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CHARACTERI STI C AND METHOD OF PRODUCI NG TRAFFI C MARKI NGS

THEREFROM This invention generally relates to waterborne traffic
paints and traffic markings resulting therefromand nore particularly to
produci ng wat errborne -traffic paints havi ngl'i nproved fast dry characteristic
even under high humdity conditions. White and yellow traffic

mar ki ngs used for demarcating traffic lanes is a common sight on al nost all
roads. These marki ngs ensure safe driving conditions under varying weat her

condi tions. The " . I AP ' '
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(VOC), they contribute to ozone layer depletion which thereby endangers the
environment. Under the increasingly stricter standards of The Clean Air Act, as
amended in 1990, high levels of VOC produced by the traditional traffic paint
coatings must be substantially reduced. '

In the early 1980s, waterborne traffic paints began to receive serious
consideration as an environmentally safer alternative to the traditional traffic
paints. These waterborne traffic paints are primarily based on acrylic emulsions
and therefore dramatically lower VOC emissions [3.7 kilograms per kilometer per
year-(Environmental Protection Agency supplied data)]. One of the problems
associated with waterborne traffic paints is the amount of time required for a
traffic marking to dry after it is applied on a road surface. Since, it is not practical
to stop the flow of traffic on a typical road to permit a freshly applied traffic .
marking to dry, or since, it is not uncommon to have rain water flowing over
freshly applied traffic markings, thereby washing away or defacing such freshly
applied traffic markings, the amount of time required for the traffic marking to
dry is an important product characteristic of any traffic paint. Clinnin et al., for



applied traffic markings, the amount of time required for the traffic
marking to dry is an inportant product characteristic of any traffic paint.
Cinnin et al., for exanple, in the U S. Patent No. 5,340,870
(hereafter '870 patent) disclose a fast dry waterborne traffic marking

pai nt, which attenpts to achieve high dryig rates by increasing t-he high
solids content in their paint conposition and by | owering the water
content. However, the problemof drying of the traffic paint- road marki ngs
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the resul tidghposition comprising a blend in an aqueous medium of an anionically
stabilized polymer binder having a Tg greater than 0°C, a polyfunctional amine
polymer polymerized from a monomer mixture comprising at least one acid and
at least one amine monomer, and an amount of volatile base sufficient to raise
the pH of the composition to a point where essentially all of the polyfunctional
amine polymer is in a non-ionic state; and _
evaporating said aqueous evaporable medium from said layer to form
said wear resistant traffic marking on said road surface. |
Another problem associated with the composition disclosed in the ‘870
patent is its storage stability. As a result of increasing the high solids content and
lowering the water content in the composition of '870 patent, the resulting
composition becomes increasingly unstable. The present invention solves this
problem by ptoviding a composition having significantly improved storage
stability.
As used herein:
"GPC weight average molecular weight" means the weight average
molecular weight determined by gel permeation chromatography (GPC) which is



conposi tion becones increasingly unstable. The present invention solves
~this problem by providing a conposition having signifi cant l'y i nproved
storage stabili ty As used herein: "GPC wei ght average
nol ecul ar wei ght" means the wei ght average nol ecul ar wei ght deternined by
gel perneation chromat-ography (GPC) which3is

- 3- descri bed on page 4, Chapter | of The Characteri zation of PoI ymers
publ i shed by Rohm and Haas Corrpany, Phi | adel phi a, Pennsylvania in 1976. For
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multiplied by an efficiency factor (in our persulfate initiated systems, we have

used a factor of approximately 0.5). Further information on theoretical molecular
weight calculations can be found in Principles of Polymerization 2nd edition, by
George Odian published by John Wiley and Sons, N.Y., N.Y. in 1981 and in
Emulsion Polymerization edited by Irja Pirma published by Academic Press, N.Y,,
N.Y. in 1982.

"Glass transition temperature (Tg)" is a narrow range of temperature, as
measured by conventional differential scanning calorimetry (DSC), during which
amorphous polymers change from relatively hard brittle glasses to relatively soft
viscous rubbers. To measure the Tg by this method, the copolymer samples were
dried, preheated to 120° C., rapidly cooled to -100° C, and then heated to 150° C. at
a rate of 20° C/minute while data was being collected. The Tg was measured at
the midpoint of the inflection using the half-height method. Alternatively, the
reciprocal of the glass transition temperature of a particular copolymer
composition may typically be estimated with a high degree of accuracy by
calculating the sum of the respective quotients obtained by dividing each of the
weight fractions of the respective monomers, M1, M2, Mp, from which the
copolymer is derived by the Tg value for the homopolymer derived from the
respective monomer, according to an equation of the form:



anor phous pol yners change fromrelatively hard brittle glasses to
relatively soft viscous rubbers. To neasure the Tg by this nethod, the
copol ymer sanples were dried, preheated to 120 C., rapidly cooled to _
-100[err] C, and then heated to 150 C. atga rate of 20 C/minute whi | e dat a
was being collected. The Tg was neasured at the m dpoi nt of the inflection
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"Solubilized polymer mcludes "M?ater soluble polymer”, "Water
reducible polymer"” or a mixture thereof. Water soluble polymer means a
polymer dissolved in an aqueous medium. Water reducible polymer means a
polymer dissolved in water and water miscible solvent. Solubilized polymer
results in a polymer solution characterized by having the self-crowding constant
(K)of the Mooney equation {1/Innre] = 1/BC - K/2.5] equal to zero. By contrast,
dispersed polymer has (K) equal to 1.9. The details of Mooney equation are
disclosed in an article entitled “Physical Characterization of Water Dispersed and
Soluble Acrylic Polymers" by Brendley et al., in "Nonpolluting Coatings and
Coating Processes” published by Plenum Press, 1973 and edited by Gordon and
Prane. '

"Polymer particle size" means the diameter of the polymer particles
measured by using a Brookhaven Model BI-90 Particle Sizer supplied by
‘Brookhaven Instruments Cdrporation, Holtsville, New York, which employs a
quasi-elastic light scattering technique to measure the size of the polymer
particles. The intensity of the scattering is a function of particle size. The
diameter based on an intensity weighted average is used. This technique is
described in Chapter 3, pages 48-61, entitled Uses and Abuses of Photon
Correlation Spectroscopy in Particle Sizing by Weiner et al. in 1987 edition of.
American Chemical Society Symposium series.



(K) of the Mooney equation [1/In[err]= 1/BC - K/ 2.5] equal to zero. By
contrast, dispersed polyner has (K) equal to 1.9. The details of Muoney
equat.ion are disclosed in an article entitled "Physical Characterization of
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vi scous to be of a affifjpaint composition o
in an aqueous evaporabie medium containing an anionically stabilized polymer

binder having a Tg in the range varying from 0°C to 60°C, preferably from 10°C to
40°C, and a GPC weight average molecular weight is in the range varying from
500 to 5,000,000, more _preferably from 1,000 to 1,500,000, and most preferably
ranging from 30,000 to 1,000,000.

The polymer binder of the composition may be a dlspersed polymer or
it maybe a mixture of a water soluble polymer and a dispersed polymer, or a
water-reducible polymer, or a mixture of the water soluble and water-reducible
polymers, or a mixture of the dispersed, water-reducible and water soluble )
polymers, all in an aqueous evaporable medium.

The polymer binder in the form of dispersed polymer particles is
preferred, wherein the particle size of the dispersed polymer particles varies in
the range of from 20 to 1000 nanometers, preferably in the range of from 50 to 500
nanometers, more preferably in the range of from 100 to 350 nanometers. The
aqueous evaporable medium includes water or water having dissolved therein a

water miscible organic solvent, such as, methanol, ethanol and glycol ethers.
Water is preferred.

t
e present mventmn includes a blend



val ue as a coating conposition. The traffic paint conposition of
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vinylidene chloride, N-vinyl pyrrohdone amino monomers, such as, for
example, N,N'-dimethylamino (meth)acrylate and acrylonitrile or
methacrylonitrile.

The polymer binders polymerized from the following monomeric
mixtures are more preferred: '

1) butyl acrylate and methyl methacrylate,

2) butyl acrylate and styrene, |

3) 2-ethyl hexyl acrylate with methyl methacrylate, or

4) 2-ethyl hexyl acrylate with styrene.

Preferably the monomeric mixture further includes an acrylic or
methacrylic acid monomer or a mixture thereof.

The polymerization techniques used for preparing the anionically
stabilized polymer binders of the present invention are well known in the art. .
The polymer binder may be prepared by aqueous solution polymerization or by
emulsion polymerization. Emulsion polymerization is preferred. Either thermal
or redox initiation processes may be used. Polymers and copolymers of alpha-beta
ethylenically unsaturated monomers and their esters, especially the acrylic and
methacrylic eslers, are preferably prepared by processes given in "Emulsion



acryl am de; glycidyl nmethacryl ate; acetoacetoxyethyl nethacrylate; acrolein
and met hacrol ein; dicyclopentadi enyl nmethacrylate; dinethyl

nmet a-i sopropenyl benzyl isocyanate; isocyanato ethyl nethacrylate; styrene
or substituted styrenes; butadiene; et hyl @ne; vinyl acetate or other .vinyl
esters; vinyl nononers, such-as, for exanple, vinyl hali de, preferably
vinyl chloride, vinylidene halide, preferably vinylidene chloride, N-vinyl
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polymerization. Additional suitable chain transfer agents or ingredients include
but are not limited to butyl mercaptopropionate; isooctyl mercaptopropionic acid;
isooctylmercapto propionate; bromoform; bromotrichloromethane; carbon
tetrachloride; alkyl mercaptans, such as, 1-dodecanthiol, tertiary-dodecyl
mercaptan, octyl mercaptan, tetradecyl mercaptan, and hexadecyl mercaptan; alkyl
thioglycolates, such as, butyl thioglycolate, isooctyl thioglycoate, and dodecyl
thioglycolate; thioesters; or combinations thereof. Mercaptans are preferred.
When the polymer binder in the form of a dispersed polymer is
utilized, the polymer particle size may be controlled by the amount of
conventional surfactants added during the emulsion polymerization process.
Conventional surfactants include anionic, nonionic emulsifiers or their
combination. Typical anionic emulsifiers include the salts of fatty rosin and
naphthenic acids, condensation products of napthalene sulfonic acid and
formaldehyde of low molecular weight, carboxylic polymers and copolymers of
the appropriate hydrophile-lipophile balance, alkali or ammonium alkyl sulfates,
alkyl sulfonic acids, alkyl phosphonic acids, fatty acids, and oxyethylated alkyl
phenol sulfates and phosphates. Typical nonionic emulsifiers include
alkylphenol ethoxylates, polyoxyethylenated alkyl alcohols, amine-polyglycol
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composition are formed in a sequential fashion. Such a process usually results in
the formation of at least two polymer compositions. Each of the stages of the
multi-stage polymer particles may contain the same monomers, chain transfer
agents, surfactants, as those disclosed earlier for the polymer particles. The
emulsion polymerization techniques used for preparing such multi-stage
polymer particles are well known in the art and are disclosed, for example, in the
US Patents No. 4,325,856, 4,654,397 and 4,814,373.

The polymer binder in the form of the water-reducible polymer or
water-soluble polymer may be prepared directly in water if the monomer mix is
water-soluble or, as is most often the case, the polymerization solvent is a water-
miscible solvent, such as, isopropanol, butyl cellosolve, propylene glycol. In such
a case, water may be included in the polymerization mixture or post added after
the polymerization is complete. Such polymers may be prepared by utilizing the
monomers described earlier. Another route to the preparation of a water-soluble
polymer for this invention is to prepare a polymer binder having enough acrylic
or methacrylic acid or other polymerizable acid monomer (usually: greater than 10
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preferred.

The blend of the traffic paint composition of the present invention
further includes in the range of from 0.25 percent to 10 percent, preferably i in the
range of from 0.4 percent to 5 percent and more preferably in the range of from 0.6
percent to 2.5 percent, of a polyfunctional amine polymer having at least one acid
and at least one amine functionality, all percentages being in weight percents
based on the total weight of blend solids. A water soluble polyfunc'ti'onal amine
polymer is preferred. The polyfunctional amine polymer is provided with a GPC
weight average molecular weight is in the range varying from 10,000 to 500,000,
preferably in the range varying from 20,000 to 300,000, and more preferably in the
range varying from 30,000 to 200,000. If the GPC weight average molecular weight
of the polyfunctional amine polymer exceeds the upper limit, the storage étability
of the resulting traffic paint composition will be lost and if it falls below the lower
limit, the dry-to-no-pick-up time of the resulting traffic paint composition will
rise beyond the acceptable limit.



percent) such that the pol yner binder can be solubilized by the addition of
ammoni a or other base. Water-sol uble polyners of this type are

advant ageously used as bl ends with the dispersed pol yners. ' The

pol ymer binder may be provided with an ad0d functionality, which results
fromincluding in the-range of fromO0.3 percent to 20 percent, preferably
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butylaminoethyl(meth)acrylate, dipropylaminoethyl(meth)acrylate,
methylaminoethyl(meth)acrylate, N-methyl-N-
hydro'xyethylaminoethyl(meth)a;:rylate N-(mono-n-butyl)-4-aminobutyl
(meth)acrylate, methacryloxyethoxyethylamine and various mixtures thereof
Dimethylaminoethyl(meth)acrylate is most preferred.

Other suitable amine containing monomers include alkylaminoalkyl
amides of unsaturated acids, such as, acrylic acid and methacrylic acid. Some of
the exemplars thereof include N-beta-aminoethyl (meth)acrylamide, N-
monomethylaminoethyl{meth)acrylamide,
dimethylaminopropyl(meth)acrylamide, and mixtures thereof; ammoalkyl vinyl
ethers or sulfides, such as, beta-aminoethyl vinyl ether or sulfide, N-
monomethyl-beta-aminoethyl vinyl ether or sulfide, N-monobutyl-beta-
aminoethyl vinyl ether or sulfide. N-monomethyl-3-aminopropyl vinyl ether or
sulfide, and various mixtures thereof; vinyl pyridine, such as, 2-vinyl pyridine, 3-



-:10- The pol yfunctional am ne polyner is copolynerized froma
nmonomer m xture containing in the range from 80 percent to 98 percent,
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pyridine, 3tetramethylene; and o
A' is O(CmH2m)- or (O-alkylene), in which (O-alkylene)y is a poly(oxyalkylene)
group, having a GPC number average molecular weight in the range from'88 to -
348 and in which the individual alkylene radicals are the same or different and
are either ethylene or propylene. _
The compounds of Formula I are disclosed in U. S. Pat. Nos. 3,037,006
and 3,502,627. :
Some of the preferred examples of compounds of Formula I include:
oxazolidinylethyl methacrylate; oxazolidinylethyl acrylate; 3-(gamma-
methacryl-oxypropyl)-tetrahydro-1,3-oxazine; 3-( beta -methacryloxyethyl)-2,2-
penta-methylene-oxazolidine; 3-( beta -methacryloxyethyl-2-methyl-2-
propyloxazolidine; N-2-(2-acryloxyethoxy)ethyl-oxazolidine; N-2-(2-
methacryloxyethoxy)ethyl-oxazolidine; N—2-(2—methacryloxyethoxy)ethyl-5¥
methyl-oxazolidine; N-2-(2-acryloxyethoxy)ethyl-5-methyl-oxazolidine; 3-[2-(2-
methacryloxyethoxy)ethyl)]-2,2-penta-methylene-oxazolidine; 3-[2-(2-



vi nyl pyridine, 2-ethyl-5-vinyl pyridine, and various m xtures thereof; N
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N acryl oxyal kyl t et rahydro- 1, 3- oxazi'nes t he correspondi ng corrponents in
which the "al kyl" linkage is replaced by al koxyal kyl and

pol y(al koxy-al kyl), all of which are enbraced by Formula I:

[err] n1m i}étﬁoky)@Ehﬁ‘jLzanrdxmémyﬁ)xaﬂoh@ﬁ@gsrlzhavI ng a val ue of 2
to 3; Rerr f—,fﬁ éome %lé‘%zsselecta fro

group cons(%‘?ﬂﬂfr)ﬁlloxﬁfﬁm ))&'1 ,gl,qeny[,gﬁg 1d18q <{IEP IR ERY e‘?’fajz)° l&Iekyl
groups; Rlerr], wiFife goinpdungstdfyFéronulad tan Rydroly zen.?\dmlm'im éanﬂmnhed
roup cons stln n
B orr] . anthseiieiey PneRcr @ésﬁ??&?fs rg%%é§ phofi hadige e FELSLI IETT
attached carbon atomof the rfng in the fornula, i.e., Rerr] and Rerr] ,

when joined together, are selBcted fr sting
pent anet hyl ene and t H CamER)CermA —Jr‘\g& -?gmgﬁ@{)er &?ﬁ[ err] I) r
O al kyl ene)[err] | e ,
having a GPC nunbdr %f%ﬁé%%ﬂeﬁéé# PRI Todily sddte LB W hggroEise
and in whi alsotusefilnian uiedpeapaaam oﬁéhe @@ﬂ)cfamsngn@l men%aﬁb'mer dExamples obind
gr e Ie' t hgrs@él{‘}ﬂcﬁ{&n&’s AHeORYY R E))k7et1(1)mers1e§1 r?cli‘dBI 5 12&2132%%7 s(stuEHraggggbsgf&[ ﬁe
i scl osed i.n U.
preferred they r’ék‘lqﬁfaﬁycﬁ!h\l‘giyré@"b‘?bﬁ Wul a | include:
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Q is selected from the group consisting of:
A
=C
\R .
R6 is H or it may be methyl in one CHRg unit;

RO is selected from the group consisting of (C1-C12)-alkyl and cyclohexyl groups;
R4 is selected from the group consisting of (C1-C12)-alkyl and cyclohexyl

=C—(CHR®)
l x—l ,and =CHR?;

’

R3 -is selected from the group consisting of phenyl, halophenyl,
(C1-C12)-alkyl, cyclohexyl, and (C1-C4) alkoxyphenyl groups;

A" is an alkylene group (C1-C12);

A°, B and D are the same or different oxyalkylene groups having the formula
-OCH(R7)-CH(R7)- wherein R is H, CH3, or C2Hs;

X is an integer having a value of 4 to 5;

nO is an integer having a value of 1 to 200;

n'is an ihteger having a value of 1 to 200; and

n" is an integer having a value of 1 to 200, the sum of n°-1, n'-1 and n"-1 having
a value of 2 to 200.

Some of the preferred examples of compounds of Formula III and IV include:
2-[4-(2 6-dimethylheptylidene)-amino]-ethyl methacrylate;
3-[2-(4-methylpentylidine)-amino]-propyl methacrylate;

beta -(benzylideneamino)-ethyl methacrylate;
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nmet hacr yl oxyet hoxy) et hyl - oxazol i di ne; N-2-(2-net hacryl oxyet hoxy) et hyl - 5-
nmet hyl - oxazol i di ne; N 2-(2-acryl oxyet hoxy) et hyl - 5- net hyl - oxazol i di ne;
3-[2-(2- nethacryloxyethoxy)ethyl)] 2, 2- pﬁpta nmet hyl ene- oxazolldlne
3-[2-(2- -12- - :
nethacryloxyethoxy)ethyl)] 2, 2-di met hyl oxazol i di ne; 3-[2-

(nethacrylox ethox t

henyl ; oxazol i di ne; '
2- i sopr opediik=(4-rag ‘b’ 1dene§)am1Xo) ?ﬁﬁa ﬁg FHet%: Formula | can
hydrol yze 2'11@&2 6V@1rnhéﬂi.§ll€ep1 glitlenelsaminclesthyliacrylate; nes. The hydrol ysis

d the F Pol f
ﬁlr)(rzolrjrg(rag \?\Ainfg?y %ﬂ%&%ﬁ@?%"@%@gg g\etLgé&})t Sis are al 58 ﬁsng;al OI n the
pr epar at i ONI-(if 3-td1mqhby§brtuy|hdelme*)aI-(A—metbamemthOExhﬁﬁl)@%méﬁers uch mononers
are acryl Oﬁ(ﬂ%@\?ﬁ\c}%ﬁﬁ) mBafzy!b%nek%mymm&uch as, t hose of the

For mul as | )é'{e C=(CR) - COOA" N=Q
(1) N-(1,3-dirpeghylpusylidgnadd-(p el opyethgxrsthylapitsy pfifer r ] - N=Q
(I'V) WhereNJ(B%rJz hHeﬁé) gi3-ackyloxy éﬁid&tgbﬁﬁ ylamine he group consi sting of

el et ed from 1 hesg}eoﬁ?)mbBHQ { ot TR Ay BRGvee I ot el 42,

groups; R elkua}mesa bastmeidﬂartorprtd@cg rthe procmspoadmmpumary amines or salts
(Clerr]-Clgy Al 3N 1lxclﬁﬂ% g%oql gggi[ hﬁu é‘\fcn? Hyah@eogs @.PThe

(Feri]- E?@qmpﬁﬂaﬁﬁ@mmmas i anggV are gcza‘éeréw Snal 5, 3057569 ard

(d err]-C gutyups Aherad "dddy Bt thdAcMérié BémpaWRde thefeir aﬁmsewmymd ase.

%r_fgff] ha\cl)lr n%[ ;Pre]{_ﬁteqqqtﬁer Scf' ELcnolul am |:‘e>[poly]n)\er mcFu(fes he prror ct Bt 'the
reaction of diamines and with polymers having acetoacetoxy groups, such as, for
example, a polymer of acetoacetoxyethylmethacrylate and (meth)acrylic acid
reacted with dimethylaminoethylpropylamine would yield a polyfunctional
amine polymer containing both acid and amine functionalities.

Alternatively, acid functiohality may be introduced by hydrolysis of a
polyfunctional amine polymer. For example, partial hydrolysis of
p(dimethylaminoethylmethacrylate) would result in a polymer containing both
amine and carboxylic acid functionality. Any polymer derived from an amine
monomer that yields acid functionality upon hydrolysis would be suitable for this
method. Polyfunctional amine polymers derived from |
dimethylaminoethylmethacrylate, t-butylaminoethylmethacrylate,
oxazolidinylethyl methacrylate, and other amine containing monomers described
herein would be suitable to undergo hydrolysis to give acid functionality.
Hydrolysis of the polyfunctional amine polymer could be carried out in acidic,
neutral, or alkaline media.

The polyfunctional amine polymer polymerized from a monomer
mixture that includes at least one alkylaminoalkyl ester of o, f unsaturated

- carboxylic acid, such as, acrylic acid, methacrylic acid and at least one
monoethylenically unsaturated carboxylic acid, such as, acrylic acid, methacrylic
acid and mixtures thereof, are more preferred.

Essentially all of the polyfunctional amine polymer is maintained in a
deprotonated state by raising the pH of the aqueous evaporable médium of the



X is an integer having a value of 4 to 5; n is an integer having a val ue of
1 to 200; n'" is an integer having a value of 1 to 200; and n" is an integer
having a value of 1 to 200, the sumof n-1, n'-1 and n"-1 having a val ue of
2 to 200. Sonme of the preferred exanplesgqf conpounds of Fornula Il and IV
i ncl ude: 2-[4-(2,6-dinethyl heptylidene)-amno]-ethyl nethacrylate;. 3-
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i nt r oducedsdditibi Pty geirizacibnanpadydousaivedizg leithier meupall yaikalingoor exiaiy! e,

oo DUANIAE ol SRR LR Tl B <1 2

pol yner dePatenti4f1i8:608n T pelyfuncienal amineypelymers dnelutgrropodyraers willpon

hydrol ysi s,¥eyisg pacat bypNeighOdf bRk 8r more monoethylenically unsaturated
monomers, such as, methyl acrylate, acrylamide and methacrylamide. Small
amounts of relatively insoluble comonomers may also be used to obtain the
water-soluble polyfunctional amine polymer polymers. The insoluble polymers
may contain larger amounts of these comonomers. Such monomers include, for
example, acrylic acid esters with (Cj to Ci1g) alcohols and methacrylic acid esters
with alcohols having one to 18 carbon atoms, especially (C1-Cy4) alkanols; styrene,
vinyltoluene, vinyl acetate, vinyl chloride, vinylidene chloride, substituted - i
styrenes, butadiene, substituted butadienes, ethylene; and the nitriles and amides
of acrylic or of methacrylic acid. The particular comonomer or comonomers used
in making the polyfunctional amine polymer polymers, depends upon the
proportion of amine-containing monomer used in making the copolymer.

Polyfunctional amine polymers may also be prepared by reacting
copolymers having a high levels of carboxylic acid functionality with an ethylene
imine or propylene imine. By suitably adjusting the stoichiometric ratio,
polyfunctional amine polymers having the desired level of amine and acid
functionalities may be produced. Propylene imine is preferred.
The traffic paint composition contains from 30 percent to 70 percent,

preferably from 35 to 65 percent, of the blend in the aqueous evaporable medium
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monoet hyl eHl REPINGIREA THas SHTTHRS: B RYEE Of St Arogedessabpg walersarae raific p
acryl am decomposiiomacThé dayedenf thewbhting composition may be applied by the
methods known in the art, such és, for example, by spraying the composition on
the road surface by means, such as, truck mounted spray guns where the paint
composition is supplied from an air pressurized tank or by means of an airless
pump. If desired, the traffic paint composition may be hand applied by means of
a paint brush or a paint roller. The thickness of the layer of the waterborne traffic
paint composition generally varies from 300 micrometers to 3000 micrometers,
preferably from 350 micrometers to 1000 micrometers. '

The second step of the method of the present invention is drying the
layer for forming a traffic marking on the road surface. During the drying step, an
aqueous evaporable medium in the traffic paint composition is evaporated from
the layer applied to the road surface. The rate of evaporation of the aqueous
evaporable medium is dependent upon the ambient conditions to which the
layer of the traffic paint composition is exposed to and also upon the thickness of
the layer applied to the road surface. It is to be noted that, the higher the
atmospheric humidity, longer will be the no-pick-up time for layer of the present
composition, as evaluated under ASTM D 711-89. :
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If desired, the wet layer of the traffic paint composition of the present
invention may be contacted with a coagulant, which includes, weak acids, such
as, aqueous acetic or citric acid, at a strength in range of from 10 percent to 30
percent, more preferably at 20 percent. Alternatively, stronger acids, such as,
hydrochloric or sulfuric acids, diluted to a strength in the range of 5 to 15 percent,
preferably 10 percent. Citric acid is preferred. The coagulant may be applied by
any one of the conventional methods known in the art, such as, for'example, by

spraying the coagulant on the layer. It is believed without reliance thereon, that

the coagulant when contacted with the layer coagulates the polymer binder

present in the layer to improve the drying rate of the layer. The amount of the
coagulant sprayed on the layer depends upon the amount of the polymer binder
present in the layer and also upon the type of the polymer binder used in the

traffic paint composition. The amount in weight percent of the coagulant sprayed
on the layer of the coating composition depends upon the type of acid, its strength .
and the type of spraying equipment used in carrying out the coagulation step.

The coagulant, such as, citric acid at 20 percent strength, applied at-the rate in the

'
anl



corrosion inhibitors; alkali or water soluble polyners. The
present invention is further directed to a nmethod applying and producing a
traffic paint marking on a road surface. A first step thereof is directed
to applying on a road surface a layer of.,4he aforedescribed waterborne
traffic paint conmposition. The |ayer of } e coati.ng conposition.my be
applied by the nethods known in the art, such as, for exanple, by spraying
t he conposition on the road surface by neans, such as,. truck.mount ed spray
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test chamber was filled with 2 cms of water and then all the ports and doors were
closed and the test chamber was allowed to equilibrate overnight. After _
overnight equilibration, the relative humidity within the test chamber reached
100 percent. By carefully opening and closing the various ports, the relative |
humidity within the chamber was then brought to the desired relative humidity.
The door of the test chamber was opened briefly at 5 minute intervals to touch .
the wet paint films lightly with the tip of a clean finger. When the film was drj '
to a light touch, the panel was taken out of the test chamber and the dry-to-no-
pickup time was determined in accordance with ASTM #D711 by rolling a traffic
paint drying wheel over the wet film. The end point for the dry-to-no-pickup
time is defined as the point in time where no paint adheres to the rubber rings of
the test wheel. As stated earlier, the dry-to-no-pickup time of less than 20
minutes was considered acceptable. |



conveyed by a jet of air and dropping atop a wet layer of the traffic paint
conposition of the present invention or by sprinkling the glass beads at a
desired rate froma storage hopper positioned above the wet |ayer. The
anount of gl ass beads dropped on the | aygg- i s dependent upon the size,
refractive index, and surface treatnent of -the glass beads. The.typi cal
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earlier. added with stirring. The remainder of the Monomer Emulsion No. 1 and a
solution of 2 g of sodium persulfate dissolved in 90 g of DI water were gradually
added to the reaction mixture in the reactor over a 3 hour period. At the end of
the polymerization after cooling of to 60°C, 8.1 g of an aqueous solution of |
ferrous sulfate heptahydrate (0.15%), 1.6 g of t-butylhydroperoxideé (70% active
ingredient) in 18 g of DI water, and 0.6 g of sodium sulfoxylate formaldehyde-
dihydrate in 36 g of DI water were added. The reaction mixture was neutralized
with ammonium hydroxide followed by the addition of 5.3 g of formaldeﬁyde
solution (37% active). The final product had a solids content of 51.7 percent by
weight based on the total weight, a Brookfield viscosity of 300 cps (spindle 2 at 60
rpm using a Brookfield Model LVTD Viscometer), particle size of 156 nm, and a
pHof938.



TEST PROCEDURES The foll ow ng test procedures were used for
generating the data reported in the Exanpl es bel ow

Dry-to-No- Pi ckup Tinme The traffic paint conpositions were applied
over 10 cns x 30 cns glass test panels tqoformthe layer of the traffic

pai nt conposition . thereon. The thickness of the layer was controlled to
about 320 m crons. The test panels were then pronptly placed in a test
chanber supplied by Victor Associ ates, ,{_ (i Hat boro , Pennsyl vani a and

mai ntai ned at a desired relative hum di Q}SF 85 percent to 90 percent. The
test chanber was equi pped with a certified hygronegmmsand a certified

t enperature indi cig 5 both of which were fastenedg{p the center of the
rear wall of the ehanber to ensure bal anced neasurenent. Prior to

posi tioning the teedxmnrieusyllmdfade@&% actize) chambel the pan at the bottom
of the test chanbg) gl ,_Jhed with 2 cnms of watergggygl then all the ports
and doors were clos and the test chanber was all gto equilibrate
overni ght. After ethylmethaggiiatebration, the rel af& humidity within the
t est chanber reaclg,egh;gq,meg&@nt. By carefully opezs.2g and closing the
various ports, the relative humdity thlri he chanber was then brought to
the desired relative-humdity. The do e test chanber was opened
briefly at 5 ninuPge meiombsmmdth)ahmmthmqjhamylﬂel Homaptlymerwi t h t he
tip of a clean fiRges,. panel
was taken out of t ng}f%‘xe?#cgbg Jdlxt%wgs%%&P?%&}@PP@B&FQW}&%

- det er mi necatmosphere At €, Withg aSaretiordd, B¢ 8@f AR AGUACHS ﬁlﬁ"‘@“p%fl SISy i ng

- Wheel overg Laﬁﬁ e W8 tafliyld'?hte-qbels%ﬂdﬂgté&fw‘i@MS?ﬂDym@eﬁﬁan oftanme is

defined as t tQ the ru
The tost vaRHAOUS ESTUHaR of the tPasoding Ehedaiiint tFnhdci add B
20 m nut esdiletedceithifdg of DIacaepwadre added, thh stirring. Thereafter 200 g of

-18- m%ethxlammoetlylmethaerglate alon$ %xﬂ{ gqgeétcﬁmixhﬁ of t- The

traffic pain

or _consil ordance
with ASTM lsﬂaerirepmm% %gsvé Acgtjc e@fimglwtne ieish %@érs@f iwajtel\ﬁ%fi %%es ?
Model VI - S6#ufbdulfGunalel foemayddtgide cNhy@%tdrtﬁEde@éwmw sl gmf DIRoateaReere

Beach. Pl ofd i3 o31i®a SR SeRBANS (RETRERIGH BRxRRIRh e YE1Gol WLP! 2000
maintaining the reaction temperature at 75°C. Upon completion of monomer
and catalyst feeds, a redox pair composed of 0.52 g of t-butylhydroperoxide and
0.14 g of sodium sulfoxylate formaldehyde dihydrate were added to the reaction
mixture. The final product had solids content of 29.8 percent by weight based on
the total weight of the product, Brookfield viscosity of 40 cps (spindle 2 at 60 rpm
on a Brookfield Model LVTD Viscometer), and a pH of 7.9.

Example 3:
Preparation of Dimethylaminoethylmethacrylate (90% )/Methacrylic Acid (10%)
Copolymer
To a 2-liter reactor containing 414 g of DI water under a nitrogen
atmosphere at 75°C, 15.6 g of acetic acid, 2.4 g of an aqueous solution of ferrous
sulfate heptahydrate (0.15%) diluted with 6 g of DI water, and 2.1 g of an aqueous
solution of the tetrasodium salt of ethylenediamine tetraacetic acid (1%) diluted
with 6 g of DI water were added with stirring. A monomer mixture composed of
180 g of dimethylaminoethylmethacrylate and 20 g of methacrylic acid was added
to the reactor over a two hour period, along with a feed of 4.2 g of t-
butylhydroperoxide, 0.3 g of acetic acid diluted with 25.5 g of DI water and 2.5 g of



in sealed 1/4 liter containers and stored in a sealed circul ation oven at
60[err] C for 10 days. The containers were then renoved fromthe oven and
allowed to cool to roomtenperature for 1 day. The containers were opened,
m xed for 3 minutes on a mechanical mixer2ind i mediately tested again for
consi stency under the aforedescri bed ASTM Met hod #D 562. The stored traffic
pai nt conposition was rated to have passed the storage stability test, if

the traffig, &m.ﬂfsgﬂeggmé Téx‘?ﬁblaﬁﬂ a&%wpat@axésemrmchwglﬁfem whiki STRKU)

did not increase Ji emﬂ,ts msaSL{rerrent before it vva
stored in fmtwmewmperature was hel at 75 pon completion %pg\eg_ and

Preparati ogatal sﬁmééﬁsl g aedox phirlvohipese dlchtOESQ of y-serey lh{droperoxfae andb0.14 igesf

bt aospher 50gT 3 Saiepriats e SRRk AE iPahe Wis ARIC to M BacoRMREEE
of mononer Gmmemratedl amnuyddm hydeilide wascadded 6 saige @lfle pbHtaifhilc aF v finak .
di ssol ved PPodl\QctqmaQi‘ gb%&@E&RmnﬁBﬁzés &E%ﬁqgle%ﬁfb%%a %h%@lté&ﬂ'vvﬁght Bf 20

g of DI er were ad mal Mononer

2wl si on NETE ROSHEt 26ch ﬁf?qhﬁ 'v;srcigg o;ﬁréaf)@,ﬁpf)émmﬂrea‘% LGP ERRN ORE in 90 g
of DI wat eBer@elQYW&l W HU dedcometdty reacti on m xture in the react or
00°C, 8.1 g of "an squeous SOPIPIBRVEERHIS LIad ERAPIAZS ahydrat e (0 155
1.6 é of t-butyl hydroperBkeé peep(a't@%aafl'l\'teﬂimgasm(éomposmom g of DI water,
and 0.6 g of sodi ufey &{Wﬁib{é@&f‘alfa?ﬂh% |stapiite ofl ERAKALS WasHdedOl fle val er

wer e added The react re was rali anmoni um hydr oxi de
fol | owed bpotymaer;binder S lgt°o¥“31k6rWﬁI%&fﬁ?d@%‘o‘F%PBﬂ“PB% active).
Tﬂe fi na: poatparhativaExanysieidsnd ehé poly fohcfﬁé%z?olomnfee blm%:}/\@ﬂ smmpg%Bdw&n
the tota c ndle 2 at

using a Br %@’&?‘5‘ ?ﬁi@&@f‘%ﬁﬁlﬂd@ﬁfsﬂ’iéﬁﬁ’@ﬁ‘fq o PkE e s hE Geincedthpsaih
pH of 9. 8. of Example 5 which is the traffic paint composition of the present invention. The

Tabl e 1 follo components, st Table 2 b 1
o vater wing components, shown in Table e&ow were also adddleuc%]fxf‘ uryTderuI fate

(28% act i véjown g produce respggtiye ggfr}qrgg@ trafflc paint compositions Comparggge4
Example 4 and Example 5,):

Table 2
Amount Added (grams per 0.6 liter)
. Comparative Example 4 Example 5
Latex Polymer 267.0 267.0
of Example 1 _ |
Water 11.7 16.3
Ammonia 4.2 : 3.2
Polyamine of: :
Example 2 8.4 -
Example 3 -~ 5.8
Dispersant! 2.6 : 2.6
Surfactant? 1.7 1.7
Defoamer3 1.3 13
White Pigment4 60.0 _ 60.0

Extender> | 456.4 456.4



met hyl met hacryl ate 1032. 2 met hacrylic acid
25. 2 Exanple 2 Preparati on of
Di net hyl am noet hyl net hacryl at e Honopol yner To a 2-liter reactor
containing 590 g of DI water under a nitrggen atnosphere at 75C, 17.5 g of
acetic acid, 2.4 g of an aqueous solution of ferrous sulfate heptahydrate
(0.15 9% diluted with 7.5 g of DI water, and 2.1 g of an aqueous sol ution
of the tetrasodi umsalt of ethylenediam ne tetraacetic acid (1% diluted
with 8 g of D wat &heabove omponeits vere mixed forrHh miputes, to agdeye gfsmooth
di met hyl amdigsér3idnel Hac pigrabst ah@egtarider. aThe esllowitigntsinpdnénis, gheivn! in
butylhydrogf%gxédﬁ 0.3 g of &éftiﬁwgchg di,l ut ed gﬁth gS. g of .DI water
and 2.5 g orPiodi AP WEE AT $1b P PERSH e VAR fye SPRUBPOUR TS 27.5 g
of DI water were added over a 2 hour period to the reaction m xture in the
reactor while maintaining the reaction tenperature at 75 C. Upon conpl etion
of nononer and catal yst feeds, a redox pair conposed of 0.52 g of

t - but yl hydr oper oxi de and 0. 14 g of sodi um sul foxyl ate formal dehyde

di hydrate were added to the reaction m xture. The final product had solids
content of 29.8 percent by weight based on the total weight of the product,
Brookfield viscosity of 40 cps (spindle 2 at 60 rpmon a Brookfield Model
LVTD Vi sconeter), and a pH of 7.9.

Exanpl e 3: Preparation of D nmethyl am noet hyl net hacrylate (90% )/ Met hacrylic
Acid (10% - Copol yner To a
2-liter reactor containing 414 g of DI water under a nitrogen atnosphere at
75 C, 15.6 g of acetic acid, 2.4 g of an aqueous solution of ferrous

sul fate heptahydrate (0.15% diluted with 6 g of DI water, and 2.1 g of an
aqueous solution of the tetrasodiumsalt of ethylenediam ne tetraacetic
acid (1% diluted with 6 g of DI water were added with stirring. A nononer
m xture conposed of 180 g of dinethyl am noet hyl net hacryl ate and 20 g of

met hacrylic acid was added to the reactor over a two hour period, along
with a feed of 4.2 g of t- butyl hydroperoxide, 0.3 g of acetic acid diluted
wth 25.5 g of DI water and 2.5 g of

- 20- sodi um sul foxyl at e formal dehyde di hydrate di ssolved in 27.5 g of D
wat er. The :



reaction tenperature was held at 75 C. Upon conpletion of nononer and

catal yst feeds, a redox pair conposed of 0.52 g of t-butyl hydroperoxi de and
0..14 g of sodium sul foxyl ate fornal dehyde di hydrate was added to the
reaction mxture. Concentrated ammoni um28+dr oxi de was added to raise the pH
to 9.0. The final product had a solids content of 29.8 percent by weight
based on the total weight of the product and a Brookfield viscosity of 3200
cps (spindle 4 at 60 rpmon a Brookfielpgpjdsiel LVTID Vi sconeter).

Conpar ative Exanple 4 and Exanple 5: .preparation of
Traffic Paint Conpositions m°%b%¢§‘f‘85ﬁ‘f‘?(ﬂ?éﬁmﬁg pol ymer of
Exanpl e 2 was added to H@Iﬁ?hWe Bxarfiple of Exanpl e 1 Bxamplles the traffic
pai nt conposition of Conparative Exanpl e 4 and the pol yfunctional am ne

pol ynmer of Exanple 3 was added to the polynmer binder of Exanple 1 to nake
the traffiMegadmtl conposition18f0 Exanple 5 which is t hd8t& af fi c paint

conposi ti gb&ésc\,\g‘q%ﬁ%nadheggrg ion. The foI | o ng conqg@rents, shown in

Table 2 b I'n the order shown to produce respective

pi gnent edDefaamec pai nt compo2i& i ons (Conparative Exanﬁr 4 and Exanpl e
5): 6.3 Table 2 10.3

Anmount Ad ea (rgrams per 0.6 liter) - Conpar ati ve Exanple 4
Exanpl e 5-Lat-ex-PehypmBf~emmm—m——e—m 267 B m e — 267~ of
Exanfpl e 1yWaksiiated otherwxse, ‘the followmg cdrhmércial components were used: 16. 3
nmoni a

Exanpl e 2 1 Tamol® 901 Disper. bafg, aj} a%%nésag of an polyelectrolyte :upplled%y R3hMalk pRadT
5. 8 D specCsmpayePhiladelphia, PéhnSylvania @ 30 percent based on the solids. 2.6

Surfactang ®CT- lied by Ai Pilodﬂ @Eﬂ&éﬁ@ﬁéﬂ{r]
13 [Sgrfynlol CT-136 Sur?ac%nt ariacgty\mnc surfacltaérrtré rf 1ee b ir C

60. 0 Ext efferilientopn, Pennsylvania. 456 4 %156 4
3 Drew® L-493 Defoamer supplied by Drew Chemical Company, Boonton, New Jersey.

4 Ti Pure® R-900 Titanium dioxide supplied by E. I. duPont de Nemours & Company, Wilmington,
Delaware.
50myacarb® 5, Ground natural calcium carbonate, evaluated under ASTM D 1199, Type GC, Grade I1
having a number average particle size of 5.5 microns with maximum oil absorption No. of 10,
supplied by Omya, Inc., Proctor, Vermont.
6 Texanol® Ester alcohol supplied by Eastman Chemicals, Kingsport, Tennessee.
Dry-to-No-Pickup Time and Storage Stability Evaluation

The traffic paint composition of Comparative Example 4, Comparative
Example 6 (Conventional waterborne traffic paint known as Dura-Line 2000™
traffic paint, which is supplied by Morton International Inc., Chicago, Illinois,
having more than 80 percent solids by weight and containing no amine
functionality) and Example 5 were applied to a wet film thickness of
approximately 320 microns on glass test panels and evaluated for dry-to-no-
pickup times and for storage stability in accordance with the procedure described
earlier. The test results are shown in Table 4 below:

Table 4
Paint Property Comparative Example 5 Comparative
Example 4 Example 6
Dry-to-No-Pickup | 40 10 20
Time (minutes)




The above conponents were m xed for 10 minutes to achi eve a smoot h
di spersion of the pignent and extender. The foll ow ng conponents, shown in
Tabl e 3, below, were added in the order shown with continuous m xi ng:

-22- -23- Table 3

Anount Added (gr ans per 0.6 liter) : ‘Conpar ati ve Exanpl e
4 Exanpl e 5 Met hanol 18.0

18. 0 Coal T-s-et—ngﬂﬁgeﬁ“ 3-8 ' — +3. 8
Def oaner 3| Storage Stability passz_ 0 _ pass fail 2.0 V\aﬂer
6.3 KU before storage | 83 10. 3|88 102

--------- ] waf@hﬁ@gég%tcﬁﬁad ot herwi se, 188e ol I ow ng ddfkerci al conpdnents
vere used] (1 dayerad 60°C) 901 Di spersant, jan ammoni um saljt of an

pol yel ect t Ty Rotmmarmd—Heas—Company, P aderphr =,
Pennsyl vanK& @RANScKE-RS Ui ed on the solids. 2 Surfynol[err] CT-136

arfaot i’:mt Ian aczltlyé @éléanr%%IED Tablead thaUPRIrhp Ié$’)tomalimﬁl_2%i§ cﬂ¥£\nd:nonal

em cal S nc ent own en vanl a.. r

oo o btine polymdr CaPOsmERAY aal atiin? A4eFog, ERpomers has HEfe-ro-
R-900 Ti t apiakmpdtiove that saipighifécnitly less thajiuBattof domparative Bxatopieaty,

W m ngton, ?%hﬁk\g%%dx‘%%gﬁﬁgrﬂb[n‘?%&ly@ercifn%uéi@ﬁrﬁ&x\éﬁahaﬁ )Y Al e ERRPAN &

eval uat ed un avin nber average
particle sExample 8, which dees I\faitmn%aa&.thﬁrﬁoéyamwsa?w NBMRHFative

s umo: i eg szﬂﬂm 4lmst kheHreQQIx@ﬁlenV@f e storfigd Sadilayl @StrancEsscempaé gohol
supplie

Byt o No- HEDIS MO KCarE DS SHEAER Sapiity JekReping gip deterioration. By
traffic pacmttramnﬁomparenve)Exmmaﬁafaxla@ the atgrhge 4l;ab0ttmtastatTlvm Exemilabl&

(Convent i 04“?4 Cé@%grsp 'ﬂﬁ—‘at lfc‘aﬁtsoﬁéd'étm‘éﬂg% &ﬁ Mc?ed-a %E"t traffic

palnt which is SU § natl? |cao |n0|s
havi ng nor BreSRRFe 8b aBear% sfeﬂn? styay oeahmw wlmeaef

present traffic paint composition not only significantly improves the dry-to-no-
pickup time but it also improves the storage stability.




functionality) and Exanple 5 were applied to a wet filmthickness of
approximately 320 m crons on glass test panels and eval uated for dry-to-no-
pi.ckup tines and for storage stability in accordance with the procedure
described earlier. The test results are gjgwn in Table 4 bel ow

Tabl e 4 Paint Property Conparative - ' Exanpl e 5

Conparative Exanpl e 4 _

Exanpl e 6 Dry-to-No-Pi ckup 40 _ 10 20
Time (i nubRat is clalmed Is: -23-  Storage

Stability pass 1. Astora Sble fast—cure aqueoliaiconifidsitiéro comprrisizgje Hénd in
88 U a .

141 (10 dad® aguegys 6‘9%’%’3&8 ighRdfly st‘%ﬂ‘ze‘i polymef tb“%er having & T8 rabl e
4 that Exapgpdatestieon03Cna pylyfuactionsk aming pelirmenpalymperiger fram somanemered
fromam nepleHTr@Cdo%ﬁﬁg‘iﬂ tsle Sox?e slEid-4rit HPieaEt Bhb'ﬁnhh@'&nbﬂéinek Sand an

significan ess t'han arat.ive containing the,

pol yani ne hm%@él ﬁ@la'{l]ﬁ(ﬁ@élsﬂlfﬁlﬁﬁgp%}‘%w? the Pgﬂg @Eﬁrﬁ%\‘?‘& Hpeintg,

whi ch doesw}@&fe%ﬁﬁrﬂiam e omh%@lasu npﬁbuarmmuﬁppsp Biags isemExammnac smte.t he
requi renment of t S e stapill .e a

exceeded the stor§g JTE?&%FPH’Q 16R Ub\a&rﬁa{]ﬁg‘%«g?@rﬁgaﬁ*%g&{%ﬁ@%ﬁrast
Conpar at i vpolpmemisep@lyhedrized irbm atmon@aesmﬂxtdmet comprsingTh e 20fpesnetatfl e 4

it can be Sid %ngﬁl\m,l Lants have nade an unexpected di scovery that t he
presence o an aci nctionality in the polyfunctional am ne % C?

the present traffik Phesemposigig Pf slaimol “d‘rﬁr9ll‘s$?’g‘ﬁ|aﬁf¥:§}ﬂﬂ%m?rnﬁ§r
dry-t 0- no- gl P gkl cBRistihg ¥f IRohSERPIScAlljeuRinAged Thildylicyacid, half-

ester of ethylenically unsaturated dicarboxylic acid, half-amide of ethylenically
unsaturated dicarboxylic acid, monomethyl itaconate, monomethyl fumarate,
monobutyl fumarate, acrylamido propane sulfonate, sodium vinyl sulfonate, 2
acrylamido-2-methylpropanesulfonic acid, 2-methacryloxyethy! phosphate,
phosphoethyl(meth)acrylate, and various mixtures thereof.

4. The composition of claim 1 wherein said polyfunctional amine
polymer is polymerized from a monomer mixture comprising 80 to 98 percent of
an amine monomer. :

5. The composition of claim 1 wherein said amine monomer is selected
from the group consisting of alkylaminoalkyl ester of a, § unsaturated carbdxylic
acids, alkylaminoalkyl amide of unsaturated acids, aminoalkyl vinyl ether or
sulfide, vinyl pyridine, N-acryloxyalkyl-oxazolidine, N-acryloxya]kyltetrahydro—
1,3-oxazine; and various mixtures thereof.

6. A storage stable fast-cure aqueous traffic paint composition
comprising a blend in an aqueous medium of 0.25 weight percent to 10 weight
percent based on blend solids of a polyfunctional amine polymer polymerized
from a monomer mixture comprising at least one acid and at least one amine
monomer, an anionically stabilized polymer binder having a Tg greater than 0°C
and an amount of volatile base sufficient to raise the pH of the composition to a
point where essentially all of the polyfunctional amine polymer is in a non-ionic
state.

r

7. A method for reducing a dry-to-no-pickup time of a traffic marking
on a road surface comprising:

AR



-24- What is clained is: 1. A storage stable fast-cure agueous
conposition conprising a blend in an aqueous nedium of an anionically
stabilized polynmer binder having a Tg greater than O[err]C, a

pol yfuncti onal am ne pol yner polynerized froma nononmer m xture conpri sing
at | east one acid and at | east one am ne nononer, and an ‘anount of volatile
base sufficient to raise the pH of the e2mposition to a point where
essentially all of the polyfunctional am ne polynmer is in a non-ionic
state. 2. The conposition of claim1l wherein said polyfunctiona

ani ne pol yner is Ioﬁ%di@sa&;ﬂmﬁ FoKbR'a e&na)&hm igtto 20
percent of an aci. gﬁw ' Ze Qu crigarnl wher ei n

Pl G aci o FAIRBRERoR LoRRpRting p Plegdh indh gRBERSS BHGRU flaganionica
nonoet hyl estabilizkg polpmien birdet levibgeyTg greaterdthan0C, acpalgfurationahginims cal | y

e e M D R e G

fumar at e, %tclewaewm%m@m RO aamoyat of wplaiile base ﬁaﬁs&@t to raise’

acryl am dOrh3 tdmh@rc@&i}ﬂﬁ&ﬁﬁﬁ 8 b paift there E@‘ehﬁﬁnx ladixoyfethleypolphatsioask,
phosphoet hyl &Qacr | ate, and var ous xtures thereof. 4. The

conpositio R ls\kﬂé’rﬁ?‘?‘l IQF §1315 ?/‘f nctional am ne polyner is
pol yneri zed from evapnrating said aqueousoenapiosablg raedium @tbmesatcbi‘/ayeoto formuni ne

MONONEY .  said wear résmxhﬁxsﬁﬁmﬂémhgrblp&?a'rptaﬁsarfafe@re' n said amine monormer
is selected from i_lhgr ou%ioconm st I"am noal kyl_ ester of Eigerr
‘C

n
[err] unsaturat ed dRetod ofslain 7 gPR“}‘F‘éﬁPWP&FE}S drRRiBg @tassReaAs OBt ed
aci ds, amisaihldyet toinmite siitheraffic nsarkfngiﬁeﬂe\ttmylto bight.di ne,

N-acr yI oxyal kyl azal.i i d
various m xtur eso?hg(rﬁe rﬂleﬁ\%d &SQHXE%X&\EF %ﬁf? ‘2’?%%{”9“1‘ gsgﬁéyggﬁ”é%s
traffic pdi fRAZA oS t | on conprising a blend in an aqueous nedi um of 0.25
wei ght percent towLOAwewhtmaﬁﬁﬁgah DAsddsfacel fHefaed indfecOfdace with the

pol yf unct 'n?@t% at(;]? éRo/J ymer polynerized froma nononer m xture conprising
at | east oné aci | east one am ne nononer, an anionically stabilized
pol ymer bi nder hayj ngy t n bas
sufficient to raise th@e -EGe;gs:: g?hfggg%‘lr%%ogﬁgﬂgnggg%]ﬁ(ﬁwn 8?%%3§i®nﬁ%ﬁef’ *
all of the polyfunctlonal amne polymer is in a non-ionic state.

7. A nethod for reducing a dry-to-no-pickup time of a traffic ITB.I’kI ng on a
road surface conpri sing:

* c L L] s *



- 25- appl ying on said road surface a | ayer of an aqueous
traffic paint conmposition conprising a blend in an aqueous nedi um of an
am onically stabilized polynmer binder having a Tg greater than O[err]C, a
pol yfuncti onal am ne pol yner polynerized froma nononmer m xture conpri sing
at |l east one acid and at | east one am ne nononer, and an anmount .of volatile
base sufficient to raise the pH of the cc%poleon to a point where
essentially all of the polyfunctional am ne polymer is in a non-ionic
state; and evaporating sai d aqueous evaporable nediumfrom said
|l ayer to formsaid wear resistant trafyfkfp@Rrking on said road surface.

8. The nmethod of claim7 further corrpn-m'rg—droppl ng gl ass beads on said

| ayer to nake said traffic marking reflective to |ight. 9. The
met hod of cl ai MATERBMNEGFIDAFBIGI@MNT&&AVW&IMHI@EEMA&EDRY

coagul ant . * cap acTERIShETANT Mmgbﬁ'@meﬂ@emmimmmmcs

accordance w he steps or features
di scl osed herein or any conbination THE

The present invention is directed to traffic paint compositions, which
dry faster than conventional waterborne traffic paints and to a method of
producing traffic paint road markings made therefrom. The traffic paint
composition of the present invention includes a blend of an anionically stabilized
polymer binder, a polyfunctional amine polymer having an amine and an acid
functionality therein and an amount of volatile base sufficient to raise the pH of
the composition to a point where essentially all of the polyfunctional amine
polymer is in a non-ionic state. The traffic paint composition of the present
invention further provides improve'd storage stability.



