METHCOD OF PRODUCI NG WEAR RESI STANT TRAFFI C MARKI NGS Thi s
invention generally relates to a nmethod of producing traffiqgEEgsgiings on
road surfaces and nore particularly to producing wear resistant traffic

mar ki ngs on road surfaces further having fast dry characterisijg under high
hum dity conditions. VWiite and yellow traffic marki)n%s’ used for
demarcating traffic lanes is a common sight on alnost all roads. These

mar ki ngs ensure safe driving conditions under varying weat her conditions.
The term "roads" generally means routes, it ghways, exit and entry ranps,
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portion of cotraffintrmanrkings/et thelyoadsds extahdleds nar ki ngs tend to wear away in

less than a few nont bgvadvief th&seRBAVéRtional wheBborne traffic markings tend to be less
wear resistant than traditional alkyd based traffic paints when exposed to traffic
conditions, such as, wear and tear resulting from exposure to vehicular traffic. The
term wear resistance means the degree of resistance of film detachment from the
road surface when it is exposed to the traffic conditions. The wear resistance is
expressed as the percentage area of a film of traffic marking still remaining on the
road surface after its extended exposure to such traffic conditions. Under American
Society of Testihg Materials (ASTM), Philadelphia, Pennsylvania, Test No. D 713-90,
a traffic marking is considered to have failed if less than 40 percent of the traffic
marking at the end of a selected test period, typically one year, remains on the road
surface when such a test marking is applied transverse to traffic for accelerating its
wear. It has been found that a substantial portion of conventional waterborne traffic
markings tend to wear away in less than a few months after exposure to such



-2- accelerated traffic conditions. The nethod of the present invention
solves this problemby inproving the wear resistance of the of the traffic

pai nt conposition. One of the advantages of the nethod of the
present invention is its fast dry characteristic even under high humdity
condi tions. Still another adavantage of the present nethod is the

pot life stability of the traffic paint conposition used therein.

The present invention is directed to a nethod for producing a wear
resistant traffic marking on a road surfa®e conprising: applying
on said road saccélmeedatrafﬁyeomﬁﬁoas t Fleef thiethod o the presqrd sivention solvesithis ng a
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i nvention may % a volatile base added to said
aqueous evapor abl e ca?hﬁl&'ﬁsenéwenmn“dﬂec% o axmptheddonprogiriag|zawear bi nder
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deprot onat ed state, nvention 1s also directed to a

met hod for prtﬂﬁ??@?‘ﬁ’d‘vﬁnmp‘aﬁ'égﬂgf&%ls affic marking on a road surface
conpri si ng: ' (appolgtiledasnaddediorseithpieounewpardtly earrief; andt r af f i ¢

pai nt conposi tion corppi Bleﬁa &Qala%tﬁﬁﬁiﬂd@f‘ﬁnﬂ\m%‘iotv?ex ﬁ&é@n@%ﬁsﬁvﬁpﬂx@am €
carrier n1a|nta|nﬁW¥th[t ? L0 &eslécflec%a ron%gﬁ 0 .0 and havi ng
di spersed t her@PhWgiEht PEsaid byyder sp e c F‘aneaﬂ aci d founcti onal
pendant noi ety and afclavearning rodified iatex bipderiant noi ety, wherein said
enam ne functional pgayRBSmBRIaBbN of S5 b!esxdfarnargaidwﬂrmaﬁ&dlﬁad Qites@Binder,
acetoacetyl functi onal gﬂ\ds%m{ 18X thdlerHhd S%l&j amin hal ?nodk.ilh &i Fate:%mger are
anionically stabxhzed, and
wherein said aqueous evaporable carrier comprises an amount of said
volatile base sufficient to raise the pH of said aqueous evaporable carrier to a point
‘where essentially all of said pblyfunctional amine in said blend, or essentially all of
said amine modified latex binder, or essentially all of said combination of said blend
and said amine modified latex binder is in a deprotonated state.’
The present invention is also directed to a method for producing a wear
resistant traffic marking on a road surface comprising:
applying on said road surface a layer of a traffic paint composition
containing an aminosilane added to an aqueous evaporable carrier maintained at a
pH in the range of from of 7.5 to 11.0 and having dispersed therein particles of a latex
binder bearing an acid functional pendant moiety and an enamine functional
pendant moiety, wherein said enamine functional pendant moiety results from the
reaction of an acetoacety! functional pendant moiety on said latex binder with
ammonia or arnine, said binder having a Tg in range varying from 0°C to 60°C, a
GPC number average molecular weight in the range varying from 1,000 to 1000,000,
and an acid number in the range varying from 0.1 to 390; and



ammoni a or am ne, said binder having a Tg in range varying fromOQO[err]Cto
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traffic paint conmposition used above in the nmethod of the present invention
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transfer agent uSe urin : ymeri zation.” Estimating the nol ecul ar
wei ght of an enul si o#ﬁﬁ?&ﬁﬁe‘%‘ystemthat does not contain a chain transfer
agent is nore conpl eXGPES rumidkyraversge mxilecutanweights means ik mymberdverpgene
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edi tion, by Geor ge I an bjlsh_db JOE% Wle_ar]d_ onv"s’.glf__\i?, :gg.eY. in
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containing chain transfer agents, the theory number average molecular weight is
simply the total weight of polymerizable monomer in grams divided by the total
molar amount of chain transfer agent used during the polymerization. Estimating
the molecular weight of an emulsion polymer system that does not contain a chain
transfer agent is more complex. A cruder estimate can be obtained by taking the
total weight of polymerizable monomer in grams and dividing that quantity by the
product of the molar amount of an initiator 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.
"Low GPC number average molecular weight polymer" means a polymer
having GPC number average molecular weight in the range of 1000 to less than

30,000.

"High GPC number average molecular weight polymer” means a polymer
GPC number average molecular weight in the range of more than 30,000 to 1,000,000.



Academ c Press, N Y., NY. in 1982. "Low GPC nunber aver age
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average nol ecul ar weight in the range of nore than 30,000 to 1,000, 000.

-4- "G ass transition tenperature (Tg)" is a narrow range of
tenperature, as nmeasured by conventional differential scanning calorinetry
(DSC), during which anmorphous pol yners ch#age fromrelatively hard brittie
gl asses to rel ati vel y"GladsttranisipoutempetatereSTg)l ds aparrowaangrof tgmipgratuiesas

met |hog’ t t helggxﬁ@ééﬂ?&é b E@m}eﬁﬁoi{mgﬁff%iigﬂscﬂ{rﬁﬁg%lﬁﬁrﬂe&y}i’(@@C@-durﬁ%@vﬁicﬁm_ I
cooled to - n n heated to : . ile
dat a vas. bei ngBeERRs PSS SYS e brt iatienfhald e gl PNy b6k

i nfl ection usivigcousgublbdrs.- Femeasurgthebglby this method, the_%qn@%mrrfaerpiewarﬁs

" Di spersed pol gi&, preheRddei120 Z€Jrapadly t0bled (6100 ¢ bid étbnlivdaced) to 160° @. at a

m xture thereof . . e ) Y ' [ si on
of pol ymer parrtafec?fgzso |Cr< ngﬁugc%’g}‘e%geu%ast%g'rafgi%er ge_&’lleé@&nfhearég%a%gﬁq?‘?eeg ai?)o ymer"
i ncl udes ' Wat emidpsingafdheinfleption usingithedali-keightmethodo| yner” or a mixture
thereof. Vater sol ubl'gapxbingér FRans"Disparsedipolytes tholabilized polyater” Watter

reduci bl e pol ya’%? egg’@{b%)aopé)w%% {ilﬁexse%? ved I1n water and water m scible
'zed po ul t s

sol vent. Sol ubi1Tz pol'ymer results i n a pol yner, solutiaon characterized by
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quasi - el asti ¢ K/Zybltequahtoizero.nBy tadtast, dispersed pedgnerhasik) equad twl.9t ke detajlser
The. di amst er | Raaoiny dqiafiby haRuipasiet ih adrhde Sndo Phidal Cribiibidaibn I 10
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Correl ati on Spaeatings engdoatin@Rradesses” [Biblished by PlaiumePress, 1973 andhedig®iby

edi tion of AmatheRA 25RFFhre! Soci ety Synposium series. To neasure the
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measured by using a Brookhaven Model BI-90 Particle Sizer supplied by Brookhaven
Instruments Corporation, 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. To measure the particle
diameter, 0.1 to 0.2 grams of a sample of acrylic polymer was diluted to a total of 40
milliliters (mLs) with distilled water. A two mLs portion was delivered into an
acrylic cell, which was then capped. The particle size in nanometers was measured
for 1000 cycles. The measurement was repeated three times and an average was
reported.

“Latex binder solids" means the latex binder in its dry state.

"No-pick-up time" means the time it takes for the layer of wet traffic paint
composition to dry out sufficently to such extent that no paint adheres to a free roll
of the rubber test wheels decribed in ASTM test D 711-89 entitled "Standard Test for
No-Pick-Up Time of Traffic Paint".




mlliliters (nLs) with distilled water. A two niLs portion was delivered

into an*acrylic cell, which was then capped. The particle size in

nanonet ers was neasured for 1000 cycles. The nmeasurenment was repeated three
times and an average was report ed. "Latex binder solids" neans
the latex binder in its dry state. "No- pi ck-up tinme" neans the

time it takes for the layer of wet traffic paint conposition to dry out
sufficently to such extent that no paint adheres to a free roll of the
rubber test wheels decribed in ASTMtest -B 711-89 entitled "Standard Test
for No- Pi ck-Up Ti ne GheTirsifstéproffthe method of the preferred embodiment of Hee priesent st ep

of the nmethod jQferHdR iPaREGEd &ﬂa;f;im 'oﬁ&ﬁoa@fsuifbék PRYSCSHa WEFSrhe Rraific

et nt - conpos, Rl comRERERye ARG 1SR RS sPrn R Emplsich n%ﬁnggﬁﬁfe&%bif e
t he met hods knmmotil&\lmqvenmthe ast, yrheas, for gxamaple épramy\gstbﬁ §9Rgsitipon the
conmposi ti on ORgidSurf4te byhédngCeuch s, T@ikamotiniet spfay gundavhef@ it BaniSpray guns

e o ant Ropgahes :»%Au%rﬁh'eé £EOHPRY B LB, O Bor B SREME GF Sl pRAK OF DY

means of an aiPF&? oSt £t on may be
hand applied ipymp i desiteds theraffic paint Rowpositipn may bed}amérapphed py means of 2
contenpl at ed tpaait birligh dreageifitioller €t rcontingplatedahhtie ot surfiee oA aitoHRe

traffic paint ;ﬁg%?a{e%ﬁprﬂog.h@wfk$qlﬂt%oﬂ{g%£§iag*?A HopleAAD Bkl AR Bgyany

dirt or sedi I nt
conposi ti on. TﬁEOYIF?B@R‘Mé’S"é 06\59413\?“155&‘3»"&’ tgth %?EP%P%‘FB@ vaterborne traf Fnt
conposi tion geaintabinposidioheThé tickndedofthe layee bfthe wneﬂﬁﬁﬁb traffic paiiter s,

preferably f rg@%‘ﬁggn@gﬁﬂéﬁﬁz%xéﬂr&ﬁ%o H\l&r & 3000 tﬂ'lecr meters, P éﬁﬁ&nm g

step of the P sent _1nvention 1s drylng ayer
the wear resi $408h mgters;tock00Q Bucrometers. qy ki ng, having i mproved wear
resi stance. Duri ng tﬂhedeqanﬂgstq:@fphe aetlxsflieithe peesepbinabntiorcia drying tholayer ned

within the cowhe o ewakpé}lgta%u%&ﬁ%%&ﬂasf ERMA RSk ﬁﬁg%\?%??@véd) the

d f
ependent - upoeahEEsEcEn DUERIEANS FEHIRS FiSP A EHEEHE SVIRRERDIE FIPRE COTAPER G

pai nt conposi twithin tle afing edmpositionl isdvaporgteshirotrethe layek appliedoto thegodday er

applied to theuad 15dThRWE evifiration upahefa hé(odéaév'a §rabIé daBfer'igB@erfent  OM
300 mcroneters to 2000, m crojfeters, raneof for.om 350

a |
m crometers t SPPDERE Fpien tons;tp'y. dfﬂ‘ed@}"?%’félbe?' GARpositign is
at nospheri ¢ hexpatedyo ahd alyeupanithe hickniess ofchelayler alpphadrte theroadspefacef t he

'P Lgs ?2} af ?\%Oﬁﬂ{xw&rm’%ﬁ %ﬁkélﬁlt tﬁrg; s Qig fﬁ%g Mlﬂnzc]fém'eteggto Mg Fg&%mﬂt?ﬁ eWh en
GBIy d iige SRR Pisseme REL 0P Rt fo e

no- pi ck- |

r ang eCof UP r E)nflgted\ that, bigher 5@ armqvepl@eslc hwraidity alonger wilk baeﬂmmgadeupfmmﬁox

mnute to 20 mHydHbethedPreselPEdmposition, as evaluated under ASTM D 711 - 89. For example.
when the relative humidity is in the range of 65 percent to 90 percent, the no-pick-up
time for the layer of the present composition varies in the range of from 1 minute to
60 minutes, preferably in the range of from 1 minute to 20 minutes and most
preferably in the range of from 1 minute to 10 minutes from the application of the
layer.

The traffic paint composition suitable for use in the method of the present
invention preferably includes an anionically stabilized latex binder having a Tgin
the range varying from 0°C to 60°C, preferably from 10°C to 40°C, and a low GPC
number average molecular weight. The applicants have unexpectedly discovered
that by utilizing latex binders having low GPC number average molecular weight in
the traffic paint composition, its wear resistance is improved over those traffic
compositions having latex binders with high GPC number average molecular
weight. The low GPC number average molecular weight is in the range varying
from 1000 to less than 30,000, more preferably varying from 10,000 to 20,000.
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or substituted styrenes; butadiene; ethylene; vinyl acetate or other vinyl esters; vinyl
monomers, such as, for example, vinyl halide, preferably vinyl chloride, vinylidene
halide, preferably vinylidene chloride, N-vinyl pyrrolidone; amino monomers, such
as, for example, N,N'-dimethylamino (meth)acrylate and acrylonitrile or
methacrylonitrile. .
If desired, at least one of the monomers utilized in the preparation of the
latex binder, may be an acid or amino functional monomer or a combination of an
acid , or amino functional monomers.
The jatex 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
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such as, for exanpl e ThRydiyfazaiRh PrbeSs istppreally inietek b onvienBbhallfree
radical initiators, such as, for example, hydrogen peroxide, benzoyl peroxide, t-butyl
hydroperoxide, t-butyl peroctoate, ammonium and alkali persulfates, typically at a
level of 0.05 percent to 3.0 percent by weight, all weight percentages based on the
weight of total monomer. Redox systems using the same initiators coupled with a
suitable reductant such as, for example, sodium bisulfite may be used at similar
levels. '

Chain transfer agents may be used in an amount effective to provide the
desired GPC number average molecular weight. For purposes of regulating
molecular weight of the latex binder being formed, suitable chain transfer agents
include well known halo-organic compounds such as carbon tetrabromide and
dibromodichloromethane; sulfur-containing compounds such as alkylthiols
including ethanethiol, butanethiol, tert-butyl and ethyl mercaptoacetate, as well as
aromatic thiols; or various other organic compounds having hydrogen atoms which
are readily abstracted by free radicals during polymerization. Additional suitable
chain transfer agents or ingredients include but are not limited to butyl
mercaptoproplonate; isooctyl mercaptopropionic acid; isooctylmercapto propionate
("IOMP"); bromoform; bromotrichloromethane ("BTCM"); carbon tetrachloride; alkyl
mercaptans, such as, 1-dodecanthiol, tertiary-dodecyl mercaptan, octyl mercaptan,
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exanmple, - interior of the latex polymer particle will be occupied by at least one inner phase.

The outer phase of the multi-stage polymer particles weighs 5 weight percent to 95
weight percent based on the total weight of the particle. It is often desirable for each .
stage of the multi-stage polymer particles to have a different Tg. If desired, each
stage of these multi-stage polymer particles may be provided with different GPC
number average molecular weight, such as, the multi-stage polymer particle
composition disclosed in US Patent 4,916,171.

The multi-stage polymer particles are prepared by conventional emuision
polymerization process in which at least two stages differing in composition are
formed in a sequential fashion. Such a process usually results in the formation of at
least two polymer compositions. Under certain circumstances it may be
advantageous to have one of the polymer compositions be soluble in water or under
aqueous alkaline conditions (pH > 7). 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 pblymer particles. The emulsion polymerization techniques
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polymer with ﬁ-@fe?éiﬁf $or8 percent to 15 percent, of one or more acetoacetyl functional
monomers, all percentages being in weight percentages based on the total weight of
the latex binder solids. These acetoacetyl functional monomers have the following
structures:

il
A—(—C—C—C—)—B

.
’

wherein A is either:



stoichionetric anmobunt of ammonia or primary am ne added to the aqueous
evaporabl e carrier of the waterborne traffic paint conposition. Generally,
t he: pH of the aqueous evaporable carrier of the waterborne traffic paint
conposition is maintained in the range varying from7.5 to 11, preferably
from9.5 to 10.5 to provide the latex binder with the enam ne functi onal
pendant noiety. The | atex binder nmay be pol ynerized froma
nononeric mx containing fromO0.5 percent to 100 percent, preferably from5
percent to 20 percent, and nost preferabtl- from 8 percent to 15 percent,
of one or nore acet q@cetyIRg‘ unctional nonomers, Qal | percentages being in
wei ght percentages b&sed oph the total weight of “t he | atex binder solids.
These acetoacetyl funcCi=2n@l-(FRprEFS(-hxve) t-he—teLYeW;nng(-smsu-elqures
wherein Ais either; ,{}“E or
wherein Rerr] is th her H, al kyl haV| ng 1 to 10 carbon atons or phenyl; R2
is either H alkyl having 1 to 10 car b0§ atons or phenyl, halo, CJ err] CHS,
or CN;, wherein R3 is either H, alkyl irng 1 to 10 carbon atons or phenyl
or halo; wherein R4 is '

R R, o

2

N\

H

C = C—(—R,—),—(—X—),—(—C—Y—)—(—R5—),—O—

wherein R is either H, alkyl having 1 to 10 carbon atoms or phenyl; R is
either H, alkyl having 1 to 10 carbon atoms or phenyl, halo, CO2CHg, or CN; wherein
R3 is either H, alkyl having 1 to 10 carbon atoms or phenyl or halo; wherein Ry is
either alkylene having 1 to 10 carbon atoms or phenylene; wherein Rs is either
alkylene having 1 to 10 carbon atoms or phenylene; wherein a, m, n, and q is either 0
or 1; wherein each of X and Y is either —NH— or —O—; and wherein B is either A,
-alkyl having 1 to 10 carbon atoms or phenyl or heterocyclic. Preferably ethylenically-
unsaturated acetoacetyl monomers include, among the following, various
acetoacetamides, including but not limited to:

HH OH

@)
L O I I
H,C = C—-N—C—C—C—CH;,

and

H, H O HO
P
H,C == C—N—C—C—C—CH,

A ;

acetoacetoxyethyl methacrylate ("AAEM"); acetoacetoxyethyl acrylate
("AAEA"); allyl acetoacetate; vinyl acetoacetate; or combinations thereof.
AAEM is structurally represented as:

O o o
- I I Il
H,C= C—C—0~—CH,—CH,—0—C—CH,—C—CH,

’



ei ther al kylene having 1 to 10 carbon atons or phenyl ene; wherein R err] is
ei ther al kylene having 1 to 10 carbon atons or phenylene; wherein a, m n,
and-q is either 0 or 1; wherein each of X and Y is either -NH or -O; and
wherein Bis either A alkyl having 1 to 10 carbon atons or phenyl or
heterocyclic. Preferably ethylenically- unsaturated acetoacetyl nononers

I ncl ude, anong the follow ng, various acetoacetam des, including but not

limted to: [err] and acet oacet oxyet hyl

met hacryl ate ("AAEM'); acetoacetoxyethyl-lacrylate ("AAEA"); allyl

acet oacetate; vinyl acetoacetate; or conbinations thereof. AAEM i s
structurally represe tructurall ted as: AAEA is
structurally represeﬁ%‘?d}’ %E:ﬂuc Hra )Ffeb}esen o] 0
O 11 11 , 110[ err]

allyl acetoacetate is structurally represent ed asQ

H,C== CH—C—O—CH,—CH,—0—C—CH,—C—CH, .

’

allyl acetoacetate is structurally represented as:
o O

H,C== CH—CH,—C—CH,—C—CH,

’

and vinyl acetoacetate is structurally represented as:

0 0
|

H,C== CH—O—C—CH,—C—CHj

"Particularly preferred ethylenically-unsaturated acetoacetyl monomer
includes acetoacetoxyethyl methacrylate, acetoacetoxyethyl acrylate,
acetoacetoxypropyl methacrylate, allyl acetoacetate, acetoacetoxybutyl methacrylate,
2,3-di(acetoacetoxy)propyl methacrylate, or combinations thereof.

If desired, the latex binder having the enamine functional pendant
moieties of the present invention may be modified by adding an effective amount of
an aminosilane. The quantity of aminosilane added to the reaction mixture is a
function of the acetoacetyl functionality content of the latex binder. As stated earlier,
the level of acetoacetyl functional monomer is generally from about 0.5 weight
percent to about 100 weight percent, based on the weight of the polymer. The level
of aminosilane to modify the binder is from 0.1 to 2.0 moles of amine moiety to one
mole of acetoacetyl group, preferably from 0.1 to 1.0, more preferably from 0.25 to
0.75 : | _
If insufficient aminosilane is used in relation to the acetoacetyl functional
latex binder, properties, such as, for example, wear resistance, water sensitivity,
drying speed of the resultant traffic marking may be compromised. Whereas, on the
other hand, if the ratio of the moles of aminosilane to the moles of acetoacetyl
functionality is much greater than 2, the coating properties, such as, film formation
may be affected due to, it is believed, excessive crosslinking of the silane groups,
which results in increased water sensitivity.



[err] and vinyl acetoacetate is structurally represented as:

[err] Particularly preferred ethyl enically-unsaturated acetoacetyl

nononer i ncludes acetoacetoxyethyl nethacrylate, acetoacetoxyethyl

acryl ate, acetoacetoxypropyl nethacrylate, allyl acetoacetate,

acet oacet oxybutyl nethacryl ate, 2, 3-di (acetoacetoxy)propyl nethacrylate, or

conbi nati ons t hereof. | f desired, the | atex binder having the

enanm ne functional pendant noieties of the present invention may be
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be used to moBHFYISR AL R r SEBRAr SR The deblRS il pise be g
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of the am nosi]fitfsarkin@ithctiodblity capable of undergoing enamine formation with
acetoacetyl groups. Practical considerations, such as, solubility, hydrolysis rate,
compatibility with the acetoacetate precursor polymer, polymer stability, are some of
the few limitations placed upon the structure and molecular weight of the
aminosilane. Preferably, n is equal to 1 or 2, R2 is a methyloxy or ethyloxy group
and that Rj is an alkyl group of 3 to 6 carbon atoms and contains no more than one
amine group capable of forming an enamine with the acetoacetyl group.
Some of the aminosilanes found to be effective modifiers of the latex
binders having the enamine functional pendant moieties may be selected from the
group consisting of N-methylaminopropyltrimethoxysilane
aminoethylaminopropylmethyldimethoxysilane, :
aminoethylaminopropyltrimethoxysilane , aminopropylmethyldimethoxysilane,
aminopropyltrimethoxysilane, polymeric aminoalkylsilicone,
aminoethylaminoethylaminopropyl-trimethoxysilane, N-
methylaminopropyltrimethoxysilane, aminopropylmethyldimethoxysilane,
aminopropyltriethoxysilane, 4- aminobutyltriethoxysilane, oligomeric
aminoalkylsilane, and various combinations thereof. These aminosilanes are
available from Dow Corning, Midland, Michigan, Union Carbide-Specialty
Chemicals Division, Danbury, Connecticut and Hulls of America, Piscataway, New,
Jersey, Wacker Silicones Corporation, Adrian, Michigan.
Aminoethylaminopropyltrimethoxysilane, sold under the tradename Dow Corning
Z-6020 is preferred.
The latex binder is preferably provided with an acid functional pendant
moiety sufficient to provide the latex binder with an acid number in the range of
from 0.1 to 390, preferably in the range of from 0.8 to 390, more preferably in the
range of from 2 to 100 and most in the range of from 6 to 50. The desired acid



the invention is: [err] where n is greater than or equal to 1 but |ess
than or equal to 3, Rerr] is an alkyl or phenyl group or conbinations
thereof and contains at |east one am ne group capable of form ng an enani ne
with the acetoacetyl functional pendant noeity, R3 is al kyl, phenyl or

hydr ogen atom or conbi nations thereof, and R2 is a hydrogen atom phenyl or
al kyl group or conbinations thereof. The group R2 may al so be oligoners of
silane, which nay or nay not contain CRB groups and which nmay or may not

i ncl ude am ne funct.,i onal apabl e 0

acet oacet yl rbﬁén“‘?’l"éfd"# é ngh jpele ?’é\Y"F’&ﬁ gg gﬁg??%i}%%} %Is{t%wmtgxgﬂlp 1 4!
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stl(:)lr ﬁg?lrjr Z t gﬁldlnkrr%ll&éucly @ei%ﬂﬂﬁ’aﬂfc i o dsiﬁ@ntoiﬂxml@ Réb&ﬂ'eﬂlh@ﬂeﬂ Wear qual
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I ona n egte
group consi st iang the pmsmqemrlaamm of aminasil ?’i‘ﬂa% 9&%‘1 uncuona pen
ani noet hyl am pRgiesIn|the trafcdaimtdompositionron the wear resistance of the resulting traffic

arm noet hyl A ReRAARY el AR B ith N bABWANBINTeL Ny dF et hoxysi T ane.
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ani nopropyl tri ysi'lane meric a ? yI5| | i cone,
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net hyl am nopr opgkdmgieret hombweane WQW opylpairaén}ny)b di nevdist@sey i | aRsint area in
am nopropyl tri et hoxysil an am nobu rieth I angl g! OB |ofen

am noal kyl si | ane, and var &8lfgul€onb| na?t%?\fts thereg%'}(§f| These am 05| I anes ggre
avai | abl e from Dow Cor ni ngWeighy| an(}ce%P‘éernganmmi"mq CAemBHiniag @ e cTeRpinipg on
Chem cal s Division, Danbury, Connecticut and Hulls of Avved hwiface Pi scad buriacey

New, Jersey, Wacker Silicones Cor poration, Adrian,
Ami noet hyl am nopropyl tri met hoxysi | ane, sol d under the ?) %%gsr?ﬁar% Dc();vl\? r?ﬁ ng
Z-6020 is preferred. The | atex binder is preferaisded provi deddedy t h

an acid functi gramphendant Jgw ety suffpcient to provide thdp | atex bi6&sler
with an acid ngq%g t he ange of fr 0.1 to g90, prefejpbly int

range of from E’leggo rr{)re preferasb y in the range of 0'?omz to ?.50 and
nost in the raky émB¥93rom dhigh 50. Theldesired afid

-13- Example 4 high 5.0 0 0 0
Example 5 low 5.0 2.6 75 80
Example 6 ~ high 5.0 2.6 60 70
Example 7 high 0 2.6 40 60
Example 8 low 0 2.6 70 70

From Table 2, it is seen that applicants have unexpectedly discovered that
wear resistance of traffic paint composition is improved with the inclusion of
aminosilane, especially with traffic paint composition having acetoacetyl functional
pendant moiety.

The Evaluation of the Effect Coagulating the Layer

The pigmented versions of traffic paint compositions of Examples 1, 2, 5, 6,
7, 8,9 and 10 were applied over 10 cms x 30 cms glass test panels to form the layer of
the traffic paint composition thereon. The thickness of the layer was controlled in
such a way that the resultant (after drying) traffic marking thereon would have a
film thickness varying from 175 to 200 micrometers. Each layer of the traffic paint
composition was then sprayed with citric acid @ 30 percent strength, as a coagulant,
to determine the effect of coagulating the layer of the traffic paint composition on the

» no-pick-up time of the resultant traffic marking. As a control, the no-pick-up time of



pol yam ne nodi fi ed high nol ecul ar weight traffic paint conmposition of

Exanpl e- 10. Furthernore, applicants have unexpectedly discovered that

pol yam ne nodified | ow nol ecul ar wei ght traffic paint conposition of

Exanpl e 9 has even better wear resistance than the | ow nol ecul ar wei ght
traffic paint conmposition of Exanple I|. The pignented versions of
traffic paint conpositions of Exanples 1, 2, 3, 4, 5 6, 7 and 8, as
described earlier, were applied to the road surfaces under the application
procedure described earlier to determ ne-14e effect of nol ecul ar weight and
the presence aiili2edforeefdhe femainisig| hydeogenchtame magdetsybstitutect byoaliayl, pendant

t th
Toeel L ng tr:flﬂdgg%w%%%m%iﬁt at?‘g alKYP cHRBEn g SOLRRA gl haVdome
ool e 5" Exaripifqur carbon $gmereleFably oBp Sahon SHPI. BEsCUh PRI IR B ¢ o

I n Pai nt ar eaminpethyl vinyl ether; beta -aptineethyhyinyl sulféde; IN-monometlydi bgte- of
percentage  Roh6E&RYPERYI ether or sulfide; N-mo6etil- beta -2H@RSRURA Wiyl ether or

?g;go: Llr ?gg e P%%I MQSQ“W{ E‘brr?atl -gn\qlqerRyl vinyl ether or sulfide; and N-monomethyl-3-

No gl ass beadsmigbpropybuiagtether or sulfide.

added added d¥amARrylamide or ad‘ﬁi/h‘ esters, such as, thd@e of the formula II:0

50 65 Exanple 2 5. 0

40 65 Exanple 3 hi h 0 0

0 0 Exanple 4 HZG#QKR)C—-(X }—AS-NRR’ a o 0
0 Exanple 5 . low 2.6 75

80 Exanpl e 6 Wherein,; 5.0 2.6 60 70
Exanple 7 hi gh RisHor CH3zp 2.6 40 60
Exanpl e 8 | oWnis0or1; 2.6 70

70 From T S seen that applicants have unexpectedly
di scovered that wear %E’ég?g{gﬂtéé of traffic paint conposition-is i rrproved

wi th the inclusion ofWhent ndszerans js @€EEDi.avhereinix is 2ite 31 ori (©-pkylenely ;
'?‘ grrpclém It i 0 [1 hGWhéi'&nf(OeilEf ﬁ%))}hs 4 pBMd@BB@I@QF% , AR ¥ GPC m_xl_mber axveraget |

e Evaluatio e ment e
versions of t ?%@F‘f&cgrpga ﬁ"otrrr‘pg:g I‘ons ofhg gsé ch the kndxgxdugl Q.gy@hg and 10
were applied &adicalsgrethe sameor differgntand are i ??aﬁ%)flgmt@' BToPHenf@Ndayer of
the traffic paint corpien i istn A isanaikylenegrotp having2%o @fcatbon dtaney was

controlled in such a h u nt (after drying) traffic marking
r{‘i}’ H, pﬂéthcil 6r étﬁ@ékﬁ@

t hereon woul d have a from175 to 200 ni croneters.

Each | ayer of the tr é?oflﬂfl phemyl Mbﬁ%thﬂ engys, yriehexsprarfearGe alvtitric
acid @30 percent st Songdf theprefercehgrintples oft contppiundsoh forinda Hifictade:of

coagul ating the | ayerg; ”}tjhs:.{]{ ﬁ'ﬁrﬁ mg?lﬁ;] G il g&pﬁg
time of the resul tant |c r?g I n E‘Xg&ﬁg %té ﬁaOQ no- ‘g‘?tgir feLH}
me acrylate, N- beta -ammoethy ‘acrylamide or methacrylarm e N

. (monomethylaminoethyl)-acrylamide or methacrylamide; N-(mono-n-butyl)-4-
- aminobutyl acrylate or methacrylate; methacryloxyethoxyethylamine; and
acryloxypropoxypropoxypropylamine.

Class 3. N-acryloxyalkyl-oxazolidines and N-acryloxyalkyltetrahydro-1,3-
oxazines and the corresponding components in which the “alkyl" linkage is replaced
by alkoxyalkyl and poly(alkoxy-alkyl), all of which are embraced by Formula III:

O

CaHom

il
H,G=CRIC—A'—N. O am

A4

wherein R is H or CHg;

m is an integer having a value of 2 to 3;

R', when not directly joined to R2, is selected from the group consisting of hydrogen,
phenyl, benzyl, and (C4-Cj32) alkyl groups; |



-14- utilized, one of the remaining hydrogen atons nmay be substituted by
al kyl, hydroxyal kyl, or al koxyal kyl groups, the al kyl conponents of which
may ‘have -one to four carbon atons, preferably one carbon atom Specific
exanpl es include: beta -am noethyl vinyl ether; beta -am noethyl vinyl

sul fide; N-nononethyl - beta- am noethyl vinyl ether or sulfide;

N- nonoet hyl - beta -am noethyl vinyl ether or sulfide; N nonobutyl- beta
-am noet hyl vinyl ether or sulfide; and N nononet hyl -3- am nopropyl vinyl

et her or sulfide. Class 2. AcrybPanide or acrylic esters, such as,
t hose of the Rrwherendtidirectly jolimadetiorR’, is selected from the grofigcanisisting of hydrogeni s H
or CH3; and (C{ClFalkylQrodps; X is .Oor NH). When n

is zero, A is_( X, rein.x is 2 to 3 or. | kyl eng)y:. wherein

(O ol kol ene) y R nd b Syt idined soashfer o a 10, BitoR Hilg ok B e
nmol ecul ar wei gérbon atomhef thamigng in thefosula i.848; andRahwben joined tagethier aze

al kyl Fne radi §éctecfrEmt the gedlifPeddbisiihg beperthmaiiyldietnd tbifrheBiylnepif <23rt .
ro ene, ang.. )2 . (6]
P bon: at o A 1s OCmttzm): 8 lallytehel inwhih [yl aBoiBMM )" 1 ©, ¢
H, phenyl, begroyp, hawing g IGR haymberaxerageanpleculgr weighs in thecpnrge fromA8ito B4
Sorme of the paed By whithekeindiwduslfalioflsimotaditalsoire oy sitmecor|différesit atEare either

di met hyl am no - or nethacryl ate; beta -am noethyl acrylate or
nmet hacryl at e; g‘hg%bgggﬁgf%&%gét hyl acryl am de or. nethacryl am de; N

( mononet hyl ani noet hyThe eampoundseé Formisa IHcaphydrelyee under yariouncongitions to.

ani nobutyl acsesbwdaryaiin@. The hydlysis priduaey proaiists hhvixy ehdFéranila gv: and
acryl oxypr opoxypr opoxypr opyl anpne. Cl ass 3.

N-acryl oxyal kyl - oxazol i-di nes afjd N-acryl oxyal kyltetrahydro-1, 3- oxazi nes
and the correspondi ng RYCs— Ar-wiN @D -+ €&, HagllsdOH | | nkag@W)s r epl aced
by al koxyal kyl and pgl y{al koxy-al kyl),. all of_ which are enbracedgﬁl For mul a

111 [err]- wher Brcomnpeurgsof Fepmulafl;aze disciogecbind/. Sh Bt Npsa302006 of 2
to 3; Rerr],and®B02627. directly joined to R2, is selected fromthe group
consisting of hydroggfine B \refetel eX¥Ampfd Of EdrthpbirldsJf RbirhiladTtidbiude-0UPS:
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~
methacryloxyethoxy)ethyl)}-2,2-dimethyloxazolidine; 3-[2-
(methacryloxyethoxy)ethyl]-2-phenyl-oxazolidine; 2-isopropenyl-2-oxazoline.
Class 4. Polymers of monomers which readily generate amines by
hydrolysis are also useful in the preparation of the polyfunctional amine. Examples
of such monomers are acryloxy-ketimines and acryloxy-aldimines, such as, those of

the Formulas V and VI shown below:
H,C=(CR)—COOA"N=Q )

H,C=C(R}—CO—(D),.,—(B),.;—(A%),. ,—N=Q (VD)
wherein R is H or CHg;
Qs selected from the group consisting of

4
_C/R 6
= N =C—(CHR )x]'and =R’

R6 is H or it may be methyl in one CHR¢ unit;



-15- R2, when not directly joined to Rerr], is selected fromthe group
consi sttng of hydrogen and ((Jerr]-C4) al kyl groups; R and R2, when
directly joined together, forma 5- to 6-carbon ring with the attached
carbon atom.of the ring in the formula, i.e., R and R2, when joined
together, are selected fromthe group consisting of pentanethylene and
tetramethylene; and A' is QCCH2nm) - or (O al kylene)n in which (O al kylene)n
i s a pol y(oxyal kyl ene) group, having a GPC nunber average nol ecul ar wei ght
in the range from88 to 348 and in whi ch-16e i ndivi dual al kyl ene radicals

?L e the sam; qaslgigaé&é&ﬁbnamd g@é éﬁéislyﬁh g O (@1-€19)-dlkylRindycohexyl groups;

e conpounds ro Vv i,fl,ons to
secondary am A@s’s Se?ﬁgu@a ';h pp ﬁ(t:lé ?‘Eﬁeﬁ?“qk%\%?’? &?Eﬂ ’b(L)lr mula |V:
The conpounds RS isEelentet drom th%greugucgnszsty@pfmheuyl BalophenylNos. 3, 037, 006 and
3,502, 627. (C1-C12)&kgﬁcyélohb@lmaf(ew@)aﬂwdyph egylgrowmnpounds  of Formul a
1] |nclude met hacryl ate; oxazolidinyl et hyl
acryl ate; 3- (émna%?%gé?%ﬂ)%t&%ﬁyl) tetrahydro-1, 3- oxazine; 3-( beta

- met hacryl oxyé%Bland D are the parge ms(l ifferent exyalisylene growps havingfhe formula

- et hacr yl oxy eOUHRZOEK Lw&ere@ﬂi Rﬁyd HXGH3)|, buCrlds;

N 2- ( 2- | t h N- 2- ( 2-
ret hacr 1 oxyetRR REE eYRE G (i B M=

N 2- (2- et hac|n§7nm@tmxw@pswvaymftlrrylm%xazo| i di ne;
N-2- (2- acryl oxnyitahaxte atli'EWm a WEluBYF 1 @x200mkhdi ne; 3-[2- (2-

o Sy wéz e e R

(met hacr yl oxy ¥aRE0) )?é? - 2- phenyl - oxazol i di ne; 2-isopropenyl -2-oxazol i ne.
d ass 4. Pol ysams ob th mmdsemmpaé: ofeaﬂiplomngeoﬁanammwmchﬁdf ol ysis

are al so usefylp,] f‘”td%F de?t@)—ﬁ’t&ur{cg%ﬂ{éﬁ gtugg.g{ am ne. Exanpl es of
such nononers .ire acryl oxy- nes :’;m act yl oX m nes, such as, those
of the For nul d2A-methxipentyiidinelsamingl-propyl m H2C=( CR) - COOA" NEQ
(V) befae(behzylideneamirte tethyi noeth&driglate)) i s sel ect ed fromthe group
consi sting of 31> (4-BRehyipbhtyfidére)ER¥nbfetiFL M¥thabyiftee CHRE unit;
2-[4-(2,6-dimethylheptylidene)-amino}-ethyl acrylate;
12-(cyclopentylidene-amino)-dodecyl methacrylate;
N-(1,3-dimethylbutylidene)-2-(2-methacryloxyethoxy)-ethylamine;
N-(benzylidene)-methacryloxyethoxyethylamine;
N-(1,3-dimethylbutylidene)-2-(2-acryloxyethoxy)-ethylamine; and
N-(benzylidene)-2-(2-acryloxyethoxy)ethylamine.
The compounds of Formulas V and VI hydrolyze in acid, neutral, or
alkaline aqueous media to produce the corresponding primary amines or salts
thereof in which the group -N = Q of the formulas becomes -NH; and O = Q. The
. compounds of Formulas V and VI are disclosed in U. S. Pat. Nos. 3,037,969 and
3,497,485 and any of the monomeric compounds therein disclosed may be used in
the making of the copolymers to be used in water-soluble polymer portion of the
compositions of the present invention.
Class 5. Any non-polymeric polyfunctional amine having at least 2
primary or secondary amino groups can be employed. Such amines include
aliphatic and cycloaliphatic amines each having 2 to 10 primary or secondary amino
groups and 2 to 100 carbon atoms. Preferred non-polymeric polyfunctional amines
include 2 to 4 primary amino groups and 2 to 20 carbon atoms. Still further in this
regard, suitable non-polymeric polyfunctional amines include, but not limited to,
hexamethylene diamine; 2-methyl pentamethylene diamine; 1,3-diamino propane;
1,3-diamino pentane; dodecane diamine; 1,2-diamino cyclohexane; 1,4-diamino



-16- R5 is selected fromthe group consisting of (Cferr]-Clerr])-al kyl and
cycl ohexyl groups; R4 is selected fromthe group consisting of
(Jerr]-Cerr])-alkyl and cycl ohexyl R3 is selected fromthe group

consi sting of phenyl, halophenyl, ((err]-Cerr])-alkyl, cyclohexyl, and
((err]-c4) al koxyphenyl groups; A is an alkylene group (CJerr]-Cerr]);
Alerr], B and D are the sane or different oxyal kyl ene groups having the
formil a - -OCH(R7)-CH(R7) - wherein R7 is H, CH3, or CH5; x is an integer
having a value of 4 to 5; n[err] is an i-ill-eger having a value of 1 to 200;

n"is an int eQ%loh@:Vdriégpﬁa-\fiHeﬂ?leﬁé dihnhﬁe,ZQﬁthththdlm piperazimg &-ainind ng a

value of 1 to n of 2to
200. Sone of ¥ tﬁ@p o %kgr r’ e géxéc{%%ﬁrhu}e bls%eQMet‘ﬁye%n For nﬁ\g a V@l%
i ncl ude: 2-[ mxezum gtivyier lmmeyﬁ%l@ﬂ@}m}f%ﬁﬁ‘fn"efw’f‘ylﬁ%‘t 'ﬁé’éi”g}{'%(t‘&s
3- [ 2- (4- met hydnniaoethlyl) iming;-ettnglere emdeply\hne:pblyaxyqlkﬂmg ampistes, such as,
- (benzyl i den ?Q e ®3H % HE‘I‘Q@H Exypro lene amine, supplied by Texaco

g %i Eg ge Eilhr@fWF éﬂc%{;qe ﬁmmea nt -%%az acrylic resins, disclosed in
12- (cycl opentiylS. et Noa A1 B3 mixaegliyl hggamhylpag éramme, and tetraethylene

N- (1, 3-di net .
N (benzyl | de %a ié(szcggtﬁe yin@iﬁt‘ﬁbi}l@%ﬂthoﬁilfh\&hﬂm a8; alsc; be used

N (1. 3- o et PO REreNeg DoR PSR BB R0ALBRG S ARSI RRgpYIene

N- ( benzyl i deremjing hagingthe faymyda:hoxy) et hyl ami ne, The conpounds of

Fornulas V and VI hydrolyze in acid, neutral, G al kal i ne -aqueous nedia to
produce the correspondi ng pri TTHZ W t eof in which the

group -N = Qof the fornulas b =247 Phe conpounds of

Forrmul as V and VI are disclosed |¢1—Q. S. Pat. Nos. 3,037,969 and 3, 497, 485

oY o B e OB oo SE PRI BV RBr SRt AR e

conposi ti ons byfTexaeo ﬁhesmal Company,lﬂmston,Texas Class 5. Any non-polyneric

pol yfunctional am nepmhay, bl?ﬁﬁﬂlcugnﬂrdnﬁiﬂés}’nﬁ { be @BRNMANY SdNtish gr Oups
can be enpl oyeq. Such am nes |g

each having PYFEEZianiRAguequsIaedia A aH?P ! th% %g%ﬁbey & cg‘hllﬁ'p{%teég’d@cn&%b

atons. Pr ef erthe gartiznlasgiojymaer sought, forexsmple as taughhinsU Sa(? piene4,219.600 Thei mary

am no_groups 1551 uhctiGhal Qn'ﬁﬁ’ésllﬁéluaé eolymiers with upttd 80 pereeittbysweighfolone or

sui tabl e non-pol yier L G AGh¥IPEhl 03l AMbAS Rt SIS, m&m £i9h1atd, M ted to,

acrylamide and methacrylamide. Small amounts of relatively insoluble comonomers

may also be used to obtain the water-soluble polyfunctional amines. The insoluble
polymers may contain larger amounts of these comonomers. Such monomers
include, for example, acrylic acid esters with (C1 to C18) alcohols and methacrylic
acid esters with alcohols having one to 18 carbon atoms, especially (C1-C4) alkanols;
styrene, vinyltoluene, vinyl acetate, vinyl chloride, vinylidene chloride, substituted
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 amines, depends upon the proportion of amine-
containing monomer used in making the copolymer.

Alternatively, the same polymer.back bone of the latex binder may be
provided with both the acid functional moiety and the amine functional moiety,
accomplished by a two stage polymerization process in which one stage contains the
acid functional moiety, and the other stage contains the amine functional moiety. A
process for pre]:;aring such binders is disclosed in U. S. Pat. No. 4,760,110.

The latex binder contains from 30 percent to 70 percent, preferably from 35
to 65 percent of the blend in the aqueous evaporable carrier when the latex binder is
the dispersion of polymer particles, and from 25 to 50 percent, preferably from 30 to




hexanet hyl ene di am ne; 2-nethyl pentanethyl ene diam ne; 1, 3-diam no
propane: 1, 3-diam no pentane; dodecane di am ne; 1,2-diam no cycl ohexane;
1, 4- di ami no ' -17-

cycl ohexane; para-phenyl ene di am ne; 3-nethyl piperidine; piperazine;
N-am no et hyl pi perazi ne; isophorone diam ne; bis-hexanethylene triam ne;
di ethyl ene triam ne; ethylene diamne; diethylamne triamne; triethylene
tetramne; tris(2- am noethyl) am ne; ethylene oxide-am ne; polyoxyal kyl ene
am nes, such as, Jeffamne D, ED and T sel8-es pol yoxypropyl ene am ne,
suppl i ed by Ta&@@&eﬁhwﬂ\a blenddntleyquebubievapiovable Earries whaniarlatek poymerrisithe
acrylic reS|n I
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process in why ghi3BEn%d SARoFAr Ut of Pafht for night and wet weather visibility. The
glass beads are dropped by methods known in the art, such as, by spraying the glass
beads entrained and conveyed by a jet of air and dropped atop the layer or by
sprinkling the glass beads at a desired rate from a storage hopper positioned above
the layer of the traffic paint composition of the present invention. The glass beads
are applied over the layer, while the layer is still in its "wet" state, i.e., before the
layer dries up to form the traffic paint marking. The amount of glass beads dropped
on the layer is dependent upon the size, refractive index, and surface treatment of
the glass beads. The typical glass beads specified for traffic markings are described
under AASHTO Designation M 247-81 (1993) developed by American Association of
State Highway and Transportation Officials, Washington, D.C. Optionally, glass
beads may be premixed with the traffic paint composition before it is applied to road
surfaces. The traffic paint composition used in the method of the present invention
not only provides improved wear resistance overthe alkyd-based traffic paints, but it
also provides improved bead retention, which commonly refers to the degree of
retention provided by the traffic paint binder to the facially disposed glass beads.

If desired, the no-pick-up time for the layer of the traffic paint composition

of the present invention may be further improved by contacting the layer with a
coagulant, which includes, weak acids, such as, aqueous acetic or citric acid, at a




acid functional noiety, and the other stage contains the am ne functional
noi ety. - A process for preparing such binders is disclosed in U S. Pat. No.
4,760, 110. The | atex binder .contains from 30 percent to 70
percent, preferably from35 to 65 percent of the blend in the aqueous
evaporabl e carrier when the |l atex binder is the dispersion of polyner
particles, and from 25 to 50 percent, preferably from30 to

-18- 40 percent of the blend in the aqueous evaporable carrier when a | atex
polymer is the solubilized polyner, all #l9-wei ght percentages based on the
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described earlier. It may also, as described earlier, be blended with a polyfunctional
amine maintained in a deprotonated state by raising the pH of the aqueous
evaporable carrier of the latex binder and if further desired, the no-pick-up time for
the layer of this traffic paint composition may be further improved by contacting the
layer with a coagulant by the process described earlier. Except for the GPC number
average molecular weight, same components in same proportions may be used in
preparing the traffic paint composition suitable for the method of this embodiment
as that described earlier.
TEST PROCEDURES
The foliowing test procedures were used for generating the data reported
in the Examples below:
1. The Wear Resistance test
The wear resistance of the traffic paint markings produced in accordance
with the method of the present invention was evaluated under ASTM D 913-88



beads may be premixed with the traffic paint conposition before it is
applied-to road surfaces. The traffic paint conposition used in the nethod
of the present invention not only provides inproved wear resistance overthe
al kyd-based traffic paints, but it also provides inproved bead retention,
whi ch commonly refers to the degree of retention provided by the traffic
pai nt binder to the facially disposed gl ass beads. I f desired,
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the layer of this traffic paint conposition nmay be further inproved by
contacting the layer with a coagul ant by the process described earlier.
Except for the GPC nunber average nol ecul ar wei ght, sanme conponents in sane
proportions may be used in preparing the traffic paint conposition suitable
for the nethod of this enbodi ment as that described earlier.

TEST PROCEDURES The followi ng test procedures were used for
generating the data reported in the Exanpl es bel ow
1. The Wear Resi stance test Thel-wear resistance of the traffic
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The latex polymer of the polymeric binder component of the coating
composition was prepared in the following manner:

To 825 g of deionized (DI) water under a nitrogen atmosphere at 920C, was
added 7.3 g ammonijum bicarbonate dissolved in 50 g water, 5.3 g ammonium
persulfate dissolved in 50 g water and 160 g polymer seed latex (solids content 42%,
average particle diameter 60 nm) followed by 30 g of DI water to form the reaction
mixture to which the following monomer mixture was then added over 3 hours at
81°C along with a solution of 2.1 g ammonium persulfate dissolved in 104 g DI water
followed by 50 g of DI Water: '

Monomer mixture: in grams (g)
water 635¢g
" sodium lauryl sulfate 91g
butyl acrylate 866 g
methylmethacrylate 1207 g
methacrylic acid 27g

n-dodecylmercaptan 26g



time wheel over the wet |layer. The end point for no pick-up tinme is defined
as the point in tinme where no paint adheres to the rubber rings of the test
wheel . -21-

3. Dry-Through Tine The pignented versions of the traffic paint
conpositions were applied over 10 cns x 30 cns glass test panels to form
the layer of the traffic paint conposition thereon. The thickness of the

| ayer was controlled in such a way that the resultant (after drying)
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| ayer. Exanple 1 The | at ex
pol ymer of thfeouowedrrgsoé?)llald‘gr tecorrponent of the coati n%a aﬁﬁo(fgétlon was

prepared in the foI | owiMenomefaixtur To 825 g of d (D)
wat er under a nitrogen atno®ikeater at 92[err] C, was adde635733 g ammoni um

bi carbonate di ssolved in 50 de‘&ﬁ'{ t@ amoni-um per gyl ate di ssol ved in
50 g water and 160 g polyrrei__’}la&é %ex sol i ds cont ent aver age
30

particle dianeter 60 nm fo g of DI water t 8rmthe reaction
mixture to which the fol | owimeghyloretheerylaiext ure was t henlatligd over 3 hours

at 8l[err]C along with a solakgtbéygt ge@l Lr@uicRRaeum per g gat e di ssol ved in
104 g DI water foll ovved by 50 ter: nomer m xture:

in granms (Q) 278 635 ¢
n—dodecylmercaptan 26g

At the end of the polymerization, 0.01 g of FeSOy in 8.7 g of DI water, 0.44
g of the tetrasodium salt of ethylenediamine tetraacetic acid in 8.3 g of DI water, 1.2 g
t-butylhydroperoxide in 20 g of DI water and 0.6 g isoascorbic acid in 40 g of DI
water were added at 60°C to the reaction product. Ammonium hydroxide was
added to give a final pH = 9.6. The resulting low molecular weight latex binder
having acetoacetyl functional pendant moiety had a solids content of 52%, an
average particle diameter of 199 nm, a GPC number average molecular weight of
20,100 and a Tg of 15°C.

Exaxhple 3

To 825 g of deionized (DI) water under a nitrogen atmosphere at 920C was
added 7.3 g ammonium bicarbonate dissolved in 50 g water, 5.3 g ammonium
persulfate dissolved in 50 g water and 160 g polymer seed latex (solids content 42%,
average particle diameter 60 nm) followed by 30 g of DI water to form a reaction
mixture to which the following monomer mixture was then added over 3 hours at
810C along with a solution of 2.1 g ammonium persulfate dissolved in 104 g DI water
followed by 50 g of DI Water:



sodium | auryl sulfate 9.1 ¢ butyl acrylate

866 g met hyl nmet hacryl at e 1207 g
met hacrylic acid 27 ¢ n- dodecyl ner capt an
26 ¢ -22- At the

end of the polynerization, 0.01 g of FeSO4 in 8.7 g of DI water, 0.44 g of
the tetrasodium salt of ethylenediamne tetraacetic acid in 8.3 g of DI
water, 1.2 g t-butyl hydroperoxide in 20 g of DI water and 0.6 g isoascorbic
acid in 40 g of DI water were added at 6€Berr]C to the reaction product.
Ammoni um hydr oxi de was Momtetertoixguree a final pH = dngram$ég)resul ting | ow
mol ecul ar wei ght | atex bi ndgy, é}ad a soli ds content g35g53% an average
particle dianeter of 194 nm 3 l li e2Verage r’g)igcul ar wei ght of
20,000 and a Tg of 18[err] cSodiumfauryls ate Exanpl e 2
To 825 g of deionized (D) hutydecrylater a nitrogen fBsphere at 91[err]C
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810C along with a solution of 2 lg ‘ammonium persulfate d1ssolved in 104 g DI water

" followed by 50 g of DI Water:

Monomer mixture: in grams (g)
DI water 635¢g
sodium lauryl sulfate 91g
butyl acrylate 858¢g
methylmethacrylate 1110g
acetoacetoxyethyl methacrylate 105g
methacrylic acid 27g

At the end of the polymerization, 0.01 g of FeSO4 in 8.7 g of DI water, 0.44
g of the tetrasodium salt of ethylenediamine tetraacetic acid in 8.3 g of DI water, 1.2 g
t-butylhydroperoxide in 20 g of DI water and 0.6 g isoascorbic acid in 40 g of DI
water were added at 60°C to the reaction product. Ammonium hydroxide was
added to give a final pH = 9.6. The resulting high molecular weight latex binder
having acetoacety] functional pendant moiety had a solids content of 52%, an
average particle diameter of 199 nm, a GPC number average molecular weight of
180,000 and a Tg of 15°C.

Example 5

To 825 g of deionized (DI) water under a nitrogen atmosphere at 91°C was

added 7.3 g ammonium bicarbonate dissolved in 50 g water, 5.3 g ammonium



Exanpl e 3 To 825 g of deionized (D) water under a nitrogen

at nosphere at 92[err] C was added 7.3 g ammoni um bi car bonate di ssolved in 50
g water, 5.3 g ammoni um persulfate dissolved in 50 g water and 160 ¢

pol ynmer seed | atex (solids content 42% average particle dianeter 60 nm
followed by 30 g of DI water to forma reaction mxture to which the
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with a solution of 2.1 g anmonium persul fate dissolved in 104 g DI water

foll owed by 50 g of DI Water: -24-

- 23- persulfabdaissetvediinG0g water and 160 g polymer seed iptenisolidg content 42%,

vat er erage particle diameter of $8AnD followed by 30 g of DI waterSflbwed |bgl30)§ of

sul fate ayerf . ) Butﬁ/je ?hcr% ate . 66 q

met hyl met hac i} Water to from a reaetipp mixture to which the following manomer muxtuIg W

27 g thé adldier] eved 3dfourhiat 816C g withiaselution®f 2¢ gimmesidmiper|iiatey of
D _vater, 0. 4fi g ih18s EHSAIONBLAAILY S SDDWRREAT ami ne t et raacet i ¢
acid in 8.3 g of D % 1.2.8 t - but yI'hydr oper oxi de in 20ig§8{mpk )vvater
and 0.6 g isoascorbic meR MBS0 DI water were added at 87 r8'C to

the reaction product. AmmorPLwateydr oxi de was added to give #$3Pignal pH =
9.7. The resulting high nols%gmlﬁqa,ﬁ.?jgmaté atex binder had a%pgi ds content
of 53% an average particl gjdi matle of 194 nm a GPC nunberssgverage

nol ecul ar wei ght of 180, 00 T of 18[err]C. g

Exanpl e 4 To 825 ¢methylmetbatrylage (DI ) water under a Wil@Bogen
at nosphere at 91[err] C was é@@gggtgx}?eﬂgylmg&rym@i car bonat e ®@6gsol ved in 50
g water, 5.3 g anmoni um persuth%atﬁ di.asol ved in 50 g water 160 g
pol ymer seed | atex (solids it €496, average particle dianmeter of 60 nm

foll owed by 30 g of DI wat erdedecybmencaptéBaction mixture to @8 ch the
fl OO}M' ng rmn]?rrer M XA {the en@ o Eegsol e efgativng 0.08 ghd FeSOin &7 pof DIl waaérp0g4wi t h
a solution of_ 2. L ' 0104 :
fol | owed by %o%dﬁ%%%@p&re 1Lﬁé£aﬂh&%giﬁ%{)a%g9& ?n“é?‘h?‘%ﬁf Dfibier, 128
in grams (g) t-butylhydroperoxide in 20 gypf Rwater and 0.6 g isoascorbic acid in 40 g of DI 635
g I I water were fldédWwi60eC fo/the Sedctioh product. Ammoniuin hlydroxide was
utyl acryl at

. ,  0<858. . .
met hyl net hac ra%dsg Jogivea final pH = 9.61%§t@gwas followed with constant stirring by the

acet oacet oxy @dsjionatraamtomperatures 2 g of surfactant (Triton® X-2405Qckyd PhePRPXY aci d
27 g polyethoxyethanol supplied by Union Carbide Chemicals, Inc., Danbury,

Connecticut @ 70 percent solids by weight) and 54.6 g of aminosilane (Dow Corning
Z-6020® aminoethylaminopropyltrimethoxysilane supplied by Dow Corning
Corporation, Midland, Michigan, 99 0 % solids by weight) dissolved in 151.2 g of
methanol. The resulting aminosilane modified low molecular weight latex binder
having acetoacetyl functional pendant moiety had a solids content of 52%, an
average particle diameter of 199 nm, a GPC number average molecular weight of
16,200 and a Tg of 15°C.
| Example 6
_ To 825 g of deionized (DI) water under a nitrogen atmosphere at 910C was
-added 7.3 g ammonium bicarbonate dissolved in 50 g water, 5.3 g ammonium
persulfate dissolved in 50 g water and 160 g polymer seed latex (solids content 42%,
average particle diameter of 60 nm) followed by 30 g of DI water to from a reaction
mixture to which the following monomer mixture was then added over 3 hours at
810C along with a solution of 2.1 g ammonium persulfaite dissolved in 104 g DI water
followed by 50 g of DI Water:



At the end of the polynerization, 0.01 g of FeSO4 in 8.7 g of D water,
0.44 g of the tetrasodiumsalt of ethylenediam ne tetraacetic acid in 8.3 g
of Bl water, 1.2 g t-butyl hydroperoxide in 20 g of DI water and 0.6 g
i soascorbic acid in 40 g of DI water were added at 60[err]C to the reaction
product. Ammoni um hydr oxi de was added to give a final pH = 9.6. The
resul ting high nol ecul ar wei ght |atex binder having acetoacetyl functional
pendant noiety had a solids content of 52% an average particle di aneter of
199 nm a GPC nunber average nol ecul ar weddght of 180,000 and a Tg of _
15[ err] C Monomer mixture: Exanpl e 5 in gramsTig) 825 g
of deionized (D) water undgsgaie trogen atnosphere at 91 er ghsgwas added
7.3 g anmoni um bi car bonat e di ésol Yed li n fS% g water, 5.3 g a nrum
-24- persul fate dissolved i ROS Y AMYESYRI 160 g pol ymer sedd § at ex
(solids content 42% aver agdupdacrydate di ameter of 60 nm) fol B8§&d by 30 g
3;] DIh Wﬁt e][ H)I | oned by 30 gnaﬁyﬂemg&yrateto fromg reactioR m xt UIHOtﬁ) |
ich the foll ow ng nononer _njxture over 3 ho at 81ferr]C
along with a solution of 2. f%oé%%’w:é@%l%gﬁgauc?ﬁgge di ssol ved'ilb‘??uglm g DI
water followed by 50 g of Dimethagylic acid Monomer i x248e:
in grams (9) At the end of the ?blydﬂéxﬁation, 0.01 g of FeSOy in 8.7 g of DI water, 0.44

gﬁ’ '?ylg acryl at g of the tetrasodiﬁx%dgaﬂrgf eﬁ\%éﬂeggag:kﬁxgtt&raaceﬁc acid in 8.3 g of DY v\;at&, l2g

net hyl net hacr y-butydhydroperoxide in 20 g of DI vgq_tg)gr&l 0.6 g isoascorbic acid in 40 g of DI

ac e:j oacet oxyewhydr wareadded hgswc to the rea¢fién product. Ammonium hydroxidewhaacrylic

26 g aqded fo e 8 infl pil =96 which was folowed win AR TRIGEBL B | |,

D water, 0.4adgitign at RO RIPRYARITE o 2hgof sHriactant (Epteal Ari0nOstyl Pheoxyi ¢

acid in 8.3 gpolyethoxyethanol suppligd by Rirtign Qurbideo€hanicdls, Ine., Panbuny, DI wat er

and 0.6 g i soggh ééaftcﬁt @70l El}%égolgis WwhighBahl ﬁ%ﬁf%ﬁﬁ&iﬁhe &@{édrgﬂx{go
p

the reaction pro .. nj un roxide“was . Q give a final pH =
9.6, which wa -éroab"?&wao YRIURRIORK lgmerl}qxwgawupnléeﬂgmﬁpwo oming oom
t enper at ur e oCofHorgtiord, Midldrat; Michigii99t00% selidd bxwéight)tissolvedian5.? g of
pol yet hoxyet f%frggkanw%é Ridultih o\ dRhifBsifaRe Cxﬁbliculla{‘ﬁrei’ghpﬂ?tf!%ﬁ{d r
o B¢
2

e
Connecti cut ) per cent |1ds b ht) .an 4.6, of am ane (Dow
Corni ng Z- 60 Pgrcatﬂ?%a?\m%%ﬁeﬁdeg& ?Q?SP 8)?9%3"1 %‘éefwggf*’eﬂ‘ by Dow
Cor ni ng Cor poavweragmpartich diamietel/of H9am, a GPComirinler| averagb ynoleduddrt weighsefol ved
in 151.2 g of 1g@5db%glaT%3ﬁg-e§ul ting am nosilane nodified | ow nol ecul ar
wei ght | atex binder havihg acet oacetyl Euncti'anal pendant noiety had a
solids content of 52% an ple

To 825 g of deionized (DI) water under a nitrogen atmosphere at 91°C was

added 7.3 g ammonium bicarbonate dissolved in 50 g water, 5.3 g ammonium
persulfate dissolved in 50 g water and 160 g polymer seed latex (solids content 42%,
average particle diameter of 60 nm) followed by 30 g of DI water to from a reaction
mixture to which the following monomer mixture was then added over 3 hours at
810C along with a solution of 2.1 g ammonium persulfate dissolved in 104 g DI water
followed by 50 g of DI Water:

Monomer mixture: in grams (g)
DI water 635¢g
sodium lauryl sulfate 91g
butyl acrylate 858¢g
methylmethacrylate 1110¢g
methacrylic acid 27¢g

At the end of the polymerization, 0.01 g of FeSOy in 8.7 g of DI water, 0.44
g of the tetrasodium salt of ethylenediamine tetraacetic acid in 8.3 g of DI water, 1.2 g
t-butylhydroperoxide in 20 g of DI water and 0.6 g isoascorbic acid in 40 g of DI
water were added at 60°C to the reaction product. Ammonium hydroxide was



average particle dianeter of 199 nm a GPC nunber average nol ecul ar wei ght
of 16,200 and a Tg of 15[err]C Exanpl e
6 - To 825 g of deionized (D) water under a nitrogen atnosphere at
91[err] C was added 7.3 g ammoni um bi carbonate dissolved in 50 g water, 5.3
g ammoni um persul fate dissolved in 50 g water and 160 g pol yner seed | at ex
(solids content 42% average particle dianmeter of 60 nm followed by 30 g
of DI water to froma reaction mxture to which the foll ow ng nononer

m xture was then added over 3 hours at 81€rr]C along with a sol ution of
2.1 g ammoni uradgded solgivatadirdl plot 9.6dwhichMas fgll@ivedmtity cohstahbstirting\by3dbe g of

DI Water: addition at room temperature of 20 g of surfactant (Triton® X-405 &etyl phenoxy
Mononer m xt ure;

D wat er polyethoxyethanol supplied by Union Carbidg &g\egﬂéarlls, 3 Ban Y,

sodi um | aur yl Gonnegtieut @ 70 percent solids by 'g'_ei_ghg) and 51.9 g of aminosilane (Dongming
acryl ate Z-6020® aminoethylaminopropyltrin®tRoXysilane supplied by Dow Corning

met hyl met hacr ﬁ@t Sration, Mi ichigan, 99 0 % solids b weigﬁ&}&s%lved in143.6g0f
acet oacet oxyet P r?é‘?ﬁ'e%??}?%?’gm gan, 1%? y r’?éﬁt%gcr ylic
acid methanol. The respiting aminosilane m;agifipq dighmpoleculan weightJatex binger on,

Oi gll g 01(‘]I FeS@adiansoidd cantent dP|5_2%_hl$ﬁvengé1ﬁalgiclb1;dihﬂi\€tei' ef Ilaygﬁﬂj 4IGPEatumisdr
et hyl enedi am er, 1.2 g
t - butyl hydr opg‘ﬁ(e)%(a%%é@%%qﬁgg#‘pﬁﬁ\?\épé?g%ggfggég?'i soascorbic acid in 40 g

of DI water were added at 60[err]C to tK&am@l&dion product. Ammoni um
hydroxi de was added tTo 825'¢cofaieionized (D) water andeha aitrogen atmbsphersa 9200 was

constant stirrj - <) ﬂgjrﬁ' ‘%q:ﬁ:lr t f [-sur fact ant
(Triton[err] )?Hgg%?ég%}mmp e,no?%ﬁnféfﬁg%(&let an%lé%gteélsfsg%a%nﬂ%%n

Car bi de Cheni ear%l}faterf@sﬁolmépﬁwessﬁméﬂﬁfiapol@w sg@f Epr(salisicquteny 42%,
wei ght) halnd Sdvérage phrtixdd diameter$6 npl)falléwed by G0 g-o6 I Gfater tb from a reaction

am noet am o ' b | ' j on,
Ml and,” M oh ERBEE fo Wi ghe fiihisy grﬁgﬁ%ﬁ?ﬁ A b

met hanol . TheS?& opg Y thaselyten ah 1&@#\9&@%%&%@&59@@%?@% DI yyater
bi nder havi ng feltatexbtloe5y g of DhWdtemal pendant noiety had a solids content of

52% an average particl bRARELSEAd: 199 nm a GPC nunber aveg ecul ar
wei ght of 180, 000 and a Tg of 1blerr]C. BT U

Exanpl e 7 To 825 gY#'®Hei oni zed (DI) water under a £7?8ogen
at nosphere at 91[err] C was addisah Jausylgudfateoni um bi car bonat e @ilsggol ved in 50
g water, 5.3 g ammoni um per $ukhalkfyiskessol ved in 50 g water agge 60 g

pol ymer seed latex (solids co %el% 42%. average particle di ar{% r of 60 nm
v, :

followed by 30 g of DI wate™§ ction
methacrylic acid 27¢
n-dodecylmercaptan 26g

At the end of the polymerization, 0.01 g of FeSOy in 8.7 g of DI water, 0.44
g of the tetrasodium salt of ethylenediamine tetraacetic acid in 8.3 g of DI water, 1.2 g
t-butylhydroperoxide in 20 g of DI water and 0.6 g isoascorbic acid in 40 g of DI
water were added at 60°C to the reaction product. Ammonium hydroxide was
added to give a final pH = 9.7, which was followed with constant stirring by the
addition at room temperature of 21 g of surfactant (Triton® X~405 Octyl phenoxy
polyethoxyethanol supplied by Union Carbide Chemicals, Inc., Danbury,
Connecticut @ 70 percent solids by weighf) and 54.6 g of aminosilane (Dow Corning
Z-6020® aminoethylaminopropyltrimethoxysilane supplied by Dow Corning
Corporation, Midland, Michigan, 99 0 % solids by weight) dissolved in 151.2 g of
methanol. The resulting aminosilane modified low molecular weight latex binder
had a solids content of 53% , an average particle diameter of 194 nm, a GPC number
average molecular weight of 16,200 and a Tg of 18°C.

Example 9



m xture to which the follow ng nononer mixture was then added over 3 hours
at 8l[err]C along with a solution of 2.1 g ammoni um persul fate dissolved in

104-g DI water followed by 50 g of DI Water: Mononer m xture:
in grams (gQ) DI water

635 ¢ sodium | auryl sulfate 9.1 ¢

butyl acrylate b 858 ¢

met hyl met hacryl ate ' 1110 g met hacrylic
aci d 27 ¢ 2A¥-the end of the pol ynerization,

0.01 g of FeSO4 in 813B.9gof pmwamwreparedmgcmdam with thedollivwingpriocedafre

et BW elnﬁdljam 9Rs Eaaédi&ﬁ&ialrﬁplélq ir6l i'dlilﬁe pobagiinEmodeier lowjmgleGular welght lateﬁ 0

t - butyl hydrop r_an 02sCco cidin g
of D1 Vv o niriiek b a20udh e of 55 TN iR pEa St 4

hydr oxi de wasGPC number average molecular weight of 16,200 andaTg of 18°C. -26- added
to give a finpblyphine Preparaibhch was fol l owed with constant stirring by the

e oo e TR e fecfafloP Lo RPISRD rdelf b ABEE gy 405 P!
iy, Connesoeesin orperhmn 4 i, Srspaisdiol

e F oo N8 R¥uedus
ngpBF?IedaBy o 0078, r F M& Ma, D, ol 91’\&95 by
wei ght) di SSE&WX@IE@%%&P&% ?ﬁé %ﬁ] ‘?C{F%emre QTa P Fe §1 n03| ane
nodi fi ed hi ghlifted B@'HWaW%ﬂ’gﬁtsm‘d#@@Bﬂﬁééﬂe%5blﬂ18 rsmrcpyeeaﬁtw periog20, an
average partiEded Noamneter of 199 nm a GPC nunber average nol ecul ar wei ght

f 180, 000
(I;xarrpl e 8 AShod E&rqu'gﬁ%aéh&ggftgmg‘eeg\a(:ﬁ'lgtev(\g%(gﬁ)nder a nitrogen

at nospher e atS@ﬂS“}“]‘-‘(‘,‘l Water7. 3 g amoni um bi carbonate di ssol ved in 50
g water, 5.3 @Oegramam%quaesmd tertiary-dutyd dfydecperoxié (TBHBX er and 160 g
pol ymer seed g (solids content 42% average particle diameter 60 nm

h
fol SW“@ﬁgbﬁoﬁgw%raww Faficbidepduns et G dhdeasafaiif et Ping
with a solutionwater2. 1 g anmoni um persul fate dissolved in 104 g DI water

fol I owed ?Y) 50 g of Bhe ¥éhPdfter the addition of FeddIO4IB and'2Xb.85 §rams of 70% TBHP
in grams (g

635 g and 0.15 grams SFSdp &W’I“a&?@‘ waterswere added to the reactor. Oxghgurg

but yl acryl atthereafter, the reactor contents were cooled to 19661 igmperature, and 10.0 grams of
met hyl met hacragoghgueous ammonium hydroxxde We@g adlded to yield a clear amber solution of
met hacrylic 4% taq solids content at 19.6 %, pH 8.3 and Brookfield viscosity (determined by using
No. 1 spindle running @ 60 rpm) of 21 cps.
Example 10
Same procedure, as that described in Example 9 was used to produce
composition of Example 10 except the latex binder of Example 1 was replaced with
the latex binder of Example 3 to produce polyamine modified high molecular weight
latex polymer having a solids content of 53%, an average particle diameter of 194
nm, a GPC number average molecular weight of 180,000 and a Tg of 18°C.
Example 11
To 3713 g of deionized (DI) water under a nitrogen atmosphere at 920C
was added 32.8 g ammonium bicarbonate dissolved in 180 g water, 23.8 g
ammonium persulfate dissolved in 180 g water and 720 g polymer seed latex (solids
content 42%, average particle diameter 60 nm) followed by 135 g of DI water to from
a reaction mixture to which the following monomer mixture was then added over 3
hours at 81°C along with a solution of 9.5 g ammonium persulfate dissolved in 468 g
DI water followed by 225 g of DI water:



n- dodecyl ner capt an 26 g At the end of the

pol ynmert zation, 0.01 g of FeSO4 in 8.7 g of DI water, 0.44 g of the
tetrasodi um salt of ethylenediam ne tetraacetic acid in 8.3 g of D water,
1.2 g t-butyl hydroperoxide in 20 g of DI water and 0.6 g isoascorbic acid
in 40 g of DI water were added at 60[err]C to the reaction product.

Ammoni um hydr oxi de was added to give a final pH = 9.7, which was foll owed
with constant stirring by the addition at roomtenperature of 21 g of
surfactant (Triton[err] X-405 Cctyl phen®8y pol yet hoxyet hanol supplied by
Uni on Car bi de Chemi cal SVongroer mipanteury, Connecticut @ 70 per degramsdg) ds by
wei ght) and 54.6 g of am nogat@gne (Dow Com ng Z-6020[err] 2858 g

am noet hyl am nopropyl tri met hoxysij ane s | ied by Dow Cornin r poration,
M dl and, M chi gan, 99 0 %38?4%?%2:%?5%{%) di ssol ved in 1515%%01‘

net hanol . The resul ting ani kubilpasytateodified | ow nol ecul ar wéd | at ex

bi nder had a solids content n@fthyigtéthafylarer age particle di amassgrg of 194 nm

E}(S;gl gurgrber aver age nol ecu%ggmmtogggm%nge@ﬂ%pﬁa@nd a Tg of_%%grr] C.

133.9 g of pol yam ne prepar &ethaerglicasidiance with the fol | owi A& $rocedure
was added to Exanple 1 to phaibdeeylpwr ane nodi fied | ow nol @184 gr wei ght
of 104 nm & GC nurieiubEEREE e gﬁ&‘%ﬁﬁﬁ%@%ﬁ%‘%ﬂ%’% ot <!
18[ err] C. Pol yataraedd 2 gefthe ge(p_'asodium salt of ‘%@ﬁ?\)@im’\@’rtegﬁqeﬁ%ﬂa#. ct-68
co[]t ai ]ni ng éSBDDgwarée andl adetabof 28 ¢ t<butyltigdropgroddeit 90 af Diwatehend adotab
60[ err] C unde h LG : 0 - i on
SRR e ek el i
tetraacetic a ! , t
bel ow, were t resultingramihasilame shodified telv trolédudarrecightdates bimdex havingur peri od:
reed No. 1 S08coabaiRurrbralpenagnd slbit¥) hadl R¥SIidEORRRE ¥t S0 e 500. 0
grans dei oni ze(f V\fatggr 5. BHEE ns Zﬁ‘r&%’gr eoﬁ% t-ertiaréll-b %yl ,hgﬁ%ﬁxi %e
e it o

i | uteda . wat er . e hour after e :
addition of Feed Nos. 1 and 2, 0.65 grmngﬁeﬁ)% TBHP and 0.15 grans SFS in

reac

eactor content s wer 50 S B SO 5O HARF S 2 MrEeH R OGP BRTE 2L 12500,

aqueous ammonivasradigett 328 g enumoniundbicarbonateidigsdlveddnh é80 g awaasy 23Bgut i on of
ammonium persulfate dissolved in 180 g water and 720 g polymer seed latex (solids
content 42%, average particle diameter 60 nm) followed by 135 g of DI water to from
a reaction mixture to which the following monomer mixture was then added over 3
hours at 810C along with a solution of 9.5 g ammonium persulfate dissolved in 468 g
DI water followed by 225 g of DI water:

Monomer mixture: in grams (g)
water 2858 ¢
sodium lauryl sulfate 335g
butyl acrylate 3825¢g
methylmethacrylate 4558 g
acetoacetoxyethyl methacrylate 945 ¢
methacrylic acid | _ 122¢g
n-dodecylmercaptan 118.4 g

Following addition of the monomer mixture, 0.06 g FeSO4 in 39.3 g of DI
water and 1.97 g of the tetrasodium salt of ethylenediamine tetraacetic acid in 31.6 g
of DI water and a total of 7.8 g t-butylhydroperoxide in 90 g of DI water and a total
of 2.8 g isoascorbic acid in 180 g of DI water were added at 60°C to polymerize the
monomer mixture. Ammonium hydroxide was added to give a final pH = 9.7, which
was followed with constant stirring by the addition at room temperature of 94.5 g of



total solids content at 19.6 % pH 8.3 and Brookfield viscosity (determ ned
by using No. 1 spindle running @60 rpm of 21 cps. N

Examnpl e 10 _ Same procedure, as that described in Exanple 9 was
used to produce conposition of Exanple 10 except the | atex binder of
Exanmple 1 was replaced with the | atex binder of Exanple 3 to produce

pol yam ne nodi fied hi gh nol ecul ar wei ght.|atex polynmer having a solids
content of 53% an average particle dianmeter of 194 nm a GPC nunber
average nol ecul ar wei ght of 180, 000 and -89Tg of 18[err]C.

Exanpl e 11  surfactant (Trito8% X3405 Qétylphemoxy palyetioxyerhane] supplied by Riniemgen
T80 g vt or - GO A, By ea i o0 oAt ana 720 g
pol ymer seed fgit‘l&gf(a%‘lnpﬂ‘la’}%ﬁt"_@'n{iwﬁZ%?Zﬁg?_e particle dianeter 60 nm
fol | oned by Il88ingethylabhinaprapyltri;ngthexysdanesupplied byiDaw Corning fiarperating,

fol I owi ng Mo NEK@AndTINIHIRNYGS0 tsIide B kg Bissolved 1568014 Baf metHakoR | THeg

e e b 538 Sumip Sy BT RIUARLRI toledhfir Ut R B pirlhef Rivilg D vt e

- 28- acetoapgiyloctional pendant moiety had a solids content of 53% , an average; gr ans
(9) particle diameté£6£194 nm, a GPC number average molecular weight of 16,20@8h® g
sodi um | auryla.ful);ﬁt.é 33.5 ¢ but yl

acryl ate g )

3825
net hyl met hacryl ate To Examples1 through 12495@183mg components were added in the
ac efjoac et oxy ejrg tolshoWadto Prodece reszpecﬁvéﬂfgn@nted traffic paint compgsiéiom]t hacrylic
aci . 122 ¢ : odecyl ner capt an
118. 4 g Materfal) | oo additj on of t hAToRS (Eamsper el SO0 TP S Tn
39.3 g of DI Examplesshthrouglyljingpl watert et r asodi unf@®R t of et hyl enedi ani ne
tetraacetic ggizg giofthi3 ifwab pafymel sodloBExaplés Bhboapii2) of 7.8 ¢
t - butyl hydroqﬁirsﬁé%%ﬁ]i n 90 g of DI water and a tota of 2.8 g isoascorbic
acid in 180 0 wat er were added at 60[err]C to pol ynmerize the nononer
m xture. A {H‘F’faHVdrOXi de was added to give a fi4fal pH = 9.7. The
resul ti ng anmDefeamer?e nodifi ed | ow nol ecul arwei ght5.6 at ex bi nder havi ng
acet oacetyl f Lip niP€ndant noiety had a soliggcontent of 53% an
aver age part? e dianeter of 194 nm a GPC nunbe; ayerage nol ecul ar wei ght
of 16,200 and™4e 39. ' Exanpl e
12 T e
at 92[err] C was added 32.8 g anmmoni um bi carbonate di ssolved in 180 g water,
23.8 ¢ —

Tof 14[err]C.

Unless stated otherwise, the following commercial components were used: .
1 Tamol® 901 Dispersant, an ammonium salt of an polyelectrolyte supplied by Rohm and Haas
Company, Philadelphia, Pennsylvania @ 30 percent based on the solids.
2 Surfynol® CT-136 Surfactant, an acetylenic surfactant supplied by Air Products and Chemicals, Inc.,
Allentown, Pennsylvania.
3 Drew® L-493 Defoamer supplied by Drew Chemical Company, Boonton, New Jersey.
4 Ti Pure® R-900 Titanium dioxide supplied by E.1. duPont de Nemours & Company, Wilmington,
Delaware.
50myacarb® 5, Ground natural calcium carbonate, evaluated under ASTM D 1199, Type GC, Grade I}
having a number average particle size of 5.5 microns with maximum ol absorption No. of 10,
supplied by Omya, Inc., Proctor, Vermont. _

The components were mixed for 10 minutes or until smooth (the fineness
of grind as tested according to ASTM D1210 of not less than 3 Hegman units) to form

~ amix. '

The following components were added in the order shown with

continuous mixing to Examples 1,2, 34, 9,10 and 11:



ammoni um persul fate di ssolved in 180 g water and 720 g pol yner seed | atex
(solids content 42% average particle dianmeter 60 nm followed by 135 g of
DI water to froma reaction mxture to which the foll ow ng nononmer m xture
was then added over 3 hours at 8l[err]C along with a solution of 9.5 g
ammoni um persul fate dissolved in 468 g DI water foll ovved by 225 g of DI

wat er : Mononer mi xture: in
grans (Q) wat er

2858 g sodi um | auryl -3l fate 33.5 g

butyl acryl atMatenal Amoygp (grams per liter)

met hyl met hacrybagol 4558 ¢ 29.9

acet oacet oxyeﬁlhxl nmet hacryl ate 945 ¢ 142 met hacrylic
acid ) 122 ¢ n- dodecyl ner capt an
118.4 ¢ Coalespmgmmpﬁg addition of the nononer 2&Pxture, 0.06 g FeSO4 in

39.3 g of D RwloRsgyaMedikie?7 g of the tetrasodi um sal@.0éf ethyl enedi anine
tetraacetic acid in 31.6 g of DI water and a total of 7.8 g

t-butyl hydr operoxide T 90~g-of DI water _and a total ol 2.8 g 1soascorbic
acid in 180 g—of DI water were added at 60[err]C to polynerize the nononer

m xt ure. Ammmw;adwﬁmekemmmdgmawamwmusw = 9.7, which was
fol | owed wit hs'Icexzmglb% tera?ooiu{l L\pr?:gedm{' Eapn%ana&%\;chlg %r%hoh%ﬂ%ésggp erature of 94.5

g of sur f act ant
(Triton[err] 7QR98® Bbeojesy Medifisscypplist hreRaotenand Hasnfsr. Puildgiphip.Eermsyivanki @47

Car bi de Chem sohh;lsywe.@anbury Connecticut @70 percent solids by
wei ght) and 491.4 g o?ﬁ}f‘on@?&%&@ra%@& szﬂ@QﬁQ&%blvn with

Ml and. ” M c PBHRORgm iktvs P St S PI2 001 vod i 630,46 of

met hanol . TheMatesial t i ng am nosi | ane nodi f Assund(gramis penliter) wei ght | at ex

bi nder havi ngyagshgacetyl functional pendant noi et yébad a solids content of
53% an averal,gIO £)al‘tl cle diameter of 194 nm a GP sz er average nol ecul ar
wei ght of 16, 200%%hd a r% of 14[err]C anpl es 1 through 12,
the fol | owi ndCandespingengest®wer e added in the order t82§hown to produce

respective pif{gs baefd c pai nt corrposi tions: Mgy i al

Amount (grams per Titer) Exarrple 0 JEZ e DI wat er

463.5 (2273 g of this m x was pol EF%?%B’ Ies | through 12
Di spersant[err] Examples 1, 3, 9an 0 were evaluated to determmg the effact althg /G

2. 8 Def oanmer Jyumber average molecular wexght of the latex binder of the traffic paift composition
being used in the method of the present invention, and the effect of the presence or
absence of polyamine in the traffic paint composition on the wear resistance of the
traffic paint composition. The results are tabulated below:

Table 1
Example Polymer Percent by weight Paint area in Paint area in
Molecular Weight of polyamine perdentage percentage
remaining onroad remaining on road
surface surface
No glass beads Glass beads added
added
Example 1 low 0 50 65
Example 3 high 0 0 0
Example9 . low 1.25 75 80
Example10 high 1.25 35 55

From Table 1, it is seen that applicants have unexpectedly discovered that
the low molecular weight traffic paint composition of Example 1 has better wear
resistance than the high molecular weight composition of Example 3 or the



VWhi te Pignent4 100.1 Extender5

739.7 . Unless stated otherwi se, the follow ng comrerci al conponents were
used: | Tanol[err] 901 Di spersant, an amonium salt of an pol yel ectrol yte
suppl i ed by Rohm and Haas Conpany, Phil adel phia, Pennsylvania @ 30 percent
based on the solids. 2 Surfynol[err] CT-136 Surfactant, an acetylenic
surfactant supplied by Air Products and Chem cals, Inc., Allentown,
Pennsylvania. 3 Drewerr] L-493 Def oamargsluppl i ed by Drew Chem cal Conpany,

Boonton, New jersey. 4 Ti.. Pur.elerr, - 900 i i ioxida,: ' E.l.
duPont de Ne W@“é‘e(ﬂ%ghef,que#s‘rﬁlln%&gn‘? 15& %%girc g’m i é:%gﬁt}g@g? Eﬁﬂ?ggo
Ground nat ur aFushemiers applisantshave upexnestedly disepver polyamine m g\@e A
Grade || havi Ripl@ulitVBaphtyaffia paind asiipokiton iof Bxarhple 9Thasievembetteriwéar maxi mum
oi | absorption No. of Q,E < 1P : RN .

The conponent 535\11}25}"58 rtr%‘ %’E'é‘e? %"? é}ggnu%‘t” ifrag%tcﬁarmscréoﬂg{oﬁhgt? Eg fl gleel f
grind as tested accorBeRigTReNtedyRISIONS “G?‘crﬂﬁm‘l Ipashigns Wp?sﬁn‘iﬁs? to
forma mx. 5,6,7and 8, #describbdeartigr, svarpappliddstovthe eoasidtinfacesunder the der
shown with copfLURHR Jfbekilfe 4QcFBEIBArkEr th defertnifle the eHcPdFindibcular weight

-30- Material nount rans,pet liter
Met hanol and the presence or absence of aminosilane anﬁ acetoacetplfugc naé\ggléciant)

14. 2 Coal esci nwidty&mtHeettaffic paint composition on the wear resistance of the résulingtraffic

Mbdi fi er 7 marking. The results are tabulated below in Table®% Unl ess stat ed
ot herwi se, the tolPow ng conmerci al corrpg.ngptz's'< were used: 6 Texanol[err]
Ester al cohol supplied by Eastman Cheni caf e I ngsport, Tennessee. 7

QR-708[ err] Rneptapge Modi Polgiersuppl Peadindby RohRereentbyHaaPaibbarea ifPhi | Rhit priea in,

Pennsyl vani a @ 35 percent i.ds by i gpt . ioht of TE&CJHQ oW ta
conponents were added in Vﬁg"g?der mewg n_tt(? nuou r,n.x#éng t Ex'_;a | es
5 6, 7 4,8 and 12: Mat er Weight acetoacetyl ~ aminosilane  remainingqn, | JERIRIPE;

per liter) . road surface  road surface
Noglassbeads  Glass beads
. added added

Example 1 low 0 0 50 65
Example 2 low 5.0 0 40 65
Example 3 high 0 0 0 0
Example 4 high 5.0 0 0 0
Example 5 low 5.0 2.6 75 80
Example 6 high 5.0 2.6 60 70
Example 7 high 0 - 2.6 40 60
Example 8 low 0 2.6 - 70 70

From Table 2, it is seen that applicants have unexpectedly discovered that
wear resistance of traffic paint composition is improved with the inclusion of
aminosilane, especially with traffic paint composition having acetoacetyl functional
pendant moiety.

The Evaluation of the Effect Coagulating the Layer
- The pigmented versions of traffic paint compositions of Examples 1, 2, 5, 6,

7,8, 9 and 10 were applied over 10 cms x 30 cms glass test panels to form the layer of

the traffic paint composition thereon. The thickness of the layer was controlled in

such a way that the resultant (after drying) traffic marking thereon would have a

film thickness varying from 175 to 200 micrometers. Each layer of the traffic paint

composition was then sprayed with citric acid @ 30 percent strength, as a coagulant,

to determine the effect of coagulating the layer of the traffic paint composition on the
» no-pick-up time of the resultant traffic marking. As a control, the no-pick-up time of



Met hanol ' 16.3 D water

31.2 Coal escing agent[err] 22. 6 Rheol ogy
Modi fier?7 0. 06
Wear Resi stance Eval uation Exanples 1, 3,9 and 10 were eval uated

to determne the effect of the GPC nunber average nol ecul ar wei ght of the
| at ex -bi nder of the traffic paint conposition being used in the nethod of
the present invention, and the effect of the presence or absence of

polyam ne in the traffic paint conpositi@-on the wear resistance of the

traffic paint a%}»"&?@ﬂa&é&%tﬁﬁ‘&a?ﬂﬁm was esphridub atleybr et exposed to a

g:iblm? ér ea i E)éga ulléant. The results b2

n}éﬁ%teld belﬁgf?ﬁ?;‘e Ry weight  Paint area in
ecular |_% of pol yam ne per cent age
per cent age Table ' remai ni ng on
road remai ni ng gQdmpload Polymer Percentby  Percentby  Percentby  No-pick-up  No-pick-up
surface surface

. i ight of ight of ime® i time* i
No gl ass beads d ass '6%'%“8‘&“ add"ee('{;ht of w?'g .to wee t_o m?e " x.“e "
added Exanpl e 1 Weight | opacetoacetyl  aminosilane () polyamine minutes 5 minutes
65 Exanple 3 hi gh 0 _ with) without
0 Exanple 9 | ow - 1.25 aht Jant#
80 Exanple 10 hi gh oL 25 coagighgt  congeian
55 Expmgplerapl elo® it is Leen thal applicaflts have %nexpect & y

di scover ed t h&kampke 2 ow twecul ar Sweight taffic paPnt conpo&ition ofté
Exanmple 1 hasgp%:gfers weajor€si stange than 3pge high gol ecul arswei ght 14
Xi

conposition o e 3 or the .

-31- pol yani n&#58 ef4 ed meh mol ecl ar wei Hft traffPc pai nt %orrposi ti%n of
Exanpl e 10. F@xampletbr e, higbpl i cant® have udéxpect edPy di scov@red thatd

pol yam ne mdmﬁﬂlgg)w mydygcul ar wei ght tragfic pai gt conposgtion of 10
Exanpl e 9 has_eve q%ette wear resistance tohan t he,l.gw nol ecyl ar wei gft
traffic paint ESOBB%ST ti ofP®f Example 1. 188 pi gnent ed ver sions of
traffic paint BExampleiti ohighof Exandles 1, ® 3, 4,185 6, 7 ahd 8, as 2
described earlieqg were applied to the road surfaces under the application
procedure described earlier to defermne the effect of nolecular weight and
the presence o‘?‘eaé'ﬂg%ﬁé"é“(‘ﬁﬁ'ﬁﬂ?’ﬁ%ﬁ"‘l'&%@ﬁ%&é’sﬁ%acetyI functional pendant
noi ety in the# Citvirfakid ovapudedhas acoagplenti t i on on the wear resistance of the
resulting traffic nmarkbleg dehivhstrates!tia the Ro-pidkhipting foelbtiel Bxafrgdiésowas

iTﬁbl € Pgi Nt Eg?g}?aiaﬁr\{ed by add8l ¥ Whgulating Stef 8 theMethol oF Bt Prefbht inveRBbR! 2T €
Evaluation of Dry-Through Time
The pigmented versions of the traffic paint compositions of Examples 5, 6,
8,9, 10, 11 and 12 were evaluated for the dry-through time, the result of which are

tabulated in Table 4 below:
Table 4
Examples Polymer Percent by Percent by Percent by Dry-through

Molecular weight of weight of weight of Time in

Weight acetoacetyl aminosilane polyamine minutes
Example 5 low 5 2.6 0 %0
Example 6 high 5 26 0 70
Example 8 low 0 26 0 60
Example 9 low 0 0 1.25 " 60
Example 10 *  high 0 1.25 60
Example 11 . low 10 0 0 240
Example 12 low 10 5.2 0 70

From Table 4 it can be seen that applicants have made an unexpected
discovery that the presence of aminosilane or polyamine in a traffic paint



Mol ecul ar wei ght of wei ght of per cent age per cent age

Wei ght - acetoacetyl am nosilane remaining on renmaining on

road surface road surface

No gl ass beads dd ass beads '

added added Exanple 1 -l ow 0 0

30 65 Exanple 2 | ow 5.0 0

40 65 Exanple 3 hi gh 0 0

0 0 Exanple 4 hi gh -33- 0 0
0 Exanple 5 compositigrobaving either with Bigh or low GPC numbgr average molecylgr weights

80 Exanple 651gn1f1ca1|i’tl)giih‘1proves the drj-tRrough time. 2. 6 60 70
Exampl e 7 hi g 2.6 40 60
Exanpl e 8 Iom1 0 2.6 70

70 From Table 2, it is seen that applicants have unexpectedly

di scovered that wear resistance of traffic paint conposition is inproved
with the inclusion of am nosilane, especially with traffic paint
conposition having acetoacetyl functional pendant noiety.

The Eval uation of the Effect Coagul ating the Layer The pi gnented
versions of traffic paint conpositions of Exanples 1, 2, 5, 6, 7, 8, 9 and
10 were applied over-10 cnms x 30 cns glass test panels to formthe |ayer of
the traffic paint conposition thereon. The thickness of the |ayer was
controlled in such a way that the resultant (after drying) traffic marking
t hereon would have a fil mthickness varying from 175 to 200 m croneters.
Each layer of the traffic paint conposition was then sprayed with citric
acid @30 percent strength, as a coagulant, to determ ne the effect of
coagul ating the layer of the traffic paint conposition on the no-pick-up
time of the resultant traffic marking. As a control, the no-pick-up tinme of
-32- a layer sprayed with a coagul ant was conpared to a | ayer not exposed
to a coagulant. The results are tabulated below in Table 3:

Table 3 Exanple Pol ymer Percent by Per cent by Per cent by
No- pi ck-up = No- pi ck-up Mol ecul ar wei ght of wei ght of
wei ght of time[err] in time in Wi ght acet oacet yl
am nosi |l ane pol yam ne m nut es m nut es

with wi t hout

coagul ant# coagul ant# Exanple 1 | ow 0 0

0 5 13



16 Bamle 5 low s "o |
2

2.6
14 Exanmple 6 hi gh 5 2.6 0
6 Example 7 hi gh 0 2.6 0 2
5 Exanple 8 | ow 0 2.6 0 3
10 Exanple 9 | ow 0 0 1.25 1
2 Exanpl e hi gh "0 0 1.25 1
2 10 neasured @relative humdity éfd within 60 to 65 percent #
Citric acid was used as a coagul ant Tabl e 3 denonstrates that the

no- pi ck- up tiWhatisclaimedisie Exanpl es was i nproved by added a coagul ating
step to the nethod of. Aheethodsorrproducing aiveear resistant traffic marking on a road

Eval uati on of - Tinme The pignented versions of the
traffic pai ntsu&%%g%?ﬁ%ﬁg. of and re

] Examples 5, 6, 8,,9, 10, 1 12 we
eval uated for the dr3PRIFNGSGFaL ’%PénB SPFféc"r%ngF’E of # trafitic oR FS“‘P&_B‘%P& ed in
Tabl e 4 bel ovontaining a latex binder in an aqueous evaporable carrier;fsaid tatex bingdening 2
Pol yrer Tg;g\lr %ﬁ%?&ré#yvarying?fcﬁﬂ 05C &Y 60°C, REIPEemBY averdge¥mélebitveight

Mol ecul ar , wel f 1t of Time in
Vi ght a@éb@)é&ﬁ&ewarym&ﬁﬁ%lﬁ&ilwgess ﬂ‘%?@ﬁﬁ) ﬂﬂg nmnutes  Exanple
5 | ow _ evapotating said aqueous 2vaporable carrier from said layer to form sgig
%arrp :E>e<a6 | o Wear Jaéigﬁnf tgsvffic markir@ on said road surfaée.6 ) 0
60 Ex ag& e 9 2. ethod of claim lowherein said latex b1B§er isa di.spersiori.% 5
60  Exanpl e pdlymer particleglin said aqueous ev@porable carrier or agpolymer dissolved in said
gg 0 Ex Eigpn;)lee&%.lzeous evaplol?%ﬁle carrier. 12 0 00
- W . - .
70 Fr om THbI ¢ ‘Ef‘efhtc’dc‘g r‘\'labré‘ 13%15'%‘9{ ﬁ%ﬁ‘P%Bﬁ Fgg%‘%sa Ft (tao ?1% e.an

unexpect ed di aqpeous gvapozable bastier tsprovidesfaidiatexdinder it an gaaming fHactiopal
traffic paint pendant moiety, said enamine functional pendant moiety resulting from3RBe reaction

conposi tion having either. wih high | EBatear
wei ght's si gni ‘?ﬁ%ﬁ%ﬂ‘?cm %nﬁlﬁ neh %ﬁ%%%%&p%%%@ b
4. The method of claim 3 further comprising polymerizing said latex -
binder from 0.5 to 100 percent by weight of said binder solids of an acetoacetyl
functional monomer having the following structure:
O R, O
i
A—(—C—C—C—)—B

S

wherein A is either:

_Rz\ R, ﬁ
C = C—(—R,—),—(—X—),—(—C—Y-—), —(—Rs—),
H
or
R, .B& o)
>c = C—(—R;—),—(—X—), —(—C—Y—)—(—Rs—);—O—

H



-34- \What is clainmed is: 1. A nethod for producing a ul ”||||IH“
resistant traffic marking on a road surface conprising: mu"l] IJ
on said road surface a layer of a traffic paint conposition contai nind a®

| at ex binder in an aqueous evaporable carrier, said |atex binder having a
Tg in the range varying fromO[err]C to 60[err]C, a GPC nunber average

nol ecul ar weight in the range-.varying from1,000 to | ess than 30,000; and
evaporating sai d aqueous evaporable carrier fromsaid |layer to formsaid
wear resistant traffic marking on said reédd surface. 2. The net hod
of claim1 wherein saidréinRais éithed &1, alley] havingdéo 30 carboh apuhs empheral.R2ds es

in said agueoys, SMARAANSirgy fo 1%rcaPJon8at&% wphe 11 606, mg RO, IeheInS
evapor abl e carrier..

addi ng a baseReds eithenFaaliyd B?"ngﬁg ?EBT’%% 5I%‘se?r I?rpbenb’f’ wg@% kf‘ i
bi nder with aeitkeralkylend having dtal0 mh@an@mﬁﬂrmnylsmdegml%sés eithert | onal

pendant noi et xlxzé:féﬂl ﬁdﬁﬂgi"t&m &ahsoﬁ Srals d?fph@f\ Jefie;301RérainCe ) n, indh qtis el 0
Rer)
et

A e %ﬁ%"ﬁ poS@ﬁﬁ%l ng S:’:I %‘b Tat 6k b dw erel réésma_g&ér*t hod

of claim3 fu
100 percent bylhybhghngéftoéﬁmrbbnnms@’cﬂhem’ o e‘ri‘r?i’c‘ﬁjt"é'tcoacetyI f unct i onal
nonomer having the fgl Tawinhéd 6L@Ait Bwherein b#id fabetoacetyl functionabmenomér iss

ei ther: sélgcrtéé from the group consisting of acetoacetoxyethyl m@thacrylate,
acetoacetoxyethyl acrylate, acetoacetoxypropyl methacrylate, allyl acetoacetate,
acetoacetoxybutyl methacrylate, 2,3-di(acetoacetoxy)propyl methacrylate, or
combinations there of to add said acetoacetyl functional pendant moxety on said

polymer.

6. The method of claim 3 further comprising adding an aminosilane to
said aqueous evaporable carrier wherein said aminosilane is selected from the group
consisting of N-methylaminopropyltrimethoxysilane
aminoethylaminopropylmethyldimethoxysilane,
aminoethylaminopropyltrimethoxysilane , aminopropylmethyldimethoxysilane,
aminopropyltrimethoxysilane, polymeric aminoalkylsilicone,
aminoethylaminoethylaminopropyl-trimethoxysilane, N-
methylaminopropyltrimethoxysilane, aminopropylmethyldimethoxysilane,
aminopropyltriethoxysilane, 4- aminobutyltriethoxysilane, oligomeric
aminoalkylsilane, and various combinations thereof. '

7. The method of claim 1, 2 or 3 further comprising polymerizing said
latex binder from 0.5 to 100 percent by weight of said binder solids of an acid
functional monomer to pi-ovide said binder with an acid number in the range of from
0.1 to 390, said acid functional monomer being selected from the group consisting of
phosphoethyl methacrylate, acrylic acid, fumaric acid-monoethy! ester, fumaric acid,
itaconic acid, maleic acid, methacrylic acid, fumaric acid-monomethyl ester, methyl
hydrogen maleate, and combinations thereof.

8. The method of claim 1, 2 or 3 further comprising dropping glass beads
on said layer to make said traffic marking reflective to light.

9. The method of claim 3, wherein said traffic paint composition further
comprising:

(a) a blend of said latex binder with 0 to 20 weight percent based on the
total weight of said binder solids of a polyfunctional amine, or

(b) an amine modified latex binder, or

(c) a combination of said blend and said amine modified latex binder,



- 35- wherein R err] is either H alkyl having 1 to 10 E

atons .of phenyl, R2 is either H, alkyl having 1 to 10 carbon at um" mI"“I""III"III
phenyl, halo, CO2CH3, or CN; wherein R3 is either H alkyl haviny 1°td

carbon atons or phenyl, or halo; wherein R4 is either al kylene having 1 to

10 carbon atons or phenylene; wherein R err] is either alkylene having 1 to

10 carbon atons or phenylene; wherein a, m n, and g is either 0 or 1;

wherein each of X and Y is either -NH or -0-; and wherein Bis either A

al kyl having 1 to 10 carbon atons or phe#3$¢ or heterocyclic. 5.

The met hod of cl ai m @hetear shid latex binderamdisad pinihemotlifieddhtembinodez aré s

sel ect ed frorgrhgnllgcmépﬂ lﬁg&flaﬁal ng of acetoacetoxyethyl nethacryl ate,
acet oacet oxyet

at e cet oacet ox nmet hacr | at e
acet oacetate, acetoa E’é? ﬁﬂ“‘?f’é‘\sﬁé@?%}l%éfegé"f%ompﬂf %?’bﬁ@gl‘ﬂ%éfﬁf%pyl
met hacr yl at e, vadatile bass s\dtmmstorrhue thegpH 1of said @aqueous exeporablectagtierttgagqrdintal
pendant noi e:j\)gh&*& eSstntiallp bl 'EPEald polyfuncnonaﬁamﬂkfin@ﬁdm&d)for essahHaldy AlUbt her
conprising a an a sai vaporapl e .car ki ar ein
Sa6 anmt nos | S Amge BPER 1aeEP Binder I sEeRARE AT o€ AR BABIrBR oF bk bl
N- et hyl ani ncﬂj\fkﬁmd gmﬁrmpnd;fx)egda@qudens ina deprotonated state.
am noe: EY: am nopr opy] grexHe\théeth6’ o eMith i1} 28£3 further comprising contacting saldllayer
am noet hyl am si | ane
e o BB S TR BBl K 0E:piBELA0R) BN S i
ami noet hyl ani noet hyl A]B‘B G@Flkﬂg%ﬁﬁ %urfafﬁ@remredm accordance with the
met hyl am noprgtbtifof Blaimaxy et 8.ane, am nopropyl met hyl di met hoxysi | ane,

am nopropyl tri et hoxys) | P ﬂ,‘gﬂ? tylt ?fﬂ% !:gg;@w

am noal kyl si | ane, 1? \'/Ig‘?ﬁ%%tis% Cclg | naglo\ér%s% er eé%{&hja auQJ met hod
of claim1, zfuﬁhelscq!wm%z conpri sing pol ynerizing saidlatex binder from
0.5 to 100 percent hy)awoigkle taise addet v saftba Musdeapdrabllcmieﬁl dndnct i onal

rononer o provi de s@) gy inAdgEaliinb il &w& AHGePbn oM O- 1

to 390, said aci d func%j n g‘a ng ?j %e‘&' %&cﬁ group
consi sting oftolh #Eﬁﬂmeﬂ% %ftaeP°X é‘EPBe'°Furrar| c
aci d- nonoet hyl est er(;:) druamineanedifidd latexa bindder, (ﬁCI d, maleic acid, nethacrylic

acid, fumaric acid- rmyg@gﬁ\i}man%ﬁ?%zﬁ'ﬁéﬂ&%nd&é’aﬁ’c? éﬁﬁ?‘iateﬁgﬂ}der

conbi nations t her eo ur't her
conpri si ng droppi ng Yherein $3id lpdexbin FW’&F‘HHQ@‘*Q&?*&XPWFFE mar ki ng
refl ective tanionjedlly stabilized, and9. The net hod of claim3, wherein said

traffic paint conposd,ﬁ;? %A%HL uﬁ@% ier comprises & cﬁ@g iof said
. L iﬂ‘

| at ex bi nder on the to t of said
by ndar sor § asatle b Squedus evapgrghi eefﬁ”é%qﬂé RO £ | ed

| at ex bi nder ,wlere essentially all Qbs)aldipolylﬁmmbamnfe iB aaid biérelr dr essensallydalbofi ne
modi fied | at @%idodrA#R modified latex binder, or essentially all of said combination of said blend
and said amine modified latex binder is in a deprotonated state.
13. A method for producing a wear resistant trafﬁc marking on a road
surface comprising:
applying on said road surface a layer of a traffic paint composmon
containing an aminosilane added to an aqueous evaporable carrier maintained at a
PH in the range of from of 7.5 to 11.0 and having dispersed therein particles of a latex
binder bearing an acid functional pendant moiety and an enamine functional
pendant moiety, wherein said enamine functional pendant moiety results from the
reaction of an acetoacetyl functional pendant moiety on said latex binder with
ammonia or amine, said binder having a Tg in range varying from 0°C to 60°C, a
GPC number average molecular weight in the range varying from 1,000 to 1000,000,
and an acid number in the range varying from 0.1 to 390; and
evaporating said aqueous evaporable carrier from said layer to form said
traffic marking having improved wear resistance.



binder are anionical |y Stabilized, and - - wherein said 3ﬂlllﬁfllﬂﬂllllllllll ||III|

evaporabl e carrier conprises an anmount of said volatile base suffiieht Yo
rai se the pH of said aqueous evaporable carrier to a point where
essentially all of said polyfunctional amne in said blend, or essentially
all of said amne nodified |atex binder, or essentially all of said

conbi nation of said blend and said am ne nodified |atex binder is in a
deprot onat ed state. 10. The m@zhod of claiml1l, 2 or 3 further

conprising contacti m41 The fhettidesf il 3awhendn ka8 GROnufbeoaeragiemolecilag k- up

dry tinme of sa ic marking on a road
surface prepgfﬁitoﬁu é(l??rfaﬁglgesgjr?‘ﬁl?ﬂrema?%&ém@%P(?p{r’n 1, 2 or 3.

12. The method of cB%i Fhemegthog of giaimng3nwharein said ftraffic BﬁPh?OTBB‘PFb%"I furtyer
further corrpédrﬁpﬁgng (a) a volatile base added to said agueous

evaporabl e carrier; faé}b}lenod of sa{%lat{xbamﬁ?er%‘?ﬁﬁ t@&? %ﬁélpg%c%ét 945@3%51 whth O

to 20 wei ght percen SO|I s of a
pol yf unct i ont@talavgight ofsaid binder solids k3 paly ‘&?ﬁ“r‘?éaﬁiﬂ*“ﬁ%'d | at ex bi nder, or

(d) a combination ofb)aniathihk awdifedliasexitinderi e nodi fied | atex binder,
wherein said |atex ?%3@8&@&%3%%9@1%:{ JRfLaid Sﬂuaﬁé%%&xf@d'lgé& biflde T

anlonlcally stabili el n _sal d agqueous .evapor a
carrier conprises aWhﬁmmldd?t%B%"Gle(/b‘l‘%ﬁi}lﬁénBﬁ%E‘@éfﬁq]éfeé‘rhm‘? i se the
pH of said aaumusll;estabzmw,laadcarrl er to a point where essentially all of

sai d pol ytunct i onal \ Al dif s3aksulospst ar.)ﬁéc]@ 35QleeY aRlbinoth 5fdathy am ne

nodi fi ed | atex bi nder ess sald bl end

tion o
and sai d ami YRlathgbrse sufficigntte raise &@rpHg $ai aqawso%vana{ag Q@fHigreto a point
13. A et hoowhere essendiallyy al] of saitigrolyfeactiinahaminerif fshid biemdion@ssentially alhdf
surface COMULiSlMdhe modified 1atex%HFHe¥ | RRsQRuaRY G BP?aﬂd“mm ra%oﬁ of 848'bldHd 2

traffic pai it CONposI t Ff@& al nLng, an .am (rosi | ane added to an aqueous
evapor abl e c&id 52 ammri latex lqﬂqrﬁqm Hr%‘i‘?ﬁétegfsqt?om of 7.5 to 11.0
and havi ng di sper setb. tTiermethodaf tlaith 48 farther doatprising cotgactingasaidigyenwib iad
functi onal mhfﬁ ] 6f 454 & ffge,ggﬂ&g moi ety, wherein
sai d enam ne gﬁ%%‘ltona régﬁgﬁﬁd]ﬁ%???ydﬁesuf] a?‘i‘or&hthe rea t| on of an

acet oacetyl ‘functiqpal rRenda omeeiu\f-eprma'ogea @.%Peenbwqg; cihdHargrONi @ or
ami ne, said bjinder having a Tg In range varying fromQO[err]C to 60[err]C a
GPC nunber aW—Ff’&@f—r nol ecul ar wei ght in the range varying from1, 000 to
1000, 000, and an acid nunber in the range varying from0.1 to 390; and

evaporating said aqueous evaporable carrier fromsaid |layer to formsaid
traffic marking having inproved wear resistance.




37- -~ 14. The method of claim 13, wherein said GPC nunber average
nol gcular wei ght of said binder varigas fromnore than 30,000 to 700, 000.
15. The nethod of claim 13, wherei’n said traffic paint conposition further

conpri si ng: (a) a blend of said latex binder with 0 to 20 wei ght
percent based on the total weight of said binder solids of a polyfunctional
am ne, or : (b) an am ne nodified | atex binder, or (c) a

conbi nation of said blend and said am ne nodified | atex binder,

wherein said | atex binder and said am ne nodified | atex binder are

ani oni cal | y st abMETH@D @EPRODUCING WEAR RESISTANTTRAFELC MARKINGS
carrier conprises an anount of said volatile base sufficient to raise the
pH of said aqueous evaporable carrier to a point where essentially all of
sai d pol yfunctional amne in said blend, or essentially all of said am ne
nodi fied |atex binder, or essenti dbstraghof the Disgloguresnhi nati on of said bl end
and said amne nodified latex binder is in a deprotonated state.

16. The method of cl %Pe&ﬂt%&é&‘%n?@&ﬂ%t@d B GRARAS IS el Rsistirk" 2

coagul ant to inprove no-
17. The stepdr xcpeweel@poapgm Bs%caomnew@r the methed gitrakic MArking og bf

traffic paint composition having low GPC number average molecular weight latex
binder when applied to the road surface exhibits improved wear resistance over
those traffic paint compositions having high GPC number average molecular weight
latex binders. The wear resistance is further enhanced by modifying the latex
polymer used in the composition with acetoacetyl functional pendant moiety and
amino silane.



