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" PAI NT COMPCSI TI ON' This invention relates to an aqueous paint

conposition, and nore particularly to a paint conposition that ! WEH ¢
gl oss and qui ckset property (quicksetness). Known:in the prior art as
wat er - based qui ckset paint conposition aFe t hose which contain enulsified
pcl ymer, pol yfunctional am ne and vol atile base, as described in Japanese
Publ i cati on (Kokai) No. 157463/91. However, inprovenent of the above-said
conposition is needed, and devePAMERCOMPOSITION conposi tion that can set

qui ckly and cel.l ent. gl oss is needed. The .nresent invention provigdes a
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nmeans an _@%l lity of the paint to set quickly, conpared to the conventional

conposi t i DI Presedt inventiomproyides a apwsl highegloss, quickset painteampasisionf | cati on neans
wat er -i nsol u I a an be prepared.by conventional , _
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I nder a coating con

| at.ex pol ymer capablpe of formng a filmu I't1on.

The | at e>ofjpeonomers contaigingab teast 2096 by agight of amierfunatisnpbgrotp-oontainiighi S

I nvention _nust be anianical | gléaqliiﬂki i’ed. The term nology "l atex" being
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that can shidrpaint coatpesition iad PYCafI38t0f fesp @hd fotil sR® dbrc@n@itidnsIon®0ds biy! m
under a coating condition. This invention can be practiced by using a

pol ymer %"Gglﬁ'g nore conplicated for][n such as a core-shell polyner:
articles. Al opd C.char acter of | atex | ymer, can be provi ged by
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polymerization technology such as emulsion polymerization. Latex polymer is formed from

monomer or monomer mixture that can form a water-insoluble latex polymer capable of
forming a film under a coating condition.

The latex polymer to be used in the aqueous paint composition of this invention must
be anionically stabilized. The terminology "latex" being used in this specification means
water-insoluble polymers that can be prepared by conventional polymerization technology
such as emulsion polymerization. Latex polymer is formed form monomer or monomer
mixture that can form a water-insoluble latex polymer capable of forming a film under a
coating condition. This invention can be practiced by using a polymer having more
complicated form, such as a core-shell polymer particles.

Anionic character of latex polymer can be provided by several methods. The most
common method is the method by which anionic surface active agent or dispersing agent is
used as the stabilizer during emulsion polymerization, or the method by which such surface

active agent or dispersing agent is added to the emulsion after polymerization. Nonionic



2 surface active agent may exist in the anionically stabilized | atex
during or after polynerization of such latex. Follow ng are avail able as
the useful surface active agent and dispersing agent: salts of aliphatic
rosi n and naphthenic acid, .condensati on products of fornmal dehyde of |ow
not ecul ar wei ght and napht héne sul fonic acid, carboxylic acid polynmers and
copol yners having a proper. hydrophilic-I1ipophilic bal ance, higher al kyl
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I ncl uding a _smal |l anount of acidic ﬁroups in the polynmer. In this case, the

aci di ¢ gr Silfpsyesinates suchag sedipgy dipctgl sfoguccinate, plkaling,metab salt ofhigher gikyl
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acrylic assdlumsiéyinethionate @ecy alkialif€ Ridtal s@fs of aBl a8Q p6ethoxyethanbl Sulfiltid d
useful type of |atex polyner having anionic character is the |atex polyners

that cont a¢id on swifonie a¢id such dsssodiunnboctyiphenaxygiolyethoxyethanolisulfate having 1 -5
met hacryl am de .and so on ni oni ¢ character of | atex.pol ynmers be nore
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prepared RyowRn SiYtenctHivs Heigonal methods. Such nethods are descri bed
clearly in (t’he t ext efeﬁexra(t?éing to this main subject, such as D. C. Bl ackl ey

"Enul si on Pol ymether tipe@f lat&hpelymenhality atonic eharagtebisitisdwyge that 38v6e sbtaiviéd ey
Co., and F. A HEI%}(ey "Ermul si on Pol yneri zation"” published in 1965 by
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acetate, vinyl esters of versatic acid (nonocarboxylic acid with a'tertiary

chai n of vin¥isuifoniciagids Frotenieiacif.cacrylicacid, methacpylicaacids itatonik aridmndisson.as
"vinyl versat $hé tllu‘d ﬁ/sieﬁﬂ Itypcer})I ar.'tia)(cj SOIYI\QCP x:lwing anionic character is the latex polymers
 that contain a neutralized basic monomer, such as acrylamide, methacrylamide and so on.
Anionic character Qf latex polymers may be more than one type. |
Latex polymers having anionic character can be prepared by the any of conventional
methods. Such methods are described clearly in the text relating to this main subject, such as
D. C. Blackiey "Emulsion Polymerization : Theory and Practice", published in 1975 by
Wiley Co., and F. A. Bovey "Emulsion Polymerization" published in 1965 by Interscience
Publishers. Latex polymers are polymers or copolymers prepared from the followiné
monomers, such as methyl acrylate, ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate, decyl
acrylate, methyl methacrylate, ethyl methacrylate, butyl methacrylate, styrene, butadiene,

ethylene, vinyl' acetate, vinyl esters of versatic acid (monocarboxylic acid with a tertiary chain

of Cg, C10, and _Cl 1[this vinyl ester is known also as "vihyl versatate"], vinyl chloride, vinyl

pyridine, vinylidene chloride, acrylonitrile, chloroprene, acrylic acid, methacrylic acid;



pyridine, vinylidene chloride, acrylonitrile, chloroprene, acrylic acid,
met hacrylic acid, ' 3
itaconic acid, nmaleic acid, fumaric acid, [err]-ethylenic nononers and its
esters. And, polynmers and copol yners of acryllc esters and nethacrylic
esters are particularly desirable. 3t is desirable to prepare such
pol yners and copol yners by the publicly known nethod such as those
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am ne f unAnefioal Physidab Society, 1, 3, page 123 (1956)).

Formula 1
1/Tg = W1/Tg(1) + Wo/Tg(2)

As to the copolymer, W1 and W7 mean the weight fractions of two types of

comonomers, and Tg(1) and Tg(2) mean the glass transition temperatures (unit : absolute
temperature) of two types of respective homopolymers.

The paint composmo_n of this invention contains water-soluble or water-dispersible
polymer formed from a mixture of monomers that contain at least 20% by weight of amine
functional group-containing monomer.

Following monomers are available, for example, as the monomers that contam amine
functional group: _

1).  Aminoalkyl vinyl ethers or sulfides where the alkyl group may be linear or
branched, having 2 - 3 carbon atoms, and the nitrogen atom may be a primary nitrogen atom,
secondary mtrogen atom or tertiary nitrogen atom [Spec1ﬁcat10n U.S. Patent No. 2,879,178].
In the last example, one of the remaining hydrogen atoms may be substituted by alkyl group,
hydroxyalkyl group or alkoxyalkyl group, and its alkyl component may have 1 - 4 carbon

atoms, preferably only one carbon atom.



1) Am noal kyl vinyl ethers or sulfides where the alkyl group may be |inear
or branched, having 2 - 3 carbon atons, and the nitrogen atom nay be a
primary nitrogen atom secondary nitrogen atomor tertiary nitrogen atom

[ Specification, U S. Patent No. 2,879,178]. In the | ast exanple, one of the
remai ni ng hydrogen atons may be substituted by al kyl group, hydroxyal kyl
group or al koxyal kyl group, and its al kyl conponent may have 1 - 4 carbon
atoms, prefep Felal pefiOe% 18.ami Ivinyl ether; B-aminoethylvinyl
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[ er r] - amisgERiehM-mbnothethyil-p-atinocthylvinphethéndr sikfide] Nemomnsthy@-aminptetaxiayl or
sul fide; N-nonoethyl-[err]-am no-ethylvinyl et ger or Suﬂ'él de; and
N- mononetether og sulfideianddfynonompthyl-3ramingpropylvinyg gther or sulfide 2) Acryl ani de

or acrylic ester ) Su&cr}ylaalusniéeh Facrylt ers‘fé?sg r@frlth-pastmoéer}@preggn:i@# It?yhﬂgh ormdt @M cal
1

formula 1 ormula I,
Ri sHorCH err]; nis 0 or 1; Xis 0or N(H; and if
nis 0, Ais QCHerr])x[Xis 2 - 3] or (Oalkylene)y;[O alkylene)y is a
pol y( oxyaThentiealdprmymladp havi ng a nol ecul ar wei ght 88 - 348, and the

al kyl ene groups may be sane or different ethylene or propylene group]; and
if nis 1, Ais an al kylene group having 2 - 4 carbon atons;

O

I-12C=C(R)(i,;-(X)n-A-NR*R° o

In the formula II,
Ris H or CH3;

nisOorl;

X is O or N(H); and if n is 0, A is O(CH)x[X is 2 - 3] or (O-alkylene)y;[O-
alkylene)y is a poly(oxyalkylene) group having a molecular weight 88 - 348, and the alkylene
groups may be same or different ethylene or propylene group]; and if n is 1, A is an alkylene
group having 2 - 4 carbon atoms;

R* is H, methyl or ethyl group;

RO is H, phenyl, benzyl, methylbenzyl, cyclohexyl or C1 - Cg alkyl  group.

Followings are available as the examples of thé compounds represented by the chemical
formula II : dimethylaminoethyl acrylate or methacrylate; f-aminoethyl acrylate or
methacrylate; N-B-aminoethy! acrylamide or methacrylamide; N-(monomethylaminoethyl)-
acrylamide or methacrylamide; N-(mono-n—butyl)—ll—aminobutyl acrylate or methacrylate;
methacryloxyethoxyethylamine; and acryloxypropoxypropylamine. '

3) N-Acryloxyalkyl-oxazolidine and N-acryloxyalkyltetrahydro-1,3-oxazine,

~ and compounds corresponding to the above-said oxazolidine and oxazine where the "alkyl"
linkage has been substituted by alkoxyalkyl group and poly(alkoxyalkyl) group. All these

compounds are included in the following formula III.



R* is H nethyl or ethyl group; Rlerr] is H phenyl, benzyl,

met hyl benzyl, cycl ohexyl or C(err] - (err] alkyl group. Fol | owi ngs
are avail abl e as the exanples of the conpounds represented by the chem cal
formula I'l: dinmethylam noethyl acrylate or nethacrylate; [err]-am noethyl

acrylate or nethacrylate; N-[err]-am noethyl acrylam de or nethacryl am de;
N- (nononet hyl am noet hyl ) - acryl am de or net hacryl am de;
N- ( mono- n- butyl)4 am nobutyl acrylate or nethacryl ate;
nethacryugﬁ%ﬁ MRaRy! am ne; and acryl oxypropoxypropyl am ne.

N- Acryl oxyal kyl - oxazol i di ne and N-acryl oxyal kyl'tetrahydro-1, 3- oxazi ne,
and conpounds correspondi ng to the above-sai d oxazolidi ne and oxazi ne where

the "al kyl" l|inkage has been substi tu%ésal koxyal kyl group and
pol y(al koxyal kyl') group. Ay these co are included in the foll ow ng
formula I11. / 5

Chem cal formula 2

fLc=CcRCAN / \o
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In the formula III,
- RisHor CH3;

m is an integer 2 - 3;

R' is selected from a group comprising hydrogen, phenyl group, benzyl group and
C1 - C12 alkyl groups if it is not linked directly to R2; |

R2 is selected from a group comprising hydrogen and C; - C4 alkyl groups if it
is not linked directly to R';

R' and R2, if they are directly linked tdgether, form a 5 - 6 carbon ring with the
attached carbon atom of the ring shown in the above formula. Thus, R’ and R2, if they are
linked together, are selected from a group comprising pentamethylene and tetramethylene
groups;

A' is O(CmHpm) - or (O-alkylene)n group in which (O-alkylene)r_x group is a
poly(oxyalkylene) group having a molecular weight 88-348, and the alkylene groups may be

same or different ethylene or propylene group.

The compounds of the formula III may be hydrolyzed into secondary amines under

various conditions. Hydrolysis yields the compound having the following formula IV.



In the formula 111, Ris Hor CHerr]; mis an

I nfeger 2 - 3; R is selected froma group conprising hydrogen,
phenyl group, benzyl group and Cerr] - Clerr] alkyl groups if it is not
linked directly to R err]; Rg is selected froma group

conpri sing hydrogen and C[err] - Cerr] alkyl groups if it 1is not |inked
directly to R ; Rlerr] and Rerr], if they are directly |inked
together, forma 5 - 6 carbon ring with the attached carbon atom of the
ring sho hove forrmula. Thus, R and Rlerr], if they are |inked

t oget her"‘@%érfehctggﬁ) aprldjefrom a group conprising pentamethyl ene and
tetramet hyl ene groups; A is QCmMHerr]m - or (O alkylene)n
group in which (O al kyl ene)n group is a pol y(oxyal kyl ene) groupdh?¥| ng a
nol ecul ar wei ght h kyl ene y be sane or different
et hyl ene or propyi@é—g}(&% A ?‘Ia'l Cmtﬂp of the formula I'll may be
hydr ol yzed i nto secondary amni nes under various condi fIMns. Hydrol ysis

yi el ds the conpound having the following forrmula IV.

6 Chem cal formula 3 _ _
Compounds of the above-said formula III have been disclosed in the specification of

U.S. Patent No. 3,037,006 and U.S. Patent No. 3,502,627 owned by the licensee common to

this application, and also in the specification of the corresponding foreign patent application
and specification of the corresponding foreign patents, and monomeric compounds disclosed
in such specifications can be used for production of the copolymers which are to be used in
the composition of this invention.

Followings are available as the examples of the compounds of the formula III:
oxazolidinylethyl methacrylate; oxazolidinylethyl acrylate; 3-(y-methacryloxypropyl)-
tetrahydro-1,3-oxazine; 3-([3-methacrylpxyethyl)-Z,2-pentamethylene oxazolidine; 3-(B-
methacryloxyethyl)-2-methyl-2-propyl oxazolidihe; N-2-(2-acryloxyethoxy)ethyl
oxazolidine; N-(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-pentamethylene oxazolidine; 3-[2-(2- '
methacryloxyethoxy)ethyl]-2,2-dimethyl oxazolidine; and 3-[2-(2-
methacryloxyethoxy)ethyl]-2-phenyl oxazolidine.

4)  Polymers of the monomers that can form amines easily by hydrolysis are
useful for formation of the polymers of the amine-containing components of this binder

.composition. Examples of such monomers are acryloxy ketimines and aldimines such like

those represented by the following formula V and VI

Chemical formula 4

C=C(R) -COOA" N=
H, Q -

H,C=C(R) -CO(D)yrs -B) i (A®)q0.s -N=
,C=C(R) ()l()l(A?INQ VD)



[err] Compounds of the above-said formula Il have been discl osed
in the specification of U S. Patent No. 3,037,006 and U. S. Patent No.
3,502,627 owned by the |icensee conmon to this application, and also in the
specification of the corresponding foreign patent application and

speci fication of the corresponding foreign patents, and nononeric conpounds

di sclosed in uch f ns can be used for production of the

copol yners whit@ H‘eaff%B“FfG\%) ‘Lygd in the conposition of this invention.

Fol | owi ngs are avqynsak_? gﬁ Lo exanples of the conmpounds of the fornula
[11: oxazolidinylé met Hacryl at e; oxazolidinyl ethyl acryl ate;

3- (y-net hacryl o_xy t :
3-([err]-methacryl xyeteﬁglefl)ﬁ&éﬁg*%éeiﬁ?paéoﬁ%y engﬁggg%‘gllnl dine; 3-([err]-

net hacryl oxyet hyl ) - 2-met hyl - 2- propyl oxazol i di ne;

N- 2- ( 2- acriOHemiyR fo@ata 8t hyl oxazol i di ne; N-(2-nethacryl oxyet hoxy) et hyl
oxazol i di ne; N-2-(2-nethacryl oxyet hoxy)- ethyl-5-nethyl oxazolidine;

N 2- (2- acryl oxyet hoxy) et hyl - 5-net hyl oxazolidine; 3-[2-(2-

met hacr yl oxyet hoxy) et hyg*] - 2, 2- pent anet hyI ene oxazol i dine; 3-[2-(2-

met hacr yl oxyet hoxy) yl]- 2 2- gne; and 3-[2-(2-

nmet hacr yl oxyet hoxy’}%l ]-2- p#@#ﬁ)d{az gﬂ 4) Polyners of
t he nononers that can rma—m—ﬁes—e&s-Hy by hydrol ysis are useful for

formati on of the poly 8¢ of the am ne-containing conponents of this binder
conposi tion. Exanples of such nononers are acryl oxy ketim nes and al di m nes

such li ke those represented by the following formula V and VI. Chem cal
f7or mila 4 RS is H 6f,lif it is in one CHRO unit, may be a methyl group;
RS is selected from a group comprising C1 - Cy2 alkyl groups and cyclohexyl
group;
R# is selected from a group comprising C1 - C12 alkyl groups and cyclohexyl
group;

R3 is selected from a group comprising phenyl group, halophenyl group, C1 -
C12 alkyl groups, cyclohexyl group and Cj - C4 alkoxyphenyl groups;

A" is Cq - C12 alkylene grdup;

A°, B and D are same or different oxyalkylene groups that have the formula -
OCH(R7)-CH(R7) [where, R7 is H, CH3 or CoHs];

X is an integer 4 - 5;

n° is an integer 1 - 200;

n' is an integer 1 - 200;

n" is an integer 1 - 200; and

n°-1,n"-1,and n" - 1 have a value 2 - 200.

Examples of the compounds represented by the formula V and VI are as follows: 2-[4-
(2,6-dimethylheptylidene)-amino]-ethylmethacrylate;3-[2-(4-methylpentylidine)-amino}-
propyl methacrylate; B-(benzylideneamino)ethyl methacrylate; 3-[2-(4-methylpentylidene)-
amino]-ethylmethacrylate; 2-[4-(2,6-dimethylheptylidene)-amino}-ethyl acrylate; 12-
(cyclopentylidene-amino)-dodecyl methacrylate; N-(1,3-dimethylbutylidene)-2-(2-



In the formula V and VI, Ris Hor CH3; and Qis

sel ected fromthe group conprising the follow ng; Chem cal formula 5
[err] R6 is Hor, if it is in one CHR6 unit, may be a nethyl
group; R5 is-selected fromaggroup conprising CJerr] - (err]
akkyl groups and cycl ohexyl group; R4 is selected froma group

conprisin err] - | oh I
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Alerr], Bacplbxipetho )Setlmsﬂaxﬁtnedlfferent oxyal kyl ene groups that have the

forml a - OCHR[err] CH(R[err](é[vvhere Rl err] U SZI—‘il |L.,1

C[ er r] H er r]] Hydrolysis of the comppunds seprateatsdbyshe ffsm aVand Vlina difs ngyfral or

I nteger 1a1_ka§%aql.§ﬂlds medium ylelds a pn%d' DGR3 its salt 9Hre -N=Q in the formfula s an

i nt eger
converted into NH and O=Q. Compounds represented by the formula V and VI have been

disclosed in the specifications of U.S. Patents No. 3,037,969 and No. 3,497,485, and any
monomeric compounds disclosed in such specifications can be used for preparation of the
copolymers which are used in the water-soluble polymer portion of the composition of this
invention.

The preferred amine-containing polymers of this invention are water-soluble. The word
"water-soluble" means that the polymer is completely soluble in Water, either in the form of
free-base neutral or salt. This solubility preferably covers the entire pH range, and more
preferably in a pH range from about 4 to about 10. Even though the water-soluble amine-
containing polymers which are insoluble at higher pH but are soluble or partially soluble in
acidic pH, particularly in pH of about 4-7 , may be useful, they are not as desirable as those
described above. "Partially soluble" means that a paﬁ of the polymer is soluble in water or
the entire polymer exists as a miscelle of molecules or as aggregates, generally the polymer
dissolves as a highly swollen aggregates in water. The latter case is often called "colloidal
solution". It is desirable that majority of the polymer is soluble in acidic pH. As explaiﬁéd
before, the water-soluble amine-containing polymers of this invention include both the
completely soluble polymers and partially soluble polymers.

Even though the water-insoluble a:nine-containing polymers having a molecular weight
of the lower molecular weight in the range of the corresponding water-soluble polymers
molecular weight may be useful, they are not as desirable as those described above. These
water-insoluble amine-containing polymers have the same function as the water-soluble
polymers. When these water-insoluble polymers are used instead of the water-soluble
polymers, the initial cohesive strength of the anionically stabilized latex is improved.
However, normally the extent of improvement is not as great as the improvement achieved by
water-soluble polymers.

Generally, at least 20% by weight of the amine-containing polymers from the

monomers belonging to the above-said categories 1,2,3 and 4 can be obtained by solution
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i n wat er. céhiring inohomaswhich iDfised Ifoxciﬁbﬂlﬁﬂmnw kheQdopalynses! Pi'df&ﬁbly it i's
desirable that majority of the polyrer is soluble in acidic pH

expl ai ned cpmppemer thathasrelatively lhkgheso&rhlh@m svatexiinised fpoprydmtmnm‘f thewater-

I nvention g fig]e p%?ylggrt le¢ polymers, therefore, are the polymers or copolymers of cationic, and
if so desired, nonionic vinyl monomer(s). Examples of the cationic monomer are amines,
imines and quaternary ammonium salts. Other described monomers are nonionic. Therefore,
these water-soluble copolymers do not contain other acidic groups, except a trace amount of
acidic groups that may exist due to the impurities existed in the monomer feedstock or due to
minor degree of hydrolysis that might occur during synthesis, storage or use.

Viscosity average molecular weight of the insoluble amine-containing polymer is from
about 5,000 to about 100,000, and about 15,000 - 90,000 range is preferred. Molecular
Weight of the water-soluble polymers may reach a wide range. Typically, its viscosity
average molecular weight is from about 5,000 to about 300,000, and about 40,000 - about
100,000 range is preferred. Quantity of amine-containing polymer is from about 0.1 to about
20% by weight, preferably 0.3 - 5% by weight, based on the total combined weight of the
anionic latex polymer and amine-containing polymer.

The water-soluble amine-containing polymer includes both the perfectly soluble
polymers and partially soluble polymers. The terminology "water-soluble amine-containing

polymer” describes the perfectly soluble polymers which may be in free base form, neutral
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nononer (s). Exanples of the Tationic nonomer are "am nes,
of such comonomers. Examples of such monomer are esters made of C1 - C1g alchols and

acrylic acid, esters made of Cj - Cyg alcohols, particularly Cy - C4 alkanols, and mgﬂlacrylic

acid, styrene, vinyl toluene, vinyl acetate, vinyl chloride, vinylidene chloride, substituted
styrene, butadiene, substituted butadiene, ethylene, and nitriles and amides of acrylic acid or
methacrylic acid. Specific comonomer or comonomers to be used for production of specific
amine-containing polymer depend(s) on fhe proportion of amine-containing monomer which
is to be used for production of such copolymer. These polymers, therefore, are the polymers
or copolymers of cationic and, if so desired, nonionic vinyl monomers. Example of cationic
monomers are amines and imines, and the other described monomers are nonionic. |
Therefore, these water-soluble copolymers do not contain other acidic groups except a trace
amount of acidic group that might have come from the contaminant existed in the monomer
feedstock or might have existed due to minor degree of hydrolysis during synthesis, storage

Or use.
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amount of relatively insoluble comononers may be used also to
. decline. If the equipment being used in this production method provides an opportunity to

lose the volatile base by evaporation at any stages from the time when the volatile base was
added until the product was packed in a sealed container, the amount of volatile amine to be
added to the production equipment must be increased in such a way to compensaté for its
loss.

After coafing, the volatile base 'evaporates and the pH of the composition drops. As the
pH of the composition drops down to the point at which protonization of the amine functional
group starts to occur, the amixie functional group will become cationic. While this
quicksetness is believed to start by the conversion of amine functional group into a cation in
the presence of an anionically stabilized emulsion polymer, exact mechanism that creates
such quicksetness has not been established. Therefore, the present inventors do not intend to

bind the quicksetness by a theory of an exact mechanism.
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can be observed with a mcroscope, an early stage of aggr egatlon/ gel atin.
One equi vadversely affected. If it is too low, opacifying properties will decline. And, if total solid

concentration is too high, workability will suffer and production of the paint and coating will
be difficuit. On the other hand, if total solid concentration is too low, a desired quicksetness
and gloss can not be achieved. Incidentally, the above-said PVC value is that only for the
titanium dioxide. And, other inorganic or organic pigments may be used to replace the
titanium dioxide or such inorganic or organic pigments may be used together with titanium
dioxide. For example, hollow pigment, ultrafine particulate pigment, or colored pigment and
so on may be included.

Preferably, the paint composition of this invention contains additionally at least one
kind of lower alcohols as solvent. The solvent is the low-boiling lower alcohols that havea
boiling point of lower than 10°C, and preferably is at least one kind of solvent selected from a
group comprising methanol, ethanol, and isopropyl! alcohol.

Most desirable solvent is methanol. The amount of solvent to be added may change
with the type of solvent and composition of the latex, but generally it is 0.5 - 10% by weight,
preferably 1.0 - 5% by weight. 1.0 - 3.0% by weight is most desirable. Quicksetness can be

improved without damaging the gloss, by using the above-said solvent.
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avoid adjusting the pH to the extent that storage stability will be suppressed by the pH of the
paint composition, or to the extent that the pH after coating does not drop enough to the

extent to initiate protonization of the polyamine.

%

Typically, the aqueous paint composition of this invention is prepared in such a way to
.have a viscosity from about 100 to about 10,000 centipoises. -

One can obtain a paint that will become tack free at about 15 minuteé after application
and has a 60° gloss of about 75 or more when the paint composition of this invention is
coated as shown in the examples and held at 23°C and 60% humidity.

The aqueous paint composition of this invention may contain water-soluble or water-
dispersible multivalent metal in a form such as metallic ion, salt, complex or oxide. While
the multivalent metal may be added after the paint composition has been prepared, it is
desirable to add other components after the latex polymer was modified by a multivalent
metal. With inclusion of water-soluble or water-dispersible multivalent metal, the paint

composition can be made to have a better quicksetting property.
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i nventi on%geizl'g%@l\lggiéﬁgoat can be obtained without using a wetting agent.

Besi dgs what ISuehlpaim colpesitiee! thixdieention ¢hm BE ysedais flie SN0 208K Swall 6hads
ext ender,

topcoat in a multilayer coating that requires quicksetting property. And, since it does not
have tack and does not soil easily, the paint composition of this invention can be used also as
a single layer elastomeric coating. Furthermore, it can be used as a quickset indoor or
outdoor emulsion paint such as traffic paint, roof paint, paint for ordinary buildings, and paint
to coat the interior wall of a bathroom, etc..

This invention is explained further by way of the following examples which are merely
illustrations and in no way limit the scope of this invention.
Example
Preparation of monomer mixture

A 58% solution of polyoxyethylenenonylphenyl ether ammonium sulfate in deionized
water and a monomer mixture having BA/MMA/MAA raio (by weight) = 45/53/2 were

added slowly to the agitated solution, to prepare an emulsified monomer mixture.



di spersing agent, surface active agent, rheology nodifier, thickener,
drying retarders, antifoam ng agent, coloring agent, wax, preservative,
heat stabilizer, solvent, anti-skinning agent, driers, etc. can be used in
t he paint conposition of this invention. js In case of selecting the
types and quantities of additives, one nust be careful enough to avoid
adjusting the pdto the extent that storage stability will be suppressed by
the pH of polyinenzagon operation, preparation oI CIMUISION. PEIXME

does not drop '%ﬂﬁn- I .' |+

pol yam ne. K ‘%\i%‘.‘ %g? Y, %ﬁdﬁﬁegyg%@yﬁ&gg{ﬁ%%%&%&% stg#fl{seql%ﬁvent I on

I S prepar efdidnizedusdtetwifadded ina proper attepequippedrwith & tRrhorhefer,tadcovlingt

10, 000 centi poises. One can obtain a paint that will becone tack free

at about Msvieenandean agitator, andgt weaheated tarf® -H88Ca 60[ err] gl oss of about 75
coated as shown in

or nore when the paint c osi;tion of .this,ibnvention js

the exampl oo diiefon sbTBRRrmonal shlyeibR o5 I ey O e BB AnaRE" .l
conposi ti Qimfbioh Wede adiea b A reaBSr, G tethperifitewasatj i PtoB0 VEZ°E! “Then, the

di spersible multivalent netal in a formsuch as netallic ion, salt, conplex

or oxi de. éfkird aquehes sadium patsalfate (BPS) solntioni(e saliitien prepared byldissphiimg SPS in
conposi tiop, has been prepared, [t is desjrable to add other conmponents
~after the 4S3Qmaze ‘B?tﬁwas\ﬂa e‘ﬂ‘?&*’ﬂsirﬁﬁftﬁy lﬂiﬁ'ﬂlagf"&teﬁ @H’c“t‘?'f'e’f’%"l@tl‘)wn‘;c%h i ncl usi on
of water- - g | | a '

conposi ti ?yl%{géﬁﬁghﬁa%% ﬁ%@é@gﬁo@k%c se tt{;ﬁ}g' %‘}%%ﬁ&ﬁl&ﬁh@ﬁfme

14 Réxtdrhisl appédiastef theo@adtionahixtire. AP géreetivh dfhestdiad dfopped,tthe al ent
metal may be di spersed and added to the aqueous paint conposition, it is
desi r abl e remaindar el the manemer mixtyre andagueons sadiua persilfatex(SAS) selutipe (a sakution

counter 1 ot feBedl e imeiiied fldh el bR Ela b, Addidan or
The mul t I iaksifibdd T2 3 hélirs SO tHak e Healbelify Sdlehitid %zmg pmidiizatidtealifon could

solution, such as a dilute ammoni a wat er ving pH =
pol ymer céawe remonediby cenling (Reaction tetmipembwre forrthe pdlymeriaatibinngasamaintadedsen 805 e

kR AT g W PN EC TN R
o 7, AR e A B B S,

bi car bonatreacter, and thedl itswis cootediciovai tolfodrhitstapafurdIEARmdni wasdidel So GEUEH tRE
ion such as chloride ion, acetate ion, or bicarbonate ion, can be used

al so. zi neH® 9.he 18y d125% efipolyoxazolidinylethyl methacrylate (solid content = 27.5%) based
on the weight of the content of solid in the emulsion polymer, which was a water-dispersible
amine functional group-containing polymer was added to the thus-obtained emulsion, to
obtain the Emulsion 1. Using this Emulsion 1, paint was prepared, using the composition
illustrated in Table 1. Gloss and setting property of the paints are shown in Table 2.
And, Emulsion 2 was prepared by the identical procedure, using BA/MMA/MAA =
33/65/2. Protocol of the paint composition is shown in Table 1 and setting property of the
thus-obtained paint is shown in Table 2. Incidentally, in Examples 13 and 14, sefting
property was measured at 22°C and 75% RH.
Testing method of gloss
Prepared paint was coated on a glass plate, using a 5 mil applicator, and it was left to

dry at room temperature for 1 week. Reflectivity at incident angle and reflect angle of 20°

and 60° were measured.



mul tival ent netal . Mul tival ent nmetal ion, salt, conplex or oxide is
useful in a quantity of about 0.1 - 10 % by wei ght, based on the wei ght of
the solid conponents of the polyner in the |atex. Preferred | evel, based on
the wei ght of the polynmer solid in the lggex, is fromabout 0.3% by wei ght
to about 2.0% by weight. Such paint conposition of this invention can

be used as the paint to coat. a wall or as a topcoat in a nmultilayer coating
t hat requwm%&ﬁﬁmm%perty. And, since it does not have tack and
does not soi | @ﬁ??vksvcoakéqeoﬁ’@g s IRPRsthy i 8ni@ pgl{thfor) dhdeied WRdERe e used
al so as a single l'ayer elastdneric coatTng. Furthernore, it can be used as

a qui cksefjuksisted comition!t S ofiiiress oas pedlmitedbie follosving thiefevaluptiomstandapd f
pai nt, paint for ordinary buildings, and paint to coat the interior wall of

a bat hr ooindicated. below. This invention is explained further by way of the
foll ow ng exag‘gle H}ich are nerely illustrations and in no way limt the
scope of this inv i n. Exanpl e Preparation of nononer m xture A 58%

sol ution of pekyoryetRyWREERAEdBIe flhger (When therroated surfadefvedseouched byani zed
wat er and a nononer mxture having BA/MVW MAA raio (by weight) = 45/53/2
were added sl ow yfingerttipe therfinger tig weasingt sailed bydhgsampledle an enul sifi ed
monomer m xtuge. h was rub, i ith a finger tip, no ac%%f
Pol yrer i zat i of “opERHisebiwhep the,cqated syrfags was bed ISMW%Br e UR IO3Ei%n
cont ai ni ng pol yoxmgamq%wgﬁ%c&&g%myom um sul fate and dei oni zed
wat er was added in proper reactor equipped wth a thernoneter, a cooling
devi ce, and ag =agiCoaiphstelyanriwhenwhescdatsl sucfatowsOrubbebfepeatpdly and quicklynwith
aqueous sodi um carbonate solution_and then a part of the aboye-said nononer
enul si on were addadinger @mine trace of Hrger IpRTk rempa ?‘Ejﬁ"@ GRate €9ed to 80 -
82[err]C. Then, the entire aqueous sodi um persulfate (SPS) solution (a
sol ution prepared by dissolving SPS in deionized water) was added to this
reactor. Wt hbnaRqepreSent] réseetively,thé taes HMereflthdedndifion betivesn] wed3,cadf i r med
by el evation of tenperature by 3 - 5[ err]C and change of the external
appear anc between BandSaaxistesh ni xt ure. After generation of heat had stopped,
the remai nder of the nononmer m xture and aqueous sodi um persul fate (SPS)
solution (a solution prepared by dissolving SPS in deionized water) were
added slowy tQub b bR Frofd [ urs so that the
heat bei ng gener ans&Cg;i’/sC%ﬁfép%r?ﬁga !rniﬁzati 53@;1%&%0&@

Triton is a wetting agent from Union Carbide Corporation (UCC).

Dehydran (SIC) is an antifoam from San Nopco.
~ RM-8W and RM-2020NPR are thickener from Rohm and Haas Company.

In Table 2, KU indicates the viscosity measured by a Stomer viscosimeter, and ICI is

the viscosity (unit : poises) measured by an ICI viscosimeter.

Comparative Example 1

A polymer was prepared by the procedure of Example 1, without adding the water-
dispersible amine functional group-containing polymer, and the paints were prepared by
follbwing the protocols indicated below, and their setting property was measured. Results are

presented in Table 3.



be renoved by cooling. Reaction tenperature for the polynerization was

mai ntai ned at 80 - 82C by cooling, if necessary. After finish adding, the
reactor containing the reaction mxture and the feeding pipe were rinsed
wi th dei onized water and the rinse was added to the reactor, and then it
was cool ed down to roomtenperature. Amddia was added to adjust the pHto
9.5 - 10. 1.25% of pol yoxazolidinylethyl nethacrylate (solid content =
27.5% based on the weight of the Bxanipt of TonmphrdtivetBxamplall si on pol ymer,

whi ch was a g di spersible amne functional group-containing polynmer was
added to the t obta| ned erruIS| to obtain thg | sion 1. Using this
Emul si on par ed, ég t he conposi h illustrated in Table
1. doss and s l\r@fga:igerty of tﬂ’u paints are s in Table 2. And,
Enul si on G he i ddtli cal procedur &1lusing BA MV MRA =

33/ 65/ 2. Pr ot dEld?urgR-'t'(Pﬂa paint co@e®ition is showR-32n Table 1 and setti ng
property of the thus-obtained paint is shown in Table 2. Incidentally, in
Exanpl es 13 a setting property was neasured at 22[err]C and 75% RH.
Testing net hOOEB 0SS Pre\r&sgeqd pai nt was coated on a .glass plate,
using a 5 ml tor and it eft to dry at roomtenperature for 1
week. Reflectll'%fil loéitwlonm dent angle and refl ect éﬁ_;}lze of 20[err] and

60[ err] were rethaneld. 1.70 1.70

16 Eval uati orTexanslet ti ng propert3.35 Pai nt was 3c3%ated on a gl ass plate,
using a 6 mM| DéiydraSIT)6200d dri gaunder the ill @ty ated condition. State

of dryness Wasmq@d by foll oy the eval uatigoy standard indicated
bel ow. = ry 1 5 B%t dry when tgg%hed by a finger (when
Gtal \© “10
t he coated surtace was touched by ‘a fingér tip, the finger tip
was not soiled by the sanple) 3 = Half set (when the coated surface
was rubbed ni IRY éwthaflnger t|1|§5notrace of . finger mark
remai ned on t hWScoated surface) 358 5 = Conpl et 58 set (when the coated
surface was rubbed repeatedly and quickly with _ a finger tip, no
trace of finger mark remai ned on the coated surface)
Table 3 _
Example 1 - Comparative Example 1
5°C/80% RH
0 (minute) 0 0
5 0 0
10 0 0
15 1 0
20 1.5 0
25 3 1
30 4 1
35 4.5 2
20°C/50% RH
0 (minute) 0 0
2 0 0
4 1 0
6 1.5 0
8 3 1
10 45 1
2

12 5



2 and 4 represent, respectively,
and 3, and between 3 and 5 exi sted.
agent from Rohm and Haas Conpany.
Uni on Car bi de Corporation (UCC)

the cases where the condition between 1

Tanol (SIC) is a dispersing
Triton is a wetting agent from
Dehydran (SIC) is an antifoam from

San Nopco. 8W and RMZOZONPRl%re thi ckener. from Rohm and Haas
Conpany. In Table 2, KUS$ gcg Fcosf :y*rmasgreﬁgy
St omer viscosinmetg¢r, and |Cl i S8 s@ﬁ Eu ""Eo?s?ég) rﬁeas d by an
| Cl viscosineter.| Conparative ERafg %..5.3,73_8 @,%rgw prefarpd by
t he procedure of anple 1, wit hogt _ dg:@-thfe-wa ers \dg@%'& bl e°arr ne
functional group-¢ontaining pol ynr, &and the paints’ ‘?/\é“rﬁg)regar ed by
foll owi ng the profocol s indicated belsow, and their setthg property mas
measured. Results rn_prp_:pnfpd in Tsnle 3 S
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Texanol 3.35 3.35 Dehydran( Sl C) 1620

0,22 0.22 RM 2020NPR 0. 27
0.31 Tot al 100. 00 99. 20 PVC
15.5 15.5 W5 19 55.8

55.8 Table 3 _ Example 1 Conpar ati ve
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18 [err] 19 [err] o
20 1 Caim 1. A paint conposition conpri sing anani-ert-eally stabil i zed

B R S T g
20
I Claim:

1. A paint composition comprising an anionically stabilized latex polymer, a water-
soluble or water-dispersible polymer formed from a mixture of monomers containing at least
20% by weight of amine functional group-co_ntaining monomer, a sufficient amount of
volatile base to raise the pH of the composition to the point where essentially all
polyfunctional amine will be in nonionic state, and pigment, wherein the paint composition
has PVC of 30 or less and total solids concentration of 40 - 80% by weight.

2.  The paint composition according to Claim 1 further comprising at least one solvent

which is a lower alcohol.

3.  The paint composition according to Claim 2 where the amount of the solvent is 0.5 -
10% by weight, based on the weight of the paint composition.

4.  The paint composition according to Claim 2 where the solvent is methanol or ethanol.
5. The paint composition according to Claim 1 where the pigme’nt'is titanium dioxide.

6.  The paint composition according to Claim 1 where the PVC (pigment volume |
concentration) is from 10 to 25.

7. The paint composition according to Claim 1 where the total solids concentration is 50 -
65% by weight.

8. The paint composition according to Claim 1 where Tg of the latex polymer is 0°C -
70°C.
9. The steps or features disclosed herein or any combination thereof.



20% by wei ght of am ne functional group-containing nononer, a sufficient
amount of volatile base to raise the.pH of :the conposition to the point
where essentially all polyfunctional anine wll be in nonionic state, and
pi gment, wherein the paint conposition has PVC of 30 or |ess and total
solids concentration of 40 - 80% by wei ght. 2. The paint conposition
according to Claiml further conprising at | east one solvent which is a

| ower al cohol . 3. The paint conpos?gion according to Caim2 where the
amount of the solvent is 0.5 - 10@6b% wei ght, based on the weight of the
pai nt conposition. 4. The paint tion according to Caim2 where
the solvent is nethanol or. ethanol. 5. The paint conposition according
to Claim1 where the pignment i i i Loxi de. 6. The paint
conposition according to Clainﬁ%hgkgggﬂgﬁﬁgagc (pi gment vol unme
concentration) is from1l0 to 25. 7. The paint conposition.according to
G ai m 1 wher e A p4int emposkivni cdmpeisingantanidnicallyistabilized l@eRpolymee,iagleater- 8.
The paint conposition _according to Claim1 where Tg_of the |atex pol ris
O[err] C - sqigblerarjwateradispersihle polyaner formedofiom agnixgyrs of mm#&fanﬁﬁlwgaﬁ;gst
conbi nat i

36"/& Q)? \ravgxogfht of amine functional group-containing monomer, a sufficient amount of
volatile base to raise the pH of the composition to the point where essentially all
_polyfunctional amines will bé in nonionic state, and pigment, wherein the paint composition
has PVC of 30 or less and total solids concentration of 40 - 80% by weight.



