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STATEMENT OF THE INVENTION

One aspect of the present invention is a method for producing a fast drying,
coating having early water-resistance on a suitable substrate, comprising: applying
a layer of an aqueous coating composition to the substrate, wherein the coating
composition comprises a latex having peﬁdant amine-functional groups, wherein
such latex has a Tg greater than about 0 °C, an amount of base sufficient to raise the
pH of the composition to a point where essentially all of the amine functional
groups are in a.non-ionic state, and where the effective Tg is lower than the
application temperature; and allowing the composition to set, forming a water-
resistant coating on the substrate.

Another aspect of the present invention is an aqueous traffic paint |
composition comprising: a latex having pendant amine-functional groups, wherein
such latex has a Tg greater than about 0 °C, and an amount of base sufficient to raise
the pH of the composition to a point where essentially all of the amine functional
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refers to the Tg of a coating composition, and is a function of the Tg of the latex, as
modified by the amount of coalescent, if any, added to the composition. "No-pfck—
up time” means the time it takes for the layer of wet traffic paint composition to dry
to the point where no paint adheres to a free roll of the rubber test wheels, as
described in ASTM D711-89. The following abbreviations are used in the
specification: g = gram(s); kg/L = kilograms per liter; nm = nanometers; cps =
centipoises; and wt% = percent by weight. Ranges specified are to be read as
inclusive, unless specifically identified otherwise.

The amine-functionalized latexes of the present invention include any and all
amine-functionalized latexes having a Tg of 0 °C or greater, such that aqueous
~coating compositions containing such latexes are capable of film formation at
ambient temperatures or greater.' These latexes have a number average molecular
weight in the range of 1,000 to 1,000,000, preferably 10,000 to 800,000. The particle
size of these latexes will generally vary between 20 and 1000 nm, and preferably
between 50 and 700 nm. :
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describe the preparation of amine-functionalized latexes.

The amount of amine present in the amine-functionalized latexes of the
present invention will vary depending on the amine utilized and the method of
preparation, but in general an amount of 2 wt% or greater of amine (based on the
weight of the monomer) will be used. It is preferred to use between 3 - 20 wt% of
amine, most preferably, between 5 - 10 wt% of amine.

In the aqueous coating compositions of the present invention, essentially all
of the amine-functionalized latex is maintained in a deprotonated state by raising
the pH of the composition to a pH in the range of 7.5 - 11, preferably 9.5 - 10.5. This
means essentially all of the amine groups in the amine-functionalized latex are in a
deprotonatad s,,t_af'fé. The pH can be raised by adding a base such as: ammonia; an
alkali metal hydroxide, such as sodium hydroxide; or morpholine or other lower

- alkyl amines, sgch as 2-methylap1inoethanol, 2-dimethylaminoethanol, N-
methylmorpholine and ethylenediamine. Volatile bases, such as ammonia, or a
mixture of volatile bases and nonvolatile bases, such as sodium hydroxide, are
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Surfactants are commonly used in emulsion or dispersion polymerizaﬁon to
provide stability, as well as to control particle size. Surfactants can also provide
dispersibility for water-reducible resins. Conventional surfactants include anionic
or nonionic emulsifiers or combinations thereof. Typical anionic emulsifiers include
but are not limited to: alkali or ammonium alle sulfates, alkyl sulfonates, salts of
fatty acids, esters of sulfosuccinic acid salts, alkyl diphenylether disulfonates, and
salts or free acids of complex organic phosphate esters. Typical nonionic emulsifiers
include but are not limited to: polyethers, e.g. ethylene oxide and propylene oxide
condensates which include straight and branched chain alkyl and alkylaryl
polyethylene glycol and polypropylene glycol ethers and thioethers, alkyl
Phenoxypoly(ethyleneoxy) ethanols having alky! groups containing from about 7 to
about 18 carbon atoms and having from about 4 to about 100 ethyleneoxy units, and
polyoxyalkylene derivatives of hexitol, including sorbitans, sorbides, mannitans,
and mannides. Surfactants may be employed in the compositions of the presen't

invention at levels of 0.1 - 3 wt% or greater, based on the total weight of the final
composition.
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polyacrylate, PVC, Noryl®, and polysulfone), paper, cardboard, and metal (ferrous
as well as non-ferrous). The fast drying nature of these compositions makes them
particularly useful as traffic paints and as maintenance coatings for substrates where
quick development of water-resistance is important.

The aqueous coating compositions of the present invention can be applied to
desired substrates using conventional application techniques such as conventional
or airless spray, roll, brush, curtain, flood, and dip-coating methods. Once applied
to the substrate, the coating compositions of the present invention are typically
cured at ambient temperatures, or in some cases at elevated temperatures. -

For traffic paints, it is desirable to add facially disposed glass beads to the
paint, either before the paint is applied to the road surface, or just after it is applied
but before the paint has dried. If the beads are applied separately, they can be
sprayed, sprinkled, dropped or otherwise applied to the wet paint layer in
accordance with any of a number of known methods. These beads function as light
reflectors, making the traffic markings easier to see at night and under adverse

weather conditions (e.g., fog or rain). Typical glass beads useful for this application
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the paint, her foré t _ﬁl{ éols applied to the road aurface or just

after ityRia Bf%at dgirepgthyp tnPretesably; al 20 wi% and slrong agids
appl i edareetppicallyl dilutedets £ate h&maywlwt%pr préfer£isty Wﬁme(ti@ﬂc QEi'ﬂlei'&W' se
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Pnr ki ngknexsiiarthe ar egg.aby speayting thie landa?rlt]lselag&&t lﬁa‘sthlagiﬁded iveithoute. g.

og or . s L ica
6 or ks iR el c%aﬁg&r%‘%@swan%cgﬁ‘ WD A8y S edlate it opea by
t he Anelatesabindes memnt@n tb¢ lagtenite xmmhmweadnymg am@omfrﬂwgtlaper Thé anaunt
(Vashi n&tt‘?\@ cogg).llan-mg rf}ffon Whe Ja a@ Eg}\ g%nqpngl h?tﬂ.lx?ttofathkﬂl‘léxqimgenj 2 -

2.9 kg/L or np al’nt for ni rse weat her visibi
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| pr ov esbagnlAxtEpRayéd ﬁntthé apphiet 9dyérodftrafficiphidt & gt upeéint Q't?ﬁe of
coagul anta incl ude, but . are not I mted,to: weak aci such as ?8?3
| furic

acet i c W Firength apd tetype of fpravingequippent “ﬁ?‘&ﬂ%&ﬁ%’ﬂ%%
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coagul sampesitipn appliedaas blayeny one of the conventional nethods

The following Examples 2-4 illustrate the preparation of amine-containing
and acid/amine-containing latexes of the present invention. Example 1, presented
for comparison purposes, details the preparation of typical latex (no amine) used in
aqueous coating compositions.

Comparative Example 1: Preparation of A Standard Latex (No Amine)

To a 2 liter reactor contammg 330 g of deionized water (“DI water”) under a

nitrogen atmosphere at 92 °C were added, with stirring, 3.8 g ammonium

| bicarbonate dx.,folved in 25 g DI water, 1.4 g ammonium persulfate dlssolved in25¢g
DI water, and 34.3 g of a polymer dispersion having a total solids content of 42 wt%.
Gradual addition of monomer emulsion 1 (Table 1, below) and a solution of 0.7 g
ammonium persulfate dissolved in 50 g of DI water was then carried out while the
temperature was maintained at 85 °C. A catalyst/activator pair was added after the
monomer emulsion and ammonium persulfate feeds were complete. The sample

had a Brookfield viscosity of 15 cps at a solids content of 44.3 wt% and a particle size
of 204 nm.



known in the art; e.g., by spraying the coagulant on the layer. It is
believed without reliance thereon that the coagul ant when contacted with
the | ayer coagul ates the | atex binder present in the |layer to inprove the
drying rate of the layer. The anount Of the coagul ant sprayed on the | ayer

depends upon the anobunt of the |atex bi'nder l_‘:present in the | ayer, as well
as the type of latex bi ndSFABEEd: MRINQMEREMULSION dagul ant sprayed on

the applied | ayer of traffch%endent UW of acid, its
strength and the type of spr ' nt used i out the
coagul ation step. The Bbaplemnt (e.g., citric acid at12® w% is typically
applied at a rate -of Os&jmnzdwgfeylm,?}lgﬁgmxydé w % based on the total

wei ght of the coating c ed as a layer. g The foll ow ng
Exanples 2-4 illustrat eat ﬁ)lnt“ltéégrsg"gl 0?1 of ami ne-cont ai ni ng and
aci d/ ani ne- cont ai ni ng 'ﬁb’é%é&’le the present inventiodl3 Exanple 1,

presented for conpari SRR UPHLRAR 14let ai | s the preparggaen of typical |atex
(no am ne) used in aqueous co % conposi tions. nparative Exanple
1: Preparation of A SM?@E‘HYE%P@ (No_Ani ne) To6'§02 liter reactor
cont ai ning 330 g of de| oni zed water ("Dl water") under a nitrogen

at nosphere at 92 [ ] C were_ added, wi th stirring, nmoni um
bi car bonat e di ssol “} e@se%teaﬁr%%f) a!.”ﬁ“’d“ﬁ "& eXf at e di ssol ved

i 25 Dl nd 34.3 h t al lid
content of adgpR] ?‘eramfa?l Shtihirinh 358 T dioRae %3”?9?%#3 WPdef@ oo
and ahsahtrb'gen a@i\c@pﬁe@ arﬁmﬁhlwmewcmd fvaithsdrﬁﬁ JS/B(g amnﬁﬁugm)f DI water

t he e er re wWwas nue
ool vobisabPhafe GitholVRa R SN ISR X 4 et BT R BB istolyed i P& &
per sul f Dewhitmdanddds g ofpl milpmeTidispasionchdwitg a tBtaiGIollde ICQntarE(D(ﬁéwat?bf 15

¢ gs at B5Aal 3daNHEBE ”gﬁi’@i‘ﬁe%%%@ﬁgﬁ% Bgf%\lf hA& 20dolafién070.7 g

| NGREDI Bgy®onium persulfate disgglved in §p g of DI water was then carrigsd aut while the

125 temperature was ﬁﬁﬂitﬁfﬁe@oéi%ydc dARfaedlyb9akclPator pair was added after the
di sul fonat e acr I ate

513 -~ mono er em u@sxqmrm, PRI iUy p&f%ﬁfate feeds were complete. Zé'ée Sam

had a Brookfield viscosity of 20 cps at a solids content of 42.9 wt% and a particle size
of 226 nm.

TABLE 22 MONOMER EMULSION 2

INGREDIENT AMOUNT (g)
DI water ' 125
Sodium dodecy! diphenyloxide .
disulfonate (45 wt%) 6
Butyl acrylate - 213
Methylmethacrylate 253
Dunethylammoethylmethacrylate , 34

Example 3: Preparation of Acid/Amine-Containing Latex

To a 2 liter reactor c'oh.taim'ng 330 g of deionized water (DI water) under a
nitrogen ahansphere at 92 °C were added, with stirring, 3.8 g ammonium
bicarbonate dissolved in 25 g DI water, 1.4 g ammonium persulfate dissolved in 25 g
DI water, and 34.3 g of a polymer dispersion having a total solids content of 42 wt%.
Gradual addition of monomer emulsion 3 (Table 3, below) and a solution of 0.7 g
ammonium persulfate dissolved in 50 g of DI water was then carried out while the
temperature was maintained at 85 °C. A catalyst/activator pair was added after the




Met hacrylic acid 6.5 Exampl e 2:
Preparation of an Am ne- Cont ai ni ng Lat ex To a 2 liter reactor
containing 330 g of deionized water ("Dl water") under a nitrogen
.atnosphere at 92[err]C were added, wit® stirring, 3.8 g ammmoni um

bi cggbong.mde‘txsaﬂhmgn ggd?a':}nﬂm@huﬂ%?rsulf&tﬂfeadémmicuﬁi BieS Ufﬁei‘&fln?iéslo! \éed
in g er .. a yner, di spers ving ,a total solids
cont ent 3¢ a%me?%ygﬁagiy gég{’ £Pd HPBFgﬁﬂﬁ Sﬂ‘é@“ ﬂtggpdﬁt’é and g particle gize )
and a sof224 om.of 0.7 g ammoni um persul fate dissolved in 50 g of DI water

was then carried out while the tegﬁgrature was nai ntained at 85 [err]C. A
catal yst/activator pair WaABiddsdMOPNOMEREMIALSIING Ul si on and ammoni um

persul fate feeds were conpl mm;gl e had amvi scosity of 20
cps at a solids content of . a particl 26 nm

TABLE 2: MONOMER EMULBM @rater 123GREDI ENT
AMOUNT (g) - Sodium dddeff &iphenyloxide 125
Sodi um dodecyl di pheny%?ﬁ?i% te (45 wfy)eny oxide di sul f%nat e. (45 w9
6 But y1= acryl s [ wti 213

Met hyl met hacryl ate  Butyl acrylate 253 213

Di met hyl am noet hyl net Ragr¥Indd 4 |l e 3: Preparation
of Aci d/ Am ne- Cont ai nj_ng iat exacryla To a 2 liter rgg]g?gr containing 330 g

of deionized water (DPimgthslaminerthylmathacryjate at nossphere at 92 [err]C
were added, w th stirkiefRacrgli8afig@nmoni um bi carbonate ggssolved in 25 g Dl
water, 1.4 g ammoni um persulfate dissolved in 25 g DI. water, and 34.3 g of
a polymer dispersion having a total solids content of 42 W% G adual

addi tion of MONOEXanfl i PrepradaRlof Abvidpehiith-Colkatniify Lidegn of 0.7 @
- amoni um persul fate dissolved in 50 g of DI water was then carried out -

whil e the t €fparaittor coRtinmigBss glefldéiontied RlatdrqDIAVERYPUNAES A Ritr¥EeP"
par r V\Bastmaoqgﬁgreagtt %%;he adde i irr i i 5
mononer” emiFsi on- a Weshiaddede rdth sirring b8 ammenivmdicatbortte sanpl e
had a Bhewlvediin 56igsDbsvatyr, 8 §anomenaimepershifste dissuleed iwD842Dbwaltds, and a
parti Clgh$62.6 g of a polymer dispersion having a total solids content of 42 wt%. Gradual
addition of monomer emulsion 4 (Table 4, below) and a solution of 1.4 g ammonium
persulfate dissolved in 84 g of DI water was then carried out while the temperature
was maintained at 85 °C. A catalyst/activator pair was added after the monomer
emulsion and ammonium persulfate feeds were complete. The sample had a solids
content of 46.8 wt% and a particle size of 199 nm. -

TABLE 4: MONOMER EMULSION 4

INGREDIENTS AMOUNT (g)
DI water 248.5
‘Sodium dodecyl diphenyloxide 11
disulfonate (45 wt%)
Butyl acrylate 451
Methylmethacrylate 502
Methacrylic acid 13
Dimethylaminoethyl:ﬁethacr_ylate 34

Example 5: Coating Compositions

The following coating compositions (Formations A - D) were prepéred using '.
the latexes of Examples 1 - 3. Formulation A, a standard coating composition, is



‘of 224 nm TABLE 3: MONOVER EMULSI ON 3

| NGREDI ENTS . . AMOUNT ( Q) DI wat er
125 ~ Sodi um dodecyl di phenyl oxi de 6

di sul fonate (45 w % Butyl acrylate

-213 Met hyl met hacr ylmaPe- 251. 8

? gEt hy| 8 R&te sk ﬁ@é‘és%fado%l arlsor?@orm?lagons/B C, and Diairbeypirhl coativigd
ation of Ac ex
To a1 ecBPOSRRSIt TR PESS EHO, ARG 3 o paBlntl iRl %Saﬁﬁﬁggp*‘ﬁ

nitrogen atndosphere at 92 [err]C wer e added, W%%hh"tr(glﬁ%lj 6 g anmmoni um

bi carbonate dissolved. in 5 wat er ,—2—8—g—armmpTm unt persutfat
di ssol ved i n 28.g0l ‘?' g,hd_ﬁg g 1 slispsE:;' | D. a

total solids deatexnt of 42 wt % Gradual addi ti on of nononer enul sion 4
(Tabl e 4, bel ow)1 gvhtl sNb Winiis) of 1.4 g3dikoni um-persul f6&% disselved in

84 g of DI wat.er, n carrjed,out while the er at was nmi nt ai ned
at 85 [err]C. A%%EP&W L % pair was addegﬁrpter 725m)nomer
enul si on and amﬂ)mammm@ohamg‘m were conplete. The'-sarrpl 8288 a

sol i ds content particle gigze of 9 nm 18 8
TABLE 4: m@&’ﬁﬁé?&@m‘jg 502 j‘9I NGRE[%I ENTS !

AMOUNT ( Q) Dispersant! . wat er 3.0 3.0 3848. 5
Sod| um dodecyl b oxi de 11 1.7 1.7 diqgul fonaj & (45

wt %9 Sd Par&?an%Butyl acryl ate : 451
Met hyl et hacr yDefeamer3 502 2.0 20 . 2.0kt hac2f ic acid
13 am noet hyl net yl at gy
Exanpl e 5: Ooaﬁltr?éu%@n%%s?‘%gl ons The@po%lrl o] &69 coat fb?ljg corrpgglot I ons
(Formations A Caljiupecarbonapa(Setimictony t 4861at ex$20.4f Exd4D6t es 4564

Formul ati on A, I&e%ic?é}ﬂﬁ{o%ﬁgﬂt' ng conpositpgn, is g3 0.3 0.2

Methanol _ 18.0 18.0 18.0 18.0
Coalescing agent> 13.8 13.8 13.8 13.8
Defoamer . " 15 1.5 1.5 1.5
DI water 140 39 9.0 1.6
Rheology modifier? 0.3 0.2 0.3 0.3

1 Tamol® 901 Dispersant, an ammonium salt of an polyelectrolyte (Rohm and Haas Co.;
Philadelphia, Pennsylvania) at 30 wt% solids.

2 Surfynol® CT-136 Surfactant, an acetylenic surfactant (Air Products and Chenuca]s Inc;
Allentown, Pennsylvania). :

3 Drew® L493 Defoamer (Drew Chemical Co.; Boonton, New Jersey).

4 QR-708® Rheology Modifier (Rohm and Haas Co.; Philadelphia, Pennsylvama) at 10 wt%
solids.

S Texanol® Ester alcohol (Eastman Chemicals; Kingsport, Tennessee).

To an appropriate amount of latex was added the following components in
order, with stirring: ammonium hydroxide, dispersant, surfactant, defoamer,
pigment, extender, and rheology modifier. These components were mixed for about
10 minutes to achieve smooth dispersion of pigment and extender. The following
components were then added, in order: methanol, coalescing agent, defoamer,
deionized water, and additional rheology modifier.

The following table shows the percentages of amine and acid functional
groups, based on the total monomer charge, in the coatings compositions of this



'-9-_ used here for purposes of conparison. Forrmulations B, C, and D are
typi cal coating conpositions of the present invention, and are particularly
useful as traffic paints.

Amount (g/0.6 L) - | ngt qdi ent ' A ' B
D 1 Lgt ex: . 1 (Control - No Am ne) 311.5
62, Bxample 2 (Anine-Containing Latex) 321.6
257. 3 3 (Aci d/ Am ne- Contgl ni ng L@t ex) ¢ ‘B --
323.9 . Anmoni um hxdr oxi de = 6.8 % 0 g" 2.7 1.8
1.8 Di sper sant £, Amine : P &0 3.0
3.0 Sur f act ant® Acid 1.3 0 ) 0.2b. 7 1.7
1.7 Def oaner 3 20 2.0 2.0
2.0 Ti t ani um di oxi de 60. 0 60, 0
60. 0 Tnathe fottoeding dhatreples 65nd Zrtbn)coauag cqmposxtw\mof Examplep
852 4 were ﬁgﬁ%ﬁ@gﬁﬂy srﬂéghfdn%lrélarly washout resxstaxicéel 8I'é§t metllxgdg) usded a11-e8 00 3
18.0 describeddiedewi ng agent 5 _ 13.8 13.8 13.8
13.8 Def oaner : . .
1.5 petgier Beuch Time — This test is similar to AS_L’Q\}IOBIMO wlgjc'g?s a test fg)ll 5
é g drym ‘F%lr &ch'mggflxg§ﬁl4room ter;\perature The Paiht compositi@ns are appliedi
err D
pol yel ecﬁ°r‘b¥‘9¥‘d’°(‘ ﬁﬁd‘gﬁt&atﬁ?&%s ?aate or mgta???’ﬂ‘?l §§]eﬁ§ﬁ%hé) ennsyfk\l/anl a) at

30 wt % Sgﬁcﬁ'&d film thickn®ss. f'l?h@ tesC‘paﬂlBB a%atthacpmmptlarplae@d in aest chapbget ant

Ar P d Ch
o RS A T L ol ey g Ay e )
QR- 708 elnygroﬁlnﬁei' angl t&mqhei'ature (erha:toanmd-{mn@@ne phth eaﬂ}gcg}/ﬁdare ative

Pennsyl v 1191%1(Pahon of the$@4titS period. The s}i@&iﬁéﬂ' h@hidity Bsachiewed ohol

East t, T rpé
of alsarggpmastthse@aomfé] S fhesss e&?ﬁﬁxﬁﬁim thﬁPGP&éghag\’P&ﬁgé{’)f T S
:wplh g g@%ﬂb&g@l@ 2 elmswah aehf and uaxfeaﬁnyt@pendfg rts pi iheesides efxthender ,
nodi f i, er ese.con u t
achi eve gfﬁ%‘?‘ﬁr 9 mbe s tRem ALY ﬁ'ﬂy\%?f% fﬁgn‘g Q?I ?‘)Avﬁ]a %ufg(:%?rﬁp%ﬁen? s
wer e t heaveaded at 5mmcteuntemlmyodpemmglﬂmsdbmgoégartest d@mbmebnefénercbm zed
wat er , 2’@) c ggg nE HﬁRL %tl&qg;t 'tfib h(?na acleanH}Fg EO}I‘hQVAS‘M Rtifod fRows

t he per am ne ahd®ac unct groups,” based OQ the total
mononer wioakifjed in thatbed abtmgwc(lf-orﬁ;ngumﬁm examples is defined by the time it

takes for the wet paint to be tack-free in addition to having no pamt adhering to the

fingertip after a light touch.

Dry-to-No-Pickup Time — The paint compositions are applied to a glass
substrate by suitable means to the specified film thickness. The test panels are then
promptly placed in a test chamber, and treated as in the Set-to-Touch Time test
described above. When the film is dry to a light touch, the panel is taken out of the
test chamber, and the Dry-to-No-Pickup Time determined in accordance with ASTM
D711 by rolling a traffic paint drying wheel over the wet film. The end point for
Dry-to-No-Pickup Time is defined as the point in time where no paint adheres to the

rubber rings of the test wheel.

- Early Washout Time —~ The paint compositions are applied to the appropriate

substrate by suitable means to the specified film thickness. The test panels are then
promptly placed in a test chamber, and treated as in the Set-to-Touch Time test
described above. After a predetermined period of time, specified in the examples,
the panels were taken out a placed under a stream of running water for 3 minutes,
such that the water contacted the surface of the paint film at a perpendicular angle.



- 10 - Exanpl e 5. A B

C D % Ami ne 0 6.8 6.8 6.8
% Aci d 1.3 0 ‘0. 25 0. 25 In the follow ng .
Exanples 6 and 7, the coating conpositiqgons of Exanple 5 were tested for dry
speed and early washout resistance. Tedtt met hods used are described bel ow.

Set - t o- ¥atdhe endeof-the(3 minetes the paintifilar had nagHissblGtDor beercdisrupted, édbe f or
drying b Cos i r . . DAy igdons are
appl | edfimnWaSEbAeRd RORpR: piRe hFTRY! 3} Hictrunl Bispalval R eSS El G
means t YNARE theypningvatertheyiwereaated as failwes. panel s are then pronptly

pl aced in a test chanber (Victor Associates, Inc.; Hatboro, Pennsylvani a)

equi pped with a certified.hygrqnmeter and_tepperature jndi cator, and

mai nt ai ned at the spbé?ﬂléﬂ G?eéﬁﬁqﬂésgmﬂllﬁ‘{% ‘i‘sstﬁ'éi’ﬁ‘ﬁ?'ifti on of the

testin eriqgd. The specified hum dity i-s achieved, pripr to si.tigni ng of

the t oot pandite AR S Phofirs o Fadmpleinon Bl soife & plése papBRatasii o o

cm of wHticknessed apprekimiatelyod2hnvigranscand evsluated At66% delativie humidityaahdr t o

m x the e R hg..Sat Ur a (R s are
23 80'Fb Akt folhich! ﬁffs ;ﬁo‘gé)ﬁﬁuﬁ gantdhg/a &P&?%&t i Siglfx](gt%

taken at 5 mnute interva eni oor o er briefly
to toucBr¥iRg- wet paint filnms lightly with the tip of a clean finger. The
ASTM nmethod is nodified in that the "set-to-touch"” tinme in these exanples
is defined by the tine it takes for t hét wet paﬁnt to de tack-Ree in

addi ti on to haSetdosloychi (niinadésdri ng td5the fi2gerti p2&fter a25i ght touch.
Dry-to-No-Pi ck TLORT ai nt conpgsition re apphied to gl ass
substrate by s?‘fyak)@onggr@p?o t he spegiéfi ed 1‘32|‘r1amthi ?bness. ﬁe t est

panel s are therEashoKashputiResistarice a tFagk chaRéssr, aRassreat Pdsss in the
Set-to-Touch Tine test described above. Wien the filmis dry to a |ight

t ouch, Résulisanel is taken out of the test chanber, and the Dry-to-No-Pi ckup

Time determjed in .accordgnce wi.th ASTM D711 by raolling a traffic_ paint
dryi ng V\heel'fgﬁé’f““fttfé’%‘?“gfm?r\fq‘f ﬁ*}f‘emianbwﬁnhpar@wyu?ﬁlwﬁrbmf Time is
dﬁf i neddried significamtly ifarstéExi ﬂ?nvﬁ\kgraﬁnﬁ@l $_Eéﬂiﬁuﬁﬁ1r?ﬂrﬁﬁ_ah@ édeh ofHtaiulations of
the te e a, shout Ti,nme - e pai.nt copposi ti ons are
appl i etsiét' ??ﬁ]gbétﬁgreoaﬁlr}f magflg%%gels*s&xéceoy }ﬁfF?sa%?rénﬁ%%‘ g(ﬁﬂaﬂﬁ’ts peci fi ed
filmthi ckness. The test panels are then pronptly placed in a test chanber,

and treated as int hExﬁﬁi)lé 9: m%ggiﬂﬁpﬁgﬁtto Metal Substrate

The paint compositions of Example 5 were applied to phosphate treated steel
panels at a film thickness of approximately 160 microns, and evaluated at 75%
relative humidity and 22 °C for set-to-touch and washout resistance after 1 hour of

drying.
A B C D
Set-to-Touch (minutes) 35 . 25 25 . 25
Early Washout Resistance Fail Pass Pass Pass
Results:

The paint compositions of the present invention (Formulations B - D) all
dried significantly faster than the control (Formulation A), and each of Formulations
B - D exhibited early washout resistance, whereas Formulation A did not.



'descri bed above. After a predeterm ned period of tinme, specified in the
€ panels were taken out a placed under a stream of running

) such that the water contacted the surface of the paint
TR

uheserrd of . the 3 mnutes +B8 paint filmhad not dissolved or
been disrupted, the fil m was consi dered to have passed the test. If the
films digkaiMsed or broke free under the running water, they were rated as
failures. Exanpl e 6: Coatings Applied to d ass Substrate

The pai nt Eonpp@uletha{lﬁo JRARTAY & FastEHyIn@BPdtifEloh Q éiil?aﬁeﬁ’é‘ﬁﬂﬁe%h@réﬁxl m

d % r el at
o SRR L S0 L e w?ww I rieimensi:
'rb\es__i stanmgtlaid eomprisimg: of drying. rouch f) 2
20 25 applyuéga layer of aIPatbreox%s Coﬁg"% q&éosﬁg o ﬁne stPdte, wilgrem

30 thggoating compositien yomﬁmta lm hmang gendaat hmme-réasstxonallysups,
the \Y/
Pass.  RegHktein such lateIllﬁs FA %grﬁgﬁﬁ ﬁ%sa[ﬁearﬂ?ﬁﬁ? B{‘ Rh& ﬁﬂ?‘rf%% to

F | |
gng% 3%‘?%?5*&)? ahéaewp&ﬁlqimﬂmeuﬁm ere esserbialipall tbeﬂnynwashout |

resi st arfapctishsly P&ﬁqﬁ@réﬁh atr\dmlo‘)ud s&td)Aind where the effective T tf(aﬁ
to. Metal Substr The pai nt conpos tlons o}

CE]xogﬁr;)lngstgAp\ﬁ%P&CSBBﬁt%ﬂ PEEABRY te treated steel panels at a film

t hi ckness of allgwing thet@inypdstionite set) for ewalteiniaistant ddatinigedmthes e
hum di t %, 80gag2 [err]C for set-to-touch and washout resistance after | hour
of drying. A B C

S Touch (m nutes 35 25 25 25
b elt‘ he method of (claxm 1, wl)lerem the composition is a traffic paint which is

apphed to a road surface.

3. The method of claim 2, wherein the composition further comprises facially
disposed glass beads.

4. The method of claim 1, wherein the composition when applied dries to the
touch and is resistant to washout within 1 hour after application to the substrate.

5. The method of claim 1, wherein the composition is applied to a substrate
selected from the group consisting of: wood and reconstituted wood products,

concrete, asphalt, flber cement, stone, marble clay, plastics, paper, cardboard, and
metal. '

6. The method of claim 1, wherein the composition further compnses a latex

having pendant acid-functional groups, and wherein the weight ratio of amine to
acid is greater than 3 to 1.

7. The method of claim 1, wherein the latex having pendant amine-functional

groups also has pendant acid-functional groups, and wherein the weight ratio of
amine to acid is greater than 3 to 1.
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Earl y, i stance Fai | Pass Pass Pass Results: The
pai nﬂl EE IE Eﬂ'ltthe present invention (Fornulations B - D) all dried
5igni I s than the control (Formulation A), and each of

Forrmul ations B - D exhibited early washout resistance, whereas Fornul ation
A did not CLAIM5 ~ 1. A netlisod for producing a fast drying
coating org a i 5&% LAk LR LNg devel ops early

wat er - r esi sta%geé %)Elsapp Féﬁgf&oc%géggggtégg%@qﬁggch -met hod conpri sing:
appl ying a |ayer of lalgxdwuyieg pendant aminesfipnationad gréips, reherein such latex
wherein the chada Tg @reaR@shih @boGPOPC] 8R4 a | at ex having pendant

am ne-functi onal grougrz v¥h§rei n sWch It%ex.h%ﬁa'%%fg eater than about O
[err]C, an anount P aguntaofiase spiicient toraise the pH uf tae compos 23 on to
a poi nt wher epeisd avhérelessendidllyoill ph theaaminime funtionah growpsaresina ron-donic
non-ionic staiigee; and where the effective Tg is [ower than the application
t enper at uy e; ~and all ow ng the conposition to set, formng a

wat er - r s¥herein the gbfective ‘bg is lawventheny theapplicationtemperatuoel asfd suchi m 1,

wher ei n dogpEsIDASS Fast Aryingdarid dbléloph @hfly WhiettesiStatieR v ksh hPphed

surface._ . i Th thc%l of claim 2,p whefein the lconpog?%nﬁ?urtﬁgrg

conpri séséuﬁag‘?%‘flﬁ?r ‘Ffsposed gl ass beads. 4. The nethod of claiml,
wherein the conposition.when applied dries to the touch and is resistant to
washout wPt hiThelcdmppsidionesf daim Boathiepeintthetcb pasiissn deeelops veatefhe met hod
of cl ai : e L ' | J t.0 a substrate selected from
t he gro%glgtg\#gggﬁtﬁlg gﬁ@ﬁ%@?éﬂéﬁ&&%‘n&%f{iﬁ%ﬁa bod products, concrete,
asphalt, fiber_cement, stone, marble, clay, plastics, paper, cardboard, and
met al . 10.  The steps or features disclosed herein or any combination thereof.




. &

6. The nethod of claim1l, wherein the conposition further conprises a

| at ex havi ng pendant aci d-functional:".groups, and wherein the weight ratio
of amine to acid is greater than 3 to 1. 7. The nethod of claim1,
wherein the | atex having pendant am ne-functional groups also has pendant
aci d-functional groups, and wherein the weight ratio of amne to acid is
greater than 3 to 1. -14 - - 13 -
8. An aqueous traffic paint conposition conprising: : a | atex
havi ng pendant am ne-functional gr ou%%r ein such | atex has a Tg
greater than about O [err]C, and an anmount of base sufficient
to raise the pH of the conposition to a poi nt where essentially all
of the am ne functi onalQUICKHNRYING AQUROUS GOAMTING P@MPOSITIONSSt at e; wherein the
effective Tg is |lower than the application tenperature, and such
conposition is fast drying and devel ops early water-resistance when appl ied

to a suitabl epaehsseralga ueoas c&‘@nﬁ Hﬂm d&{} égnt&nmér‘agﬂrlte% xy the

COprOSI ti on devel 0pPS vvat resi st ance | nl our tion to a
subst r atRendagf amingrfunctippal grounseivieseinguch latexchase 1g grenter than abontiht i on

t her eof .°C and is capable of film formation at application temperatures, and an amount of
base sufficient to raise the pH of the composition to a point where essentially all of
the amine functional groups are in a non-ionic state. Also disclosed are methods for
producing fast drying coatings on suitable substrates by application of such
coatings, where such coatings develop early water-resistance.



