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resi stance to conmmon househol d contam nants are
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sol ubl e aliphatic di hydrazide and netal salts such as
zinc salt to inprove water whitening (blushing).

[0004| U.S. Patent 43959,448 SigctRegshd he use of a

wat er sol ubl e carbonyT~Containi ng copol'yner as
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these applications the coating, which is based upon an emulsion polymer, is exposed

to wet environments caused by rain, dew, snow and other sources of water. The
coating is exposed to water for prolonged periods of time in some applications.
However, waterborne coatings especially clear aqueous coatings, tend to blush or
whiten when exposed to water. Some prior arts had addressed this issue by using
self-crosslinking approaches.

{0003) U.S. Patent 4,267,091 disclosed the use of carbonyl groups containing
monomers, water soluble aliphatic dihydrazide and metal salts such as zinc salt to
mmprove water whitening (blushing).

[0004] U.S. Patent 4,959,428 disclosed the use of a water soluble carbonyl
containing copolymer as polymeric dispersant to make emulsion polymers to
enhance anti-whitening.

[0005] [1.S. Patent 4,654,397, U.S. Patent 5,447,970, U.S, Patent 5,472,996,
U.S. Patent 6,117,936, U.S. Patent 6,512,042, U.S. Patent 6,515,042 and U.S. Patent
6,538,062 disclosed the polymers with carbonyl containing monomers to enhance
coating properties.

{60006] Some prior arts also taught the approaches to reduce water-whitening;

however, they are not suitable for coating applications.
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however, they are not suitable for coating
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waterborne coatings fo offer good adhesion to typical substrates and a high level of
resistance to common chemicals. Such waterborne coating compositions would be
of particular value for utilization in painting masonry structures, such as concrete,

tile, or brick surfaces.

Summary of the Invention

[0011] This invention discloses a polymer that is of particular value for
utilization in manufacturing waterborne coating formulations, such as varnishes,
water sealers, and paints. The coatings made with these polymers offer excellent
early water blushing and whitening resistance and are not prone to water spotting or
blushing on exposure to water. They also offer excellent resistance to common
household chemicals, such as gasoline, motor oil, brake fluid, transmission fluid,

household cleaners, window cleaning fluids, antifreeze, and the like.



tile, or brick surfaces. Summary of the Invention
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{0014} The subject tnvention also reveals an emulsion polymer which is

comprised of (a) 0.5 weight percent to 15 weight percent of a carbonyl

functionalized monomer, (b) 0.1 weight percent to 10 weight percent of a

phosphorous containing monomer, and (c¢) 0.05 weight percent to 5 weight percent

of a phosphate surfactant or a polymerizable surfactant.

Detailed Description of the Invention

[0015] It was unexpectedly found that the combination of carbonyl functional
monomers and phosphorous containing monomers in a polymer composition offered
a much better chemical resistance than carbonyl functional monomers alone,

[0016] The polymers used in the water based coating compositions of this
invention are comprised of (a) 0.5 weight percent to 15 weight percent of a carbonyl

functionalized monomer, (b) 0.1 weight percent to 10 weight percent of a



of a phosphate surfactant or a polynerizable
surfactant; and (3) at |east one coal escing aid.
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pol ymer which is conprised of (a) 0.5 wei ght percent
to 15 wei ght percent of a carbonyl functionalized
mononer, (b) 0.1 weight percent to 10 wei ght percent
of a phosphorous contai ni ng ngnoner, and (c) 0.05
wei ght percent to 5 weight percent of a phosphate
surfactant or a polynerizable surfactant. Detailed
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penbefir, to 10 MEIght percent of a phosphorous
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p‘?}ké’s@%%@% Rast'ht @H&s@ﬂ&& g@c%a, &l well as salts thereof. Salts include but

are not limited to sodium, potassiwm, lithium, and ammonium salts. Non-limiting
examples of phosphate surfactants having at least one phosphate group and salts
thereof include the mono- and di-phosphate esters of nonyl phenol ethoxylate,
phosphate esters of tridecyl alcohol ethoxylate, phosphate esters of isodecyl
ethoxylate, and other phosphate esters of aromatic ethoxylates and aliphatic
ethoxylates, phosphate esters of Cjo-Cyg alkyl ethoxylates/propoxylates and the like;
and mixtures thereof. Another class of phosphate group containing surfactants
includes phosphate esters of C¢-Cy alkyl ethoxylates/propoxylates wherein the
surfactant consists of at least 50% by weight of ethylene oxide and propylene oxide
groups and the proportion of ethylene oxide groups and propylene oxide groups is in
each case at least 10% by weight, based on the overall amount of the ethylene oxide
groups and propylene oxide groups. Such surfactants are described in United States

Patent 6,348,528, the teachings of which are incorporated herein by reference for the
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is optional as it may be added at a later tine when a

coating conposition is fornmulated fromthe pol yner.

[0018J Suitabl e phosphate surfactants for u e mthe

present invention include these having at | east one

phosphate group, as well as salts thereof. Salts

include but are not limted to sodium potassium
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phosphorous-containing acids; and the like, and mixtures thereof. In one
embodiment, Dextrol™ OC-~70 is used,
[6021] A wide variety of polymerizable surfactants can be used in synthesizing
the polymers of this invention, These polymerizable surfactants are normally either
water-soluble or water-dispersible. United States Patent 5,928,783 and United
States Patent 6,239,240 describe polymerizable surfactants of this type that can be
utilized in the polymers of this invention. The teachings of United States Patent
5,928,783 and United States Patent 6,239,240 are incorporated herein by reference
for the purpose of disclosing such polymerizable surfactants that can be employed in
the practice of this invention.
[0022] The polymerizable surfactants of the invention preferably contain a
hydrophilic portion selected from a sulfonate allyl amine moiety, a sulfate allyl

amine meiety, or a phosphate allyl amine moiety, and a hydrophobic portion



70 from Dexter Chemcal L.L.C.; Tryfac(c) 5553 and

5570 from Cogi s Corporation; Klearfac(r) AA 270-
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i ke, and m xtures thereof. In one enbodi nent,
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wherein R' is an alkyl group having 1 to 20 carbon atoms, preferably 10 to 18
carbon atoms, and X is selected from NH;", ;‘NHZR‘*, or +I\}'HFfRS, wherein R* and
R’ are independently selected from C;-Cs alkyl or hydroxyalkyl groups. X" is
preferably NH;". An example of a polymerizable surfactant of this type is an allyl
amine salt of dodecylbenzene sulfonate.

[0024] Another preferred polymerizable surfactant is an allyl amine sait of an
alkyl ether sulfate having the formula 2:

REOfCHQCHEOKM‘OSO g

wherein Ry is an alkyl group containing from 1 te 20 carbon atoms, preterably 10 to
18 carbon atoms, i1 is an integer from 2 to 100, preferably 2 to 15, and X" is selected

from NH;*, "NHaR?, or "NHR'R’®, wherein R* and R” are independently selected



am ne noiety, or a phosphate allyl am ne noiety, and a
hydr ophobi ¢ portionselected from-R, or a group having
wo b@ofgismul a RO (CH2CH20O) n-; wherein R i s an aP&yiUS2008/086043

group or an al kyl -substituted phenyl group wherein the
al kyl group has 1 to 20 carbon atons, preferably 10 to
18 carbon atons, and n is an integer from2 to 100,
preferably 2 to 15. The hydrepghilie portion and the
hydr ophobi ¢ portion are connected by neans of a
coval ent bond. Conbi nations of such pol ynerizable
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sclected from NH;', NHZR4 or "NHR*R®, wherein R* and R’ are independently
selected from C-Cy alkyl or hydroxyalkyl groups. It is preferred for X' to represent
"NH;.
{0027} The substituted phenyl compounds having at least one alkenyl
substituent that can be employed as water-soluble or water dispersible polymerizable
surfactants in the practice of the subject invention include those disclosed in United
States Patent 5,332,854, The teachings of United States Patent 5,332,854 are
incorporated herein by reference for the purpose of disclosing polymerizable
surfactants that can be used in the practice of this invention.
[0028] Suitable substituted phenyl compounds having at least one alkenyl

substituent include compounds having the formula 4:

CH=CH-CH,
R?
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fromNH3 +, +NH2R4, or +NHR4AR wherein R4 and R5 are
i ndependently selectedfrorn G -C4 al kyl or
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a polynerizable surfactant of this type is an allyl
am ne salt of lauryl sulfate. [0025} Another preferred
pol yneri zabl e surfactant is an allyl amne salt of a
phosphat e ester having the ferula 3: wherein R3 is an
al kyl or al kyl -substituted phenyl group wherein the
al kyl group has 1 to 20 carbon atons, n is an integer
from2 to 100, preferably 2 to 15, and X+ is sel ected
fromNH3 +. +NH2R4 or NHR4R5, wherein R4 and R5 are
i ndependently selected from Cl-C4 al kyl or
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al kenyl substituyent that n be enpl ayed.as

wdt Bertato e A higoup e e, R preaTopBITYIRAES gy cheptyl octyl
SWHhACHAN Sintifeyt B ABEAGHIES/1 QbirddByISpRRREYI RM@BEdYEN

i nclude those disclosed in United States P}atent o

5 hepadgsyhandrppsadesple Iupigsle atkeupl gregpsdnends bPpaarenpt limited to,

SRR R, GBI REA RS  rBeet T GERREFL b,

C aktrddecdhSE GhehiaddcieylPhaslibeayDheftdcset I @M bét@decenyl. Suitable
aralkyl groups include, but are not limited to, styryl, benzyl and cumyl.
[0030] The propenyl group may occur as trans- and cis-isomers. For the
purposes of the present invention, these isomers may be used independently or as a
mixture.
[0031] For A, suitable unsubstituted or substituted alkylene groups include, for
example, ethylene, propylene, butylene, and isobutvlene. The polyoxyalkylene
group -(AQO),- can be a homopolymer, block polymer or random polymer, or a
mixture thereofl
[06032] Substituted phenyl surfactants that can be used in the practice of this
invention can be produced by adding an alkylene oxide such as ethylene oxide (EO)
or propylene oxide (PO) to an alkylated propenyl phenol in the usual manner,
sulfating the addict with a sulfating agent such as sulfuric acid, sulfamic acid,

chlorosulfonic acid, or the like, followed by neutralizing with an atkaline substance.



[0028] Suitable substituted phenyl conmpounds havi ng at
| east one al kenyl substituent include conpounds having
wao b@opgsmal a 4 :wherein R7 is an al kyl, al kenyPCDUS2008/086043

aral kyl group containing 6 to 18 carbon atons; R8 is a
hydrogen atom or an al kyl, al kenyl or aral kyl group
containing 6 to 18 carbon atons; RO is a hydrogen atom

or a propenyl group; Ais an-énsubstituted or

substituted al kyl ene group of 2 to 4 carbon atons; n

is an integer of 1 to about 200, preferably 2 to about

1QQRarand My ' A< TR [ E=1p) .
aﬁ§%ﬁ§|aniﬁai?ggﬁgbéaEf%%§§?$P%ﬁﬁﬁe sug£¥€$ﬁ?§ﬁ8%ﬁ§ﬁ§Tﬂmse
caoppomad efinghke fomnehti:on, the al kyl, al kenyl and

aral kyl groups of R7 and R8 are independently sel ected
and may be the sane or different. Suitable alkyl

groups include, but ace=oeCH,imted to, hexyl, heptyl,
octyl, nonyl, decyl,_undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, \hexadecyl, heptadecyl and
octadecyl . Suit® al kghyt-Y@reuES:Mncl ude, but are

not limted to, hcx hept enyl , octenyl, nonenyi,
decenyl, undecenyl, dodeeenyl, tridecenyl,

tctradecgg%l, pentadeccqyl, hexadeccnyl , hept adecenyl
artthesein Edeb eMyind ngyp pnptited pRe ¥y | Mgrcatpisreh spmpeindp gie those
ar\ﬂmﬁ]&ﬁ R|7 'rﬁr&s%qtstag'al ,yzi Ysj eth)lﬁ@ﬁkz(%(b}{?@ﬁzggu%ﬁll\fi iz{ ﬁgﬁmmtdi or
The propen group nay occur” as trans-"an

ciassmh@onmr ModEpreferhel urpposdsarethastierhpre@sient ammonium, Ry is

i nvention, these isoners my be used independently or
adiOYinfild 15O YB0 38U R A suitabl e unsubstit ut ed

Orpgfgst i tyg,e Df%!@/ehﬁﬂgnegf -@M%@ﬂgﬁr}gét}&ywalk{d%h&Zé@i@iﬂ!:h galts can be

et hyl éne, propylene, butyl ene, I'sobutyl ene. T
painypboped ik ylaging the polpme(sAdtms inantibe Suikblgpdioxyelkylene-1-

bl I d lyner., . 1 Xt t f.
N R T RN T
in the practice of this invention can bquroduced by
addi ng an al kyl ene oxi de such as ethylﬁhe oxi de (EO

R G Cy——OCH,—C===GH,

O A}~ SOM

wherein R is a linear or branched alkyl group containing 8 to 30 carbon atoms,
preferably 8 to 14 carbon atoms, and more preferably 10 to 12 carbon atoms; R is
hydrogen or a methyl group, and is preferably hydrogen; A is an unsubstituted or
substituted alkylene group having 2 to 4 carbon atoms; nis 0 or an integer of 1 to
about 200, preferably 2 to about 100, more preferably 2 to about 30; and M is an
alkali metal, an ammonium ion, or an alkanolamine residue. Examples of
alkanolamine residues include monoethanolamine, triethanclamine, and the like.
[0035] For A, suitable unsubstituted or substituted alkylene groups include, for
example, ethylene, propylene, butylene, and isobutylene. The polyoxyalkylene
group -(AQ),~ can be homopolymers, block polymers, random polymers, or a

mixture thereof.



or propyl ene oxide (PO to an al kyl ated propenyl

phenol in the usual manner, sulfating the addict with
w@2@alo8b3 ng agent such as sulfuric acid, sulfBer/US2008/086043

acid, chlorosulfonic acid, or the like, followed by

neutralizing with an al kal i ne substance.[0033] A

currently preferred group of substituted phenyl

conmpounds are those conpoundsihavi ng the formula 5;

wherein R7, A, Mand n are as defined above. Mire

preferred conpounds are those wherein R7 represents an

aliode; A 1 Prg&dod SNGoxvakb et 1= a1y RRAN MY S aﬁ\yﬁ(@ﬂhtr RfR salts

or amoni um Most preferred compounds afr e those

m}eert eambM$€§ aa threopnil ynpriRbl essupfo ey, in auredking the palyowts afghis

ut 30H Q34l %De _

pé?V@%?%Fﬁv1e‘3q?mlﬁ P%&Vﬁgthyl) al kyl ether sulfate

salts can be enployed in maki ng the polyners of this

i nvention. Suitabl erBelymxyatiy-emeHt—cH=—cH,

(al Iyl oxymethyl) al kyl efher sulfate salts include

conpounds having the forPutr&@®B;-Stherein RO is a

I i near or branched al kyl group containing 8 to 30

c avtapsin & biggn afkyeenakbytaBiios 4] Canbontanenms patferably 10 to

more preferably 10 to 12 carbon ato ydr.oge

orizéamlﬁrﬂmfg r“dfaEa“ inteesT PEL ft dvout 2l )Prqf’ffgiﬂdg?etﬁ atgsa\utu W0ggore

ug&j@ﬁbyy&eﬂowse s i rs%ea@ka@' Aséftbre 08 a9 ;rrhnh R 0P

bon atons: n is or an integer o

2@kanpnefier &bidye. 2Mboe pbﬁmzted l@@rpowuhetrqameéeewhhbm iQ' usoa decyl

about 30; and Mis tal, an anmmoni um i on,

o 0% SIS kERBPam ido B ek s Bhirsiich & B AMOaHOT Ao from

{ | 0 i
| SRAUES, dlsuigTpnoSLIANOL AT IR LA PLIARREAT Wicnol
Sdsti tut ed aIkerne groups include, for exanple,

| ene, |l e e, and isqbutyl ene. The .. .
oo ol o SR GEh s tohes Ton S S ¥ ilzed in
bllﬁﬁdfn b Hﬁ’ir?ers 5 ARLAR RALY MBhSse c@fbodyMuétibnglized monomers
t hereof.JO [0036] Preferred polyoxyafkylene-

- (pabdeyd msmeomlgio gioky lor Eetharoupuintlat easiaine polsinearizelly double
p&‘)?anaﬁgag?t hedg 81 é‘%%h%&?ﬁq%m L &%Cftu%&%naf“ze olrlaﬂ%hyge
functionalized ethylenically unsaturated compounds. The carbonyl functionalized
monomer will typically contain only one carbon to carbon double bond because
multiple carbon to carbon double bonds can lead to undesirably high levels of
crosslinking in the polymer.
[0038] Some representative examples of carbonyl functionalized monomers
that can be used in the practice of this invention include acrolein, diacetone
acrylamide, (meth) acryloxyalkyl benzophenone, (meth) acrolein,crotonaldehyde, 2-
butanone(meth)acrylate, formylstyrol, vinyl alkyl ketones containing from 4 to 7
carbon atoms (e.g., vinyl methyl ketone, vinyl ethyl ketone, vinyl propy! ketone, and
vinyl butyl ketone), diacetone acrylate, acetonyl acrylate, diacetone methacrylate, 2-
hydroxypropyl acrylate acetylacetate, 1,4-butanediol acrylate acetylacetate, and

(meth)acryloxyalkyl-propenals of the formula 8;
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invention are of the structural fornmula 7. O
AO) - SBM wherein R10 is an al kyl group containing 8
W@ 2002483593 bon at ons, and preferably 10 to 12 ce€DUS2008/086043
atons: n is an integer of 1 to about 200, preferably 2
to about 100, nore preferably 2 to about 30; and Mis
an al kali netal, an amoniumion, or an al kanol am ne
residue. More preferred conpolinds are those wherein
R10 is a decyl or dodecyl group, nis 5 to 10, and M
is NH4 such as the conpounds avail able from Dai-|I chi
Ki i ,
. Wr adeﬁ?kyﬁl%%gﬁg a hvldl;(%ﬁln ﬁfg%&aﬁ nﬁﬁﬂﬁg%uﬁfﬁgﬁrg?&,@&ﬁs a hydrogen
catdo ng/hn alhw@rnmnhaawuz@uomdntombmoma RJtrﬁpuew@B znhaikyl

maeki n s inyention. Thes arbo ing
i o TB Roadion ks a0 Ro P Biaed MG REs Tbin
OIFRIAP | @6 4 k@hen afoaitp TRk @bndi8as in8NR 1REl MRF hzidhlieally or in
doubl e bond. In other words these nonomers are ketone

f waobinsHap hiddneor gloge ol preboon dicsiepplized monomers.
etﬂ?é@nﬁ@fﬁ 8%{)&}6/% %ﬁﬂ%%l@teg gm%8{£@%%9ﬁ acnzﬂ]& ﬂlgﬁ)ﬂ% aurolem and

unct’i ona con n onfy

C atbo metioy Ratohe ndeutbhe ammdn&btemuﬁestmﬂtdrhipfb encla I9b 0 n
to carbon doubl e bonds can Iead to undesirably high
| evel s of crossllnklng|;@ popyner H 038] Sone

representative exagplas ¥L@h iopalized
monomers that can be used in thelpractice of this

|nvent|on i ncl ude acrol ein, diac&tone acryl arai de,

(o et P L Dz oRhe o (oL gt fom

f QUM RIS Al ottt in AHaton %gtﬂf@}%&@%% GRS d rom 4 to
carbon atons (e.g., viny ket one, vinyl ethyl

kd0@ive, vi ik pbmapbyﬂouk ecnr(jmemgamdlomanyuseb ut makklgttbmpﬂ)lymels of
di acet one acryl.ate,  acetonyl ryl ate acet
; ﬁl&s ﬁlg@pg}?rbrtcé aig a pﬁ{,a‘fp%w{% ng;}‘lPClcégp@ I}l}ﬁ cg [easrone pqlosphomus
a(élgirl‘,{.' AEEpRsBhorbudcdhidiane thlonRe WY pfferabig b laahetdats ester.
an
[0640] Suitable phosphate esters for use in the practice of the present invention
include those represented by the formula 10:
R o 0
] I
e e
0
e
wherein R' represents a hydrogen atom or a methyl group, and wherein R?
represents a hydrogen atom or a group of the structural formula 11:

R1

I

—— O——CHZMCHQ“““'O'——C

s CH,

wherein R' again represents a hydrogen atom or a methyl group. A particularly
useful phosphate ester for use in the present invention is hydroxyl ethyl methacrylate
phosphate ester, which is sold under the trademark T-MULZ® 1228 and Sipomer
PAM ® 4000. The phosphorus containing monomer is different from the phosphate

surfactant is that the phosphorus containing monomer has a much smaller



(et h) acryl oxyal kyl - propenal s of the fornula 8 0 R4 0O

Rl R2 R3wherein Rl represents a hydrogen atomor a
woreaobpsssgy oup; R2 represents a hydrogen at om OPCHIS2008/086043

al kyl group having from1 to 3 carbon atons; R3

represents an al kyl group having from1 to 3 carbon

atons; and R4 represents an al kyl group having from1l

to 4 carbon atons. These nonoifers nmay be used either

individually or in conbination with one or nore

additional carbonyl functionalized nononmers. Preferred

?@ﬁg}{ ic glr‘ gytdn%riﬁiké t%/ﬁi‘%a Z@ﬁ‘h‘éﬁﬁﬁ v@aﬁ& QL dkeiONBonomer nor as a
crol el n, vi nyl nethyl ketone.
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phosphor ous cont ai ni ng nononers used i n nmaking t
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g nonone

orous contar ni preferably be a
phosgahat e @ht ethylchREWOhnGuirtad henphes phabeoeat ersl ihor

use in_ the tice of the present inve cl ude

t HHYEeTEpE Q?é%’&é’&l@fb&? thipaves wsaﬂﬁ‘émﬁﬂ@ﬁ% W '1,

V\%B [E3EDLS YU R IR 0%9@1 Hin@oHRIAY m@HoRIP andihd fphosphofous
erein Rrepresents a hydrogen atomor a group o

s teoutetrimginoh@nenultdizgd in whlsnghe ;Rb’lacgalf thi e’pfiee@feht"ﬁht“a

en..at om or arl sef ul
ittt Bl O Rk by i f e
hydpQystiz @ dwhderBie e mididiierRNasPPal fielsdiRhs coiliGdhsiSilized
sold under the trademark T-MJLZI!) 1228 and Si pomer

mel)‘tf’m@the Ph@ﬂp?h of fhomyentiasat ai ni ng nononer i s
Iﬁ@i‘gﬁigphs %gﬁp 1[‘ gtﬂ}glsﬁgl &an&ﬁ{qu 89& m%hﬂ}jn‘& qttﬁ]aq mtl Bg used in

ShRd heedy dF Q{éhh‘ldn@oﬁ ﬁmeaﬁ@hd ikl sirMﬁat@caﬂnbMOers neépHiahiedta
wat er sol ubl e as a nononer nor as a portion of a

peipheycallyHusghsspHories yEe ﬁ@d|6PFF’W@0Wﬁ@ﬁéfﬂsﬁtvﬁif%’dl@%mm

dq’\%ﬁl &%OEQX Qcid g groups, viny! ester monomers, and various combinations of
these. Preferably they are selected from the group consisting of esters of acrylic and
methacrylic acid (e.g., those with 4 to 30 carbon atoms) such as n-butyl
{meth)acrylate, methyl{meth)acrylate, ethyl(meth)acrylate, 2-
ethylhexyl(meth)acrylate, cycloalkyl(meth)acrylates, such as
isobornyl{meth)acrytate and cyclohexyl(meth)acrylate, styrene, i.¢., styrene or
substituted styrenes, for instance alpha-methy! styrene or t-butyl styrene; vinyl
totuene; dienes such as 1,3-butadiene or isoprene, and mixtures thereof. Also vinyl
esters with 4 to 25 carbon atoms, such as vinyl acetate, vinyl alkanoate or their
derivatives or mixtures thereof can be used in the monomer composition. Nitriles,
such as (meth)acrylonitrile, or olefinically unsaturated halides, such as vinyl
chloride, vinylidene chloride, and vinyl fluoride can also be used. Preferred vinyl
ester monomers include viny! esters of versatic acid such as the monomers
commercialized by Hexion Specialty Chemicals under the trade names VEOVA® 9,

10and 11.



the | arge pol y(al kyl ene oxi de) segnments and/ or

sul fonated groups (strongly hydrophilic groups) of the
wWEhb@spsrspiis cont ai ni ng surfactant or the pol yneeT/Esi9b&086043

surfactant. Thus, the phosphorus contai ni ng nononer

has a different function than phosphate surfactant

and/ or polynerizable surfactant. [0041] The

et hyl eni cal |y unsaturated nonbher or nononers used in

synt hesi zing the polyner of this invention is

copol yneri zable with the pol yneri zabl ¢ surfactant, the

capipy! T uncihonal rh@&%éi@ﬂ‘?{ﬁ%ﬁld&{@% k%o%&sﬁmﬁgﬁ@mnahty
contalnlng monomer utilized in ng the pol yner of

tmmmmﬂMmmmmﬁmﬂmmw@M@@@wmmEMWM%&wmwmﬁm

AP BB e a1 BRI oS iR ToLT Grerc

C%’éihetdi -ARSaciH, bhg&ﬁ@hieﬂ a%%ﬂ‘fbﬁ@ﬁﬂs ZhdMhstRe:- &%W@ﬁlypicrﬂate or its
this invention. 00421 ngles of et hyl enica
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estyetncmnopRInse adﬂnﬁl,&jﬂiyllmaﬁhed yReRRRBItsnivheil atd R owydrhido-2-

acid groups, vinyl ester noners, and varj qQus ,
o PP HROP BRSPSk, ApRay BpHgeHEyer spRld adeimebiretized as

f rééﬂ&x@&%pa 9( gsm 10br A8HIE étapémcmﬁlnu@ ﬁ%@komi
biey

met acry I C acl ose wt car bon
atcomphoses hndsda bbtustry hot(lrmmhtb tacmy’i/latnedc and methacr}ldmlde

nmet h) acryl ate eth met h)acrylate, 2- .
e PG £ DHBTR Bt 1 S sy DR Ry TS radp g1 Bylagarboxylic
SUEHE ASulsIeMeMhlt BRER)ASLN |c%§xﬁﬁdauds) These unsaturated
cycl ohexyi (net h) acrvl ate. styrene, i.e rene or

s ubzonterst with seiyl ferdionalityard msseahmealmmfélﬁ %mﬁ wt.% on
rene, or .t - n

2 VoRaEnRean e dofiahe B PR hET B

Alag@ sNil BYd th@Sh®fodindbdt fesd @ 125 BaeRORAcAlQABId, SMGRcdEC acid,

vinyl acetate, vinyl alkanoate or their derivatives or

mickateie gcitthigrosnic asith fisparisednilpicrhie, Asnoner
C?H@Bﬁ' ti OB{HOM(}‘ éfoup 3f monomers which are useful in preparing the

copolymers of the present invention are polar non-ionic monomers such as
hydroxyalkyl (meth)jacrylates, (meth)acrylamides and substituted
(meth)acrylamides, N-vinyl-2-pyrrolidone, N-vinyl caprolactam, 2-hydroxyethyl
{meth)acrylate, 2-hydroxypropy! (meth)acrylate, 4-hydroxybutyl (meth)acrylate, (4-
hydroxymethylcyclohexyl)-methyl (meth)acrylate, 1-(2-((2-hydroxy-3-(2-
propenyloxy)propyl)amino)ethyl)-2-imidazolidinone, N-methylo} (meth)acrylamide,
Sipomer® WAM, WAM II (from Rhodia) and other urido-containing monoruers,
dimethylaminoethyl (meth)acrylate, and dimethylaminopropyl (meth)acrylamide,
Mixtures of polar monomers also may be used. Those hydrophilic monomers
should be used at appropriate levels, which do not impair the carlier water
resistance.

16045} Vinyl aromatic monomers can also be employed as the
copolymerizable monomer. However, the total amount of vinyl aromatic monomers

utilized in making the polymer of this invention will typically not exceed about 25



such as (raeth)acrylonitrile, or olefinically

unsat ur at ed hahdes, such as vinyl chloiide, vinylidenc
w@hdoonssses and vinyl fluoride can al so be usedPCT/US2008/086043

Preferred vinyl ester nmononers include vinyl esters of

versatic acid such as the nononers commercialized by

Hexi on Specialty Chem cal s under the trade nanes

VEOVA(r) 9, 10 and 11.[0043]- Uhsaturated nononers wth

acid (e.g., carboxylic acid) functionality, which

i ncl ude nononers of which the acid groups are | atent

aSyeifiRHeREATTR(Bs tokd) WEBIR LE TRABYEFI HloRKen Sk n%hhé/ polymer in
selected from but not limted to; acrylic_aci

méheherse pf pdymeisdhatarg @}I‘)P&@Bfﬁtk@d?‘%{réw Epasings dhisdvlbtvanss
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yravald

B-afe'fﬁr))nc td Ationiig: ael dhalld e &xpoasith ulmiakﬁl‘aeﬁ lighi. df is generally
citraconic acid, or the anhydrides thereof, styrene

pDeefewedive pabimers Behie sephyed i etleir coprgrmpicaiang taprptain
2188 Y43 H904vei Lﬁ%}”eg{ @R neﬁo*ig hid & gh&n@i‘:' d. An acid

beari ng nmononer ynerlze as the tree acid
ordiath]a sallhe pelygeriztthe stHcmnt alilkaé mcm;maitedsmltct e polymers of

Anmi de-functional .c noner.s i.ncl ude, t ar
i BT Sy Qe v et s e g to 5 or
C Qe ?}@FCGQ&OE&S‘%H abby ﬂ)’%rt@t%?ﬂ&gh@o 1P ?éﬁf!‘n@ﬂ T 3y brizable

nono- or pol ycarboxylic acid groups (ofher than esters
OfSUJSCaIt@htOHHDW’?Iiym(??éi_(YIdeI)le Thetsd inin szt polaned ofnomyertion at a

¢! B4 i 7B O Pt 0 B Su BT TR B SRS Rt
| drepRbRese iBeRpsH féﬁntﬁt()'t@&%o&iﬂ@l@ of tik m%bnt@d’iﬁat%tlwdl which is

anot her enbodi nent | ess than 1 w. Qbé ., acrylic
aofithin t?é‘trhm%flq B 0acotd). 5 wietshd RETeenico d WA OSI9ERL aci d,

LEQFLH ¢ o\rl\ﬁﬁa g?%v Ss%c%no mhzezl (geng)gnﬁéﬂvﬂf‘p n@% oge{tgéjgltoo{he

OfpolygerPbEGBThvEdNea Rt h Meﬁ%ﬁlcﬁ@é @lthinQRe fQp¢ Qf 1O RAET Percent
such as hydroxyal kyl (neth)acryl ates

(e fpady Hemh Beseinpsedipran the fad sy e nalghte e

2': éfygéﬁgleég&%ogﬁaﬁlédqﬁ&%my > Wil Iw&e?ﬁ)%a?lk%%txmxporatbd into the
polymers of this invention at a level which is within the range of 2 weight percent fo
12 weight percent and will preferable be incorporated into the polymers of this
invention at a level which is within the range of 2 weight percent to 8 weight
percent.
[6048] The phosphorous containing monomer will be incorporated into the
polymers of this invention at a level which is within the range of 0.1 weight percent
to 10 weight percent, based upon the total weight of the polymer. The phosphorous
containing monomer will more typically be incorporated into the polymers of this
invention at a level which is within the range of 0.2 or 0.3 weight percent to 5
weight percent and will preferable be incorporated into the polymers of this
invention at a level which is within the range 0of 0.2 or 0.5 weight percent to 2.5
weight percent.
[0049] In addition to the polymerizable surfactant, the carbonyl functionalized

monomet, and the phosphorous containing monomer the balance of the polymers of



(et h) aeryl ate, 2-hydroxypropyi (neth)acrylate,
4- hydr oxybutyl (meth)acrylate, (4-
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1-(2-((2-hydroxy-3 -(2-

propenyl oxy) propyl ) am no) et hyl ) - 2-i mi dazol i di none,
N-nmet hyl ol (incth)acrylam de, Siponer(r) WAM WAM I |
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am nopropyl (meth)acrylam de. M xtures of polar
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enpl oyed in exterior coating applications to contain
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| REG/14tO Bonomer can be methyl methacrylate, the alkyl acrylate monomer can be 2-
ethyl hexyl acrylate, the carbonyl functionalized monomer can be diacetone
acrylamide, and the phosphorous containing menomer can be hydroxy ethyl
methacrylate phosphate ester, Alternative ranges and monomers can be used in
alternative embodiments. It is frequently desirable to include a small amount of
methacrylic acid in polymers of this type. For examnple, it may be desirable to
include from about 0.1 weight percent to about 5 weight percent methacrylic acid or
other carboxylic acid containing ethylenically unsaturated monomers in polymers of
this type, It is typically more desirable to include from about 0.2 weight percent to
about I weight percent carboxylic acid containing ethylenically unsaturated
monomers in polymers of this type.
[0051] Beside surfactants described above, other surfactants also may be used
as co-surfactants in emulsion polymerization. These co-surfactants include anionic

or nonionic emulsifiers and mixtures thereof. Typical anionic emulsifiers include



polymers of this invention at a level which is within
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100°C throughout the course of the reaction. In one embodiment, a reaction

temperature between about 50°C and 95°C is used.

{0053] For the purpose of adjusting pH at the outset of the polymerization pH
control agents and buffers typically are added. The initial reactor pH will normally
be within the range of about 3 to about 10. However, other pH values may be
obtained in particular applications using pH control agents and buffers well known
to those skilled in the art. Non-limiting examples of suitable pH control agents
include but are not limited to ammonium and alkali metal hydroxides (such as
sodium hydroxide and potassium hydroxide), and mixtures thereof, and the like.
Non-limiting examples of suitable buffers include ammonium carbonate, sodium
carbonate, sodium bicarbonate, and mixtures thereof, and the like. pH may be
adjusted if desired at the end of the polymerization process according to the desired

application.



nmononer. [0050] In many cases, it is advantageous to

utilize both an al kyl acryl ate nononmer and an al kyl
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i nvention. For instance, in one enbodi ment, the

pol ymer can advant ageously be conprised of about 20,

30, or 40 to 80 weight percent of a al kyl nethacrylate

nononer, 15 to 30, 40 or 50 weight percent of an al kyl

acryl ate nononer, 4 weight percent to 8 wei ght percent

of a carbonyl functionalized nonomer, 1 weight percent

t goghayei ghiy d}&@ﬁ&%tth@fzogﬁﬂﬁh&%ﬂ%ﬁé@ SRN@In0d e fer a%ent or
nononer, percent to 1 melght percen

a npaiuyw@hmzeaﬁan@y@a rusgbtpamtl o mo?@ﬁéare\rmguﬁ rreteblechein transfer

aﬁ%ts e L@th%ge%nrpoﬁngt tq Ca2 quié) tth %{(ﬁm ]%%/rnyeré‘ rp?zfns ﬁﬁyl or

t mencgishdlomyll nieihtdatnabitzg dr Hﬂﬁ@éiﬁfed@@ﬂrd@@rbdh@@ﬁ& ﬂﬂeehke and
acrylan1de and t he phosphorous contai ni ng nonomner

banikipasoReeek rﬁhdhhfé@rw&zz LTS BYPEIREY Brratiay @%f{de?ﬁ levels of about 0.1
Alv}ef g%nlogx?t th %g&g%rre i %}H%:gg il §?s%§%n Q&?ﬁﬁs%)rh& W Cb‘%'ht

Ive e reqguen esira

[ rp@(lssqie a S‘hﬁLd)pO&‘lymerltymcfaﬂmﬁ'dﬂpr@padbd M taemebsnm@mlmwmrssiubie
' For  exanp .t may b sirabl e to

of this d
i RE P&ﬁ@lﬂf—‘dﬁﬁta%wu@l g5 w%‘f%eﬂp@ﬁ@@ﬁ%@ le% Argpykides.
‘ggk%gltboﬁgtgg @Fae&?@e@%’?%’nz&qt?s; beh-QhoQbLEe onﬁ%t%)é,yclnﬁ%thar free-

cont ai’'ni ng et hyl eni ca unsat urated nononers in
p oddice lgsnamtutg'apsutgg pad tHetlikiesatdypixtaks thermf.as desell htxhen to
|ncﬁ $ %gnwabout 0.2 wei ght percent to about 1
(ﬁﬁﬁlﬁs EEHE %ar boxyl i ¢ aci d cont ai ni ng

etiiodepni Calihy niRSAhL6ALRE MRIPRIE hinpal ¥ARMSo @fidei S
tg e. ?[0051F¥Be§%%e surfaéfants descrf%ed above, ot her

S urtfcm@nawsmafl wigh ma:?mbé gws@a n’azy besmpleyed @ anresslinking agent in
aniue ohad 1ce 0% I%i m?{:%eﬁ v on ré:sgf zk%r S'tb% nh 8?41(561%6 g;fd(ﬁe

6N ¢ eRul S f i'Srs res

Twlwﬂrwatncbro@beeqe grhsithtédasdringl fbﬂﬁ&htkzﬁi of the L@amgni um
al kyl sul fates, alky! sulfonates, salts of fatt
aEPEROsidatserch Frostlinking ARenisinea yake AipEale & ar%fvlkfw polymeric or

d 'nBH%'a%hl?H},eﬁncfjﬁl%%é ARAtEse AN clBinhiike: I\(ﬁ{lgm%ﬁg Hafdles of

suitable compounds include: hydrazine, aliphatic dthydrazines having from 2 to 4
carbon atoms such as but not limited to ethylene-1,2-dihydrazine, propylene-1,3~
dihydrazine, and butylene-1,4-dihydrazine, alkylene dioxime ethers, and water
soluble dihydrazides of dicarboxylic acids (for example, dihydrizides of malonic,
succinic, and adipic acids). In one embodiment, the dihydrazide of adipic acid
(adipic acid dihydrazide) is used.

{0057} It one embodiment, the crosslinking agent is used in an amount
sufficient to react with about 0.25 to about 1 carbonyl mole equivalents preseut in
the copolymer. In another embodiment, the crosslinking agent is used in an amount
sufficient to react with at least about 0.5 to about 1 carbonyl mole equivalents
(derived from the carbonyl functional monomer) present in the copolymer.

{0058} In this invention, the glass transition temperature ("Tg"} of the
emulsion copolymer should be maintained below about 90°C. Tg's used herein are

those calculated by using the Fox equation; see T. G. Fox, Bull. Am. Physics Soc.,



t hereof. Typical nonionic emulsifiers include
pol yethers, e.g., ethylene oxide and propyl ene oxide
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containing fromabout 7 to abbit 18 carbon atons and
having from about 4 to about 100 ethyl eneoxy units,
and pol yoxy-al kyl ene derivatives of hexitol, including
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[0061] Desired pigments, plasticizers, coalescing solvents, fillers, wetting
agents, stabilizers, defoamers, dryers, antibacterial agents, fungicides, insecticides,
antifouling agents, and anticorrosive agents can be mixed directly into the latex.
{0062] Pigments are normally added to paint formulations to impart color and
hiding to the coating. Titanium dioxide is an example of a widely used pigment
which imparts hiding and a white color. Mineral pigments (such as oxides of iron
and chromium), organic pigments {such as phthalocyanine) and active anticorrosive
pigments (such as zinc phosphate) are representative examples of other widely used
pigments.
10063} The fillers employed in making water based coating formulations are
normally inexpensive materials which are added to attain the desired consistency
and non-settling characteristics. Fillers can also improve a coating's physical

properties, such as resistance to cracking and abrasion. Some representative



Non-limting exanples of suitable buffers include
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may be adjusted if desired at the end of the

pol yneri zati on process according to the desired

application.[0054J In preparing the copol yner

conponent, any chain-transferltgent, or m xtures

t hereof, may be used to control nol ecul ar wei ght.

Sui tabl e chain transfer agents include, for exanple, C

t QxbpRb lﬁy'lmdé[y ﬁtﬂ%& ifPRAl in@lythaTRI SR 8N18as, BRIy, 105, and

functional al Kyl mercaptoal kanoates, or hal ogenat ed

hydn@carbons and the I|ke and m xtures thereof Chain

t g@{&% (e)r i‘ agus,’lg%sy zg edrag 1&{%:)%56:(';}%[11%\{18)? aﬁcd t(? lﬂ?&?@l %E§ exterior

basest @itk @ﬁcaércr@@p@imeﬁlamalgé\tn coh@&?ﬁ)hniﬁm@oﬁﬁm@ﬂ \ynﬁs@sed in
typically are prepared in the presence of

wetas- diglaigst Adioding-copiPeBnd ararenmeBbsdded ormgane paints to
pg&ﬁgugg%gggﬂQﬁEOX|des hydr oper oxi des, percarbonates,

race perbenzoat es, azo-functional conpounds,
ar]d()@:ﬂ] her far Rled Adingad, wgen %Bfﬁﬂlcﬂg}pspaﬁm es bfﬁp’rdp&rh@uhhzmg a
like, and m xtures thereaof, as is mg/ known to t

s erixfusgiof the PR tith Yo BT Csafﬁgﬁcmgﬁfa GaaHEsEeFFR Ph”
'ﬁﬁ@xg JP@H@ Qi@link @(ﬁ%ntt‘ta\@e Qﬂb&% vfd{ctr EAFRNBIS £ACLLY Rore

ar onyl groups may be enployed as a crosslinking
agmﬂbmbhkmhet@ba@@kmewoﬁmkh63$hesewnmﬁnhemsNdmﬁnmhéeu&ﬁ
cr ossl i, nk

PreBRaaLY BB R AT AT G h S B Brg v e

C Rtk 18 CATRAT droBTRehyl awéh deiRgsld d¥dan %@g@tﬂyﬁem@ym@@lylem
al i phatic or aromati ¢, polyneric or” non-polyneric, and

meyycdobngselitall atms, wnpylnnfcgimlnmnobntyl anu, prapylana glycol

{
g R R S R
S li'l@(hl()@ﬁlypéﬁleln @i;n dgiy'l‘édcegﬂydo@ n@hbwt@ln@m,aze pchy@aazi euld be

propyl ene- dr azi ne, buﬂ%@ ene-
1 ngtedi ths,tdhmﬂvf@t apgd kmt@m@r @%B@ mixcdtdiee sy Witk dhepalaper in its
sQl

oyl lLél’llﬁ%il aolznlzeide? so%u?enlr%;t?@ Qoo(ﬁé[bc n% C;%R)egls(agc{) 9 present in an
amount from about 2 to about 20 weight percem based on the total weight of the
polymer. In another embodiment, it is present from about 3 to about 15 weight
percent.

[0066] A wide variety of plasticizers can be used in the practice of this
invention. They can, for example, be of the type histed in the Federation Series on
Coatings Technology, Unit Twenty-two, entitled "Plasticizers," published April,
1974, so long as they fulfill the melting point, boiling point and compatibility
requirements. Some representative examples of plasticizers that can be used include
propylene glycol methyl ether, dipropylene glycol methyl ether, tripropylene glycol
methyl ether, propylene glycol methyl ether acetate, dipropylene glycol methyl ether
acetate, propylene glycol n-propyl ether, dipropylene glycol n-propyl ether,
propylene glycol n-butyl ether, dipropylene glycol n-butyl ether, tripropylene glycol
n-butyl ether, propylene glycol phenyl ether, propylene glycol diacetate, dipropylene
glycol dimethyl ether, diethylene glycol ethy! ether, diethylene glycol methyl ether,



succinic, and adipic acids). In one enbodi nent, the
di hydrazi de of adipic acid (adipic acid di hydrazide)
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[6068] This invention is itlustrated by the following examples that are merely
for the purpose of illustration and are not to be regarded as limiting the scope of the
invention or the mannet in which it can be practiced. Unless specifically indicated

otherwise, parts and percentages are given by weight.

Example 1

[6069] An emulsion polymer of methacrylic acid, methyl methacrylate, 2
ethylhexyl acrylate, diacetone acrylamide and T-mulz1228 phosphate monomer was
made by using Polystep® NMS-9 (a polymerizable phosphate surfactant). A
monomer premix was made by mixing 216 grams of water, 45.6 grams of diacetone
acrylamide, 0.8 grams of ammonium carbonate, 19.2 grams of Polystep® NMS-9,
4.57 grams of ammonium hydroxide, 13.6 grams of T-Mulz 1228 with 16 grams of

water flush, 4 grams of methacrylic acid, 280 grams of methyl methacrylate, 280



optionally be diluted with additional water to any
concentration (solids content) that is desired. This
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vessel was cooled to room temperature and filtered through 100-micron cloth. Then,
128 grams of 12.8% adipic acid dihydrazide, ammonium hydroxide, and biocide

were added. The product had a pH about 8.5.

Example 2
[0070] The emulsion polymer was made exactly the same as Example 1 except

that 240.8 grams of methyl methacrylate and 256 grams of 2-ethylhexyl acrylate
were used in the monomer premix , 240 grams of methyl methacrylate was added in
the remaining monomer premix, and 6.86 grams of Calfax® 16 L-35 was added into

the reactor at 73 minute stop, All other monomers were the same.
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plasticizers can be used in the practice of this
|@&§ Lion. They can, for exanple, be of the type

| FS¥Ed T the Federation Series on Coat i ngs

Tqodml ogy h&JBmmsilalﬁnﬂW&r\mas rente dihettly $aRlcastixainpdr beXcept
publ i shed Apri 19 SO Iong as the ful fill e
méldtilAg BHPHPT Swsmer MgP‘Ale HOOZhasRGHRTRP BRI .ng-?‘f@dg of T-mulz
regy 7.

3% BTSSR SR SRR AR R 2% s o sty

mathydte efetrarsed di he opyloerre pginyie o Alinehdryhoretives were 1he same.
triprupylene glycol nethyl ether, propylene glyco
net hyl ether acetate, dipropylene glycol mnethyl ether

aqghﬁ#g35propylene gl ycol n-propyl ether, dipropylene
gl'ycoln- propyl ether, propylene glycol n-butyl ether,

dlﬁﬁﬁnylenengmydmbnpebukybfmmwﬁmyhtamﬁﬁmgybbnahg@ybmi

el il el s e Ry CE sty R
d'p%()ﬁﬂlaﬁ‘?rlﬁm%rﬂ!&%as%J@élby%ﬂx%rﬁolﬁlté%{hmm? ﬁg I W&@zable phosphate

et her, di et hyl ene gl ycol 'n-butyl
d |~setthmrenéx gbywor memw wet hede b\dm@tlhgf %;hgramqyaé #Hater, 91.2

etgﬁ@?{%ﬁi&lgﬁe%%%fﬁt Wiy 2 QeHer g rang Gryan® fEkgroms of
step@l NYte0e 0t ¥eals oT-Shuinyd e ARL-40G@Hah 82 grams of water

t rﬂluiltl hg/ {f gr%m% o%ggllmomum hydroxide, 8 grams of methacrylic acid, 81.6 grams
of methyl methacrylate, 400 grams of styrene, 512 grams of 2-ethylhexyl acrylate.
Initiator A was made by dissolving 2.24 grams of ammonium persulfate in 26.6
grams of water. Initiator B was made by dissolving 2.4 grams of ammonium
persuifate in 160 grams of water, A 5-liter reaction vessel was charged as follows:
1136 grams of water, 1.44 grams of ammonium carbonate, and 9.14 grams of
Calfax® 16-L33 grams, and then was heated to 84°C under nitrogen. Initiator A was
then added to the reaction vessel, followed by proportioning the monomer premix to
the reaction vessel over a period of about 3 hours. The reaction was kept at 88°C.,
At 45 minutes after premix proportioning started, initiator B was proportioned into
the reaction vessel over a period of about 3 hours and 30 minutes. At 70 minutes
after premix proportioning was started, the premix proportioning was stopped for 15

minutes, Then, 480 grams of methyl methacrylate was added the remaining



met hyl ether, triethylene glycol ethyl ether,

triethylene glycol n-butyl ether, ethylene glyco
w@b@nyssses her, et hylene glycol n-butyl ether nPEL/USHNS/086043

pol yet hyl ene gl ycol di benzoate, o-p-toluene

sul fonam de, trinmethyl pentanedi ol di benzoate and

tri nmet hyl pent anedi ol nonoi sobut yrate nonobenzoat e.

[0067] In making a water base eoati ng conpositions of

this invention, typically about 25 parts by weight to

about 100 parts by weight of the polyner is

T ‘?3 F9Q-RRY LSC ¥ ADNB 5QfasWRH&ET into the reactor.

However, "nore or | ess water can usually be enpl oyed.

Le’v@dr cofnptr@by e mittod B Zend, melttmmrst@raj@ﬁbmbagmnvmﬁé was

e and.a t. of . coales asti.c s
LB A R Bl oD B Ea S s e B Pl 6%7c. 4
aGHRALS o2 SPEESHRDIWat&Ol B bais Fabutih @Ed@@e@@ﬁﬂel ad Bs3
a coating onto a suitabl e substrate such as wood
messwng 91 336 avmonivn laveylayss. added wabe reeioreyqspai Adgr alaye 5
1%{1%@? %eﬁgr%g to!{ 59; (%%’Jﬁﬁc?ﬂbh L85 . %&d% %o VLI VeREE After
‘cul a ppllca lon 1o masonry
S @rofzﬁme&s, thel edw&m gatagesicboied so ﬁfbd} eaiperaaire and filtered through
dri veways. i.s invention is |Il$atrated by the

Thi
f&|096wcwgl %%Snfﬁ@% 2PRgramy @ b aadiioicld ARy HarigesEngprivm
il t tin
R L R G R i L A

can be practiced, Unless specifically indicated

otgerMﬁ F parts and percentages are given by weight.

~J [0069] An enul sion polyner of nethacrylic
aqpgh4 met hy t@éﬂ%ﬁﬁ%ﬁ@ﬂ% en%&lslgﬁ g&ﬂgﬁﬁi‘)ﬁl&s aany Lati8ng the same
dlacetone acryl am de and T-mul z| phosphat e nononer
wasogeduss dsyn Esmlnglcmngt@@ys)a:)M&@ @ avapoipyaved by 40} grams of

ho ct ant de b
SR R R Bl uTR UG8 6 Gr ams of i acet one

acrylam de, 0 8 grans of annoniun1carbonate, 19.2

grans of Pol ystep(c) NWVS-9,
Example 7

[0075] In this experiment, the emulsion polymer was made using the same
procedure as in Example 2 except that the Polystep® NMS-9 was replaced by 4.8

grams of Hetenol™ KH-10 polymerizable surfactant,

Comparative Example 1

[0076} In this experiment, the emulsion polymer was made using exacily same
procedure as were employed in Example 2 except that the T-multz was replaced

with methacrylic acid.

Comparative Example 2

{0077) In this experiment, the emulsion polymer was made utilizing the same
procedure as in Example 2 except that T-multz was replaced by AMPS™ 2405

monomer at same solids basis.



4.57 granms of amoni um hydroxi de, 13.6 granms of T-Milz

1228 with 16 grans of water flush, 4 grans of
woredobagssyd i c acid. 280 grans of nethyl net haerpCHUS2008/086043

280grans of 2-ethylhe cyl acrylate. Initiator A was

made by dissolving 0.8 grans of ammoni um persulfate in

13. 3grans of water. Initiator B was nade by di ssol ving

1.2 grans of ammonium persulfae in SQgrans of water.

A 3-liter reaction vessel was charged as follows: 568

granms of water, 0.72 grans of ammoni um carbonate, and

6 @6nha e Bfanfad ax(r) 16-L35 grans, and then was

heated to 880C under nitrogen. Initiator A was then _

adB@lt o t hethivemmrpastiveesBEImerftol gwdgopyolymer was synthesized

propar.t L oni I Jmnoner N ¢ i ‘ @

b b TR BB gD klh e f BEh AR pelysep®

afNes-PpredicplpedppDidponil oA BE @Stieay! plrindi ahorylBedwasfate at

proportioned into the reaction vessel over a period of

atsdte saliSdFFS: and 30 minutes. At 75 minutes after

prem x proportioning started, the prem x proportioning

was stopped for 15 minutes. 176 grans of nethyl

neiduacrathatExawmée 4dded t he renmi ni ng nononmer prem x

a .86 grans of Calfax(c) 16 L-35 was added into the
LR I s SN R R A

t RS Rl YhR vk uliNBed BAGHIAE ¥ BARE! thiern1 ikt AMISY s

88C for 30 minutes. The reaction vessel  then was ‘
coopleckdiby GFOEama ofiCatfax® 161.-300res grare! efdivatancth sulfate,
0.91 grans of t-butyl hydroperoxide, and 0.27 grans of
30% anmoni um | auryl was added to the reaction vessel.
Afgehpaboie-brmiast es, 23.2 grans of 2.4 %erythorbic
acid was added to | he reaction vessel. After 30

miAgRWs, t hethieamerimemy as saplsipspdpppiates Badeosing the same

t enper ' r. I - [T | O v
e e S s
arepBeddroyhy/ gl gesirdenf Calfdx®i10CH deandeY 45 gdaedf ABheol™ TR-70.
product had a pH about 8.5. Exanple 2 [0070] The

enmul si on pol ymer was made exactly the sane as Exanpl e

1 : 40,8 grans of nethyl nethacrylate and
25_(%@%?39&&6 -49 yl hexyl acryl ate

{0081] In this experiment, an emulsion polymer was synthesized by the same

technique that was use in Example 2 except that Polystep® NMS-9 was replaced by
8 grams of Rhoplex™ ES-30 sodium trideceth sulfate.

[0082] The data from Examples 1-7 and Comparative Examples 1-0 1s
summarized below in Table 1. In Comparative Examples 1 and 2, no phosphate
monomer was incorporated into the polymer. In Comparative Examples 3-6, no

polymerizable monomer or phosphate surfactant was incorporated into the polymer.



were used in the
nmet hacryl at e was

into the reactor

nonomner
added in the remai ni ng nonomner
w@e@ais3ss9and 6. 86 granms of Cal fax(r) 16 L-35 wesT/asesiosco43
at 75 mnute stop. AU other nononers

prem X

240 grans of nethyl

were the sane. Exanple 3 [007t] The enul si on pol yner

was made exactly sanme as Exanple 2 except 4 8 grans of
Dextroi (tm OC- 70 phosphate e%ier of tridecyl alcohol
et hoxyl ate was used instead of Polystep(r) NWVS-09.
Ej cangl e_4 [0072] The emnul si on pol yner was nade
exactly sane as Exanple 1 exgeRRl that 13.6 grans of
Si poner (tm PAM 4000 phosphate nononer (instead of
T-nul z EZrimen®y Polyddér 8 Foranelatéd irt@icar Coatings
met hacryl ate and 272 %Bﬂﬁ)ﬂa@v@ m(!lfexyl acryl ate
V\Brc uocu III LIIC IIUIIUI [JI 8;1?’)\ Al PIICI iliklﬁl :,n//f)f
wer, e. sane L Si on
met ﬁ%@? ’g c‘}‘gﬁ“%{ hy Sy e&‘l?f Yhexy ITE‘)}tai
acriylate styxene, diacetone acry B.,sﬁlﬂgn%dlt{emstance ,
Si pairemptar)  PAMAEED0 phodphuled 28bnomet® was, nmad® by | 90
usi|ixaPplyst g{N¥B-NVS- 9| fahylrBR2g abl elbhosphat & 90
surfaehand3 A GO7orer pr@rhxzvass mdetdy ni xi n§ 432 90
gr a@(ag]tplélmgemmg 2 gr apfgmfa,om acetong acryl ag de, 99
2o FaifiRe BT GRS U CHPRAIARG 28 MOTATE Oy rro0ns
P_O|‘YSS‘§ “I“hﬁ | "BTM/'%R:L gramns ol \IpUIIb‘[\llly FAVFagUU
wi tlh. r ang wat eér . [ ‘
hyc&d&@i’_‘@gﬁ_g& me--0f —m &Hﬁg""‘\)ﬁ?% 132{%,%802 2rrg. gli ot
rretg;y net hacrijgtatd’™ 400 grans of {styrene,| 512 grans
of |Exertpe hexyitddr v at eT-mptl23t or Alas medeShy | 99
di §sol ving 2.124 grans of ammoni um persulfate in 26.,,6
gr amson@tarmBlegr. Initiator B was made by dissolving|2.4
grlcl@{dg{pl@@mnmm@ersu Nedg 1n 160 gpanms of water. Ap

| eart]i VESSEL Y0 d ag folfTowsy 1136
grc el ﬁffmfﬁ“‘g 1}%@@%&6%?.%”.” u?rsl car Ullcl?c, "cnusO
% ]‘h%ﬁ%?s# AES-25 Tmulz1228| 10 0 50

Calfax™ &
Example #4 | ALS T-mulz 1228 4 6 30
Calfax™ &
Example #5 | TR-70 T-mulz 1228 | 6 6 60
[0083] Note: Early blush resistance was reported on a 0-10 scale where 10 1s

excellent and 0 is indicative of total failure. Brake fluid resistance is also reported
on a 0-10 scale where 10 is excellent and 0 is indicative of total failure.
[0084]

polymers made in accordance with this invention offered generally better carly blush

As can be seen by reviewing the data in Table 1, the experimental

resistance and resistance to brake fluid than did the polymers made in the

Comparative Examples using conventional technology.

Paint Examples
[0085]

Example 2 and a number of commercially available lattices were formulated into

In this series of experiments, the latex of the polymer synthesized in

clear waterborne coating compositions for application to horizontal mmasonry



Cal fax(c) 16-L35 grans, and then was heated to 840C
under nitrogen. Initiator A was then added to the

w0 e@enssm vessel foll owed by proportioni ng theP@DOS2UBS/086043
prem x to the reaction vessel over a period of about 3
hours. The reaction was kept at 880C. At 45 m nutes
after prem x proportioning started, initiator B was
proportioned into the reacti obvessel over a period of
about 3 hours and 30 minutes. At 70 m nutes after
prem x proportioning was started, the prem x
PreORQFakdsOThB o B BiQBREG thk fdRnThiliHs @Rre dRIedHBP carly
grans of nethyl nmethacrylate was added the
r evedémesigamieoieshipg enmcsncartd, alBesian, gndnkeroicalCasistanger )These
16, L-35 was added.intp the reactor.. After coppletion
o hr B e padted il BEralvat st vrEdESE i on
vessel was maintained at 88C for 30 rainut.es. The
reacti on vessel then was cooled to 570C. A m xture of
2 13 Fpdy ¥ dmsReistageer, 1,83 grams of t-butyl
hydr opey oxi de, .and,0,53 of.. 30%, | | I,
s 2y & SHE R R SRR hart Ay SRR st or 2
m nut egywukb 4 grans of 2.4 %erythorbic acid was added

to the reaction vessel After 30 mnutes, the reaction
vesse| lmaereosios thetdart oo mvaesipetidbuehads filtered

through, 100-micron cloth. Then, 256 grams of 12 8%. . .

i o SR ey SPusy et bt ik Ry SR ooy Pisering
bi oci denwerR: addediordhhgoPiRduehoNag frdnPlh@bdmheBatdly and after
Exanple 6 [0074] In this experinent, the enul sion

pol ymerZdi@sr regdecriiet 10071 isgPeéisane procedure as in
Exanpl . except P e NMS-9 was replaced by 4.8
gr a?rE ﬁ?fa%ﬂaéﬁ"ggfsn])'?é@fé%é%%‘yrreri zabl e surfactant.

Exanple ? [0075] In this experinent, the enul sion

pol ymer was nmade using the sane procedure as in
ExXa g @xeapretthat the Pol ystep(r) NVS-9 was

por y rer b P 60 ek J0Pe e CUnpar e Vel Eeugeg hgurs at oom
temperature.
e Apply a cotton {absorbent) pad to the surface of the coated concrete.
e Soak the cotton pad with water. Leave wet cotton pad on the coated concrete
for 24 hours.
¢ Remove the cotton pad, rate for degree of blushing and recovery
immediately after removing the cotton pad and after recovery for 24 hours,

s Rating scale is 1-10 (10 is best).

3) Adhesion
e Apply | or 2 coats on Type 1, smooth concrete; dry at room temperature for
24 hours.
e Using a cross-hatch template and very sharp utility knife, cut through the
film ina 10 x 10 grid pattern.
e Firmly apply Permacel™ tape to the grid area; then remove tape in a quick

motion at 90° from the surface.



[0076] Tn this experinment, the enul sion pol yner was
made using exactly sane procedure as were enployed in
WEx@P8EIR except that the T-nultz was repl acePCTMS1008/086043
met hacrylic acid. Conparative Exanple 2 (0077] In this
experinment, the enul sion polyner was made utilizing
the sane procedure as in Exanple 2 except that T-nmultz
was replaced by AVWPS(tn) 24052FHenoner at sanme solids
basi s. Conparative Exanple 3 [0078] In this conparative
experinment, an enul sion polynmer was synthesi zed using
the ga , ith
excent THatPal yat eplr): TR SUEMAL shd P Fsurare wid
Di sponiwdi¢r) AES- 25 nonyl phenol ethoxylated sul fate

at same solids basis nparative Exanple 4 [0079] In
t hi s® exiFERvEEALon B 4 ‘@Fﬂcgglﬁé‘ﬁuﬁ%l yner was nmade by the

sang,t £ &R ‘
Chat* POrg oy aac b IR g T | AP 1 ER e g B Blpe and
Calfax@mﬁaﬂﬁpaﬁﬂlamdnadgmawns of sodlun1laureth

sul fat e, rative Exa [ 008 n thi

expef i rett thezﬁi%wﬂg E41EH 56 F%%P @\é@%ﬁh%ﬂtﬁﬁ? g feoved).
same procedure that was enpl oyed in Exanple 2 except
that Pol ystepl' NV5-9 was replaced by 6.86 grans of
Cail)féuxl(nﬁqcﬂﬁﬁiistaﬁeand 3.43 grans of Aerosol (tm TR-70.

Conparat i 81l]. In this e rrent an
ol &1 CHPRSBR ST DRANDS rEth STy SRR S feehRt que
that wasmpseukd Exanple 2 except that Polystep(r)
NVB-9 was replaced by 8 grans of Rhoplex(tnm) ES-30

sodi emHiladedeméth psdibi dte&urf@ﬁﬂsa}xrai'm‘eitu ataof thedellowing

Exanpl ep?ocilucts glrty motnpml at}rlalyeeﬁu W ndsehlelgi washmg fluid, transmission
fluid, Skydrol™, antifreeze, bleach, pool chiorine, TSP and other similar
materials.

s  Allow the wet pad to come in direct contact with the film surface for 1 hour.

o Remove wet pad and rate for degree of film defect.

e Rating scale is 1-10 (10 = Excellent)

[0086] The coating compositions made in this series of experiments were
formulated utilizing the ingredients identified in Table 2. In making these coating
formulations, the ingredients identified in Table 2 were added to a mixing vessel
sequentially in the order listed under continuous agitation. Ammonia was added
immediately after the addition of the polymer latex in a quantity which was

sufficient to adjust the pH of the formulation to 9.



sunmmari zed below in Table 1. In Conparative Exanples 1
and 2, no phosphate nononmer was incorporated into the
w@oiogness93 | n Conpar ati ve Exanpl es 3-6. no pol yrer/Ugnb$/es6043
nmononer or phosphate surfactant was incorporated into
the polyner. Table 1 [0083] Note: Early bl ush
resi stance was reported on a 0-1 0 scale where 10 is
excellent and O is indicativeldf total failure. Brake
fluid resistance is also reported on a 0-10 scale
where 10 is excellent and O is indicative of total
failure. [0084] As can be seesfhiby review ng the data
in Table_ 1, the experinental polyners. nmade in
accordapce with tHrlsai-nienzdingn Mifsberyddoajager al | y
better early blush resistaridg/lafdCr esi stance to brakp
fluid than did the polymers made in the Corganati ve
Exanpl es._.usi-ng-c: i gy—Pai-nt —Exanples
[0085] | Waidii s series of experinents; the |#éx of the
pol ymer synthesi s Exanpte2anmdia numbgrg of
conmer ci g\éﬁlfF Abg\/“a]’ﬁ)lggb%uc%e&dﬁg?ﬂti ces wereiforml gtged into
cl ear wapRaOLERE peRathcNGogidrPosi tiong for applicatio
to horizontal masonrysubstrates. Thejcoatings nade
wi th t heBelYfisrailirigitaxans were eval uated for early watéer
resi st ange - DHESABIE & CT adiresiom; d
chemi ca E}r%géiﬁélf&;ﬁg{ég “%ﬁ%‘g’g{:‘@h@?‘g’ét eristics \"/)Y/ea?e
eval uat echoutbdtilzéthhg t he fol l owi ng test procedures: 1
t

Early Wat-er--Resi-stance*-Apply-l-coat—on-black-Lene

A Avasa ALl ]

scrub cwggkﬂ1336?VLl§f0W oom t enper at ur e forl 5 ﬁ%hr S.

| mrer se Yol th Rart—ina water pbath for ;24 hours
(r) Remnégmg %Er"?ﬁﬁ‘gm wat er batch and rate,,fqglr deagre
of bl ushihpgsol® R8t 823 pgyasthaed her fillm def ot i on
after renoving fromwater imedi ately and after 24
hour rectverylvrthikEeif't enperature. Rating scale is

1-10 ( 10Ti0§11 best)~ 160

=

D

'Surfynol® 104H surfactant is a mixture containing 75 weight percent of
2,4,7,9-tetramethyl-5-decyne-4,7-diol (CAS Number 126-86-3) and 25
weight percent of ethylene glycol.
[0087] The identity of the polymer latex utilized in making each of the
formulations in this series of experiments is identified in the following tables as are

the physical and chemical characteristics of the coatings made.



2) Blushing on Concrete
snoot h concr et e;
WO 200p083EIIT €.

Apply 2 coats on Type 1

dry filmfor 24 hours at

room

Apply a cotton (absorbent) pad POT/URE08/086043
" Soak the cotton pad

surface of the coated concrete.
with water.
concrete for 24 hours.
for degree of blushing and regbvery i mediately after
renmoving the cotton pad and after recovery for 24

hours.

Rating scale is 1-10 (IO is best).
Apply 1 or 2 coats on Type Ighpgmooth concrete;

Leave wet cotton pad on the coated
* Renove the cotton pad,

3) Adhes
dry

rate

i on
at

roomtenperature for 24 hours. USI ng._a cross hat ch
ttenpl at e and, kepeyinsdngalp (Edrhinengiak R fvenersios oy Col
flilmin a 10} x ri dHpattern i appd
Per macel (tm téé@ﬂgg trQﬂéﬂﬁgL%rggﬂﬂpﬁégFﬂ%ﬁg@g&%aggbmllﬁ
iin a quick nbtiomyat 99 fromthe surfacel* To a second
10 x 10 gridy apply a cotton pad and conpletely |
gsaturate Wlth5:&‘1{@;1‘.1&«w Renove cotton padjafter 30|
N TR S R ntii" sy to dry nrott; nf’?‘i.te[,,
THL S, PRy G (O tbe and repea_teng polt =S

Recavitycel | ent., Wo fillm rpim\/pr)w A Chenicd j 10
Rewlhgsighce b Apply 2 coats on Type 1, snooth concriete,
drijUfeoxcelBndays at roomitenperature. |

Dry Tape Pull 10 10 10 8 10

Chemical Resistance (10=Excellent)

Dirty Motor 10 9 9 9 9

Oil

Brake Fluid 9 0 0 6 9

Winshield 10 8 8 10 10

Washer Fluid o

TSP 10 9 10 10 5

Skydrol™ 10 5 5 6 6

Ethylene 10 8 10 10 6

Glycol

Overall 89 54 57 59 70

Rating




Pl ace a cotton pad on the surface;

of the foll ow ng products;
WO bawpdgssws ndshi el d washing fl uid,

Skydrol (tn).
and other simlar

antifreeze,
mat eri al s.

bl

dirty notor oil,
transm ssi onPET/UsIP8/086043

each,

pool

chl ori ne,
" Allow the wet pad to

br ake

cone in direct contact with the filmsurface for

hour .
def ect .

The coating conpositions nmade in this series of
experinments were fornul at edublel4 zi ng the i ngredients

jidentified in Tabl

2

Ln nnking these coating

saturate with one

TSP

1

* Renove wet pad and rad@-for degree of film

* Rating scale is 1-10 (10 = Excellent) [0086]
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Overall Rating
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49

64
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{B088]

invention provided coating formulations that had a unique combination of early

blush resistance as well as excellent resistance to household chemicals, These

As can be seen from the Tables above, the experimental latex of this

coating compositions also exhibited outstanding adhesion characteristics to masonry

substrates. Accordingly, these coating formulations offer an excellent combination

of characteristics for application to horizontal concrete substrates.

[0089]

for the purpose of illustrating the subject invention, it will be apparent to those

skilled in this art that various changes and modifications can be made therein

without departing from the scope of the subject invention.

While certain representative embodiments and details have been shown




of characteristics for application to horizontal

concrete substrates. [0089] Wile certain
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for the purpose of illustrating the subject invention,

it wll be apparent to those skilled in this art that

vari ous changes and nodifications can be nade therein

wi t hout departing fromthe scbpe of the subject

invention. WHAT IS CLAIMED IS : 1. A waterborne coating

conposition which is conprised of (1) water; (2) an

eMIHAITOIR ERAWIBD isonposition which is conprised of:

(a) 0.5 weight percent to 15 wejght percent of a

cdr bonyt Wﬁ@%mxwrmg eQmAgHeEYhICh by campripedaf g pvater; (2) an

P&LGES . percant | r:OUs: e

C o b AR RSIEANs SR BRSO g percent o 15
U sagiil patcedk oforarmiy] Bnckidnd)iz<d Qbnoedrgit Opewcight peraenbto 10
wei ght percent of a phosphate surfactant or a ,
p OSSRt PPELER] & a@%@f@@ﬁaﬁﬁ?n@ﬁw mpueiner, (9 8 leghone ethylenicaly
caal. , . . ’ L oS tiean
B B S
umpbatphagtsedactanamepolsnehdetsedadtaonndig) grieaspone coalescing
consi sting of vinyl aromatic nononers, aerylate

nmers, and al kyl acrylate nononers. 3. A waterborne

coating conposition as specified in claimlwherein
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which is conprised of: (a) 0.05 weight percent to 8
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bond and wherein said composition further comprises at least one crosslinking agent

having two or more hydrazide groups per molecule.

4. An emulsion polymer which is comprised of: (a} 0.05 weight percent to 8
weight percent of a polymerizable surfactant, (b) 0.5 weight percent to 20 weight
percent of a carbonyl functionalized monomer, (¢) 0.1 weight percent to 10 weight
percent of a phosphorous containing monomer, and (d) at least one ethylenically

unsaturated monomet.

5. An emulsion polymer as specified in claim 4 wherein the ethylenically
unsaturated monomer is present in an amount from about 70 to about 99.3 wt.% of
said repeating units in said emulsion polymer and is selected from the group
consisting of vinyl aromatic monomers, acrylate monomers, and alkyl acrylate

monomers,



unsaturated nononer. 5 . An emnul sion polynmer as

specified in claim4 wherein the ethylenically
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70 to about 99.3 wm.%of said repeating units in said

ermul si on polyner and is selected fromthe group

consisting of vinyl aromatic nononers, acrylate

nmononers, and al kyl acryl at e-#dnoners. 6. An enul sion

pol ymer as specified in claim4 wherein the carbonyl

functionalized nononer has at |east one carbonyl group
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wherein R’ represents a hydrogen atom or a methyl group; R? represents a hydrogen
atom or an alkyl group having from 1 to 3 carbon atoms; R’ represents an alkyl
group having from 1 to 3 carbon atoms; and R* represents an alky! group having

from 1 to 4 carbon atoms.

g. An emulsion polymer as specified in claims 4 or 6 wherein the phosphorous
containing monomer contains at least one phosphorous atom and a polymerizable

double bond.

9. An emulsion polymer as specified in claims 4 or 6 wherein the phosphorous

containing monomer is of the structural formula:

O=Q

8]

CH

[o]

H GG CHy——CH

B "



9. An emul sion polynmer as specified in clains 4 or 6
wher ei n t he phosphorous contai ni ng nononer is of the
w@re0gosisenl formul a: wherein RL of said struct uP@l/UuS2008/086043
formul a represents a hydrogen atom or a nethyl group,
and wherein R2 represents a hydrogen atomor a group
of the structural formula: wherein Rl represents a
hydrogen atom or a methyl gretijp: 10. An emul sion
pol ynmer as specified in clains 4 or 6 wherein the
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wei ght percent and wherein the alkyl acrylate nDnoner
is present at a level which is within the range of
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12.  An emulsion polymer as specified in claims 11 wherein vinyl aromatic

monomers are present in the polymer at a level of less than 10 weight percent.

3. An emulsion polymer as specified in claim 12 wherein the polymer 1s further

comprised of an alkyl acrylate monomer.

14. An emulsion polymer as specified in claim 13 wherein the polymerizable
surfactant is present at a level of 0.5 weight percent to 2 weight percent, wherein the
carbonyl functionalized monomer is present at a level of 4 weight percent fo 8
weight percent, and wherein the a phosphorous containing monomer is present at a

level of 0.5 weight percent to 2.5 weight percent.



nmet hacryl ate nononmer i s nethyl nethacrylate and

wherein the al kyl acrylate is 2- ethyl hexyl acryl ate.
waZ009A855e31ul si on pol ymer as specified in clai mPAQBUS2008/086043

wherei n the carbonyl functionalized nononer is

di acetone acryl am de, and wherein the phosphorous

contai ni ng nononer i s hydroxyl ethyl nethacrylate

phosphate ester. 18. An enul sBén pol yner as specified

in claim4 wherein the polyner is made with a

mul ti-stage process and the polynmer has a minimumfilm
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0 ,
monomer is present at a level which is within the range of 40 weight percent to 80
weight percent and wherein the alkyl acrylate monomer is present at a level which 1s

within the range of 15 weight percent to 50 weight percent.

16.  An emulsion polymer as specified in claims 4 or 15 wherein the alkyl
methacrylate monomer is methyl methacrylate and wherein the alkyl acrylate is 2-

ethyl hexyl acrylate.

17.  An emulsion polymer as specified in claim 16 wherein the carbonyl
functionalized monomer is diacetone acrylamide, and wherein the phosphorous

containing monomier is hydroxyl ethyl methacrylate phosphale ester.

18. An emulsion polymer as specified in claim 4 wherein the polymer is made with
a multi-stage process and the polymer has a minimum film formation temperature

which is within the range of 10°C to 40°C.



