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ZA@UEOUS COATI NG COWPOSI TIONS Thi s i nvention concerns agueous coa¥5
particul arly aqueous road- or pavenent marking paint. Various at éﬂgt 1?@

.prpduce an aqueous road-marking paint as a substitute for sol vent-based
road marking paints have been di sdosed insthe art. A significant problem
has been that the aqueous paints do not dry quickly enough. EP-A-0200249

di scl oses applyi ng an aqueous di spersion of polyner to the road and then
contacting the conposition with a water soluble salt to cause the coating
to dry rapidly and resi st washout by a rain shower five mnutes after
application. This systemwould require spraying with two conpositions which

woul d require the use of eXQUECUS QONATINCGEREGMPOBTIORE di cl oses an

aqueous road marking conposition in which the binder is a mxture of a pure
acrylic resin, a carboxylated styrene/di butyl fumarate copolynmer and a

pol ymeri ¢, PO YT 4R RRAKORALd M BqdenROatRRY ety abilleBuiBhlicat | on

states that the conposi t1ons are not “storage st beyon
hours aft er onipaviermantempriting ypaint.onal am ne nust be added to restore
activity. In accgrdance with the lIpresent |nvent|on re is lgrow ded an

aqueous coating VEROWSiatieIPisIRIPTOGuUCE an agueons FRRAHPALKINgG RAIBHAS R/ ed
pol ymer | at expetiBle Forséqlb'&{teoﬂed?uce ?i'lmr}g ;ﬂﬁ@fﬁ@bﬂ)&@dﬁadégaqn the

" pol yam ne functional polymer pro mononer systemin

pref er abl y frtond significatOproblar(tastheendhghtheodquemsrpaistsi do nbtdsy spuéckly
contain an amne,group; (C) a volatile base in an amount effective to raise
the pH of tFRBOB&fposition to a point high enough for the pol yfunctional

ST s e SSTeERALION ipace bpplang s Sl R D)
and any ot hée zoddand them contasting thieicomposition with a water soluble salt to
cause the coating to dry rapidly and resist washout by a rain shower five
minutes after application. This system would require spraying with two
compositions which would require the use of extra equipment.
EP-A-0 066 108 dicloses an aqueous road marking composition in
which the binder is a mixture of a pure acrylic resin, a carboxylated
styrene/dibutyl fumarate copolymer and a polymeric, polyfunctional amine
such as polypropylenimine. This application states that the disclosed
compositions are not storage stable beyond 48 hours after which more
polyfunctional amine must be added to restore activity.
In accordance with the present invention, there is provided an aqueous

coating composition comprising:

(A) an anionically stabilized polymer latex;

(B) a soluble or dispersible, preferably a soluble, polyamine functional
polymer produced from a monomer system in which preferably from about
20% to 100% by weight of monomers in the system contain an amine group;

(C) a volatile base in an amount effective to raise the pH of the composition
to a point high enough for the polyfunctional amine to be essentially in a non-
ionized state (deprotonation) thereby eliminating polyamine interaction with

the anionically stabilized emulsion and any other anionic ingredients which



-2~ may be present in the conposition. The volatile base nust be volatile
enough to be released under air dry conditions. The present invention
.prevides a coating conposition that dries qui ckly, devel ops water

resi stance soon after application and retgins reactivity after storage. The
aqueous coating conposition conprises anionically stabilized enulsion

pol ymer having a Tg greater t han about Qlerr] C, .an effectjve anDunt of

pol yf unct i omeay Beipresenidnthe soMpasitions W@ﬂn&mméﬁ? bevolatileo rajse
e pH of ¢ oGRS 3ie kMt At oB) WBnanBYED TR of  onal

amne to be'e I'n-a non-ioni e (depr ona |on§ er eby

el i m nating pﬁ@ﬁﬂ%ma%alﬁlmged(ﬁﬁposiﬁow thit dﬁes qmddy,cdé\}eyopd At mittamd sion
and any ot her anionic n r edi eats whi ch fE’%‘_esent in the conposition.
I n anot her é@%éﬁe"?RE’ 1F%F¥é‘h?¥‘ ﬁefﬂ*B%F%élV!Wea StOfagéhe above aqueous

coat i ng. compost t g ddhelus Aopfifle WHHRONER Wnori RSB HIID kG081 N - The

aqueous road or pav nvention ¢ e used to mark
lines or syeimilsioanpolgatts, hanang iaDg lgveater Hadrk abyat 04T rqmeffea:twe/valymumtaf of

vari ous co ns such, as phal ti bi t um nous or c ,rete wth
or without B ftse fignal; amine gn taoﬁolapg%bﬁ?gm #ﬁ.@qeﬂfe%f e-to. tai r}heg

paint dries b?tiﬁé(coﬁﬁdéﬂi’t agfplal Zehl/h?éfbﬁ&&gﬁ? F?hé’"ﬁégﬁﬂg ltahﬁ dé read

printing. T ani oni ca sion po ymer < c € prepare
known pr ocedoibesesseutiaily i e mubicribedi state l(depmtomatidlé thebsbac elimindtimg
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stabilized I atex pol I's a poly r copol ynmer pfrepared froma nononer
system conpri si nfn ranntlmraspsot; thednvention pravidesthke use lof ithaabpvataguebusy|
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acetate,  The aqueous road or pavement marking paint of the invention can be used to
mark lines or symbols on roads, parking lots, walkways, airport runways, etc.
of various compositions such as asphaltic, bituminous or concrete paving
with or without aggregate filler or top-dressing. This aqueous road-marking
paint dries quickly, to develop early resistance to washout and tire tread
printing.

The anionically stabilized emulsion polymer can be prepared by known
procedures, which are published in texts on the subject such as "Emulsion
Polymerization: Theory and Practice” by D. C. Blackley published by Wiley in
1975 and "Emulsion Polymerization” by F. A. Bovey et al. published by
Interscience Publishers in 1965. Preferably, the anionically stabilized latex
polymer is a polymer or copolymer prepared from a monomer system
comprising monomers such as methyl acrylate, ethyl acrylate butyl
acrylate, 2-ethylhexyl acrylate, decyl acryate, methyl methacrylate, ethyl
methacrylate, butyl methacrylate, styrene, butadiene, ethylene, vinyl acetate,
vinyl ester of "Versatic" acid (a tertiary monocarboxylic acid having Cg, Cyo
and Cj; chain length, the vinyl ester is also known as "vinyl versatate"), vinyl

chloride, vinyl pyridine, vinylidene chloride, acrylonitrile, chloroprene,



“vimyl ester of "Versatic" acid (a tertiary nonocarboxylic acid having
C[err], Cerr] and C[err] chain length, the vinyl ester is also known as
"vinyl versatate"), vinyl chloride, vinyl pyridine, vinylidene chloride,
acrylonitrile, chloroprene, -3- acrylig acid, nmethacrylic acid, itaconic
acid, maleic acid and fumaric acid. Polynmers and copol yners prepared from

nononer systens conpri sjng nner s, such as,al pha-bet.a e | enical]y
unsat ur at eRFYHEAEKs “éﬂ’?ha‘f‘wgg ,acgg t‘@FQ’,“cea%éF‘grq‘? a?‘ﬂ@"é’tc %?’E}C .
th i :
met hacryl ) op éﬁ%@lﬁ%??ﬂeﬁﬂ@ﬁéﬂﬁﬁﬁﬁﬁﬁ& Yy e 0B RYingr Ocesses

given in nulsi on Acrylic Mnoners: My, 1966" “publi shed
by the Rohnmominétsasuchaspalpha-teta letbiylepiially iasatuta®ed mopomegsandetheliar ge

on the dispersed |ate rticles ig obtained in any of several ,ways, the
nost commne%%‘isnﬁsmﬁ’@ﬁ}gg‘e(ﬂﬂ ¢ Bﬂaén F’é’i’tcaﬁ??%rs'o%ed?@g"é'&‘;ﬁ{‘g aé'é t he
stabilizer Q‘L& | iLZatih 0 i si on
‘after poly r|%%}%ﬁ?eﬁﬁgyxgr%%’égglgﬁﬁéhng)l}?n(s)fﬁglggﬂl se,ﬁiz;él%ls&(;{%g pr esent
in the | at eAcrilid Mpnomexbi Mayp d9§6iepublishedrby the Robm andddaasaComparghi | i zed

" latexes. T referred syrfactants and di spersants are the salts of fatty
rosin and rrlglﬁﬂ"l‘qi‘i'e‘l#"l@'g’@'r"j'égcondensation products of napthal ene sul fonic
aci d and formal dehy dgoot erw@&p&{@ais ts@latexdp A eElds! 1S JDRANBE iR i
copol ynmers of the app%opYél at e“hydr ophi I e-11i pophi I'e bal ance, hi gher al’kyl
sul fates, sofsewesalswdisrtheanost comirioat beingl theusarofl andohiconafagtantsueth as

dodecyl benzene sul fonat.e, sodi um or.pot.assi um.i sopr,opyl benzene sul f onat es
or isopr opy‘ﬁﬁgﬁ}'ﬁaﬁgﬁ %b‘%fﬁagﬂ’ﬁff ,"“&ﬁ%@’ﬁ%‘@%ﬂ&@%’&ﬁ&&& Yo %?f?to

di oct yl sul f galiellibe affek HolyRREizhtiBhdNebnRINKY Suffitian s fidy) ¥f tourse, klso
sodi um octyl sul fosucci nate,” sodi um N- et 2{){ N-pal m toyl taurate, sodium

ol eyl i set hbopaesent imthelatex iduringpr gffer pobmerirgtion pf shesecamionicallyanol
sulfates or stgﬁh{z%ﬁetét%ies.e “Tie 61%%&321 tsﬁ?f%%?é‘gﬁc?)a\{éﬁe%%%‘s Nox el biks g#' Tate

having 1 to
fatty rosin and naphthenic acids, condensation products of napthalene

sulfonic acid and formaldehyde of low molecular weight, carboxylic polymers
and copolymers of the appropriate hydrophile-lipophile balance, higher alkyl
sulfates, such as sodium lauryl sulfate, alkyl aryl sulfonates, such as
dodecylbenzene sulfonate, sodium or potassium isopropylbenzene sulfonates
or isopropylnaphthalene sulfonates; sulfosuccinates, such as sodium
dioctylsulfosuccinate alkali metal higher alkyl sulfosuccinates, e.g. sodium
octyl sulfosuccinate, sodium N-methyl-N-palmitoyltaurate, sodium oleyl
isethionate, and alkali metal salts of alkylarylpolyethoxyethanol sulfates or
sulfonates, e.g. sodium t-octylphenoxy-polyethoxyethyl sulfate having 1 to 5
oxyethylene units.

Another type of negatively-charged latex is that which is obtained as a
result of including in the polymers small amounts of acidic groups, which
may be in the salt form, such as an alkali metal or ammonium salt. Examples
of such acidic groups are those derived from incorporated initiator fragments,
maleic acid, vinyl sulfonic acid, crotonic acid, acrylic acid, methacrylic acid,
and itaconic acid. Preferably, the acid monomers are incoporated as an

ingredient of the monomer systems which are polymarised to form the latex.



oxyet hyl ene units. Another type of negatively-charged latex is that which
Is obtained as a result of including in the polyners snmall anpbunts of

aci dic groups, which may be in the salt form such as an alkali metal or
amoni um salt. Exanpl es of such acidic groyps are those derived from

i ncorporated initiator fragnents, nmaleic acid, vinyl sulfonic acid,
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must have a gl ass transition®tenperature (Tg) of at’ |least O[err]C “Polyners
having a Tg beo soft,Ofesulting iar pogescrubliresistance andfackelerated dittepickup t oo soft,
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di splay nult y display a Tg val ue bel 6w O[err] C as one of

its nultipl emkyphologiesusuallyhdisplay mdtiple Tgiscand wmayTdispiay ad'gpealyadelomst

be O[err] C or above Olerr]C..i.e. at Jleast Olerr]C To epar ena [age

ot abl e compoDTCia8posrof e RIS Tek AoHetergbeyveraes or FHESNETA oL shF

stabilized epaiy%h&nnﬁgwmpc Jribovei0°€; i.b.UtabagmRC, pol ymer i's mai nt ai ned
n

essentially a nonionic state by adding a sufficient anount of volatile
base to raise theTptpreparsa stenagesitablercompesitionof thaamisernongainintg ch
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stabilized | gifetiorlal potyiet ieutintdited ebsentiallyliase nehiviie skie byesdiihgiay an

amount sufficient to at” | east deprotonate the con U(}gate acid of the am ne.
e

A starting penfficienstamaunt ef veladile baseto saise shepl ef Hag sompgsitiaddat or r each

this point cqn, Pt Boft' R olich Bstidy BE thehnflE ' UALEMA foup8%fe in a
nonionic state (deprotonation) and therefore do not interact with the
anionically stabilized latex. It is believed the volatile base should be present
in an amount sufficient to at least deprotonate the conjugate acid of the
amine. A starting point estimate of the amount of volatile base required to
reach this point can be calculated from the number of equivalents of base
needed to neutralize all of the acid groups in the latex (i.e. acid groups from:
copolymerized carboxylic-bearing monomer; surfactant; or initiator) and the
conjugate acid of the amine base. If the amine is not sufficiently
deprotonated, the emulsion will exhibit observeable signs of instability over
time, such as viscosity increase and microscopically observeable "particle
rafting”, an early stage of aggregation/ gellation. One equivalent of volatile
base (based on latex acids and polyamine titers) is usually enough to yield a
stable system although higher levels of volatile base (~3 to 4 equivalents) may
be necessary for long term stability. Higher amounts of volatile base may be
used without departing from the spirit of the invention although the "quick
dry" properties of the coating may be reduced. If the equipment used in the
process of manufacture presents opportunities for loss of the volatile base by

evaporation at any stage from when the volatile base is added until after the



needed to neutralize all of the acid groups in the latex (i.e. acid groups
from. copol yneri zed carboxylic-bearing mononmer; surfactant; or initiator)
and the conjugate acid of the am ne base. If the amine is not sufficiently
deprotonated, the enulsion will exhibit Qbgerveabl e signs of instability
over tine, such as viscosity increase and m croscopically observeabl e
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i nvention con{g n_a polyfunctional am ne polynmer. Preferably, a polyner

havi ng from B ﬁfabbb%tlﬁslég% bé{rfﬂeﬁghépéﬁ%@f&mﬂe%ﬁs wdysh makeupitheof
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used. Exanpl
amine containing monomers which are polymerised to form the polyamine

functional polymer include members of the following classes:

AMINE CLASSES

1. Aminoalkyl vinyl ethers or sulfides, wherein the alkyl groups may be
straight-chain or branched-chain type and have from two to three carbon
atoms
and wherein the nitrogen atom may be a primary, secondary, or tertiary
nitrogen atom (U.S. Pat. No. 2,879,178). In the latter instance, one of the
remaining hydrogen atoms may be substituted by alkyl, hydroxyalkyl, or
alkoxyalkyl groups, the alkyl components of which may have one to four
carbon
atoms, preferably one carbon atom only. Specific examples include:
beta -aminoethyl vinyl ether; beta -aminoethy! vinyl sulfide;
N-monomethyl- beta-aminoethyl vinyl ether or sulfide; N-monoethyl- beta
-aminoethyl vinyl ether or sulfide; N-monobutyl- beta -aminoethyl vinyl
ether or sulfide; and N-monomethyl-3-

aminopropyl vinyl ether or sulfide.



"am ne containing nononmers which are polynerised to formthe pol yam ne
functional polymer include nenbers of the follow ng classes: AM NE CLASSES
_1. . Am noal kyl vinyl ethers or sulfides, wherein the alkyl groups nay be
strai ght-chain or branched-chain type and_.have fromtwo to three carbon
atons and wherein the nitrogen atom may b 3 primary, secondary, or
tertiary nitrogen atom (U. S. Pat. No. 2,879,178). In the latter instance,
one of the remaining hydrogen atons nay be substituted by al kyl,

hydr oxyal kyl ,, or al koxyal kyl groups, t al kyl ¢ onent [ which may have
one to four &.\Miaﬁ?’lﬁ%sor %‘?’Xﬁ%?gﬁ?}'if sBEﬁaééﬁ%%ogﬁ'%ﬁBm@?ﬁ;pecific

exanpl es include: beta -am nogthyl vinyl ether; beta -am noethyl vinyl

sul fide; N-mononethyl- beta-affi noet hyl viny] ether or sulfide; Nnonoethyl-
bet a - ami noet hyl vimé[‘::etf&(R)ﬁr——s(N)hi—de;—Nﬂrﬁ) obut yl - beta -am noet hyl
vinyl ether or sulfifle; and N nononethyl -3- am nopropyl nyl ether or

sul fide. ~Oherein ACryl am de or acrylic esters, such as those of the
formula I'l: [err] wherein Ris Hor CHerr]; nis 0or 1; Xis Oor NH);
Wien n is zero, RisHOfCHerr]) x wherein x is 2 to 3, or (O alkylene) y

wherein (O alkylene)y is a pol y(oxyal kyl ene) group, having a nol ecul ar
wei ght in the rahde0farokh 88 to 348, in which the individual alkylene

radi cal s X is O or N(ED;
When n is zero, A is O(CH2) x wherein x is 2 to 3, or (O-alkylene) y

wherein (O-alkylene)y is a poly(oxyalkylene) group, having a molecular
weight in the range from 88 to 348, in which the individual alkylene radicals
are the same or different and are either ethylene or propylene; and

when n is 1, A is an alkylene group having two to 4 carbon atoms;
R* is H, methyl, or ethyl; and '
RO is H, phenyl, benzyl, methylbenzyl, cyclohexyl, or (C;1-Cs) alkyl.

Examples of compounds of formula II include:
dimethylaminoethylacrylate or methacrylate; beta -aminoethyl acrylate or -
methacrylate; N- beta -aminoethyl acrylamide or methacrylamide;
N-(monomethylaminoethyl)-acrylamide or methacrylamide;
N-(mono-n-butyl)-4-aminobutyl acrylate or methacrylate;

methacryloxyethoxyethylamine; and acryloxypropoxypropoxypropylamine.

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:
Q CH
Qe
H2C == C(R)C— A—N 0
\¢c /

7\
(N 2
R R (1)



are the sanme or different and are either ethylene or propylene; and when n
Is 1, Ais an al kylene group having two to 4 carbon atons; R* is H nethyl,
.or.ethyl; and Rerr] is H phenyl, benzyl, nethyl benzyl, cyclohexyl, or
(derr]-Cerr]) alkyl. Exanples of conpoupds of formula Il include:

di met hyl ami noet hyl acryl ate or nethacryl ate;” beta -am noethyl acrylate or
met hacryl ate; N- beta -am noethyl acrylam de or nethacryl am de;

N- ( nonomet hy| whereit hyl ) - acryl ami de or met hacryl ani de;

N- (mono- n- byt.y Ly} - I.nobutyl acrylate or nethacryl ate;
met hacryl ox?el\éh%ml}g_ﬁiﬂ am ne; and acryl oxypr opoxypr opoxypropyl am ne. 3.

N-acryl oxyahkyd a®ksteebs Hhﬁgg 2981ud-6f2 ¥d gxyal kyl t et rahydro- 1, 3- oxazi nes and
t he correspondi ng cofrpponents in which the "alkyl" |inkage is replaced

al koxyal kyl| Rarwthew npt slirestly-jeined to R3| is yrdragentphanyldanzatar Gy-End nul a

[11: [err] -7- wherein RisHorCHerr]; mis an integer having a val ue of

2to 3, R ,auﬂ'é'n not directly joined to R2, is hydrogen, phenyl, benzyl, or

(err]-d ege] i dir h Q5 .i's hydrogen or

(derr]-d e?r ]’gwgélﬂkkélbt dg%gb%)a%%tﬁgcrl ?ij ahﬁdﬂggfg?trﬁﬁ%?r%ﬁf ogether, forma

5- or 6-car Riand R3g whenh diteetlgtjvinell adgetiveboiorat 26+ of 6tdacbon ming witthe
formula, i.¢., rr] and Rlerr when.j oj ned together,, a sel ected from

theoraup cBit e oiBon RS 06 theiRE sh ahe Sormpy b6y dtaSl R whe

O derr]lHe ' F;wm ﬁﬂg‘)t |

pol y( oxyal k{/dlﬂé%\%)t%?tgﬁag,aarﬁaé\%?%?da% g(‘:@u ar ﬁ?é%&:\%b{f e r%ﬁ%@’??%?n 88 to

and tetramethylene; and

A'is O(CnHam)- or (O-alkylene)y, in which (O-alkylene)yis a
poly(oxyalkylene) group, having a molecular weight in the range from 88 to

348, in which the individual alkylene radicals are the same or different and
are either ethylene or propylene. |
The compounds of Formula III can hydrolyze under various conditions to

secondary amines. The hydrolysis produces products having the Formula IV:

0

1
H,C== C(R)C— A—N(H)—(CyHom )—0H

2 vy

The compounds of Formula III are disclosed in U.S. Pat. Nos. 3,037,006 and
3,502,627, and any of the monomeric compounds disclosed therein

may be used in making the copolymers to be used in the composition of the

present invention.

Examples of compounds of Formula III include:
oxazolidinylethyl methacrylate; oxazolidinylethyl acrylate;
3-(gamma-methacryl-oxypropyl)-tetrahydro-1,3-oxazine; 3-( beta
-methacryloxyethyl)-2,2-penta-methylene-oxazolidine; 3-( beta
-methacryloxyethyl-2-methyl-2-propyloxazolidine;



348, in which the individual alkylene radicals are the same or different
and are either ethylene or propylene. The conpounds of Formula IIl can
hydrolyze under various conditions to secondary am nes. The hydrolysis
produces products having the Formul a IV:_QF[r] The conpounds of Fornula 11
are disclosed in U S. Pat. Nos. 3,037,006 and 3,502,627, and any of the
nmononeri ¢ conpounds di scl osed therein may be_used in maki ng the ﬁ% o{yners

to be used iN-2-Reagyipoethosnetiyliorazphding NZnidamethaerylioxirihosy)egnyl-
O o b T - (A ek ety RO Ryt Sl - DREzoHl e

3- (gamma- rTEtNiﬁl(24hcﬁl&%ie@ﬁ&k&)eﬂ@ﬂr&hy@thy}-i’ox&ditﬁn‘epe; 3-( beta

- met hacryl oxyet hyl ) -2, Z- pent'a- met hyl ene- oxazol i di ne; 3-( beta

- met hacr y!l o%@-@mﬁﬁhﬁ}’ﬁ)}q}’e@%}’dpyl oxazol i di ne; - 8- |
N-2-(2- I I | Ldi [ei: | -
oxazol 1 di no iyl 22 e be AR CokakIRiink: BTR 2 IR EBAEIORIRLREM Y
N-2- (2- acr yl pzsdideehyloxabglidinayet hyl - oxazol i di ne; o

31 2- ( 2- mot RaGUmeeRET Ty ore 1oty 12 DhBHeb A0SR | TP AImer 15
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di met hyl am ndipiethylambidpropyl-methacrylandde, dkazolidipbethtyimetiidaykatand/ or

di met hyl am noej hyl - et hacryl at e uch as pal yoxazol i di noet hyl net hacryl ate
honopol yner _arg{)]qroqiwgligrfag%u B)Ifé?“se%ﬂ'ﬁré’ﬁ“t?'e%ﬂﬂ?\ % generate anines by
hydrolysis PSlyoxazolidinoethylmethacrylate homopolymer.

4. Polymers of monomers which readily generate amines by hydrolysis are
useful as the amine-containing component or to generate the
amine-containing component polymer of this binder composition. Examples
of such monomers are acryloxy-ketimines and -aldimines, such as those of

Formulas V and VI following:

-

H;C=(CR)-COOA"N=Q V)
H,C = C(R)-CO-(D)p1 - (B)y.1 - (A9)p0.1 -N=Q (VD
wherein
Ris Hor CHj;

Q is selected from the group consisting of

4
R

——c/ 6

T N\.5 =C—(CHR )x—] 3
R I , and =CHR™,

Ré is H or it may be methyl in one CHRS unit;
R5 is selected from the group consisting of (C1-Cj2)-alkyl and cyclohexyl



“useful as the ami ne-containing conponent or to generate the

am ne-cont ai ni ng conponent polynmer of this binder conposition. Exanples of
.such. nmononers are acryl oxy-ketimnes and -al di m nes, such as those of
Formulas V and VI following: [err] whereig Ris Hor CHerr]; Qis selected
fromthe group consisting of [err] R6is Hor it may be nmethyl in one
CHR[err] unit; R5 is selected fromthe group consisting of

(Cerr]-d eBFPYP%I kyl and cycl ohexyl -9- groups; R4 is selected fromthe

group consi gy 8QeRirddrof Hy héf#‘l)or@&éﬁf{&p%fczgec&p% Slexys sel ected

fromthe group consisting of yl, hal derr]-CI[err])-alkyl,
_cycl ohexyl , Rangk $dlbeted]fréinethie] groapkmngistingydf phenyishalaphenyl, (Clerr]-Cerr])

~alkyl - ALerr], d.Darg.t di.f f er ent | kyl
G oups. havi Rgh-Cra by obeo L CTCs). SRPRReREBIRR or 1] (5

CH err], or g[.ﬁrardd;L%{)L%kgth%g?gugm eger having a value of 4 to 5; nois

an i nteger having 00; n'is an integer having a value of 1
to 200; and n"is an integer having a value of 1 to 200, the sum of no-1,
n"-1 and n"-1 having a value of 2 tqg 200. Illustrative conpounds of

fornul as V a8 Bandr-are the samegorodifferent memalkylene gapupshasing e formula
nmet hacr yl at %ﬁ&ﬂﬂcﬁkp)ﬂvpﬁ&% kg]&m}@@&p&iﬁg}opyl nmet hacryl ate

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

n° is an integer having a value of 1 to 200;

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

n"is an integer having a value of 1 to 200, the

sum of no-1, n'-1 and n"-1 having a value of 2 to 200.

Hlustrative compounds of formulas V and VI are:
2-[4-(2,6-dimethylheptylidene)-amino]-ethyl methacrylate
3-[2~(4-methylpentylidine)-amino]-propyl methacrylate
beta -(benzylideneamino)-ethyl methacrylate
3-[2-(4-methylpentylidene)-amino}-ethyl methacrylate
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
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 -NH2 and O = Q.
The compounds of Formulae V and VI are disclosed in U.S. Pat. Nos. |
3,037,969 and 3,497 485, and any of the monomeric compounds therein



(benzyl | deneam no) - et hyl nethacryl ate

beta -

3-[2-(4-net hyl pentylidene)-am no]-ethyl nethacryl ate
2-]4- (2, 6-di net hyl heptyl i dene)-am no] -ethyl acrylate
12- (cycl opentyl i dene- ani no) - dodecyl nethacggyl ate

-(c
N- (1, 3-di nethyl butylidene)-2-(2-met hacryl oxyet hoxy) - et hyl am ne
N- (benzyl i denei met hacr yl oxyet hoxyet hyl a

N-( 1, 3- di nedisglased ynay brajsed inthgangking tqgswPOBflﬁﬁsaﬁ?i bgoused in the
- (benzyl | dgRtdolBIelf &g&g&awg&g BARIIGS 6°HRe Padene infotdptas V

and VI hydrol'yze 1n a neutr I'ne aqueous dia to produce the
correspondi ng primary am nes or salts thereof I n Wmch t he group N = Q of

t he fornul as becorres -NH2 and O = Q The co ounds Fgaoﬁ ﬁ are
di scl osed in U. SWatgg-so eaemé}s?‘:%@n&iﬁim 5&@?"54 % yhese efey
nmonomneric c I Il _maki ng
of the copo %ggﬁ ttﬁgl’pl%g& solulgl%gao‘l g?é:so e po ﬁ&rﬁﬁg%?mlﬁgof t he

conposi ti oneomﬂautlhg polpawntdesaribed ponmMﬁt}mt-ls @bntplete ohlb(t@atthemmg

polyners in both the conp Ietel sol ubl e and the _part bl e

pol yrers. ?reet nTgHtER\, OF SR TR, e POWTAFR g ﬁ?&l@ﬁa %@E@' - yghile

pol ymer, t Nabiiets GRITOIAHR dyérca i &f aﬁ%r 'e&aW R Gbolie8'tba0. Ofheral !
ub

form Sone polyners are so e ot hers are sol uble over
a range of pirlme-lcomamgepcblnymmrammgeﬁetailylﬁlsomhieratdughq:chaxmﬁasoiub]ga or

polymers are era sol uhle artly soluble
B 201 di o pRat gaublelat #idic BRI YAlies FHEuFilafi g dbe i Faten fom aboifole -
By partly sghgy 12 § aﬁﬁ%@t sollabi@ isResit Bithi 1B sithatidhGR WAIEh Simé E tRe! ymer
is soluble In water as that 1n which the entire polyner dissolves
in the fornpolymeris| swsblermaggt@gmtwsll@s thatlin/wthich the entire pelyngener ally,
highly vat © disso vlels in thd¥o o nuce-{ & Aragég%reggtreg o?fmglwguai molecules,
generally, highly water swollen aggregates. The latter are often called
colloidal solutions. It is preferred that most of the polymer be soluble at the

acidic pH values.

In general, the amine-containing polymers may be obtained by
solution polymerization in aqueous media, either neutral, alkaline, or acidic,
depending upon the particular polymer sought, as generally known in the art,
for example as taught in U.S. Patent 4,119,600. Generally, the polymerization
is carried out in an aqueous medium containing a small amount of an acid,
either organic or inorganic, such as acetic acid or hydrochloric acid. The
amine-containing polyiners include copolymers with up to 80% by weight
one or more monoethylenically unsaturated monomers , such as methyl
acrylate, acrylamide and metﬁacrylanﬁde. Small amounts of relatively
insoluble comonomers may also be used to obtain the water-soluble
polymers. The insoluble polymers may contain larger amounts of these
comonomers. Such monomers include, as examples, 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



colloidal solutions. It is preferred that nost of the polyner be soluble at
the acidic pHvalues. In general, the am ne-containing polymers may be
-obt-ai ned by sol ution polynerization in aqueous nedia, either neutral,

al kaline, or acidic, depending upon the pgnticular polynmer sought, as
generally known in the art, for exanple as taught in U S. Patent 4,119, 600.

Ceneral ly, the polyneri,zation Ls.carri Qut in an agueous nedi um, -
cont ai ni ng &CEE?S‘M‘XEXI)E@P?’@%’ X_H‘ﬂ&‘f%‘,e %ﬁf’ Z WME&FWFW@ tadiengch as
acetic aci dsabstitiied bitaliefies tityleRBCarti S nftAlsUrd i&?é $FBESHC S
copolymers with up to 80% by weight one or nore nonoethyleni cal I.y .
unsat ur at ed metheamiic, adidic IThes pastidulér eomphetrer arceorhenonersinded in making
met hacryl am_de. Small anmoynts of rel ativel¥/l i nsol uhl e conobnoners may al'so

be used to SoP'AFH AR pining ROlEmSE ds upQn thesBrRRATEoBP er s may
H . L3 - . I
contai n | ar gedinardubdifing mMdisifer aaw%ﬁﬁahlngu&gel g&gﬂgyg[e? T ?%zwgfﬁ .

examples, acrylic acid esters with (ClL to CI¢ ¢ and methacr
aci d est er s ayf thuspelymers oracopajymers 0b caioniur arah) aptiorallye syoademkc| wingCl1- C4)

iyl dene BHPERRers” ERABUTe B dhe Selbuirmoti s dun dhe mies cnck fhines

but adi enes, tieé byhengcited nbh6midrs aké fonidtlcarhdg Sthele 3d¥t-561uBIe Of

met hacrylic acid. The particular conbnoner or CONDNONErS used in maki ng a
gi ven ani neCepolyaners egnrinyneeacidegromps ijemtharetrpce)pmdu_lr_nm V\d’f.llch m?)é baer .
fhus po y PRk BRI th BRSHhomer "S5 SN pallfieetPE vi nyi
mononer s. Ekgdpolesis durinie spiethiesis] &oﬁagg)ﬁpﬁge.are the am nes and imnes; the
ot her recited nononers_are nonionic. Thus, these water-sol uble copol yners

contain no acid GFeferably: therampunt of pelyfunstionsl aminé polymere ipitheent ~ due t o

| mpurities Eé‘m SitiTANLF iSast 88, B{-efépabf)r'rgl leaS0. 8 Moty %rrgfle}/zi;@ o
synthesi s, storage or use:
0.6, parts per hundred parts emulsion solids by weight. Preferably the amount

of polyfunctional amine polymer in the composition is not more than 10
parts, preferably no more than 5 parts and more preferably no more than 2.5
parts, per hundred parts emulsion solids by weight.

~ The type and amount of volatile base used must be sufficient to raise
the pH of the composition to about the point where the polyfunctional amine
is non-ionized (deprotonated), to avoid interaction with the anionically
stabilized emulsion. The volatile base of most preference is ammonia, which
may be used as the sole volatile base or in admixture with other volatile or
nonvolatile bases. Other preferred volatile bases which may be employed are
morpholine, the lower alkyl amines, 2-dimethylaminoethanol,

N-methylmorpholine and ethylenediamine.

Filler, extenders, pigments and other additives known in the art may
also be used in the compositions of the invention. If a pigment is used in the
traffic paint composition, it is preferably in the range of fifty percent pigment
volume content to sixty percent pigment volume content. Examples of

pigments that may be employed include clays, calcium carbonate, talc,



Preferably, the amount of polyfunctional anine polyner in the conposition
is at least 0.25, preferably at least 0.4 and nore preferably at |east O.G6,
.parts per hundred parts enul sion solids by weight. Preferably the anount of
pol yfunctional am ne polymer in the conpogbtion is not nore than 10 parts,
preferably no nore than 5 parts and nore preferably no nore than 2.5 parts,

per hundred parts ejul.sion solids by i ght . The type and, anount of
vol ati| € bastapiiyy %@%s@mﬁé%rﬁn\%gﬁ‘aﬁéﬁ%&mnﬁe conposition to
about the point where the polyfunctional am ne is non-ionized

(deprotonated), to avoid interaction with the anionically stabilized
enul si on. The volGaremustdweexdrcised twhereseleding thestyperand amoamtof may be

used as the Le vol atil. Se Of | Lxture w.t.h _qQther volatil.e or
nonvol atil e %gé%%‘?s éﬁ‘é‘?‘ﬁpaﬁg?@g g}F ﬁ%ee%%%awﬁemveﬂg%l oyed are
nor phol i ne, iﬁdé?fe‘r@é’“ﬁ'itlﬁétbyé eaéfhﬁﬂﬁy _o?‘b@!if _ ﬂh@rﬁHQQtdi*ﬁéb&bnt that after

N- et hyl nor phol i ne and et hyl enedi am ne. Fil lI'er, "extenders, pignents and

ot her addi t iapplicatienthe pH ideesnot fal) sufficiently to initinte pratopatiposifthens of
the inventiqn, lf. Lanent | S [ h raffic i_nt. cQ Sithom, (it is
brof er abl y EvrafaiR PEEEHmpl 4 balhe ebafad i8he'{pPRadtnE WHR 2 ey,
percent pi gNEW pKAandRo6laigan almouiilof Talkium @B fte R FilleFPinayedSpRiyoy ed

i ncl ude cl ays, ‘cal ci um carbonate, talc, - 12 - titani um di oxi de, Carbon
bl ack, and warurasceptablyr extepidgdemwee inByr e nust be exerci sed when sel ecting

the type and anount of additives to avoid altering the pH of the
conposition to an extent that interferes with storage stability or

buffering the pH'Iterfﬂ:n;[)ﬁmebhl aioraf fypicallyPhaviod is6lid$ kenfent R ehe Rahigé al |
sufficiently to initiate rot(?rﬁgtion ﬂg?ﬁthe | ow pKa and toq |arge angarmunt

of cal ci um GAfFIRLhirtndivers @ peventy%dby Frhyme andrvisepsiiy o) from abesd 70ur e
time. kreb units to about 100 kreb units.

Coatings provided by the invention are also particularly useful in other

exterior coatings such as maintenance coatings, house paint, etc..

The following examples illustrate some aspects of the invention and
should not be construed as limiting the scope of the invention which is
described in the specification and claims.

Abbreviations:

AM = Acrylamide

DMAEMA = Dimethylaminoethylmethacrylate
DMAPMA = Dimethylaminopropylmethacrylamide
HEMA = Hydroxyethylmethacrylate

MMA = Methylmethacrylate

OXEMA = Oxazolidinoethylmethacrylate

p-OXEMA = poly-oxazolidinoethylmethacrylate

Paint Preparation
The test paints were prepared according to the following standard

paint formulation by grinding together the ingredients listed as grind



"Traffic paint conpositions typically have a solids content in the range of
fromthirty five%oto seventy% by vol unme and a viscosity of from about 70
kreb. units to about 100 kreb units. Coatings provided by the invention are
al so particularly useful in other exteriorygoatings such as maintenance
coatings, house paint, etc.. The follow ng exanples illustrate sone aspects
of the invention and should not be _construed as_limt ieag t he sco&)e of the

i nvent i on wingredientscelowrand then adding: the reraRining ingregientsin the letdown.
Abbr evi at i ons;. T ACT ' =—JN Eﬁ,ﬁ Héﬁ; acryl ate
DVAPMA = Di @%y arﬁéﬁﬁ?%%;%%om&%%t@% rot%et y)Prret hacryl at e
MVA = Met hylmethaerylutecdrel DidtvVicryliOaairb havingoe T \df 2600 camd/ h plaetiqle GidaM¥t =

pol y- oxazol i di noet hyl met hacryl ate Paint Preparation The test paints were
prepared acc¥0dnagemeterfre f ol | owi ng standard pai nt formul ati on by grinding

Lhen aadi ng the r omi AR REEAER 0| 1T Amoud? Qe T EELED B 20 O IS
SIOE Wétsé,laﬁ}et hyl (f)g/l ate and methacrylic

D

ani oni ¢ copol yner of

acid having a Tg of 20Y8¥Y C_ and a pardticl i z 200 nanoneters. Grind
| ngr edi ent Amountlamal . &n P%&ﬂ% 355% sol i ds) 457.9
Wt er Triton CF-10 §Rghm and Haas Co.) 2.8
' Drew 1L-493 1.0

TiPure R900 (Du Pont) 100.0

Silverbond B - 156.3

Snowflake-(calcium carbonate) 595.9

LetDown

Texanol (Rohm and Haas Co.) 229

Methanol 15.0

Drew L1493 20

Hydroxyethyl cellulose 250MR 15.0
(2.5% solution in water)

DESCRIPTION OF TEST METHODS

Dry Time Test
This test is similar to ASTM D1640 which is a standard test for drying of

organic coatings at room temperature. The test films are applied on a non-
porous substrate (glass plate or metal panel) by suitable means to give a wet
film thickness of 0.012 +/- .001 inches (0.03 +/- 0.0025 cm). The ASTM test
method is modified in that only minimal thumb pressure is used. The
thumb is turned through an angle of 90° while in contact with the film. The

drying time at which this rotation does not break the film is recorded.

Early Washout Resistance

The test films are prepared in the same manner as for the dry time test.
After the films have dried for 15 minutes at a temperature of 78°F (25.5°C)
and 50% relative humidity, the samples were held under a stream of cold
running water (tap pressure of 170-200 gallons (644-757 1) per hour), which
contacted the surface of the paint film at from a nearly perpendicular to an

oblique angle. The samples remained under the stream of running water for



Tanol 850 (Rohm and Haas Co.) 7.1 Triton CF-10 (Rohm and Haas Co.) 2.8

Drew L-493 1.0 Ti Pure RO00 (Du Pont) 100.0

.Si l-ver bond B 156. 3 Snowf | ake-(cal ci um carbonate) 595.9
Let Down Texanol (Rohm and Haas Co.) 22, 9 yMet hanol

15.0 Drew L493 2.0 Hyéroxyet hyl cellul ose 250MR 15.0

2.5% solution i.n,water), . ----------- 3, DESCRI PTI ON OF, TEST METHODS
E)r y T(|) frg Te&P qrﬁ?‘g\g?égﬁe? (5) muinptes, At @‘%@T‘Sﬂ"f)ﬁb@@%ﬁ‘{ﬂ‘q samplaswers d test
for dryin r QY t‘éﬁpcﬁir
appli e)d/ o% g&%ﬁﬁ%?%gﬂsﬁgg??g%rg (gl aa'{ss p at@fgﬁ%fms %Pbﬂaneal%‘ﬁ%g sw tabl e
means to gi whowedeno apparertieffentwerefatod Ghdses ;- thobd l:hatmﬁmmtéd)s tH/ -

0. 0025 . h ASTM t . rethod is difie t hat m ni mal _ t hunb

pr essurgn? s & it @M.‘ggﬁﬁ’i@ﬂ?ﬁ% k&?eéﬁ@lﬁeﬁ) %fo‘{f@wq #hile in

contact wit *bréil@n{ s &% hm xtén’l’?v %Q 2led 4 $aifot ati on does not
Washout

break the filmis recorded. Early si stance The test films are
prepared in the sane manner as for the dry tine test. After the filns have

dried for 1% m.,nyes at a tenperature of 78[err]F (25.5[err]C) and 50%
relative hum-;éis#%aml es were held under a stream of cold running
water (tap pressmw&é%%ﬁ@‘@oe@éb% #%ﬂézsmep@ {;Syldi%aan‘éf‘ d;ﬁ%

p Fcul'ar to

contacted the surface of the paint froma ne er pen

an obl i que 2Adioars ahE7FH(RH%D +éf%°ﬂ‘nékfﬂ)mhdr4ﬂ-55%s‘elm Imhmidityi Thevat er
for films were tested according to according to ASTM D2486. The number of

scrub cycles at which to an area of the paint film was fully removed was
recorded. '

Heat Aging Test
One pint (0.5 1) of the test paint was placed in a sealed can and stored in

a sealed circulation oven at 120°F (49°C)for one week. The can was removed
from the oven and the paint was observed. If the paint is still fluid and

shows o apparent signs of bodying or separation it is rated as a pass.

EXAMPLES

Comaparative Example A - Addition of Polyamine to Anionic Polymer Latex
Produces Paint That Is Not Storage Stable.

To a paint formulation prepared according to the formulation
described above, 10 Ibs. (4.5 kg) of polyOXEMA (28.5% solids) was added . The
consistency of this paint changed from a fluid mixture to a solidified mass on

aging 16 hours at ambient temperature.

Example 1- Addition of Volatile Base Produces Paint That Is Storage Stable.

The procedure of the Comparative Example was repeated except that
3.9 Ibs. (1.75 kg) of ammonium hydroxide (28%) was added before the



-714 - a period of five (5) minutes. At the end of this period the sanples
were renoved fromthe test streamand rated by visual inspection. Sanples

.that showed no apparent effect were rated passes; -those that exhibited

slight disruption of the filmwere rated q#rgi nal; those sanples that
showed a break in the filmor any filmrenoval were rated as fails. Scrub

Resi st ance Fi{ 0 009 t hi c;kne S yere | ared and
cured for m %‘f’é?arlf r‘f’?é’[ "%l&sd%r dsla_t f% T"(E? ae 0. 559
rel ative hugﬂﬁghysedT@,@Héatagm%efegttested accor d| ng to according to ASTM
D2486. The nunber of scrub Cycles at which to an area of the paint filmwas
fully renoved was recorded. Heat Agl ng Test One pint (0.5 1) of the test
pai nt was p aced, | 5 C§ d in a sealed circul ati on oven at
120[err] F (#3TeH &R car s renmoved fromthe oven and the

pai nt was obser veﬂestlﬁalﬁtlaavﬂ@lpt@ hfedSby hhdiﬂglpdlyaﬂdnéwawm signs

of bodying or separation it is rated as a_pass. EXAMPLES Comaparative

Exanpl e A -Exgraple bnintheampumt mdmtedrmdhﬁctabi& arrepencaneRy weight basethi nt

he.  or mul o0 SARRIE soidE o s Phirts et aplid i Ria sl o T8 o9, °°
sol i ds) wasstafideftl paire with6u6 hfpayniab-dontfinfigi pblyehangas usedrasa tontrdl.
m xture to a solidified nass, on ag |n? 16 hours at anbi ent tenperature.

Exanpl e 1- Roeresudts appegsiinithe salgdelawoduces Paint That Is Storage Stable.
The procedure of the Conparative Exanple was repeated except that 3.9 | bs.
(1.75 kg) of ammoni um hydroxi de (28% was added before the:

Level of Polyamine Scrub
(%solids on Early Washout Resistance
vehicle solids) Resistance - Properties
Control fail : 950 cycle
0.27% p.OXEMA marginal -

0.62% p.OXEMA passes 760 cycles
1.25% p.OXEMA passes 950 cycles
2.5% p.OXEMA passes 910 cycles

The above data demonstrates that the amine-functional polymer
produces early washout resistance with acceptable scrub resistance properties.
Also, the paint containing 1.25% polyOXEMA dried in 10 minutes in the dry
time test compared to 20 minutes dry time for the Control paint that doesn't

contain polyamine.



- 15 - pol yOXEMA. The paint remained fluid when stored at roomtenperature
and passed the heat aging test. Exanple 2 - Various Levels of Pol yam ne
.Test paints were prepared by addi ng pol yam ne (pol yOXEMA), as in Exanple 1,
in the amount indicated in the table as .ajgercent by wei ght based on
vehicle solids. The paints were applied to substrates and tested. The

e Db B2 Y PRGSO B HigRd YEYarilis ARffledonfhifitl '

Scrub (%ol Misndiiers Demonstratéd | y Washout Resi st ance vehicle
sol i ds) ResTstance Properties Control

f ai | Paints wege prepared wsing dhe ingacpted amine-containigignpelymer
-- 0.62% p. OX . . % p. OXENVA
P acg}'/ﬁing to fh%gf&%@@?% of E_xgg}op%g Sxage mex? Q«n@(&&tga;%)g gégx(%-p

passes

910 cycl es tbfradiifgdlpiner WeaEDisEd & £8ohtiel. SdrApREi were prephrad by addinger
produces early washout’ resistance wi th acceptable _ scrub resistance
properti es. aminercontaining pelyaner to the standasd, fosmpdpdiom inthe maund ni nut es

S . . - o
e O, RS HRTRRedéind o e b R it I ERRIY el
Copol yner s The damiple enuisions aeetesapplitgl tbsubstratedand nested:! cthe results

appear in the table below:

Type of Polyamine in marking paint Early Washout 7 days aging

Formulation (1.25% S/5) — Resistance 120°F (49°C)
none fail passes
pOXEMA passes passes
OXEMA /HEMA 50/50 passes passes
OXEMA/ MMA 70/30 passes passes
DMAPMA/ AM 70/30 passes _ passes
DMAPMA/ HEMA 70/30 (0.44% s/s) passes passes
pPMAEMA passes : passes

The above data demonstrates that marking paints according to the
invention have early washout resistance and were storage stable even under

storage at elevated temperature.



"Pdints were prepared using the indicated am ne-containing polyner according
to the procedure of Exanple 1. The paint without any anine- containing
~polymer was used as a control. Sanples were prepared by '

am ne-containing polyner to the standard §g¢ronmulation in taﬂmﬂﬁm"r"w"l{li”m
indicated in the table neasured as a percent by wei ght based ©ntveli Cke «
solids. The emul sions were applied to substrates and tested. The
results appgiﬂét he tabl e bel ow. Type of Polyam ne in marking paint

Early Washout 7 days aging Fornulation (1.25% S/ S)
Resi st ance 120[err]F (49[err] C) none
fail 1.  An aguecss<copfighamposition comprising: passes

OXEMAY HEMA 5Q/ 50 - . XEMA/
WS% /30 a) an?onicall_ﬁ Stabilized emulsi%%s}gglsyggsl&wm@'erpiﬁﬁéy g@n :
passes o°C: basses DVAPMA/ HEMA 70/ 30 (0.44% s/s) passes
passes pDMAENVA ’ passes passes The above

dat a denonst r at d¥atpelyfunational) apdnetpolymesratichg t o the i nvention have early
washout resistange and .weye siorage stabl e, even . under storage at evat ed
tenperature. _ad’&aﬁrﬂ’“%m_%mm%smhéﬁa %%Peﬁgof‘%ascﬁ sition
conprising: a) agh&k ﬁ?dsltﬁnﬁ%ﬂg'dll ethe 1ﬁhﬁéﬁ&@ﬁl>ﬂiﬁfne@&§ﬂ%ﬁs-ﬂﬁ a10 | ower
than O[err]C, b)a pol yfunctional am ne pol'yner; and c) a volatile base in

an anount such tror-ionie statepositi on has a pH where substiantially all of
t he pol yfunctional am ne polyner is in a

2. A composition as claimed in claim 1 wherein the amount of
polyfunctional amine polymer is from 0.25 to 10 parts per 100 parts
emulsion solids by weight, preferably from 0.4 to 5 parts per 100 parts
emulsion solids by weight, more preferably from 0.6 to 2.5 parts per 100

parts emulsion solids by weight.

3. A composition as claimed in any one of the proceding claims,
wherein the polyfunctional amine polymer comprises units of
dimethylaminopropylmethacrylamide, oxazolidinoethylmeth-

acrylate and/or dimethylaminoethylmethacrylate.

4. A composition as claimed in any one of the preceding claims,
wherein the polyfunctional amine polymer is a polymer having
from 20 percent to 100 percent by weight of monomer units

which make up the polymer containing an amine group.

6.  Use of a composition, as claimed in any one of the preceding

claims, in or as a road or pavement marking paint.
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‘ndn-ionic state. 2. A conposition as clainmed in claim1 wherein the
anount -of pol yfunctional am ne polyner is fromO0.25 to 10 parts per 100
parts enul sion solids by weight, preferably from0.4 to 5 parts per 100
parts enul sion solids by weight, nore preferably fromO0.6 to 2.5 parts per
100 parts enul sion solids by weight. 3. A conposition as clained in any
one of the preceding clains, wherein the polyfunctional am ne polyner
conprises units of dinethylam nopropyl net hacryl am de, oxazol i di noet hyl nmet h-
acryl ate and/ or di met hyl am noet hyl net hacryl ate. 4. A conposition as
clainmed in any one of the preceding clains, wherein the pol yfunctional

am ne polyner is a polyner having from 20 percent to 100 percent by wei ght
of nmononmer units which nmake up th@BSTRAOTer containing an am ne group. 6.

Use of a conposition, as clained in any one of the preceding clains, in or
as a road or pavenent nar COA & COMPOSITION

An aqueous coating composition comprising an anionically stabilized
latex, a polyfunctional amine and a volatile base may be used in or as a road
or pavement-marking paint. The compositions demontrate shelf stability

and fast cure properties.
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