WATERBORNE COATI NGS W TH | MPROVED EARLY WATER BLUSHI NG AND CHEM CAL RESI STANCE
Field of Invention 10001] Wat er bor ne coatings havi ng good bl ush resi stance and
resi stance to conmon househol d contam nants are described. The coatings
conprise polyners froma) ethylenically unsaturated nononers phosphorus

cont ai ni ng nmononer, b) carbonyl containi ng- monomer and :crosslinking system
and either a phosphate surfactant and/or polynerizable surfactant. Background
of the Invention [0002f Wat erborne coatings are commonly applied to a w de

vari ety of substratesWsTERBERNDODHATRIGE WITRSOAPYOVBIDRBARILY stucco, and

plastic. In many of thesgTERELCMINOANDEERAICAY RINETANCE based upon an
emul si on polyner, is exposed to wet environnments caused by rain, dew, snow and

ot her sources of water. The coating is exposed to water for prol onged periods
of tine in some applications. Howevdigldwhlmeeioome coatings especially clear

aqueous coati ten bl ush or iten xpased to water. Sone prior
oS had adar BEDLY' £hi WakeByb® By et Ry et s SRR s oy Sids.

100031U. S. Pat@finod hdfeh®AkoHiaSihR8Etde 1BRUER Phe CRERANWMBIQYBE KRNt @i ni ng
nmonomers. water sol uble aliphatic dihydrazide and netal salts such as zinc

salt to i nprovenviaetylsidalls vinprjuigisdusdiontsrs PHODDA U SaiPaEemnonensS9, 428

di scl osed the f ) e | ubl e car:baonyl nt ai. ni copol r as

pol ymeric. di g%@r?@gﬁ?rﬁ? 1\({)@}%1{2%&02%%%&8(()‘(rl;le%ﬁlgrﬁ(.n}{\ﬁrsé’(régmf’gn eﬁhaﬁgé’% 3%%{3%{%V\hi t eni ng.
10005] U. S. Patefictadt &0HorIdTymbdiSbleRateattntd, 447, 970, LS, 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 di scl osed the polyners with carbonyl containing nononmers to enhance
coating properties. 10006] Sone pil@L.AhLhiSsHeS0d@Ught the approaches to reduce
wat er - whi t eni ng however, they are Sui ta coating applications. 2 -
[09071U. S. Patisfit] 6, 5 WajcddinBaoamngds e SonRatnéntpp?ied s H245662icAl ofdi scl use. d

styrene containi ng enul si on pol rs wwth poi ynerizahle surfactants for
i nprovi ng wat -SW%FT’ éﬂ‘fh_rﬁf "f“@& giggﬁﬁéeawr%P@é@&ﬁ@l%@ﬁ@f%&ﬁh%ﬂwé.
[00(18] WO 2004028 b7i2atHns el 08Hng, NenitisR valed HRA TR ehuG oSt AliDheg el dekyde or

ketone groups and pol ynerizable Surfactants to enhance water whitening
resi stance i orwetenovabhentpeassliberaggnlsivt snoey adhabénsesrces 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 zine 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] U.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.

[6006] Some prior arts also taught the approaches to reduce water-whitening;

however, they are not suitable for coating applications.



100091None of the prior arts addressed the issue of early water blushing or

whi teni ng resistance for coating applications. There is currently a need for

wat er bor ne varni shes and water seal ers having good early water bl ushing

resi stance, such ati Ether two to four hours of dry tinme under norma
conditions, to sustain unexpected nun, spfinkler water, or sw nmi ng pool

wat er. None of the prior arts taught the disclosed polyner conpositions for
early water blushing resistance.. 10010JWat erborne coatings al so frequently

of fer poor regivrpnce UG. ehem €8l S041BL add €. oar@RNPYIMUSREs6 N ANRR S sa:nd

of fices., such as gasoline, notor oil, brake fluid, transm ssion fluid,
househol d cl e&HENS CoppmeFetlaanpA TTuVHS po e rakie serfacini OhanpiokEE The
rior arts me Vi rbonyl contai ni ng nononers

Fo enhance reg%g?anceﬁgg¥&H£%¥%§ gHggb EQEu%%%d é?%?ableyfor SUG | wgterbtlne

coatings to offie8] goodwwmwcmwbdtsymsaaﬂhess&)@ftmaﬁ@mawhmnhjggﬂﬂdhwel of

resi stance to common chem cals. Such wat erborne coati nag conposi tions woul d he

of particul ar OV FEYPSAKINCLARSTBAD I FUFAE T MENBRSHY PRIt es, such as
concrete, til ggisPhedidhe - he I nvention Thi s
i nvention dlsclgseé éhp éﬁ%ﬁéﬁ£§MK§§h§h%€é¥ﬁ cF%&.value for utilization in
manuf acbui ng ﬂﬁﬂ@fbornﬁomnahhmgnémmnmﬁdnﬁnﬂshesmﬁhﬁaﬁﬂyamnﬂﬁhmhhgmmter

seaters, and ints, tin with ese pol er excell ent
early water bgﬁgﬁFﬁéﬂﬁﬁﬁi %F&H *K@ F@F@ﬁcirgﬁﬁngg%ﬂeﬁnﬁﬁg to water
spotting or blughidge %@K&%ﬁr@té&mﬁ%\n@ ¥d emowgﬂe} SlusBs S st B,

resi stance to conmon househol d chem cals, such as gdgasoline, nbtor oil, brake
fluid, trans ﬁ@bla@ﬁﬁﬁﬂ tm0d0 fmd@smfdiry: hmnmdsr nopinadewdgiosartn meptdihui ds,
antlfreeze and th of val ue

P LT e PexhESed B spri e Ga T Sy PRt heR ettt i S0he BRRR

var ni shes, fOfaug&&h@ms&lbgerdtwl}xﬁezaﬂmﬁom@nﬁfor subshhet Blukhiah Udishcwood, netal,
masonry, plaster stucco, or plastic. By virtue of their high level of wat er

resistance t hB&Q dF e ol Wakrhasne epatipas geo frequandss Ofﬁﬁrmurmﬁtmé@ plaﬁmlpaisnt s,

var i shes. e akeby SEA sy (T IEKALRO.MANCENGE L S SHRCAELAELRL | o2 for
utlllzatlon in m nasonry |n51ance t he

pol ymers of tfiig, trmsamsmm:aﬂeh@ﬁse}pﬂd tllem&@ﬁvmaiweleﬁlﬁﬁg ﬂﬁﬁls,l tifRkidigngai nt s
and wat er sealergﬁfor application to garage floors and concrete driveways.
This is becau@sl ey e aHET @tsippTiopgd oS ioaAR B BSG I SPEORR CORIRAE er,

gasol i ne, foh i e, and a w de
variety of ot glr]&lg Pgrﬁlp%‘ﬁ%%cgtatsgg?%{o?gl%%o&?g s ﬁl]# %S%%?%i%g?%e fl oors and
concrete dr|vwnmﬂaundﬂﬁmﬁgﬂMQﬂﬁrgseﬁmﬁmmwemiqpnmhnm&mwxmmfamghMymduScloses a

wat cr boni e coatJn conpositiqn which is conprised of (1) water;

emul si on pol yIFEFEEEHS FTF?%C ieas. |§u°2‘dﬁ%$g§‘é]8 CB?t“(ga‘)"nﬁ’oﬁlt‘\ﬂé? &’H’t’ cent to
15 wei ght per&g&&t r £mgﬂg ght per cent
to 10 wei ght percgﬁﬁmﬁ?ﬁgfgpg§%ﬁ%§%giﬁcontéﬁﬁgng nnnoﬁ%igg%ﬁ% % ?G% 05 wei ght
percent to 5 Wejghirighendersts. of a phosphate surfactant or a pol yin erizable
surfactant; and (3) at |east one coal escing aid. 100141The subject invention
al so reveal s an emul si on polynmer which is conprised of (a) 0.5 weight percent
to 15 weight percent of a carbonyWunfaR¢tirapahigrgnmononer, (h) 0.1 weight
percent to 10 wei ght percent of a phosphorous containing nononer, and (e) 0.05
wei ght percenwﬁﬁﬂ 5 wéﬁghﬂnp@mueh&ﬂ@ﬁ&appbmspﬁaﬁ@HﬁumﬁamkaﬁaMQﬁma
polynerlzable act ant SCri the | nvention 1001511t was
Cnexpect adry PEHRHCE hEMkayaRbEhG ok SPHE FuBhiA SR sor Bref ¥ionar s and
phosphor ous c@Rfeakdldg aH0 PSB! SI"Her@tergNnYe{HQrwﬂpﬂmspoNrﬁ&s ofitesediiantnuch better
chem cal resistance than carbonyl functional nononmers al one, [00161The

pol ymers usededarly waer watheng sk whiteng iepiglanentidsire POmsoRs lopkiter SPAVEALT on ar e
conpri sed of n [ onyl
EnDtlonaI|zedﬁgggg%gngﬁ%gy&ﬁg%;%glgﬁ%?%%$8§§¢ggingﬁr&£££hgkﬁ%¥%%é of a 4 -
phosphor ous clanisatdid oigerMae] suek as f@p1ilks, GootwediQ btakpened mtanfreisSomelieght per cent

of a phosphate surfactant or a po}ynerlzable surfactant and optionally (d) at
| east a crossPGUSRING clegasss. AW §lcrnBe Sidrodiigar 434 e ldeot t p. s per

nol ecul e). The crosslinking agent is optional as it may be added at a |l ater
Lime When a coating conposition is fornmulated fromthe polynmer, 111017] The

wat er borne coating conmpositions of this invention are Made with these

pol ymers. Such waterborne coating conpositions are conprised of (I) water:

(2.) an enuIS|on pol ymer conp03|t|on whi ch |s conprlsed of (a) 0.5 melght

I T b " P e I T L P PR | PP T IR I f " N\ "




t hose having at | east one phosphate group, a.s well as salts thereof. Salts
include but are not limted to sodium potassium Ilithium and anmonium salts.
Non-limting exanpl es of phosphate surfactants having at | east one phosphate
group and salts thereof include the nono- and di-phosphate esters of flenyf
phenol ethoxyl ate, phosphate esters of tB8kdecyl al cohol ethoxylate; phosphate
esters of isodecyl ethoxylate, and other phosphate esters or aronmatic ethos
ylittes and alli.phatic ethoxyl ates, phosphate esters of Cr.:14116 al kyl

et boxyl at es/ pygaty ) xy! ah&so1anerstorenib ikenti@nde BT ¥4ibE 82 utilgfiR@fin Another class

of phosphat ¢ group contai ning Surl herants includes phosphate esters ol' Cureio

al kyl et boxy| atastpitopgrydtagesmaheitienn sedheaspamtaot wmisteon®r vtesorofirtaally east 50%

by wei ght of | ene._oxji.de.and,.pro ene .oxi de groups and the propgytion of
et hyl ene oxi d%’E‘&Bgng“g’ﬁﬁgg%%é‘if‘}‘g%%ci zalgpgﬁ%’sr*g’ipga T BRER ?fé%lgsué’t Yeast 10%
by Wei ght, basgthe@fitieheni gy rial df venn@ubistaicetihe, £t by baneuexige: @F aupins and
propyl ene oxi de_gr ougszi. Such surfactants are descirthed inljnited

St at es- Pat ent TBkB4gXEPEr PR, vRishisngy! BriciieRlEs: atieviaediepp pstetanther ei n by
i tabl o for CrarierREERR bRl e e e i o
invention. 100&k8htgmwesdiablsyfdvaidvaitie pbosphatdasuil ot antia niakédgide t hosc
lis,ted in I\/t:Cutchegn' s BEmuyl si_ ti e{‘s and Det ergents (92004 edition), such as
Rhodafic(r) 1BEBS@ENdRElA$ HeIREEPY!icaipn dp garapkilseys And peicaerp dripgsv e,

RS- 610A- 25, ; and RS i - r - 0C 15,
0G40, 0G 60 ?ﬁgﬁég%%‘%%%ftﬁmg%gi{‘ggméﬁg%gfgg‘i Ar@%‘c‘f&ﬁ’f/@a‘g%t?’ﬁg&%’gg%s and 5570
from Cogi s Comporail brke Rugiatrhantissidn 270, adtifteens iahd n Jvidndarapbiosthef r om BASF

Cor por at i on; and s thereof, i ne enbqdi nent. Dextral."

nd .tj]e like, xt.ur , gﬁﬁ? 9
0C410 (nonyl %PFQHB‘P s diehgeyrape E’Pslg RRE0 gRIPAEF §10955 GRY BRI EF RS al L. L. C.)
is used. In a r enﬁ%’ svbd t.e ester
(Dextrol T™M OC[U}g@?r om 'Dextrg%&1 @g%ﬁ%@ﬁﬁ?ﬂesﬁ%&ﬁ% ?%%é%gwaﬁéﬁgf%h imting
exanpl es of octneposgiintvalbkbieisphogpisat eS(Ihawtang2atn beaktongnépérespiporitisnaci d

roup and salts. thereof .incl.ude hosphor ous- caont ai.ni ng acids (.e.gq,,
ghosghori c ac}vﬁfc}‘ﬁﬁﬁcg Sé%ak?é%%‘;ﬁé’fi%%tﬁﬂggmg}&@ fn‘o‘}firj‘rfé%h%‘g horic acid,
pyrophosphor i ginc@lafized HoRGLYPOIPNRELE: AGLEh t@r@wgpgha Reri c acid),

D
monomnet hyl phosphate, nonoei hyl ‘phosphate, nono n-butyl phosphate, dinethyl
phosphat e, di prdsphorphoepimaniag natmeyier.aotiée) b5 phighpprcatte Avietzht aerderdt her

esters of phosphorous-cont.aining acids;. and the |jke nd, m xtures thereof in
one enbodi man?f,oa &%ﬁﬁ%ﬁ’ ?%%36%-"1?819? B&M?Sﬁ%ﬁ’i%ti‘é%fﬁ%aa@ (ﬁzf? }céft)fm(?f pol ymeri zabl e
surfactants camideindgsetl i n synthesizing the polyners of this invention. These

polyneri zable surfactants are normally either water-soluble or
wat er - di sper s{091d] Uni Tledubteat 1@§Glmlé$ﬂ0 Bygbguanypgn paivied whidties Pat ent

6, 239, 240 desgri rd za C tS, thise at can be utilized
T the. pol yros agfsel ELTR S G 8 AL A0 bty SR Tt o2 Pt e
5,92, 73 and UhinteshaStat @snfatie(t) 0l R3ghPALcan & 1 heeigopateadoher ei n by

reference for the purpose or disclosinu such polynerizable surfactants that
can be enpl oyR#PsPROTERECHHRINE sonemerHing (Pl EhvEght ProBD L THE S5 P RSN zabl e
surfactants ofy Lovent i | LAl _hydrophilic portion sel ected
froma sul fbnéitéeig}%stﬂ%\{ggﬁrﬁﬁ%% nﬁ%ﬁé?‘??ﬁg}{?ﬁﬁ%g@%% f'y] am ne noiety, or a
phosphate allyl am ne noiety, and a hydrophobic portion - 6 - selected from

-R, or a group having the fin-pada I}g)llZCl-l? 01,,-, wherein Ris an alkyl
group or an al kyl -substitut ed%ﬁ@z@—%ﬁ%@&ﬂm al kyl group has 1 to 20
car bon at ons, g §f er abk ¥ ad OndQediBaIGFRANLALATBom BRIk diSafdnlPEBORIa FrOm 2 O
100, prefer abi y 2] to 1. 5.a The‘Q)ﬁydrgphi lic port?nan an(d' t he h)l/l ropho r}c portion
ar ¢ connect edmbyomeansd phospheova keritinbgndoncGorbinmepélpner afnmuthnpdieytdneri zabl e
surfactants can bﬁauged in. oreg.a{i ng,the }90'%&{@? Ofi this i nvlenti on.

Vit er - sol ubl e® BPCRAEET “PE|ser §ri Ceg%‘_r“%/ﬁif PRABTRCTSNH FRERHTSURAYI ng a terni nal
al lyl am ne npiggtj es tNatp,dBeldS8ddih thdwakpbhes vdditg LigoRabY®rEisof this
invention are avallable from St epan Co_rgany under the Polystept trademark. For
exanpl e, Pol yseptonNvsconpigetlad (@S wsigat prredeheds pelgbheercorabl e catbefidct ant f or
utilization i he practice of' this invention.. I0023] Nunmerous water-sol uble
or watcr-di sp@-’rn éﬁx%qaglzgé(;@??r%rﬁ%ragﬂtgws Pl ear‘r:ftng&hclié/?"ﬁ@%gip ffrg%oﬁgl allyl am ne
noiety arc suitaNc for use in making the polynmers of this invention. For

i nstance, the potynerizable surfactant can be an ally | amne salt alkyl
benzene sul fonate having the formula I: wherein Rl is an alkyl group having 1

b rayal s e o Y R PR o PR I A £ b A s e o D R

L D R T | N



R20 (0 I-1,CH, 01_ 060. X wherein .R2 is an alkyl group containing from1l to
20 carbon atons, preferably 10 to 18 carbon atons, n is an integer from2 to
100, preferably 2 to 15is selected from NL1-13t,or -Ntlelf, wherein R4 and R 5
are independcnt!l cclected fromC (1,4 alkyl or hydroxyal kyl groups. X is
preferably NH3 , An exanple rila polynert#able surfactant of this type is an
ally] airline salt of lauryi sulfate. 100251Anot her preferred pol ynerizabl ee

surfactant is an illvl amne salt of u phosphate ester having the (brroula 3:
1: 00- ( CH2a- 12@hosphH@hs %&ﬂmﬁﬁ@ﬁﬁ‘édﬂmﬁr Jcl §0§’0ve?éﬂf¥brc9ﬁt @B g pltbst ddUt ed henyl
group wherein the al kyl group has to 20 carbon atonms, n is an integer from
2 to t 00, prekephkyufadtant 0ba palrydxexzablg sglcent enfl m;omawei)@t leapRI R 1. 1V,
wherein R'' a I.ndep entI omC LC.. Ky,

nyar oxyal kyl - gesupeiiieePIRRRtERon GF hiEh e P St ko A Exanpt e of a

pol yneri zabl ecrosginkagtapht @f)pﬁidihaSasIlY ﬂﬁtylbﬁz adle@dtlaythteptiin@ evialatco@fingnonyl phenol
ethos ylate (9 moles FO_phosphate ester, [0026]Yet iinother preferred
pol yner i zabl eSYUPFsHEEstoERgted ?Pméh"‘r'ﬁ‘élygﬁft of a sulfat e haV| ng the formul a

R6- SO3 Xr- L(@l?f:l 1 They\@%%car e%%aﬁﬁ%%ﬁls th]f%'fﬂﬂPmt} Sk %Ecar bon

atons, prefer 1(1 to | on at I's se cte rom
4\ 111, R4, or thskd pRAB(Ers. Whels %&rﬂémcbaﬁﬁgaﬁmpomﬂ@ﬁemdﬁnhﬂ)ryseé el egtvedert r om C1- C4

al kyl or hydroxyal k ro eferred M X to represent 'NH3,
[ 0027] The sub aPG{Té‘EP ‘gh%@ﬂg@%m%ﬁﬁ 8 WEG Kgoarripebe (9l WFIRBIRATC@bst i | uent
that can be epp]pyednas Ut 6F s SehuRl ¢uRlioNaLeE nHiSRer sgb)bc} ude@g@f abl e

surfactants in the practice of the“subject I nvention i scl osed
in United Statoel Wagbmer&:psaﬁa Blﬁxsphm‘nes tedghinpgsorefetdc} 6dSStagepeRanent

5332850 are,| DCorReraled PErELLBY el syance Eer, Lhe, purpose, of o scl osing
i nvention. 10Q>aﬁla%stsaﬂhﬁg ﬁg@f@ hhdiHg ach pheew v W@Q@S%ymcﬁre) 1#@st one
al keriyi substituent includé conpounds having t he for nul :

(3) at [east one coalescing aid and optionally. The crosslinking agent is optional as

it may be added at a later time when a coating composition is formulated from the

polymer.

[0018] Suitable phosphate surfactants for use in the present invention inctude

those having at least one phosphate group, as well as salts thereof. Salts include but

are not limited to sodium, potassium, 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 Cj9-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 grovps 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



ercin F.: is an alkyl, alkenyl or araikyl group containing 6 to 18 carbon.
atons; R is a hydrogen atomor |IMalkyl, akenyi or am kyl group containing 6
to |l S carbon atons; RO is a hydrogen atom or a propenyl group; Ais an
unsubsti kted or substituted al kyl ene group of 2 to 4 carbon atons; n is an
integer oil to about 00, prek-ably 2 to abeut t 00: and NI is an alkali net al ,
an aimam no, ion or an al kEt nol am ne residue. (0029]In the substituted phenyl
compounds of the invention, the alkyl, alicenyl and aral kyl groups of R and
Rs are indepepgdgpid o 1§@tﬁaﬁﬁ§ ﬂh@s@ﬁat%ﬂrf%@ﬁaﬁﬁ‘g@u@d’bléjf& & 1%%&1{11%’&%3*3' e al ky[
groups include, but are not "limted to, hemn heptyl, octyl; nonyl, deify],
undecyl , dodeb@kﬂhandE@?gcmm9@$@@§cﬁmnspemn@@et|yl hexadecyl Ileptadecyl

B et e Y] 2 A b RS e BRSO St

t etradecenyl , Mp€nte@CERMHulsi fex &dﬁpemgentmam@aﬂ@@nyémﬂaﬂﬁﬁsdifmegnyl
Sui t abl e aral kﬁb‘%rfo}fgs include, but are not limted to, styrvl, benzyl and

cunyl . 1903017 mA-o Yt &]%9%9?{1%{?@% B4 alhs-61 QrRS-61 @A 125 0RBr5 0, For t he

pur poses of t y | T ntly or as
S xture, . 10051Rrert Rord BNEA R DERERE .?éﬁlﬁ‘égﬁw%??%@?’ B ens
gnnps. nej Od@() ﬁbmbexafmhmlczatmylceﬂ&ym@om& end,sshafyhedesis anthoraRingt yl ene.
The poiyoxval kyl ene_gr o "- can be a honoppol ynmer, bl ock polgner or

random pol ymeklea C%%%?Qfﬂé"?‘ﬁé@@ﬁ Mapios®ieup ﬁfu@@aoﬁﬁéﬁﬁnd%‘? Ketants

t hat can be ugﬁﬁa c | 0 ed by adding
an al kyl ene, oxi %ﬂ‘é’ﬁ% eg%)?eﬁﬁﬁeér%&ebotgg? v I?é%@ Ggfglgy@gnn)g e (PO) to an
al kyl ated pr opthnwlatpIphns;ﬁmatewatet)ftmmmter mmme:al L4uCfad igeg. hhmomimrli ct with a
sul fating agent uch as, s rie add, s lf nmc ac | fonic acid, or
The i koo & b1 PobodBamy et L e e Rho Al eatt Heo bRt ER 9153 A
currently pr ef)gh%pghg{lggﬁgf(;?g%g&tut ed phenyl conpounds sic dose conpounds
having the ibnnul a 5. Wiherein R, A Mand n arc as defined above, Mom

preferred corrﬁwaﬂbls arlsort-Hosien wrergiay dﬁ'otheepme@émlwadmfalhaying aAldagt caehy| ene

CH2CFT, | d d
{nose wher ei PRI RE S AT o U g9 GoRBrgT P RRA RS SROE P06 EOdbbt 30,

100341The po 15@%%%&@%&&;@16&5 ﬁklaxyﬂﬁbﬁadpho@lukxéxdeérbﬁghwhaﬁé gci8al ts can be
enpl oyed i n naking the pol yners of hi's invention. Suitable polyoxyalkylene- -
(al lyl oxyrreCth‘OBh%yhOYéﬁfé%l t5pplyidsebag acyd, @ﬁém@@heﬁm@@mé) haV| ng the

formul a 6: ESO

branched al kygorﬁelgglhylc |_@g]zja}gm mol’é %31 @Wgﬁoﬂ{ 6%0“6(1)"[\%)% }éart%b Q@%{

carbon at ons, mamﬁhmﬂﬁﬁdpﬂqﬁﬁmﬁbhye&@lﬁmxkzpﬁamh&muahaﬂﬁmd@ﬂﬂremsmhydrogen or a
nmet hyl group, and is preferably hydrogen;, A is an unsubstltthed or substituted
al kyl ene gr ouphasayetREs- Qﬁrﬂ%inwg@&’(dﬁowd g%hjéa agd pgxigresihagepfi A eger of | to about
200, prefer abér}{b@dlﬁlgntaﬁ%ﬂ&olm%cﬁﬁEseusB{ief erably 2 to about 30; and Mis an

al kali netal, an ammoniuminn, or an alkanol am ne residue. Exanples or al kanol
am ne resi duefRbc!| udeA nodoeiriean of polnhmdzabta duefabiano lcanmbsresedandyrithesidinge.

011351For A, .suitable bstitute ubstifute tette gro i ncl ude,
][ or epo{ymers otu t?uss%nvention ]ﬂese po ymerEza le uxqfa ax%:s are normally eulﬁa er

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.

[06022] The polymerizable surfactants of the invention preferably contain a
hydrophilic portion selected from a sulfonate allyl amine moiety, a sulfate allyl

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



exanpl e, ethylene, propylene, butylene, and isobutylene. The pol yoxyal kyl ene
group -(A0)"- can be honopol).ners, block- polyners, random pol yners, or a

m xture thereof. [00361Preferredyo xytt] kyl en e-1 -(al yl o >tined, yl)

al kyl ether sulfate s a that can be used as the polynerizable surfritiant in
maki ng the polynmers of this invention aresef the structural fornmula 7: 1H
CH2OCH2 d -1.nCH2 --(AMr &Dahl wherein R 11 is an al kyl 2roup containintt 8
to 14 carbon atonms. and preferably 10 to 12 carbon atons; n is an integer of

| to about 208..:di frosheRabl ¥ gx%téérgaﬁﬁgﬂfe 50012 RS- ECRIEE 5 bLeRid R i@RpUt  30;
and Mis an alkali netal, an a niumion, or an al kanol'am ne resi due. Mre
preferred conpbungtsumoercant Abgesubbtened phapjl greipaviteay theorlkdoneyhasdriody, a i s
Ste 10, and Mis NH 1. such.as e, conpounds avai |.able fro i-1chi Kogyo

Sei yaku co.. ien ¢Biy SRR Y REEETRHECRs R i 8 Frrde2Rot0? e 00997 A

wi de variety ,ef'é%ﬂ:ﬂ?QﬂN"le%@hﬂ/&ﬁﬁﬂﬁiiég&ﬁéﬁ@ﬁ@'ﬁ{eﬂlﬂ?@h@@ic kttdnzgd i n making the
pol ymers of this invention. These carbonyl finmetionalized nononers possess at

| east one al deprgedapbpimaes ¢f)a grolept bemd. fomtsagionsnésysdipphwrdrizablee doubl e
bond. In othe h n rs are Kk n tnet i [ | dehyde
Functi onal i 2ot SO aPe P ST MRG0l URaSThENS of MO ARR AP RS st
functional i zegr wRBLIRpervibld pdlytREEAblesueabE Radng ¥ t@Rtnt allPaimihe carbon doubl e

bond. because mul tiple carbon to carbon doubl e bonds can | ead to undesirably
hi gh | evel s ofMoriigsERf Rivse Ul W YRGCHENg M polypeosel SonvedpregearaliPlpe exanpl es

of carbonyl f td | A : =y Lo ] j£e of this
i nvention incﬁgﬁéh cré?§?%¥&g@8§§é?gﬁgagggéﬁgﬁﬁggf%%ﬁ%%ﬁégggggﬁ%§§§lkyI
benzophenone, NMfRb bjrfagamlied pretiratdquahdebytie, suFacthutfanaiiegtet m)ther yl at e,
formyl styrol, vinyl alkyl ketones containing From4 uo 7 carbon atons (e.g.,
vinyl methyl Refdise! s mpendehyl ket one, vinyl propyl ketone, and vinyl bulLyt
ketone), di acgienc acryhabus A56H0RNbICAR WAL ReHiniBRELANE ML hasldal & 2-
hydr oxypr opyl " acryl ate acetyfacetate, |, 4-buni'nedi o eryFate acet vl acet at e,
and (et h) aer dvinyatdkyinapribpenahsmofetyt fre sfivahwufon ude B20-ddng theRbhongsbf R2 R3 0
wherein Rl represents a _hydrogen atom or .a,nethyl group; R epresents a
hydr ogen ato myEntony PXHFQg&*ﬂ¥ﬁ4EPW?%ﬂ#%%¥ C§g%§P%8ﬁn§ﬁ5 fnﬁ$$épresents
an al kyl gr ougr ReMkABehs @D f6:uShHMPOR r@h@mB1: and Rl represents an al kyl
group having froml to 4 carbon atons. These nononmers nay be used either
individually or in conmbination wth ope nore additional carbonyl
functionalized npbnoners. Preienies f dmetional i zed nononers are

di acet ci ne acryhuni de, acrolein, and net hyl ™~kétone. Di acetone acrvl am de
has the stiucturai foinmula OF1CH3 dild

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 +NHR4R5, wherein R* and
R’ are independently selected from C;-Cy 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 salt of an
alkyl ether sulfate having the formula 2:

R2 O w HQCHEO’R—\/\

080, x*\/\
wherein R; is an alkyl group containing from 1 to 20 carbon atoms, preterably 10 to
18 carbon atoms, n is an integer from 2 to 100, preferably 2 to 15, and X" is selected

from NH;3*, "NHoR?, or "NHR'R?, wherein R* and R’ are independently selected



H2C=CHC, NC-CH2-C CH s | CH3 and is commercially available froma variety of
sources and is highly preferred fromutilization as a nononer in making the
pol ymers of this invention. 10039f The phosphorous contai ni ng nononmers used in
maki ng the polynmers this invention contain a polynerizabl e double bond and at

| east one phosphorous atom The phosphorots contai ni ng nononer will preferably
be a phosphate ester. [004111Suitabl e phosphate esters for use in the practice
of the present invention include those represented by the formula 10: R 00 I
wherein R r eﬁb&ﬁ@m‘éalﬁymﬁf@lﬁr&%ﬁ?amﬁ%@a & e bl ragk oup;” %@%x%%[@dﬂ R2
represents a hydrogen atomor a group of the structural formula 11: 0P1 0C
0-12 wherein Rblymgazarbkmpfae@emfstha thiyadis ey eHy laanoine o4t of Imeyhylfagr oup. A

particularly ) ate | or res nverny

hydr oxyl ethyﬂ%ﬁéfha é%éﬁg 8?%“§§F%§emﬁﬁF@W ?n g?%mﬂﬁﬁé? ?ﬁ% t radenar k
"1-MJTI 122§mﬁﬁﬁn§eg@n§mmﬁ%m@gaﬂﬁﬁgg,'The phosphorus cont ai ni ng nononer is
different fromthe phosphate surfactant is that the phosphorus containing
monomer has a nmuch smaller hydrophilic group and thus typically is neither
wat er sol ubl e as a nmononer nor R¥EB{GELEYU®KoROPE a pol yner. The phosphints
cont ai ni ng, nonomer typically does not have theQTaLgéne | yeal kyl ene oxi de)
segnents and/or sul fonated groups (strongly hydrophilic roups) of the

phosphorus con ni sur tant or the ynei i zabl e surfac Thus, the
phosphor us covﬁ1 M %S%ﬁﬁﬁ&@?r fﬁ%&l %Ibérﬂtflﬁﬂgrpgﬁﬁm‘f’%mpﬁ%ﬁ@l d@ﬁ%@%
surfactant a”@'é@ﬁo@&wﬂﬂ%ﬂs%@ﬁ'a‘ﬁxﬁﬂé ﬁ?&xﬁ@tto 1%6&%‘}%% £ 2L, e gakd y

unsat ur ated nononer or m)norrers use in sy It Zing the polymer ci hic mm
enkin i s copobateresd fzab N i TNHjmeomMEle%rwhabilﬂlsandﬂ%f(aranﬁﬁpmﬂemkja bony]

functlonallzed nD r phor.ous cont |n|n utilized in

ki gt he. pol YR Brn GG TRERES RA HRE ORI it EaFR S S i SPESHononer or
nmononers w | |Nﬁ330An@fcarﬁ151\%$§ o%wﬁ%’(%){ﬁ%dtﬁﬁgi” &i els dnhgly fﬁtﬁﬁxersﬁl@'bﬁal
enul si on pol ynmeri zati ons con |t|ons utilized in synf eS|2|ng t he pol yner of

this inventi omnyhﬂ@d@llfﬁxtaqyiﬂte@mbleeﬂﬁylphm}ﬁ]atels}tmnsatur at ed nononers that can
Al pha- bet a ot IYEBRT cai Y-G0% b e”h’p@&w' S e SR TS
var ?Lﬂéaiﬁﬁbfﬁg%‘i%iava@g@ﬁé“ AR esEr oS &Pﬁﬁ@épé Ui i BRChe or oup.
car bon at ore) BS0R R a8 1EED b At E*e??%%'lb‘fo?ﬁh?’?&f%‘%?fgc S Ao s

et hyl (net h) acm]d:cﬁé&orﬁ—l\m; *hingxy b hatR IRy whytkat & ang) Icmaiddyj)éadeiﬂlyl aci vl at es,
such as |sobo rret h)acryl ate and_ cyci| ohexA(neth)acryl ate, styrene, i.e
styrene or su ftdLﬁf@H %t@%ﬁégﬁrhv%rmva%%ﬂaa%waflfp!ﬁaﬁﬁ@?% for & y¢ BREESERL ¢t - but v
styrene; Vvi ner\uqu uene; dienes such as 1, 3-butadi ene or isoprene, and m xtures
t hereof. Al so vi nyI esters with 4 to 25 carbon atons, such as vinyl acetate,
vinyl al kanoaf0828y t helle sméstlmﬁlphwlonmmmnhémmgmb@sﬁocaalkbeylused in the
nonomer conposi.ti on. gll tri

uch as (nmeth)acrylenitril or. ol efinicall
unsat ur at ed h3HPEEENt t %}aq@g e\}l,pfﬂ)’ d(ﬁﬂ’”a&f 3%1“%’@ ‘Ialte&élﬁ@el@m%??léf@ 5‘?%‘3 Vi nyIy

fluoride can ﬁir 1hE 1Hﬂ%d;grﬁﬁfc%lo@m&@bjébm&\/erﬁﬁﬁ%clm%cﬁsdlé‘s‘éh%’@nﬁhdﬂyl esters
of versatic acl suc e nononers comerci alized byl lexion Specialty

Chemi cal s undsutasivetent 3d82.85heSha/E@Vikgs  Unl@d atdeslPatent 5,383,854 are _
[0043] Unsat ur %%gl%orate r[ﬂerem by reftg:rence gor(ﬂ% }(%npose cfl%hsc olsin% p% 39)1(31{2% et tonality,

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?

K}— 0{A0),-S0,M
R

o9




whi ch include nononers or which the acid groups arc latent as, for exanple, in
mal ei ¢ anhydride, are suitably selected from but not limted to: acrylic
acid, nmethaerylic acid, oligomerized acrylic acids such as beta-carboxyet hyl
aerylate or its higher anal ogues (commercially avail able from Rhodi a as
Sipcmcirr" B-CEA), itaconic acid, fumarig-acid, mai eic acid, eitraconic
acid, or the anhydrides thereof, styrene p-sul phonic acid,

ct hyl met hacryl ate-2-sul fonic acid and 2-acryl am do-2- nethyl propane sul fonic
acid. An acid bearing nononer could he polynerized as the free acid or as a
salt, e.g.. the Mtil or alkali nmetal salts. Am de-hinctional eonononers
include, hut are not limted to, acrylamde and nethaerylanide Anot her

conmponent optl nal | y; pre eat units of 0 ar boxylic acid
groups (ot her™ Wﬁﬁr%s §ﬁ%é‘@5?ﬁﬁ§' kﬁﬁggm%aagynm$ﬁ3ggg ﬁ@@ &’ Sg")gnnnomsrs
with acid fungtd gRaddeh Yok 8r &1 SRENLIKER/ I JVRNGLS ohRPTohfddinds W 1 deLBoAvVer age
based on the weight of said and In another enbodi ment |ess than 3 wt.% and
still anotherm@ﬁﬁ0@|WﬂﬁU@HE§SaﬁﬁaQYQPmm@Wﬂ@HH@:Aléénynﬁﬁﬁ%@ﬁﬁiﬁnethaeryl|c
aci d, crotoni oni urnar r [ AGi
100441Anothergggﬁkégié%@& 8@?§%?“Hfé¥@%h§§ ]1$Qﬁ1&3'S%QIqbﬁﬁéﬁgggolyners of
the present ipneniilon t@reoypeharandov+d ﬁﬂmlkamﬁsatammnﬁﬂ@hmmhymmxyal kyl
(neth)acrylates (éneth)aerylanldes and substituted (inell Cacryl am des,

N-vi ny1- 2- pyr?EW? YRBEEEHAGH act arn, 2- hydroxycthyl (meth)acryl ate. ,

2- hydr oxypr Op%ﬂyg?]mat h) é’ Lﬁ%ﬁ?lte?i r@! 10BN C‘f@ﬁ‘é I?%Q?fogll ﬁﬁaglkvﬁ 411§enyl

hydr oxynet hyl ohexy acryhtte, r oxy-
propenyl oxy) pambaﬂialtky]*@)mpé‘qﬂli - @Rt miazﬂhpmhﬂmm}eseldﬂtadrmnﬁlmydydle tbemetdm) acryl am de,

Si t W—\ Rhod d oth d t
o ooyl o oG Se SRR a3 B o e Dot TR BEry o e
M xtures of pRlA, dEEﬁOhﬁlfeE:?l é&&é&yﬁ%&’dé\%ﬁp%@decw(i}%ﬁtaﬂé’@i RRIddcg1, 114 i ners

shoul d be used at’ appropi ate [evels do'not impair the earlier WS.CT
resi st ance. [E@ﬁ@kvwnmﬂoamdﬂaﬂiBum@m®ﬂkmsdgampahEbEEQNémpimyémnuﬁtohe
copol yneri za

i zabj e t af vinyl i
Gt i ved i n TASKP NG RERE O REr "Bt R aRE R b PR oaR P Rbt “exceed

about 25 - 1&nadé@%hﬂh1§cr@ﬁe§@m &&da&&l)n q{e@tadmngmndqfctmmmar §m§iﬂﬂl§ oyed in
maki ng the polyner in the case of polymers that are enployed in exterior

coatings. Thi &alkyl g@gawéluéglmmm hatited dntsticd, here] uidevmibout 25 wei ght

per cent vinyl Jronomer s are prone to.yel Io ng. and chal ki ng on
exposure to u‘[ﬁlsgﬁaol g¥ ﬁi}faﬁlﬁﬂ HOBP ag\"eorclmé1 R)Hans ar1 f&r 8@035()%1‘@ yrrers t hat
are enpl oyed pitpesek ©f iRIpréeat inightRRPIHkCALHAAS nig &QEE@i:ﬂeﬂ;eﬁﬁSntl)h@i‘asJaO or 20
wei ght percent vinyl aromatic nonomer. [00461The pol ynerizable surfactant wll
he |ncorporat@@ﬂWWEo the polyners of this invention at a level which is within
t he range or t he
total weight @Pgih Q$ﬁég§G?$ﬂ%u&ﬁp§nﬁkdza ég§%$ 'ﬁ§ﬂ%@ﬁ&@f§§%§§Q?§plcalIy
be i ncor por at ednigié, @tﬁﬁ@ep@loymena b@fyiéﬂ‘el, aad wnvtentlcen Ehepdigsghlkwleneh is within
the range of 0.1 weight percent to 5 weig percent and will preferable be

i ncor por at ed £19EB -¢ M%npﬁnﬂ?e‘r@nﬁpobﬁ‘i‘%r ﬁ’lﬁ%ﬂ‘?lv@ﬁf%’%ra&dql’éﬁﬂy‘%&?ﬁ is within
the range of 0.2 ..0nd 0.5 weight percent to 2 weight percent, [0 047 Jil be
carbonyl functionalized nononer will be incorporated into the polyners of this
invention at mWoBepel vhibstitutes! plichiilisarfadtents dngearobe Ghed imtieghdctipentiémt to 15 or

20 wei ght percent, bas po t al i ght or the pol r. The rbonyl
functi onal i zedVRBHSHRER I¥¢‘%%égyﬁ@ﬁP%é?p$ygﬁePH@8? Qéggﬁh ‘gﬂgﬁﬁolynei-
of this inven | &0l t percent to
32 wei ght per%@%?pg%&?mhﬁy 2@g§§gpgﬂ%%&?h§8ﬁg@?g?ggﬁr%%gg$%§hgglyners of
this inventi omlﬁﬂnngtheeaddlct Wnﬁhdﬂsuilﬁatmg sgeinhsitches salfige: afd, 2ulenightidper cent to 8
wei ght percent 00481The  phosphor cant ai nj nomer wil.l be jncorporated
ot ot he: pol yitpedfon S BnE b i T By Sal R e e alatine SniaRFange. of
0.1 weight percent to 10 wei ght percent, based upon the total weight of the
pol ymer. The phosphorous containing nononer will nore typically he
incorporated into the polynmers of this invention at a level which is within
the range of 0.2 or 0.3 weight percent to 5 weight percent and wll preferable
be incorporated into the polyners of this invention at a level which is within
the range of 0,2 or 0.5 weight percent to 2,5 weight percent. (00491In

addition to the polynerizable surfactant., the carbonyl |inetionalized
nononer, and the_phosphorous cont ai ni ng nDnoner t he balance of t he pol yners of

R P - ..A.-J.: o . e P | . r 2 . Y P . N | I Y T |



as co-surfactants in emul sion polynerization. These co-surfactants include
anionic or nonionic enulsifiers and m xtures thereof. Typical anionic

enul sifiers include - 16 - &kali OF LITIMMLF11111 al kyl sulfate, 1sul fonates,
suits of fatty acids, esters of sulfosuccinic acid salts, al kyl diphenyl ether
di sul Collates, and the like, and m xtureg-thereof. Typical nonionic emnulsi
tiers include polyethers, e.g., ethylene oxide and propyl ene oxide
condensat es, including straight and branched chain al kyl and al kyl aryl

| yet hyl I . i A I kyl
Phenoxypol y( oLl Eneoxy T ket L R Gk TR OFL InaBEahIRRITEEROR ot 7

to about 18 casbprnwdt basngtie thawelad: firoin about 4 to about 100 et hyl eneoxy
units, and pol yoxy-al kyl ene derivatixtes of hexitol, including snbi tans,
sor bi dea, marm tans, and manni des; and the |ike, and m xtures thereof
Co-surCactants typically are enpl@oyemh-ch, the conpositions orate present
invention at | eATls of about O wti A to about 3 'vt, % Hi gh concentration of
co-surfactant may athersel >, afdeet\ early water bushing or whitening
resistance. 100521The enul g ol ypert 26Q)p80dhpl oyed i n synt hesi zing the
pol ymer of this invention is carri&d Qut in a conventional manner using

wel | -known additives and ingredients, such as ermliIsitiers, fite radical

pol ymerization initiators, and the |like, and m xtures thereof. Either thernmal
or redox initPagieEnR prodég8es arpip dednedepyeTHEOTE SEdeTSeormppadstiaiest ypi cal | y
i's maintained,; e , r.t , 0C. I i t ..course of
t he reaction.“ﬁ%ﬁgh% %ﬁﬁ%@ﬁ%&ﬁ?&ggeﬁééc ?%%?33%%%%h*8§£* %g@%@ﬁnéggﬁt 50C and
95C i s used. 106bh3kkharMokeprpitripdsempduraldjatisthbstgwipdeiatV ihemouhisiet, Rofis t he

pol ymeri zati on pH cantrol aqents and buffers typically are added. The initi al
reactor pH wi PPIHGHAA P OB 10ite APt PRe range of about 3 to about 10, However,

agent s and bul PoTE el | hat ot Reae e PaePP RS R A B g

exanpl es of sanphhbeinphhidogtiregiolagen b thinabead®nbBuitalrle poigbxdlingleredi+ 0 ammoni um

and al kali netal . hydr gxides uch as sodi.u dr oxi de and pot assi

Pyeir oxi de) , | aHE YT AR BT o B A et RO IeGe SREHA s of

sui tabl e buffers include ammoni um car bonat e, sodiun%carbonate, sodi um

bi carbonate, and m xtures thereof, and the |like. pR my be adjusted if desired
at the end of the polynerization 3@98§§§0§9g958gggéLgm he desired application
100541i n preparing the copol ymer conponent’, any ‘chain-tfansfer agent, or

m xtures thereof, may be used to COEEnggqnbgqmlar wei ght. Suitabl e chain
transfer agents include, for exanple, G to C2. al kyl O functional alkyl

nmer capt ans, al kyl or functional al kyl mnereaptoal kanoates, or hal ogenated

hydr ocar bons, whnin Re i ¢ keeargngravchadalled cromr @ofainicn 8ith 39 eahet aslomigent s

typically ate | | l.s. of , i ght ) t 10

wei ght percenF% rggégqggafggéﬁaﬁﬁﬁb%§$8§%ﬂ%ﬁ%%ﬁ¥gB@Eﬁ¥£%£§%%%9§%g§2%¥ypicalIy
are prepared hiurbhé qreaseheegrofip, wat e pefdratdl Bydrog@i; A Sah whbwbsiinidd @t ors (such
as pei-sul fates, peroxides, hydroperoxides percarbonates._Feracetates,

per | i enzoat esSUbAHBIF A FRSPUR BREBAGST CHbEn SORSH N 1T et #Haeesl olgeRer at i ng
speci es, and i : } Sl , kpow » ose skilled
hthe art . OOBAT N b 8 Wb T Y3t o 2 ne

ni t rogens r eaalkil encpilldn canbony iogranpnsliamylabenereplioy elxasples eff ossl i nki ng
agent in the practice of the present invention, The crosslinker nmay be added
during the poPY¥ARHiRECITET IS dededs iBpnqsHano R tféﬁi’ﬁ?‘%‘?g:?n?‘B"‘rar?B 3 6 of t he

coati ng conmpogigkkpns. S L DKLE . i i mati c,
g conp ﬁio %[5}; By sﬁggﬁé bhﬂ!ﬁk&ateﬂ%gggfsggg&o?ﬁylghi %‘%%{:é hclbe a6P

pol yneric or ol ynmeric, may be use nati on.
Non-1imting examteshywénespiopakhe tooripoyndbisonalliede: Theyed peivalylene

al i phati cdi hdr azi nes_havi from2 to carbon atons, such as but not limted
Fo. Bt hyl one. 1530R FoAbadi i MR pree IS PORRG oy ABI L PO OF a

butyl enc-1, 4- djihydr@zi-he, al kyl ene di oxine ethers, and water sol uble

di hydrazi des of dicarboxylic acids (for exanple, dihydrizides of andante,

sucei nic, and adipic acids). ha one enbodi ment, the dihydrazide of adipie acid
(adi pic acid di hydrazide) is used. 100571l n one enbodi nent, W crosslinking
agent is used in an anount sufficient to react with about 0.25 to about 1
carbonyl nole equival ents present in the copolyner. In another enbodi nent, the
crosslinking agent is used in an anount sufficient to react with at |east
about 0.5 to about | carbonyl nole equivalents (derived fromthe carbonyl

P T | I . o a L 2 . P | D A M IrFo11 R P - D T 2 .




Vol une 1, Issue No. 3, page 123. (1956), In other words, for ealcuiating the
Tg of a copolyllittr (1 [. IIl on onen; ML and M,
liTg(cale.)-w(N11111g(N11) +w( M)/ Tg(M2), wherein In(rialc.) is the glass
transition tenperature cal culated for the copolynmer, wW(ML) is the weight
fraction of nmononmer ML in the copolymner,- M(-N12) is the weight fraction

of mronorner M2 in the copolyner, lig(Nll) is the glass transition tenperature
of the homopol ymer of NH, and Tg(M2) is the glass transition tenperature of

t hc hornopol y of nsition
t enper at ur es ngﬁonopgﬁﬁ%%%ggnghk%h ungka%??qgggﬁg!qhﬁéﬁﬁghgﬁgnﬁﬁﬁp and S.
H. | mrergut, tdtcanPeluseees tHapdbhooikizatic nertating temalBob thesprdysers 2§0691When t he
enul si on pol yners. were de, by various processes to create core-shell or

non- LIN[)Ft))“WﬁWHﬁEFeHFE?FFB%PW@h”FWSﬁﬂe particles or nulti-nodal particle
di stdbution or other norphology, the Tg calculation is based on the total
mononers used in the pol yneri zat cHegay,-dh-essH.0f-cHhecsequence of nononer
addi ti ons. 100601The | atex formed by the free radical enulsion polynerization
can optionally be diluted with addi 9-ofalH $RIMOL1: 7 to any concentration
(solids content) that 8 desired. This |latex can then be used in the

preparati on oh#eleR '*hasedigioabingmidnpbeybng chﬂ;@h ramtsesnd pateraie 10 | - known
to those skilled in the art. 100611Desired pi plastrcrzers coal esci ng

sol vents, filF2Fabompiemsnyisagenteser aftldpiapputeaios, pra@r@&r A 8bougl e paore

anti bacteri al d nts, and
inticofrosiveméggéﬂigtég&ghgbl%?anyg?g%%gby |n 1h5ﬂph%£9<%{ 0621Pi gnent s
are nornmal ly aldeiﬁﬂammepamdtte Momplrﬁ’e:lraheompnmdpmetth@elvdrer@mRh dianigctlo t he
par e hi i nF SHBCH SHEHR 8 1651 H0, ‘Wbl p ST SY (SUBHES SCATFMESEER | ron and
imparts hidin i iron an
chrom um, or 2@é§g§h safm%,a. i corrosive
pi gnent s (suc EﬁigggﬂPﬁé ate)Lgre gn% ?gPﬁﬁéegggﬁ%%ggﬁoFB%%her wi del y
used pignentsK&{OOGBlThe t|llers enpl oyed in neking water based coating

t brni ul ati ons nor |nexpe sive materials ich arc added.to .attain the
desired consrgﬁéﬁk “ﬁ QYLD ﬁ“@%ﬁ&gﬁFﬁ?WQV? wonempysgpl be 4l %§8 i mprove
a coating's pﬁ'ﬂéﬁingéﬂlle ﬁHl@iB@rrstdf aRs 1r§1lé§tmnl 1Tl§:§e Eﬁﬁérﬁlt AR ok izel alkbAgrand
abrasi on. Sone representative - - exanples of idely utilized fillers

i ncl ude chal kposscslbaytegstmncaklo drauri dnele:to pabp gnd atnldd% phé pelyeosd]Flmidici des and

al gaeci des ar to interior.a hou ints and are of
particul ar vaP ?I@OTT% t"“’ﬁfg'* ‘getﬁfﬁ‘rweé%m&ﬁgwe&r‘l 1O égzﬁ 8Haﬁﬂ%%é(r m cl i mat es.
Anti fbul i ng Caﬁseaélltﬁtee@aﬁylea%mwwsaﬁ%e@uhﬁpcrtam NehPSrHES1 lﬁglchaﬁml%& marine

growth. 100651A filmform wat er based conposition can he prepared
utilizing a mnenomer will th'ewpg:lf Wrémn\mbhors:maﬂmblte cyban dediinpombbararte and

s sci bi o anti SR EREELL AR ok B8P PRIt IR el RuBh G he o

vari ous solveﬁ&@gmmh@ﬁn@aqxhﬁnased general ly ethylene gl ycol nonobuty) et her,
et hyl ene gl ycol nonoethyl et her, diethylene gI%col nonorri et hyi ether,

di et hyl cne gl W)@B nono%‘t‘h%zlepéqsﬁéﬁﬁ"eoflxéﬂﬁyﬁls o fE @llxlc,fB‘l‘Ct‘rOH%ll?GBtﬁ‘t%ﬂmT@%er

propyl ene gly I t iyl &lcher

di propyl ene g nono ?ﬁ%ﬂﬁht 5¥&§ 1ﬁ%ﬁ%09f§%gkaﬁﬁﬂ ﬁ‘g§h&§thr et her,

di propyhne gl y@lanﬁmalnuﬂhyhcr@tdx@ﬂkalrt&npas;ﬁeﬁmmeﬁnetm acshkaul .dotoealdeltyeld, 2-hat t he
sol vent and plastrcrzer can be. m xed drrectléﬂmnth the p olygfr in Lts water

emul si on. pancriBeinehtatet REn YA s P BYINvERes (e 2&ht in an
anmount front 0 ht or
t he pol yner. ?%H%h%¥ﬁl(@g VEI?QW , &%mgghgﬁes n gh?gliﬁ% %1ﬁ?%ﬁﬁﬁ? 1,5
wei ght  per centinyllBQ@i6detona), dbaoeameebwlcoé aplztasgliaci}dfﬁe,shmmnbenemmlﬁm 2he

ractice of this invention can, or .the type listed in
ItO he Feder at i ORYC%%Y‘;E%P ﬁ%&%tr ael%e%ﬁrl 'Qtfl‘“e ﬁﬁ‘%l@ﬁ?fy Vipgghat ’garl’fll tled

"Plasticizers metRHRH} &yﬁeﬁkknaggﬁ&@ﬁ§gnhggg as they fulfill the melting
poi nt, boilin pol nt” and conpatibility requirenents. Sone representative

exanpl es of plasticizmthat can be ysed incl ude poopyl ene glycol mnethyl ether,
di propyl ene glycol methyl ether, trillpropyl ene metilyl ether, propylene glycol
nmet hyl et her acetate, dipropﬁk—ﬁ'iﬂﬂﬁf y —ethér acetate pr opyl ene

gl ycol n-propyl ether, dipropyle gl ycol Rsprepyl ether, propylene glycol

n- butyl ether, dipropyiene glycol .n-butyl ether, tripropylene gl ycol n-butyl
ether propylene gl ycol phenyl ether propylene glycol |d|acetate di propyl ene

.-AI I DY D P i L
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di et hyl ene glycol n-butyl ether, dietitylene idycol hexyl ether, diethylene

gl ycol nbut O ether acetate, ethylene glycol propyl ether, ethylene glyco
n-butyl ether, ethylene glycol hexyli ether, ethylene glycol n-butyl ether
acetate, triethylene glycol nmethyl ether, triethylene glycol ethyl ether,
trietbylene glycol n-hutyl ether, ethylene-glycol phenyl ether, ethylene

gl ycol rp-butyl ether m xture, polyethylene glycol dibenzoate, at-toluene

sul fonam de, trinethyl pentanaliol dibenzoate and trinmethyl nentanedi ol

nonoi sobut yr a mgﬁp@ i 2 i

conposi tions %? t |shﬁﬁégﬁﬁf%g%ﬂ?%%%%gﬁﬁgga oﬂ?5§§&§g§?§§%§“%3?§ﬁt-68 about
100 parts by weightanafkyt lyeoupdiayimertidns 1itmd eagbon atosts; RAteprdsoftspartiyl by wei ght  of
wat er. However, more | ess ywater can usualdy be | d. Leyel. of polyner
Ue 11 ved w | TESHESRGRRERE L Ronct e £0Rs SHER ieRseTor S5 et I gl oot and
plasticizer uggf | (thecaBirelioRaseHese QAo CARPHS LidiUnhedfdRNIARYBPHS

di spersion or solution, can then be applied as a coating onto a suitable
substrate suctrmbingiodyithrasonrporepidddionel crborst Angtionalzdlagormess.expl ai ned, the
wat er ba_sed C?Petfflzrp &f 'EBQISI%iﬁllct?onnsali%d 1%5903111&?\&{1%” iéc%Fon%ragry?anQ aL tzfc?o%i ran\éla! ue for
application to masonty dor 1aces M sUuchad garage floors-and concreée ri veways.
100681Thi s i nviaRt eyl leetbdd. USihéadRthcbyahie HaotHecanhogreXamules: that ffi-e
nmerely for the purpose of illustration and are not to be regarded as limting
t he scope of the invention or the mafnertHin &hich i ® can bepracticed. Unless
spec illy indicated othermﬁsg{zg%thcgqungégﬂgéggJ_aggﬁgiven by wei ght.
r.xani pl e 10069] All emul si on %olyner'of met hacrylic acid, nethyl nethaoryl ate,
2- ethyllioxyl acrylate, diacetone acrylam dé:and T-rnul z1228 phosphat e

nononer was made, by using, 1.0qlystep(r) INNIS-9 (a polyrnerizabl e phosphate
surfactant). ﬂl%ﬁﬁwr%%@hi‘%ﬂﬁé§ @?&H%"Wt)ﬁf’%"hﬁ?eﬁ fsgg%/fa@@yafeafsﬁ?de$9m45. 6
grams of di aﬁ@{i@%ﬁa@g]%ﬂ%@% 19a1§n%glg .-xﬁﬁerﬁaﬂh&qﬁmﬁ%par bonate, 19.2 granms

of Pol vst epON grans of arr i ttan hydroxide, 13.6 warns of |-Milz
1228 with t o6jBans of Thathesplifdrash;ontighg ntosomefs used inhagrivg the mbingers 280 gr ans

of nmethyl inethaerylate, 280 - 21 gr 2-et hyl bexyl acrylate, Initiator A
oas mds by TSSO Gitg BB B NS CER R R et o oge PSS s o
water. Initiab@gm, Bm%gﬁ.es@%o&mﬁtaﬁﬁ@é MoRSnd2w 0T Befesa® b PRApHM:ReEsuUl fate in
802rams of water. A 3-liter reaction vessel was charged as follows: 568 grans
of water, 0.700¢fhrms ofuithiegiosphateagshiontor @se artbe pragdcaeidhs pusperCatieak¢n ) 16- D5
arans, and thenhﬁaigheated toagﬁg%u der gjtrogen. Initiator A was then added
to the reacti BITUWESNSEF OGRS By OBPBEd% i oni ng the nonomer prenix to the
reacti on vessel over a perigd of about 3 hours. At 4% minutes after premXx
proportioning started, initjatpr B was proportioned into the reaction vessel
over a period of about S*Fours“ant 30%wintites’ AL 75 ninutes after premx
proportioning started, the prem x proportioning was stopped for 1.5 m nutes.
176 grans of nethyl methaent ate was added the remaini ng nonomer prenix and
6.86 grans of Calfax(r) 16 L-35 was added into th& reactor. After conpletion

of' initiator B feed, the tenperature of the reaction vessel was naintained at
88C tor 30 mi Whewd Rieresenie ¢ yfrogesden arliehctierednRad e sYRC. A nixture of

10, 64 AN - L i de, d 0,27 [ f
30% ammoni am (B SRr Rty BP T o B S NBERRR A £, 00wt 5 mmat o,

23,2 grans of eQ lthorbic acid was added to the reaction vessel. After 30

m nutes, the reaction vessel was cooled to rooiptenperature and filtered
through 100-micron cloth. Then. 328:grans of 12 8%adipj,c acid di hydrazi de,
ammoni um hydr oxi de, and bi oci de were added. The product had a pl I about 8.5.
Exanple 2 100701The enul sion pol yner was nade exactly the sanme as Exanple 1
except that 24@ec@irgR anmirofeprmtity b hudetbacoyl @taenethd @66, ghaagicofar2- et hyl bexyl

aerylate were used. in the ingnonmer prem x ,. 240, gr. of t hyl .methacryl ate
was added in EHe RIS OMORE®D ﬁ&emﬁf igere T aen e gﬁ%ypéﬁmiwt‘?) 16
L. -35 was addggos{pﬁftgg%t??}lﬂ@@ﬁE Qh1d3hddohErAt S B ORUTALD 1930810 SRAQRET S ver e

the sane. - 7 he emul sion polyner was made exactly sanme as Exanple
2 except 4.8 JAME 4T00DEkErbbstho@ERoaphasphatwers ddferaft fon theqbsidiatohol

et hoxyl ate was_used instead of Polyst r) NN1S-9, ' -anple [ 00. 72] The
enul si on polyﬁgﬁmﬁﬁémggﬁgﬁ%Qg%? Vmggﬁﬁgé@%éwﬂﬁBF%hfs%Q%g%?m?ﬁ%i 13.6 grans of
Si porrer TM PANT- 4000 phosphat e nononer (instead of T-ratilz 1228 nonormer),

224.8 grans o | Methyl nethaerylatc and 272 grans of 2-ethythexyl acrylate
were used in the nononer prem x. All other nmononers Were the sane. Exanple 5



100731An emul si on pol yner of inetbacrylic acid, nethyl nethacrylate, 2-

ct Vhoxyl acrylatc, styrene, diacetone acryl am de and Si por nef rm PAM 4000
phosphat e mononer was nmade by using Pol ystepgNMs-9 pol yneri zabl ¢ phosphate
surfactant. A nononmer prem X was nmade by m xi ng 432 grans of water, 91.2 erans
of diacetone acrylamde. 2.4 grans of ami@ni um carbonate, 38.4 gans of

Pol yst eO11NI M5-9, 272 grans of SipoinerTm P. A N1-4000 with 32 grans of water
flush, 9.14 ganms of anmoni um hydroxi de, 8 grans ol nethacrylic acid, 81.6

grai ns of net I [ Of.. . hy/ hexyl
acryiate. ini {I?/da{?lg?flﬂgl\%gg a?r&ﬁg]émgﬁgcﬁlgggﬁelﬁﬁé%%g&gyg%%gg Ig%g?ﬁgr?\%er sul fate
in 26.6 gramspationwhs eolymieni ThapluspBrrwasontaoesbyordinss ttpidatly d@ednghane of

ammoni um persull'ale in. 160 gra of ter,, A S-liter reaction vessel was

char ged ag foﬁlfl’%%? PGIP’@IQSBTB%%‘E%@%‘\?% ?ndf?rzﬂfffﬁ?aéﬁ‘ggré’f’psa%%#yurn car bonat e,

and 9. 14 grangy®@bpiaé wpsb%fﬂeﬁpﬂaﬁﬁuﬁﬁmiaﬁﬁg stllRflan@s thegat efertab1B4C under
e

nitrogen. Initiator A was then a d to the reaction vessel. tbllowed by
propor t i oni ngsirfietanbnbirsy thp pbadphorus conlginivmmpnoreniss sai ftgoeriuactivarthgd of about
3 hours. The r.eacti.on wa . VG, . Al i nutes afler prem x
proportioni ngp%qsgéﬁt%ﬁf&‘?’gal“%ggij%&(@%%%%eobéﬁé??@hed into the reaction vessel
over a peri odjpofipboutThdwimleniadt \BRatitakd @Snor of Ondionutesedid er prem x
proportioning was started, the prem x proportioning S ,a&gpped for 15

m nutes, .f heWﬂt}lﬁBGl@r%ﬁEOWE s iﬁieWH%l‘échIl)ﬁ‘P%’lz\ﬂE@“é 8 the remaining
monomer prem ﬁ(ggf#g{xga%ig S’IIHQ%QHE t _ca%n@%ﬁﬁ%ﬂaﬁﬁﬁd-ﬁlgﬁoﬂ‘iﬁsan@qg@ﬂadsﬁﬁ&(ﬁ@e

eactor. After etion of initiator "B feed, the tenperature or t he reaction
vessel was matottanimgon@tomed8Tlitddrin 3¢kimathe eslyniFhef thedioverdnvddsel that was

cooled to 57"Ch rrix'tlljre. of 21.28 grans_of wat er, ﬁ%.%’%égraig) of tsbutyl
hydr oper oxi deS¥aicAlSE1saREHEd BYONSHSE Frmeries s W AAYP: UsE3GdEd to the reaction

vessel . After ahauberPBltB8er 6 fide IR e@listntboloiBENoffiond Aldds wals-«added to
the reaction véssel. After 30 m nutes, the reaction vessel was cooled to room

t enper at ur e amcsyhitiecsiemgdhd polpaghofltDB-infastion cl ot h, Then, 256 grams of 12.8%

adi pie acid dj azi a I um. hydr.oxi d d ' bioci re added, The
product had a{%ggpoygﬁ@@p%%y “ Cai@d‘?ﬁ%ﬁ?%}%ﬁfgno&eﬁséﬁ}%ﬁé\%b% l{gg(gmerml si on
pohmer was magie pafesd & 108 idvoRt SAMBILRE AGAE YIS aSnidlicExaitRlees, 3iphyeept |i ol yst ept
N M5-9 was replaced by 4.S grams of Adekti'm 51{-10 pol ynerizabl e surfactant,
. P. c. | 1P114. 9¢ethyBoizslly-nnsanirated xpdek yhricid ¢ NeGRInT o HHFGIPICH SIONREE ™ ade usi ng
the sane procedure. as_ i n Exanple 2 e afr .t P : -9 was
repl aced by 4. 5?@%}1& aq%grg)ﬁ? (f’fﬁyﬁé&f%g%%%é’r%ﬁga‘ﬁﬁéé{széuor?%ré%}%ﬁf)gCo_rrpar ative
Exampl e 1 [ O(hé6d Prefbdablsy txpaisaatd fohethe mtupiconsipdigyotestewas apdie audi ng
exactly sanme procedure as were enployed in Exanple 2 except that the T-nultz
was repl aced wietlaervbie Baidgei. dhose Math TComPadtoneoEsrghasn-dutyf 00771in this
experinment, the, L.Si 1@&%\ Lbi.zl.ng.t-he sane procedure as in
Exanpl e 2 exc rg'ftﬁﬁégﬁét%ﬂn rr%ﬁ {I%IH,E%%%?%m ac)élg{l%t%him%g’ %405 nmononer at sane
sol i ds basi s. ethylh2dylém&hymeanat, aveloekatplee)Bory@978ithas t hi s conparative
experinmem an_ enul sjon polyner was synthesized .

isobomyl(meth)acritate and cyclohexy (methz)acrylate, styrene, 1.€., 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 olefinicaily unsaturated halides, such as vinyl

chloride, vinylidene chloride, and vinyl fluoride can also be used. Preferred vinyl

ester monomers include vinyl esters of versatic acid such as the monomers

commercialized by Hexion Specialty Chemicals under the trade names VEOVA®R 9,

10and 11.



usi ng the sane procedure that was enpl oyed in Exanple 2 except that Polys pf.;
NVB-9 ;...as replaced by Disponi Erm AES-25 nonyl phenol ethoxyl akid sul fate at
sanme solids basis, Conparative Exanple 4 [00791lin this experinent, an

enul si on pol yner was nade by the sane technique that was utilized in Exanple 2
except that Thal ystepg NV5-9 was repl acdd -by 6.86 grans of Cal fax(r) 161, 35
and 3 grans of sodium/laureth sulfide. Conparative Exanple 5 11110801In this
experiment, an enul sion polynmer was nade using the sanme procedure that was

enpl oyed in e 2 L Wit £ I\@ﬁ? It S: I by 6.86
grans of Cal F@ 29'16- l_l%%ﬁgantgé g}%gﬁsfrsa\%@ %18& k%:%"oso (r%nw"fl'wl(id%j5 ﬁﬁégﬁn%a?ig%i ve

Exanpl e 1008%hich indhing: mexpeerk wEwhjchdie and psivpn atexateytrer fomasangylntinesi zed by
the same techni gue that was use in Exanple except. that Polystep(r) NV5S-9 was
ropl aced by STBITETSH i am VA LS SEoL G L GBS TR [ 00821 he dat a
from Exampl esybihhcANe alanpaiotdrived RranPh8ss deeh ab BetdhMARY AR BRI AW fis Tabl e 1.
In Conparative Exanples 1 and 2, no phosphate nononer was incorporated into

t he pol ymer. high@oampleeats (¢embexiplesvagalge oo Roodiarey Pipated™nB b or

prospate su e A 95nbAERIPAL LA BoAIE RO BT AR S A RyP L o
styrene p-sulphonic acid, ethylmethacrylate-2-sulfonic acid and 2-acrylamido-2-
methylpropane sulfonic acid. An acid bearing monomer could be polymerized as
the free acid or as a salt, e.g., the NHy or alkali metal salts. Amide-functional
comonomers include, but are not limited to, acrylamide and methacrylamide.
Another component optionally present is repeating units of mono or polycarboxylic
acid groups (other than esters of said carboxylic acids). These unsaturated
monomers with acid functionality are present in amounts less than 5 wt.% on
average based on the weight of said and in another embodiment less than 3 wt.%,
and still another embodiment Jess than 1 wt.% (e.g., acrylic acid, methacrylic acid,
crotonic acid, itaconic acid, fumaric or maleic acid, etc.).
[0044] Another group of monomers which are useful in preparing the
copolymers of the present invention are polar non-ionic monomers such as
hydroxyalkyl (meth)acrylates, (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-methylol (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
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weight percent of the total weight of monomers employed in making the polymer in
the case of polymers that are emiployed in exterior coatings. This is because
polymers that contain more than about 25 weight percent vinyl aromatic monomers
are prone to yellowing and chalking on exposure to uliraviolet light. It is generally
preferred for polymers that are employed in exterior coating applications to contain
less than 10 or 20 weight percent vinyl aromatic monomer.

[0046] The polymerizable surfactant will be incorporated into the polymers of
this invention at a level which is within the range of 0.05 weight percent to 5 or 8
weight percent, based upon the total weight of the polymer. The polymerizable
surfactant will more typically be incorporated into the polymers of this invention at a
level which is within the range of 0.1 weight percent to 5 weight percent and will
preferabie be incorporated into the polymers of this invention at a level which is
within the range 0f 0.2, 0.3 or 0.5 weight percent to 2 weight percent.

[0047] The carbonyl functionalized monomer will be incorporated into the
polymers of this invention at a level which is within the range of 0.5 weight percent
to 15 or 20 weight percent, based upon the total weight of the polymer. The
carbonyl functionalized monomer will more typically be incorporated into the
polymers of this invention at a level which is within the range of 2 weight percent to
12 weight percent and will preferable be incorporated into the pelymers 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 o 5
weight percent and will preferable be incorporated into the polymers of this
iavention at a level which is within the range of 0.2 or 0.5 weight percent to 2.5
weight percent.

[6049} In addition to the polymerizable surfactant, the carbonyl functionalized

monomer, and the phosphorous containing monomer the balance of the polymers of
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this invention will be comprised of the ethylenically unsaturated polymerizable
monomers. Thus, in one embodiment, the emulsion pelymer(s) of this invention
will contain at least 38 weight percent of the additional ethylenically monomers.
More specifically, the emulsion polymer will be comprised of 0.05 to 5 or 8 weight
percent of the polymerizable surfactant, 0.5 weight percent to 15 or 20 weight
percent of the carbonyl functionalized monomer, 0.1, 0.5, 0r 210 8,10, 12 or 15
weight percent of the phosphorous containing monomer, and about 30, 38 or 70 to
98.8, 98.9, or 99.35 weight percent of at {east one ethylenically unsaturated
Monomer.

[6056] In many cases, it is advantageous to utilize both an alkyl acrylate
monomer and an alkyl methacrylate monomer is making the polymers of this
invention. For instance, in one embodiment, the polymer can advantageously be
comprised of about 20, 30, or 40 to 80 weight percent of a alkyl methacrylate
monomer, 15 to 30, 40 or 50 weight percent of an alkyl acrylate monomer, 4 weight
percent to 8 weight percent of a carbony! functionalized monomer, 1 weight percent
to 3 weight percent of a phosphorous containing monomer, and 0.2 weight percent to
1 weight percent of a polymerizable surfactant. In one embodiment, the alkyl
acrylate monomer 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 monomer 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 example, 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 | 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
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alkali or ammonium alkyl sulfates, alkyl sulfonates, salts of fatty acids, esters of
sutfosuccinic acid salts, alkyl diphenylether disulfonates, and the like, and mixtures
thereof. Typical nonionic emulsifiers include polyethers, e.g., ethylene oxide and
propylene oxide condensates, including straight and branched chain alkyl and
alkylaryl polyethylene glycol and polypropylene glycol ethers and thioethers, alkyl
phenoxypoly(ethyleneoxy) ethanols having atkyl groups containing from about 7 to
about 18 carbon atoms and having from about 4 to about 100 ethyleneoxy units, and
polyoxy-alkylene derivatives of hexitol, including sorbitans, sorbides, mannitans,
and mannides; and the like, and mixtures thereof, Co-surfactants typically are
employed in the compositions of the present invention at levels of about 0 wt. % to
about 3 wt. %. High concentration of co-surfactant may adversely affect early water
bushing or whitening resistance.

{0052} The emulsion polymerization emploved in synthesizing the polymer of
this invention is carried out in a conventional manner using well-known additives
and ingredients, such as emulsifiers, free radical polymerization initiators, and the
like, and mixtures thereof. Bither thermal or redox initiation processes may be used.
The reaction temperature typically is maintained at a temperature lower than about
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.
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{0054} In preparing the copolymer component, any chain-transfer agent, or

mixtures thereof, may be used to control molecular weight. Suitable chain transfer
agents include, for example, C, to Cy; alkyl or functional alkyl mercaptans, alkyl or
functional alkyl mercaptoalkancates, or halogenated hydrocarbons, and the like, and
mixtures thereof, Chain transfer agents typically are employed at levels of about 0.1
weight percent to about 10 weight percent, based on total monomer weight.

{0055] The copolymers typically are prepared in the presence of water-soluble
or oil-soluble initiators (such as persulfates, peroxides, hydroperoxides,
percarbonates, peracetates, perbenzoates, azo-functional compounds, and other free-
radical generating species, and the like, and mixtures thereof, as is well known to
those skilled in the art.

{0056] Any nitrogen-containing compound having at least two amine
nitrogens reactive with carbonyl groups may be employed as a crosslinking agent in
the practice of the present invention. The crosslinker may be added during the
polymerization process or post-added during formulation of the coating
compositions, Such crosslinking agents may be aliphatic or aromatic, pelymeric or
non-polymeric, and may be used alone or in combination. Non-limiting examples of
suitable compounds include: hydrazine, aliphatic dihydrazines 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 crosshinking agent is used in an amount
sufficient to react with about 0.25 to about 1 carbonyl mole equivalents present 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.,
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temperature of the homopolymer of M1, and Tg(M2) is the glass transition
temperature of the homopolymer of M2, with all temperatures being in °K. Glass
transition temperatures of homopolymers may be found, for example, in J. Brandrup
and E. H. Immergut, ed., Polymer Handbook, Interscience Publishers.

[6059] When the emulsion polymers were made by various processes to create
core-shell or non-uniform monomer distribution in the particles or multi-modal
particle distribution or other morphology, the Tg calculation is based on the total
monomers used in the polymerization, regardless of the sequence of monomer
additions.

[60606] The latex formed by the free radical emulsion polymerization can
optionally be diluted with additional water to any concentration (solids content) that
is desired. This latex can then be used in the preparation of water based coatings
employing techniques that are well-known to those skilled in the art.

[06061] 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.
{6062] 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 sctive anticorrosive
pigments (such as zinc phosphate) are representative examples of other widely used
pigments.

{0063} 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
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preferred for the coalescing solvent to be at least water inmiscible and even more
preferably for it to be water insoluble. Of the various solvents which can be used,
generally ethylene glycol monobutyl ether, ethylene glycol monoethyl ether,
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene
glycol monobutyl ether, propylene glycol monobutyl ether, propylene glycol
monoethyl ether, dipropylene glycol monomethy! ether, dipropylene glycol
monoethyl ether, dipropylene glycol monobutyl ether are preferred. It should be
noted that the solvent and plasticizer can be mixed directly with the polymer in its
water emulsion. In one embodiment, the coalescing solvent {aid) is present in an
amount from about 2 to about 20 weight percent 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 listed 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-buty! ether, dipropylene giycol 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,
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[6067] In making a water based coating compositions of this invention,
typically about 25 parts by weight to about 100 parts by weight of the polymer 1s
incorporated into 100 parts by weight of water. However, more or less water can
usually be employed. Level of polymer utilized will also depend upon the type and
amount of coalescing solvent and plasticizer used. The water based coating
composition, as an aqueous dispersion or solution, can then be applied as a coating
onto a suitable substrate such as wood, masonry, plastic or metals. As has been
explained, the water based coating compositions of this invention are a particular
value for application to masonry surfaces, such as garage floors and concrete
driveways.
[6068] This invention is illustrated 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 manner in which it can be practiced. Unless specifically indicated

otherwise, parts and percentages are given by weight.

Example |

[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
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grams of 2-ethylhexyl acrylate, Initiator A was made by dissolving 0.8 grams of
ammonium persulfate in 13.3grams of water. Initiator B was made by dissolving 1.2
grams of ammonium persulfate in 80grams of water. A 3-liter reaction vessel was
charged as follows: 568 grams of water, 0.72 grams of ammonium carbonate, and
6.86 grams of Calfax® 16-1.35 grams, and then was heated to 88°C under nitrogen.
Initiator A was then added to the reaction vessel, followed by propertioning the
monomer premix to the reaction vessel over a period of about 3 hours. 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 75 minutes after
premix proportioning started, the premix proportioning was stopped for 15 minutes.
176 grams of methyl methacrylate was added the remaining monomer premix and
6.86 grams of Calfax® 16 L-35 was added into the reactor. After completion of
initiator B feed, the temperature of the reaction vessel was maintained at 88°C for 30
minutes, The reaction vessel then was cooled to 57°C. A mixture of 10.64 grams of
water, 0.91 grams of t-butyl hydroperoxide, and 0.27 grams of 30% ammonium
fauryl was added to the reaction vessel. After about 5 minutes, 23.2 grams 0f 2.4 %
erythorbic acid was added to the reaction vessel. After 30 minutes, the reaction
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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Example 3
{0071} The emudsion polymer was made exactly same as Example 2 except 4.8

grams of Dextrol™ OC-70 phosphate ester of tridecyl alcohol ethoxylate was used
instead of Polystep® NMS-9.

Example 4

[0072] The emulsion polymer was made exactly same as Example 1 except
that 13.6 grams of Sipomer™ PAM-4000 phosphate monomer (instead of T-mulz
1228 monomer}, 224.8 grams of methyl methacrylate and 272 grams of 2-ethylthexyl

acrylate were used in the monomer premix. All other monomers were the same.

Example 5

{0073} An emulsion polymer of methacrylic acid, methyl methacrylate, 2-
ethylhexyl acrylate, styrene, diacetone acrylamide and Sipomer™ PAM-4000
phosphate monomer was made by using Polystep® NMS-9 polymerizable phosphate
surfactant. A monomer premix was made by mixing 432 grams of water, 91.2
grams of diacetone acrylamide, 2.4 grams of ammonium carbonate, 38.4 grams of
Polystep® NMS-9, 27.2 grams of Sipomer™ PAM-4000 with 32 grams of water
flush, 9.14 grams of ammonium hydroxide, 8 grams of methacrylic acid, 81.6 grams
of methyl methacrylate, 400 grams of styrene, 512 grams of 2-ethythexyl 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, .44 grams of ammontum carbonate, and 9.14 grams of
Calfax® 16-L35 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 methy! methacrylate was added the remaining
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monomer premix and 13.71 grams of Calfax® 16 L-35 was added into the reactor.
After completion of initiator B feed, the temperature of the reaction vessel was
raaintained at 88°C for 30 minutes. The reaction vessel then was cooled to 57°C. A
mixture of 21.28 grams of water, 1.83 grams of t-butyl hydroperoxide, and 0.53
grams of 30% ammonium lauryl was added to the reaction vessel. After about 5
minutes, 46.4 grams of 2.4 % erythorbic acid was added to the reaction vessel. After
30 minutes, the reaction vessel was cooled to room temperature and filtered through
100-micron cloth. Then, 256 grams of 12.8% adipic acid dihydrazide, ammonium
hydroxide, and biocide were added. The product had a pH about 8.5.

Example 6

[6074] In this experiment, the emulsion polymer was made utilizing the same
procedure as in Example 2 except Polystep® NMS-9 was replaced by 4.8 grams of
Adeka™ SR-10 polymerizable surfactant.

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.

\'V
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Comparative Example 3

[0078] In this comparative experiment, an emulsion polymer was synthesized
using the same procedure that was employed in Example 2 except that Polystep®
NMS-9 was replaced by Disponii™ AES-25 nonyl phenol ethoxylated sulfate at

same solids basis.

Comparative Example 4

[0079} In this experiment, an emulsion polymer was made by the same
technique that was utilized in Example 2 except that Polystep® NMS-9 was
replaced by 6.86 grams of Calfax® 161-35 and 8 grams of sodium laureth sulfate.

Comparative Example 5

{0080] In this experiment, an emulsion polymer was made using the same
procedure that was employed in Example 2 except that Polystep® NMS-9 was
replaced by 6.86 grams of Calfax® 161-35 and 3.43 grams of Aerosol™ TR-70.

Comparative Example 6

{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.
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Table 1
Experimental Polymers Formulated in Clear Coatings
Comparative Study
Barly Brake % of
Example # | Additive | Additive 2 Blush Fluid Total
Resistance | Resistance
Example I | NMS-9 T-mulz 1228 10 8 90
Example 2 | NMS-9 T-mulz 1228 10 8 90
Example 3 OC-70 T-mulz [228 10 8 90
Example 4 | NMS-9 PAM-4000 10 8 90
Example 5 | NMS-9 PAM-4000 10 9 95
Adeka™ SR- '
Example 6 | 10 T-mulz 1228 6 8 70
Hetenol™
Example 7 | Ki-10 T-mulz 1228 10 g8 1 9
Comparative
Example #1 | NMS-9 MAA 0 0 0
Example #2 | NMS-9 AM’PS—2405 6 0 30
| Disponil™ '
Example #3 | AES-25 T-mulz 12281 10 0 50
Calfax™ &
Example #4 | ALS T-mulz 1228 0 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] As can be seen by reviewing the data in Table 1, the experimental
polymers made in accordance with this invention offered generally better early blush
resistance and resistance to brake fluid than did the polymers made in the

Comparative Examples using conventional technology.

Paint Examples
[0085] In this series of experiments, the latex of the polymer synthesized in

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

clear waterborne coating compositions for application to horizontal masonry
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substrates. The coatings made with these formulations were evaluated for early

water resistance, blushing on concrete, adhesion, and chemical resistance. These

characteristics were evaluated utilizing the following test procedures:

1} Early Water Resistance

Apply 1 coat on black Leneta scrub chart; dry at room temperature for 2
hours.

Immerse ' of the chart in a water bath for 24 hours.

Remove chart from water batch and rate for degree of blushing, blistering
and other film deformation after removing from water immediately and after
24 hour recovery at room temperature.

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

2) Blushing on Concrete

Apply 2 coats on Type 1 smooth concrete; dry film for 24 hours at room
temperature.

Apply a cotton (absorbent) pad to the surface of the coated concrete.

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,

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

3) Adhesion

Apply 1 or 2 coats on Type 1, smooth concrete; dry at room temperature for
24 hours.

Using a cross-hatch template and very sharp utility knife, cut through the
film ina 10 x 10 grd pattern.

Firmly apply Permacel™ tape to the grid area; then remove tape in a quick

motion af 90° from the surface.
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To asecond 10 x 10 grid, apply a cotton pad and completely saturate with
water.

Remove cotton pad after 30 minutes.

Gently pat the wet area to dry it off; after 5 minutes, apply the ™ tape and
repeat tape pull as noted above.

Rate the following rating scale is 0-5 (S is Excellent, no film removed).

4) Chemical Resistance

o

[0086]

Apply 2 coats on Type 1, smooth concrete, dry for 3 days at room
temperature.

Place a cotton pad on the surface; saturate with one of the following
products; dirty motor oil, brake fluid, windshield washing fluid, transmission
fluid, Skydrol™1, antifreeze, bleach, pool chiorine, TSP and other similar
materials.

Allow the wet pad to come in direct contact with the film surface for 1 hour.
Remove wet pad and rate for degree of film defect.

Rating scale is 1-10 (10 = Excellent)

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.

Dry
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Table 2
Clear — Horizontal Masonry Coating
100g/1 VOC ,
Weight %

Water 367
Surfynol® 104H surfactant’ 0.9
BYK® 333 polyether moditied 0.1
polydimethyisiloxane
Dowanol® DPnB dipropylene glycol 2.7
monobutyl ether
Polymer emulsion 59.1
Ammonia {pH=9) 0.1
Acrysol® RM 825 polyurethane 0.4
associative thickener
Total 100

'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 glveol.

[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.
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Table 3
Experimental | Commercial Polymers for Masonry or Concrete
Polvmer Polvmer | Polvmer 2 | Polymer 3 | Polymer 4
from
Example 2
Early Blush Resistance (10=Excellent)
Blush 10 0 5 0 5
Recovery 10 S 0 0 10
Adhesion
(l0=excellent) | o
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
TSP 10 9 10 10 5
Skydrol™ 10 5 3 6 6
Ethylene 10 8 10 10 6
Glycol 7
Overall 89 54 57 59 70
Rating




Et hyl ene Geel 10 10i 10 10 10 10 1 Ovendl Rating 49 6640 5435 100881As can be
seen fromthe Tabl es above, the experinental |latex of this invention provided
coating formul ati ons that had a uni que conbi nation of early blush resistance
as well as excellent resistance to household chem cals. These coating

conposi tions al so exhibited outstandi ng -adhesi on characteristics to masonry
substrates. Accordingly, these coating fornul ations offer an excell ent

conbi nati on of characteristics for application to horizontal concrete
substrates. [0089] Wiile certain represepgg&nve enbodi ments and detail s have

been shown for _the purpose of|llustrat ng the subject inventiaon,.it.will be
apparent tol those skilled in this.a tﬁ@mnvanﬂdﬁ@ﬂ&haﬁﬁﬁﬁnﬂﬁn(hﬁ@ﬁiﬁca1|ons
can he made|therein. wthout de@hf}ﬂhg romt-he—scope—of—thersubje
invention. [-31 - WHAT IS CLAIMEDE§§*I A watier borne coati ng ¢onpos t|on whi ch
i's conprised of (1) water; (2)| &hZemul Sipgfmt QOPYREr REPOBAiLL OrPaki Chains
conprised of: (a) 0.5 meight _percent tp 15 vei ght peccentfpf a garbonyl
functlonallrﬁgd Bﬂ%ﬂ%&&sﬁﬂ&e 4 ghtpercent to 5 welght percentof a
phosphor ous Ll n at Leasp Ene ethylenlfally Hnsatyratfd
nononer, ant t-o-5wehght—pereept—of—arpol-yrerizabl e
sur f act ant , mi-he %ol : }mgt !zaug,“né
coal esci ng ai e 2 0 10 0
Adheswn
(10=Excellent) 7
Dry Tape Pull 10 10 10 10 2 8 6
Chemical Resistance
{10=Excellent) 7
Dirty Motor O1d 10 9 | B 8 9 10 10
Brake Fluid 9 1 0 0 0 1 0
Winshield Washer
Fluid 10 9 9 8 9 10 8
TSP 10 ) 10 110 10 0
Skydrol™ ' 10 1 0 0 0 1 0
Ethylene Glycol 10 10 10 10 10 10 9
Overall Rating 89 49 64 66 40 54 35
{0088] As can be seen from the Tables above, the experimental latex of this

invention provided coating formulations that had a unique combination of early
blush resistance as well as excellent resistance to household chemicals. These
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] While certain representative embodiments and details have been shown
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.



2. A water based coating conposition as specified in claiml wherein the
ethylenically unsaturated nononer is selected fromthe group consisting of
vinyl aromatic nononers, acrylate nononeBbk; and al kyl acryl ate nononers and
wherein said polynerizable surfactant is present fromO0.2 to 2 wei ght percent.
3. A waterborn ahaqi@m sition as specified in claim1 wherein said

car bonyl funct+ofrattz r has at | east one carbonyl group capabl e of
reacting with a di hydrazide during filmformation and one pol yneri zabl e doubl e
bond and wherejn sajd c ositjon further conprises at ast ope crosslinking
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hydr ogen at om W¢ight Prisemf 2 graeny! fugptipnatizsd @nanomer, () weightpercepitaSogen at om or
a group of theygktpelckitdl a pRsPhtirdus cbitafminbanorelicd &) at least one Sfyleni ern Rl
represents a hydrogen atomor a nethyl group. 5. An emul si on polyner as

speci fied in cinsituiatedyprspwpn and (@) 0.1 areighhpirecntiond wisiebt paresnpelesent in t he
polynmer at a | : | . 0. i pol ymer as
specified in c@gﬁﬁrgs%gﬁgicﬁnﬁﬁgkggmwi ?@@ ?ﬁﬁ{étﬁ%orlet ’oaﬁgg?)ﬂa%f 9gn al kyl
acryl at e nonomeplescing aiin enul si on pol ymer as specified in claim6 wherein the
pol ynmeri zabl e surfactant is present at a |level of 0.5 weight percent to 2

wei ght percent, wherein the carbonyl functionalized nononmer is present at a

l evel of 4 weiZht pewatenbas¢doco8tingiogiposifien asespegifiaiid claime d evherdimthe phosphor ous
cont ai ni ng no ] ent,at a level of .0.5 weight percent.to 2.5 weight
percent. . ARSEey BRARER Boncher B5Bler®t afmitn Erd berSSIRENM e al ky)

nmet hacryl at e roooaterméememprseaeylate atonambmlyvank alidyl diylats nwdnbinkr ahdhehéreimge of 40
wei ght percent_to 80 weight percent and. wherein the alkyl acrylate nonomer is
present at a Isékfi@o%\mﬁ“é?‘ﬁ? ?r@ftf’?ﬁ'ﬁprff‘?@g?%&z "813 Vi%g%\’\/@?rﬁ%lt' percent to 50 wei ght
percent. 9. An enul sion polyner as specified in claim@8 wherein the al kyl

nmet hacryl ate noner is nethyl. nethacryl ate apnd wherei he, al kyl acrylate is
2- et hyl hexyl rIjgcr yIAa\"%t?rboTG."X%‘?géﬂ‘i‘}P%SF aﬁéﬂ’?ﬂ.{dﬁp‘ %la‘ng&'LTrF’é‘d‘a‘idn claim9
wherein the canRAylfuldibsdliz@AbhdhRd hBPA NI onk Sardbidg 8EAP Sas I AdiLGlg; and
wherei n the phaosphorous containi ng nmononer. i s hydr Ox%i} ethyl nmethacryl ate

phosphat e est e¥ith a qitydragidedying film Iosprtjerend pae ppluwprizagly dorblg bardind wherein t he
pol ymer i s nadgnevdid tidcdiidsition i@Er R8st fad oh@&o%l&ﬂi?%ﬁa%gﬁav%ﬁ%' mum film

formation tenperature which is within the range of
or more hydrazide groups per molecule.

4. An emulsion polymer as specified in claim 3 wherein the phosphorous

containing monomer is of the structural formula:

R

0 Q

Hzc:é E o CH;——CH;——0 “ OH
!
L2

wherein R' of said structural formula represents a hydrogen atom or a methyl group,

and wherein R represents a hydrogen atom or a group of the structural formula:

0 R1
|

—— O_CHZ_C\Hz"“‘“‘“““O C L Cl"g



-32 -

wherein R' represents a hydrogen atom or a methyl group.

5. An emulsion polymer as specified in claim 3 wherein vinyl aromatic

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

6. An emulsion polymer as specified in claim 5 wherein the polymer is further
comprised of an alkyl acrylate monomer.

7. An emulsion polymer as specified in claim 6 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 to 8 weight
percent, and wherein the phosphorous containing monomer is present at a level of 0.5

weight percent to 2.5 weight percent.

8. An emulsion polymer as specified in claim 7 wherein the alkyl methacrylate
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 is

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

9. An emulsion polymer as specified in claim 8 wherein the alkyl methacrylate
monomer is methyl methacrylate and wherein the alkyl acrylate is 2-ethyl hexyl

acrylate.

10.  Anemulsion polymer as specified in claim 9 wherein the carbonyl
functionalized monomer is diacetone acrylamide, and wherein the phosphorous

containing monomer is hydroxyl ethyl methacrylate phosphate ester.

11. An emulsion polymer as specified in claim 3 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.



