were_added to the reaction_product which

was t hewatentd.4lg ammaenium parardfatedigeplved e 50enBl Watar, gndahég pelymer

"ot REpL e dsatids et A1 R oflobelt Y 398 ot water Kferts Raeiipnana pi-
9.9. 30phttilfe whidFaid ﬁﬂlo%ﬂn@fm @Piﬁ@ﬁf@h?g aﬂ%bl%r WS 4t | east

two functional groups reactive wth iIsocyanate (1, 3-dicarbonyl groups).
Exanpl e8%°UGadomg with adohrtion of B2 gammennmrpﬂtsulfaﬁa(drspbh'ed 1axXMbg DIor t he

follow ng. 35 Mononer m xture: in grans (g) D
wat er  water. 680 'sodium lauryl sulfate

8.7 butyl acrylate 775. 4 nmethyl nethacryl ate

924, 4R’I ace% oacet oxyet hyl methacryl ate (AAE 2.0 methacrylic

aci onomer m 28. 1 5 The nﬁsr uct had a solids
content of 5@I7w/9te&' Brookfield viscosity of 92 (spindle 3-at 60 rpm

usi ng a Br ooRediamy lamod sulfat® vi sconeter), parti%¥e size 192 nm and pH
10. 4. EXAMPLBuéyl sarglsteat i on of Traffic-marki ng 883w@ositions 10
Traf fi c- mar Kinghgd MEthatiyate (TMC 1- 7) and Conp078.Tve Sanples A-B
20 acetoacetoxyethyl methacrylate (AAEM) 172.8
methacrylic acid 28.1
At the end of the feeds 0.01 g of FeSO4 dissolved in 9.1 g of DI water, 0.5 g
of the tetrasodium salt of ethylenediamine tetraacetic acid dissolved in 10 g DI
25 water, 1.8 g of t-butylhydroperoxide (70% active ingredient) in 20 g DI water,
and 0.6 g of isoascorbic acid in 20 g DI water were added to the reaction product
which was then neutralized with ammonium hydroxide. The final product had a
solids content of 51.6%, a Brookfield viscosity of 100 cps (spindle 3 at 60 rpm

using a Brookfield Model LVTD viscometer), particle size 189 nm, and pH 9.9.

30
EXAMPLE 5 Preparation of aqueous emulsion polymer having at least two
functional groups reactive with isocyanate (1,3-dicarbonyl groups).
Example 5 was prepared according to the method of Example 4 except for
the following.
35 Monomer mixture: in grams (g)
DI water 680
sodium lauryl sulfate 8.7
butyl acrylate 775.4
methyl methacrylate 924.5
40 acetoacetoxyethyl methacrylate (AAEM) 432.0
methacrylic acid 28.1
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were prepared according to the follow ng fornmul ati ons. The ingredients were
added in the order given under Iow she&8r | aboratory mxing. After the

addi tion of the Onyacarb[err]-5, stirring was continued for 15

m nut esbefore the addition of the remaining ingredients. The ingredients
useds i n the The fmadtproduct had a salidsrcondent of H2.5%, paBrockfield Piscasidy pf esent ed

or epar c7.6hs bFpipdl Biat SPA s ARaoRasid Modsl LY ED mesometen). aanpisteat  ve

Sanpl es ts, presented in Table 6.2, were added in the
or der gl@eﬁggn fapa%lgﬁggt‘? laboratory m xi ng. 20 TABLE 6.1 Ingredients

for internedi ate base pai nt corrp03|t|ons P1- P5 for use in traffic marking
conposi tions. Base Paint P3 P4
P5 Enul EXAMPLE 6. :_Pflspagatmn of il‘zsfﬁﬂgmarkmagemwsnmns 136. 79 136. 7g

ool G as sTpmtRoRRSIshe BBk GnS (ryic ) Caslt CoBTA e SapgRPATBS, °

7. 77T W wye p¥e Aﬁm‘@d %‘cg v@ﬁ%@ followﬁEM@mulatmnsH% 1nfred1eﬂ£wbre

AAEM ctawet [err]
2 4 added 112 the Bﬁde?.' gitvew md@ﬂow sheardaboratory m1xmg5 After the addition
1.5 Ti

300 R %@ecgmag%r g Sifring wag contihueddor 35 mlnupfgggeéore e addjsiog of C- °
192. 0 Nﬁ%—'remammg 1Bg1'e(ﬁegts Th% ing13é'(ﬁentf %sed i% the prfpgratign Qf 3.0

KP- 140 1.5 Water
54.75 intermédidte base paifits P1-P5 are phésehted in Table’8.X). ThelintéBhbdfate

| ngredi ents used in the preparation of traffic marking conpositions TMC-1
to TMC- Basspainssweretthen mdplne@lemmparamn of tnafficanayking cempositions 3

100 g T@gﬁ-l q@@bc-71%g%£wa 18, &1(1)1(1)) S 2&0199 thg n?gl%dq;gs {"esepged in

54 1 %‘gﬁle 6.2',D webl dddedlinGhe order glvenluﬁéer low sBéar labératory meding. 0- 33

20 TABLE 6.1 Ingredients for intermediate base paint compositions P1-P5 for use

in traffic marking compositions.

Base Paint Pl P2 __P3 P4 P5
Emulsion 273.4g 136.7¢g 136.7g 136.7¢g 136.7¢g
polymer Example 1 Example 2 Example 3 Example 4 Example 5
(solids as
supplied) .
Polymer 4.85 wt.% 4.85 wt.% 19.4 wt.% 777 wt.% 19.4 wt.%
Functional HEMA HEMA HEMA AAEM © AAEM
Group
Victawet® 4.8 24 2.4 24 2.4
35-B . '
Drew L-493 3.0 1.5 1.5 1.5 1.5
TiPure® 60.0 30.0 30.0 30.0 300
R-900
Omyacarb®-5 384.0 192.0 - 192.0 192.0 192.0
MeOH 6.0 3.0 3.0 3.0 3.0
KP-140 3.0 1.5 1.5 1.5 1.5
Water 54.2 24.0 42.2 55.1 36.0
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XP- 2.45 2. 45 4. 89 2. 64 10. 06 3.35 2.29 2.29 5.91
10 * 25%in Herr]G am noethyl am nopwopyl trinethoxysilane * 100% sol i ds
as supplied; polyisocyanate Notes: 1) Al quantities are in grans unless
ot herw se speC|f|ed 2) Raw materials suppliers: 15 Victawet[err] 35-B
Akzos Chenmicals Inc., Chemical Division, Chicago, IL 60606 A0700

Uni t ed mm 2 Tﬁfé&@&ie@ﬂs @8ed iR (the Avtitich of trafes maniting bmﬁpa@ismnanl
Bartra ojamg@o]%gz)%ét qéseArg XP- 7063 Bayer Corp.,

Bayer Rd. P|t tsburgh, PA'1 KP- FMC Cor p. , Phosphor us
Chemi ¢ : rTacerphi a, PA
19103 g&ﬁPLE : I'esAFI)n welar ?eS| stance of 5app ieg traqaﬁ’ nau’rakl ng

CONMPOS|RLA™ pT o o] & g T iC
mar Ki ngpg-%t cégg%q tpbgn ggtljgc rrpggtivefgg% Ieggé(;n oﬂgz ry Zloagot hfg;%rcr ete

D

D
Wi th nBAGRETSgh4dT egat G0 X ILTE 683, [P20S 3 1.03
preconp+tioned w tlh 200( wet ¢ cIes iIIn the Jrafficbneter |wear tlesterf before
coat i npX¥P-usi n@.450nv2145i bnalsgali Ir gptay t10.08 \et3.ds | m eBocknes afs5.01 38 mm
(15 m 3¢ ] r-Ya BEE-V. rnnmfnn’nnra egfar 16 Hours pr|0r
to wear, test| n The wear test measures the durability or wear
resi&t a pl temetherysianéondi ti ons by contacting the
surface rl%éﬁ? IWSW ;g ﬂ°W@‘nW€ar wheel s under pressure through a curved

pat h. T a e IS cycl ed.bet ween,wet and dr esting; the nunber of
cunul at t@g iﬁ ‘g%‘%m(??a’ieﬁﬁg%w&%ﬂ@? ‘@‘f‘ olly in listed for each

pang} t evice is
descrl b pend| ng TR ﬂl% CEO m)g;p%:éﬁlg%gg%sa géj]%x{ 029, 973.
Wear da a |s present ed o ﬁ QE;F M e rorm /g Vhere L%
Is the ggﬁﬁ,ﬁg{;@,g& ﬁg@tlﬂ; tst‘Mr ' PA 15208 ° Panel is cycled
bet weengpgigand dry te gbh F dﬂﬁ ﬂgeltg&ls of the
Trai(flcometer wheel do erl'b ﬁ\ 169" eac pane |ng I'n 1000"' s(k) of
rotations. No entry indicates that no wearthrough of t he coating was
observed. TABLE 7.1 Wear Testing Results 10 TMC- T™MC- 1 Conp. A

TMC- 2 -4 Emul_si on 5 HEMA 5 HEMA 5
HEMA % ;ch‘estmg of wear resistance of appll_{e%ra c mMBkmg composition.

Test panels were prepared by spraying coatings of traffic mar]_nng

25 compositions or comparative samples onto very smooth concrete with no exposed
agregate (product of Patio Concrete Co., panels preconditioned with 200k wet
cycles in the Trafficometer wear tester before coating) using conventional air
apray to a wet film thickness of 0.38 mm. (15 mils). The coatings were dried at
room temperature for 16 hours prior to wear testing .

30 : The wear test measures the durability or wear resistance of a coating
under accelerated conditions by contacting the surface repeatedly with rolling |
wear wheels under pressure through a curved path. The panel is cycled between
wet and dry testing; the number of cumulative rotations of the Trafficometer
wheel dolly in listed for each panel rating in 1000’s of rotations. The

35 Trafficometer device is described in Copending US Provisional Patent
Application No. 60/029,973. Wear data is presented in Tables 7.1 and 7.2 in the

form: L% W”, where L% is the percent of coating lost in an arc W” wide.
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Functional it | ow MW HEMA % AO0700

1l err] N 0 1l err] 0 10 [ err] 3 NCO st oi ch.
1l err]: 1lerr]:1 3[err]:1 0:1 [err]:1 wet 1.2k
5%[err]" 3. 3k 50 [err]" ' 80% [err]" 6.4k

25%4% er Phhel is cycled betweelD@¥t 48d8kry testing; the numﬁb@%f&ﬁnﬁﬂaﬂﬁé krothtyor8 9k

wet 653k NCO s | es. HEMA (or . YA0700.i s based on

r eS| n sgﬁhﬁs ﬁ%&P@eﬁng&@&f d‘l;ﬁzoﬂgg ted fon 9ac IFR #' ing in @i) MC- 6
otg? NJ %tx%r m@ﬁg that no wgaqthro@gh%iE%e §omlw%p\%€% A%? 00

20 Func i ona

3 [err] 0 1[ err] NCO stoich. [err]:1
err]: TABLE[ﬂWeérTesth}éesults lerr]:1 wet 1.2k
0% [err]” 100% 6. 4k
10940 [er ] 18 8< : 20% [err]l" 30. 7k
" 191k| T™MC- TMC-1 | Comp. £ 50FMLe@r 1] 'Condp.y |2ZMK-3ngt THIGCK. :
30% errl” NCQstoicht = pol ol £4_HEMA (L or TAAEM 1970700 i s based
on 1 es| fmslaanyc | SSHHO| STOAC THBIAE ¢ SHBH | GRS lfent( on exhi bi
super i )f"%’af‘al}t ei stanc¢ 20 to|Conparatives 4 °B, P1, "and H4. 5  CLAIMS
1. ARLagueous—+afH-etraridh H-or—gqoefpEsHRe—FH—an aqueous
enul si %4 :E{W:hm ha}ﬁ“g at 0_ 2 frore-oral 'iif. et pg ‘_if:ut i veqvvi th
| socyapat L —ph b3 P ysl?ﬁ.']ﬁ.. A °P'1!,pcstwbl:c FoHELHdnal group
react i |EEWLHE | chovanat b and {3y a neriBdAclanate

3.3k ’ 5% % | "1 80% %

6.4k 25% % 100%

y,”
18.8k 100%
il
30.7k '
191k’
dry 239k
wet 653k

NCO stoich. = moles NCO:moles HEMA (or AAEM). %A0700 is based on resin solids.

Table 7.2 Wear Testing Results

15 .
Paint # TMC-5 TMC-6 | Comp.B | CompP4 | TMC-7
Emulsion 20 8 AAEM | 8 AAEM | 8 AAEM 20
Functionalit | HEMA | AAEM
y
% A0700 3 ¥% 0 0 1%
NCO stoich. ¥%:1 1%:1 1%:1 0:1 1%:1
wet 1.2k 70% 15"
3.3k 100%
%”
6.4k 10% %
18.8k 20% %"
30.7k “
191k 25% 3%
dry 239k “
wet 653k 30% %"

NCO stoich. = moles NCO:moles HEMA (or AAEM). %A0700 is based on resin solids.

Compositions TMC-1 to TMC-7 of this invention exh1b1t superior wear resistance
20 to Comparatives A, B, P1, and P4.
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10 2. The j#q s ki ng conposition of claim1 wherein said
enul si on pol yﬂmmﬂm:lmﬂmwlmi%to 40t by wei ght based on dry emul sion
pol ymer* wei ght,” cdpolyntri%ed et hyl enical |l y unsaturated nononmer, said

nononer having at | east one group reactive with isocyanate. 3. The
aquebus OGLAIMSc mar ki ng conposition of claim1 wherein the ratio of 15
equi val ents qf isocyanate to equival ents of functional., group reactive with
i socyanate i %%%lstfaa%éﬁw thg eompposition eprapyy 3 AN BGUEOUS ¢ ki ng
conposi L4 ' ' [ i gsplgg%r'- 9 %

al koxys%@ﬁ%ﬂha@llgg agh 3I\Meﬁgét‘aa %g%ée&ﬁ%f%@%%g? g‘ggltl 0, or hgrgﬁsv?\%héﬁ/%éggn?{%

wei ght  (@B)satlaliioxgsilane biavineg wtibeastioneVfangtibnal@roup reactiveBiithdsdécyanate,
produci ng .a wear-resistant traffic marking on a road surface conpri sing:
appl yi ngndr(3)saimlyl§ﬁ%’9§lﬁtﬁace a layer of an aqueous traffic marking

co si ti on npri.sing .an ueous enul si Q ol r hawi ng.at least ,t.wo
FundE ofal  oR oS RO ARk RmptoR B i, IS s PRR et
one 25 phlAkér QitAprided UR1 Y86 UOYE by whigdht Hakad dnSdryéidulsior phlypaey anat e;

and drying or allowing to dry said aqueous traffic marking Conposition. 6.
The net weaght, copelymerizadee thyteniaally emshturated ahgmener, sapd nyewmerd % to 40%
by wei ght based., on,dry enul si on.pol I weight, copolynerized ethylenically
unsat ur X ahlsast on :ﬂrﬂuﬂﬁ'ﬁ%ﬁr’}é eyéﬁ}ewc%ng@ast ~one group 30 reactive

Wi th isgcyangyg. aqé.leouswgfﬂ@eﬁlgi’ging @%ﬁdﬂiﬁn‘ﬁﬁi?hﬁl redh tRe Phtio of
equi val ents of isocyanate to equivalents of functional group reactive with
| soty anedaivialertswhidodyanhbe toedhiviaderits of funciibealh@icupireattiob avithS wherein
sai d al koxysilane conprises 0..1%to 10% 35 al koxysi |l ane having at |east one
hydr oxy18ogEaRake: s frem hie A8 t9 A9, 1-by wei ght based on wei ght of dry

erul si og pol mrad@oﬁgttraﬂic marking composition of claim 1 wherein said
alkoxysilane comprises 0.1% to 10%, alkoxysilane having at least one hydroxy,

mercapto, or amino group ,by weight based on emulsion polymer dry weight.
20 5. A method for producing a wear-resistant traffic marking on a road surface
comprising:
applying on said road surface a layer of an aqueous traffic marking
composition comprising an aqueous emulsion polymer having at least two
functional groups reactive with isocyanate, an alkoxysilane having at least one
25 functional group reactive with isocyahate, and a polyisocyanate; and
drying or allowing to dry said aqueous traffic marking composition.
6. . The method of claim 5 wherein said emulsion polymer comprises 0.1 % to
40%, by weight based on dry emulsion polymer weight, copolymerized
ethylenically unsaturated monomer, said monomer having at least one group
30 reactive with isocyanate.
7. The method of claim 5 wherein the ratio of equivalents of isocyanate to
equivalents of functional group reactive with isocyanate is from 1 to 10 to 10 to
1. _
8. The method of claim 5 wherein said alkoxysilane comprises 0.1% to 10%
35 alkoxysilane having at least one hydroxy, mércapto, or amino group, by weight

based on weight of dry emulsion polymer weight.
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