METHODS AND SYSTEMS FOR | MPROVI NG OPEN TI ME AND DRYI NG TI ME OF LATEX

Bl NDERS AND AQUEQUS COATI NGS CROSS REFERENCE TO RELATED APPLI CATI ONS [ 1]
Thi s applwoabiimi3i®s a continuation-in-part applicati on etTisZoi10Appss cati on
Serial No. 12/321, 256, filed January 16, 2009, hereby incorporated by
reference, which clains the benefit of U S. Provisional Application Serial
No. 61/022,206, filed January 18, 2008, U S. Provisional Application Serial
No. 61/ 022 443, filed January 21, 2008 and U.S. Provisional Application
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| egi sl ation requires the reduction of amount of Vol atile Organic
Conpound®ecomberilit, 2028.i ngs. For exanple, SCAQWD (South Coast Air Quality
Managenent District) in California and OIC (Ozone Transport Conmmi ssion) in
t he East FRBIORTHEINVENTONequi red reduced anounts of VOC em ssions of
coatings & paints products, especially architectural and industrial paints
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has been_a nmjor challen co ared to sol vent-based pai nts because of fast
evapor at BAMCKERQAWND OR NE@J!Q Nbased paints. Typically, the open tine
of sol vent-borne coatings and paints, which typically contain the organic
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coatings are being replaced with waterborne system due to concerns regarding

D,

the impact of Volatile Organic Compounds (VOC) to human health and the
environment. In addition, recently enacted environmental legislation requires the
reduction of the amount of Volatile Organic Compound_s (VOC) in coatings. For
example, SCAQMD (South Coast Air Quality Management District) in California
and OTC (Ozone Transport Commission) in the East Coast states, have required
reduced amounts of VOC emissions of coatings & paints products, especially



[7] For the traditional waterborne coatings & paints, one traditional
nethod is to add et hyl ene glycol or glycol ethers (or other high VOC
sol vent s)wbaoimoigase the open time or wet-edge tine. | Pcrassbhabioewss t hat
such organic solvents remain in or around the |latex particles and assi st
the latex particle in noving freely even when all of the water has
evaporated fromthe aqueous paint system The use of glycols in aqueous
coating formul ati ons has various advantages to aqueous products, e.g., by
increasing open tinme / wet edge tinme, providing freeze thaw stability,
ai di ng parghitecturabandinduetsial paints gmoatingy (Aftenapplication&f arepatinpdd aHowever ,
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[0014] In one aspect, the present invention is a |latex polyner derived from
at |l east one first nononer and at | east one polynerizable reactive

al koxyl atw0 28m0omdonmononer havi ng the structural fornul &citAis2010/0109015]
wherein RL, R2 and R3 are independently selected from a Cl-Cl18 al kyl,

hydr oxyal kyl , cycl oal kyl, aryl or aralkyl, -H tert-butyl, butyl, isobutyl,
[0016] wherein X is a divalent hydrocarbon radical selected fromlinear or
branched al kyl ene radicals having from2 to 8 carbon atons; wherein n is an
integer of from1 to 100, wherein R conprises an ethylenically unsaturated
group. | rorowear esteodOfaqyedRsccaatings aodydaints, i.eCl thesuse afyglyeals phdiotheral |yl ,

vi nyl, cphate or, fumarat.e.. al so be sel ect rom acrylo
et hac WSegcéfﬁ el Rl faled T A GindtafintheSheih BB YHS GhtEetier . vi ny
et her, a-sagriicydtly anal isiimthéorange)sfenys mismes Wh@rr@lumduerﬂtopeanmhe gr OUpS
[0017] I n anot her enbodjnent, R has a chem cal structure: R? ¢ Rb) C00-,
wher ei n ifesiied i Rgor @Relicaionian largerisubstrates,as well asguplacedeteqts i | s
C(O)OX Hglﬁﬁ}és H or -CH2C(0)O0Xa; or if Ra is CH3, then Rb is H and Xa
is H or - R can, in another enbodi nent, have chem cal structur e:

i ESC_I—?R% C{f)(&%&ﬁ?ﬂ:g}é g%!gggé &nga\lkésc%ltirl% a éalﬁ form t@%trh(%(jy aYv yl;

is H d ,suBstantiellpdedited MQCT .content, which would mclude additives such as open-
time additives, coalescing agents, freeze-thaw agents, etc. Latex binder
manufactures are thus forced to develop low VOC binders to meet the
requirements of paints and coatings industry, yet at the same time meeting or

exceeding coating performance standards set in the industry.
SUMMARY OF THE INVENTION

[0010] The present invention relates to the use of a particular family of
alkoxylated compounds with bulky hydrophobic groups, e.g., alkoxylated
tristyrylphenols or alkoxylated tributylphenols, for improving open time
characteristics, as well as other properties such as freeze-thaw stability, drying
time, low temperature film formation, stain resistance, film gloss, dispersibility,
hiding and scrub resistance, foam resistance, block resistance, adhesion and
water sensitivity, among others, of latex binders, resins, glues, adhesives, inks,
sealants, cement compositions, coatings, which include but is not limited to

paints.

[0011] While not being bound to theory, it is theorized the present invention in
part stabilizes the latex particles using steric effects of larger hydrophobic groups
to form a protective layer on the surfaces of soft latex particles. The large
hydrophobic groups adsorbed or grafted onto the latex particles or co-
polymerized into the latex particles prevent these latex particles from

approaching the surfaces of other soft latex particles and increase the distance of
separation between soft latex particles. The alkylene, e.g., ethylene oxide units
frorh the surfactant of the alkoxylated compounds chains also form a layer which

interacts with the aqueous medium.



[0018] In another aspect, the present invention is a |atex polymer derived
fromat | east one first nononer and at | east one second nononer having the
st ruct ur avoformisol B: [ 0019] wherein n is an integer ofcrrusnoiabowss 1 to
about 100, and R4 is selected fromH and C1-C6 al kyl. In one enbodi nent, n
is an integer of fromabout 3 to about 80, typically, about 4 to about 60,
and nore typically fromabout 8 to about 60. The at | east one first nononer
can, in one enbodi ment, conprise at |east one acrylic nononer selected from
the group consisting of acrylic acid, acrylic acid esters, nethacrylic

aci d, andOp#é2Ha@cgbidangeivdthethednyention, agueows ceatingocarepesitient(s. gt latexpol yner

can be deri.ved ] : . : 0, ro
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nonocar boxylic acids, itaconic acid, crotonic acid, nmaleic acid, fumaric
acid, et rSANGNUS SUEh @5 960k onj ugat ed di enes. [0020] In another enbodi nent,
t he conposition of the present invention is freeze-thaw stable with

i npr oved [8B&38] therakondated LpmpoyRdsAan ke oMpievedia a RYRPELPEWAYE [¥s and the
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the pol yrgilymérizdtiontodasnithé mtexpolymdiaThe presentiavéntionemal zendlsporei mes
referred to as nean particle dianeter, E50g of | ess than about,L 200. nm in
anot her e‘?fb'Bﬂ'ier%T?aC& IRNR gavlated compeupds deserikadaneraibat asuagiAntand in
yet anot hgrq € i } L t 1 nm In
anot her g%é%dﬁﬁg%FgﬁﬁﬁgﬁE%FﬁﬂgfégPb?hgﬂ?E€§%?%gkﬁﬁggI§@& 0 oféTegﬁethan 150
nm | n yepresgnttinegntionyody esmloy alsariace yctive alkoxylatadheampownd Rag@na D50 of

| ess t han . t, . th Ie ' Nt .S a
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herei n; avdl liiedvetpaints 4s well wsder addithk fonadhtsiees ahelidingatbutnr@t dionitedsi ti on
can cont gi n ot her adstiveﬁéngredienps anJudi%% buh not limted to

bi oci des, ORIPIIEE SANSIIVR AFhesIveS: YuesdpsinR: sealats; inkgACHANG RULAAtch woul d
be known |infitedl 1RADY HksS Ebhl&tidnal Ik, BYBrid ihRE, A RAteTBiseRINKO ERRAISKET ON can
further conprise one or nore open tine additives conprising an ethoxyl ated
tristyryllif@enol having the structural formula IC I C wherein, n
is an integer of from1l to 100, wherein RS is a hydroxyal kyl group, -OH,

- OCH3, - (0RHH,In-opezgpect, dica pigzsent oBEDtion is0a Gtes polyaer ci@qsw,ed-f(qm aPhosphonat e

car boxyl P e @B SCiEnoie anetieatf o onmCzad oo RBARET L, 211

hydr oxyal decond eyeriamékiyavingithd stouctarahfdnrula 0&: a quat er nary anmmoni um i on,
wherein M+ is a cation including but not limted to H+, Nat, NH4+, K+, Li +
or -NR+4 I n one enbodinent, nis an integer of fromabout 4 to 80, and in
anot her enbodi ment from about 1 to 40. In another enbodinent, R5 is
selected fromthe group consi iqg__f -OH, -0OCH3, -0C2H5, -0C3H7, -0C4H9,
-005H11, -006H13, -d, -Br, - , /Phosphonate (-P03- M+), Phosphate (POX-
M+), Sulfate (SO4- M+), Sulfongte (503- M), carboxylate (COO- M+), a

noni oni ¢ group, a Cl-CHz youp,Ra Cl- Cl12 hydroxyal kyl group, a

Cl- C12 cycl oal kyl group, a ; fryl group, a Cl1-Cl2 aral kyl group and a
guat er nary anmoni um i on, Wwhpg is a cation including but not limted
to H+, Nat, NH4+, K+, Li +




[0023] In one enbodi nent, the | atex coating conposition contains an open
tinme additive in an amount effective to | engthen the open tinme of the
conposi tiwo 20m/07g51eat er than 4 mnutes, typically greatecTiusamo®orsfnut es.
I n one enbodi nent, inproved open tine characteristics neans that the open
time of a coating or adhesive is made greater than 4 mnutes. In one
enbodi nent, inproved open tine characteristics neans that the open tine of
a coating or adhesive is nade greater than 6 mnutes. In one enbodi nent,

i nproved open tine characteristics nmeans that the open tinme of a coating or
adhesive is nade greater than 8 mnutes. In one enbodi nent, inproved open
time characteristics neans that the open tinme of a coating or adhesive is
made greater than 10 mi nutes. |In one enbodi nent, inproved open tine
characteristics neans that the open tinme of a coating or adhesive is nade
greater than 12 mnutes. [0024] In one enbodi nent, the effective anount of
the additive is greater than about 1% by wei ght of the polyner, typically
i n an amjoonsS)whestinR 1, IRhaat RB ark. idependerntig velagted frompol yner. |1 n anot her

enbodi ment he tex, coating c sition contains an open ti additive in
o amound Gr B ko RaroxEaYl V6 Bakvie pORET STlkve ThIRGHE byl cal 'y | 1 an
anmount gj ,than about 4% by wei ght of the polyner. In another

enbodi ment, the | atex coating conposition contains an open tinme additive in
an anount greater than_about 7.5% by weight of the polyner, typically in an
anount greater than Abo 8% by wei ght of g polynmer. In yet another
embodi ment, t HeHb at-¢ @ fi ng conpb&iatig ains an open tinme additive in
an anount greater thar_about 10% by weig the polyner. In yet another
enbodi ment, the | atexXx—eoati ng conposition—eenhtains an open additive in an
anount greater than about 20% by wei ght of the polynmer. In another

enbodi nent, the | atex gea{ing conposition eoentains an open tine additive in

an anmount between abo 6% and 7.5% by iwei g of the polyner. [0025] In
one enbodi nent CH S @ pnt bonedCHat exAcoat i pg, conposi ti on has i nproved
open tinme charfcteris\ies/where the | atex\pol ymer has a glass transition

tenperature (TgH,of between about €PQC and about 50C, typically between
about -10C and about 10C, nore typically between about -10C and about OC.

| n anot heuo wByperélR X is divaledX hp@lotaRion fadidie saleefedndthilip@agof at ex coating
has a nmean particle size of |ess than about 200 nm in another enbodi nent

D50 i s | @sanahedraliatena radicals having fenb2Hier earbeniateis; \WBeraiR Niieas t han about

175 nm i [ YNt ' S : [ further
erbodi mer B o acte %5 IHEEERR SofhssBes SFreth pRRicaRp uiRau e dtofp:

pr eslent ilmogatemtrodimct-:'latl, ﬁtb@a:mue@b;ypate{)é}ﬁi%gplhylIa@_nslatepgllgm?nlyl, matimt'esi ng .
copol yner,i at least one firs n rw at | east one secon
m)ﬁom);r, |t?§<g§%gg%mnm%ngca£ ﬁ'SPﬁ?eﬁl%Sﬁg%f%ﬁﬁyP%%n%tplagmﬁ'yI phenol havi ng
the struatpi@hidoomathacrylamids AliallyisAiHo, Whgrethér, Ryl &hednglalRengr, e

i ndependently sel ected from a C -C18 al kyl, hydroxyal kyl,

cycl oal k{/‘??'e'é}'é?- shyregyla pRgor CL“'I’-\,kY't%Y'ief‘M[JQr)QPPSbut yl, isobutyl,

[0017] In another embodiment, R has a chemical structure: R*CH=C(R®)COO-,
wherein if R? is H, then R® is H, C4-C4alkyl, or -CH,COOX; if R? is —=C(O)OX, then
R® is H or -CH,C(O)OX?; or if R? is CHj, then R® is H and X? is H or C4-C, alkyl.
R can, in another embodiment, have chemical structure: -HC=CYZ or -
OCH=CYZ, wherein Y is H, CH3, or Cl ; Zis CN, Cl, - COOR®, -C¢H4R®, -COOR?
or -HC=CH,; R is C —Cg3 alkyl or C;—Cg hydroxy alkyl; R®is H, Cl, Br, or C4-C,4
alkyl.



[ 0028] wherein X is a dival ent hydrocarbon radical selected fromlinear or
branched al kyl ene radicals having from2 to 8 carbon atons; wherein nis in
t he rangwoab11107i10, wherein R is an et hyl eni cal | y unsatruratseelogomep
including but not limted to acrylate, Cl-Cl0 al kyl acrylate, ally!, vinyl,
mal eate, itaconate or fumarate. R can al so be selected fromacryl o,

nmet hacryl o, acrylam do, nethacrylam do, diallylamno, allyl ether, vinyl

et her, a-al kenyl, mal eim do, styrenyl, and/or a-al kyl styrenyl groups. R
can in another enbodinent is a Cl-C6 al kyl acrylate, allyl, vinyl, nualeate,
i t aconat d0018]iln@aptes aspect2tile presantinvemian issplatax pcle@epdégwﬂ fromsaint i on i s
a met hod I(% th%QﬂgwgnbrWe?énQ% Jehst oﬁé‘\é'eggn('j m%{n%\‘ﬁéjr {Henﬁruc tural

charact ertatics an tI1me characteristics en 17 76dPh a
coati ng dormalbdBi ve conposition, conprising copolynerizing (1) at |east one
| at ex monomer with (2) at |east one polynerizable reactive tristyryl phenol
havi ng the structural formula IB: [0Q wherein n is an integer of from1l
to 100, and R4 is selected fromH agd C1l- 10 al kyl, typically Cl-C6 al kyl .
[ 0031] In one enbodi nent, in one or t he af orenenti oned net hods, an
aqueous di spersion of the polyner ig open time of greater than 4

m nutes, typically great 057 nore typically greater than 8

m nut es, where the poly gl ass transition tenperature (Tg) of
bet ween about -20C and gbout SOC norej typi cally between about -15C and
about 40C, nost _i5 0C and about OC. In another
enbodi ment, thg nmore of the albbve-referenced

typically a nek i X ‘ about nd nost
’ dt1an 32] In yet
anot her aspect, the present inv nti on'is a nethod of preparing | atex

typically a nean

pol ymer which inparts inproved dpen tine characteristlics when utilized in a
coating or adhesive copg 7 >eQnprising copolynerrzing (1) at |east one
first nononmer with (2] Ast one second nononer having the structural
formula I B:

B

[0019] wherein n is an integer of from about 1 to about 100, and R, is selected
from H and C4-Cg alkyl. In one embodiment, n is an integer of from about 3 to
about 80, typically, about 4 to about 60, and more typically from about 8 to about
60. The at least one first monomer can, in one embodiment, comprise at least
one acrylic monomer selected from the group consisting of acrylic acid, acrylic
acid esters, methacrylic acid, and methacrylic acid esters. In another
embodiment, the latex polymer can be derived from one or more monomers
selected from styrene, alpha-methyl styrene, vinyl chloride, acrylonitrile,
methacrylonitrile, ureido methacrylate, vinyl acetate, vinyl esters of branched
tertiary monocarboxylic acids, itaconic acid, crotonic acid, maleic acid, fumaric

acid, ethylene, or C4-Cg conjugated dienes.

[0020] In another embodiment, the composition of the present invention is freeze-

thaw stable with improved open time, wet edge time and drying time



IB [0033] wherein nis in the range of 1-100, R4 is selected fromthe
group consisting of H and Cl1-C8 al kyl, and wherein the polyner has a gl ass
transi ti onotzerpenadbure (Tg) of between about -20C and alkoutus2@@oards a nmean
particle size of |less than about 200 nm or a Tg of between about -10C and
about 10C and a nean particle size of |ess than about 200 nm or a Tg of
bet ween about -5C and about OC and a nean particle size of |ess than about
200 nm or a Tg of between about -20C and about 12C and a nean particle

size of less than about 190 nm or a Tg of between about -10C and about
10C and achasagtepistiasi andthei palyroer hesg dlarsriransition tegaperaiure(Ta) afy of bet ween

about -1 éb(;‘? an ut 190 nm
or a Tg %@egvgegﬁtjgbou ag}@o% Ollj'J'é b%% aghteg% E‘stl C eggi ze of

| ess t hanatzubut5 Créandaboutr3GiCTg Infonbeémmnlmhome Tgﬁ&baméeambﬁutloc and a
oo 1S Ao 25 bR B eBlhrd e 3 BpafdRaBbut b B3P 0ty o
still a fagdulan @sReehe eBOIRNERENE T sHEWEEN laaoath@nc\é(a@ g coating
conposition, conprising: (a) at |east one latex polyner; (b) water; and (c)

an open tiooe1aH EHnbthed érﬁb@d?n@ﬂp‘{ﬁé pBIyARr&t tﬁé‘ﬁFbs%*h?iHve?a%Mﬁa% rﬂ@hnOf the

pol ynmer; wherein the open tine additi've conprises one or a
et hoxy! atQQﬁlﬂﬁlsﬁey(tS?mml@Fﬁtﬂ refersed togas meastpartiela chdmeternidio) Of Ieeas tham A

wh -0C2Hb5,
N oCaHy dhshd 280 B bt eprBirhehPa Hdhn BRI lpiot Restihn bSHE L O
Phosphat e190PwA; aMi Jn yéitdrf(ﬁlha étﬁﬁddmi‘dn)arﬁebfﬁ paa:jdae é|S§|3>f Iéds)thanzubb?tliy: ate I
C00- M ClZ roxya ar

o ar al kA 7SR 4h aaihelStbpdiRethtGer A BN gL I My eNtion 55 B3t i asné Ldi ng
but not |thHht1€dﬁnﬁ’ Wyet%bthé\“ﬂf‘ibodﬁﬁaed%'thé Mym&%ﬂhéﬂn@?ﬁloﬁrﬁé@é , Nis

an i nteger of from about 0, and in anot’her enbodi nent from about lto
[ 00359 less than 10 mt her aspect the present invention is a | ow VOC

Iat ex coating conposition, conprising: (a) at |east one |latex polyner; (b)

wat er ; ar[GOZZ:])Inanatrya'rragpechﬂweaumseht/@venti@thisaﬂat@x cgatm@rmpwﬁolabout 1% by

blend of SNBRTEES iR RGBT Rl e PP o 2 Hi A
understood that the latex coating composition can contain other
additive/ingredients including but not limited to biocides, surfactants, pigments,
dispersants, etc., and others which would be known to a person skilled in the art.
The latex coating composition can further comprise one or more open time
additives comprising an ethoxylated tristyrylphenol having the structural formula
IC:



1A wherein, nis an integer of from1l to 100, wherein Ris -OH, -COCH3,
-0C2H5, - 0C3H7, -0C4H9, -0051-111, -006H13, -Cl, -Br, -CN, Phosphonate

(- PC3- Mayo 2Phogptiat e (PO4" Mt), Sulfate (SO4- Mt), Sul POmAISR010B0B85 M)
car boxylate (COO'" M+), a nonionic group, a Cl-Cl2 al kyl, hydroxyal kyl,
cycloal kyl, aryl or aralkyl, or a quaternary amoniumion, wherein M+t is a
cation including but not limted to H+, Nat, NH4+, K+, Li + or -NR+4. In
one enbodinent, n is an integer of fromabout 4 to 80, and in another
enbodi ment fromabout 1 to 40. [0036] In one enbodinent, the open tine
and/or drying tinme additive is preses st he | atex coating conposition in
of the polyner. In another
enbodi ment, the open tine and/or drying tijpe additive is present in the

| at ex coating conposition in an anDyy gat er than about 1% by wei ght of
the polyner. In another g i i i i
additive is present i
than about 2% by i
is present in

g conposition in an anmount greater
I n anot her enbodi nent, the additive
4% by wei ght of the polymer. In

present in anj]anount greater than .--ut 7.5% by wei ght of the polymer. In a
further enbodiRg i ng\tRee additive is present in
an anount greate eoght o e polymer. In still a
further embodi nent, the open tife and/or drying™ime additive is present in

hy wei ght of the polynmer. [0037] In

¢ pRonmer in the latex coating

conposition conprrses a gl ass tranS‘tron enperature (Tg) of between about
- 20C and about 12C, typically bet t -10C and about 10C, nore
typically between about -10C and aboy < [0038] In_one enbodi nent, the at
| east one latex polyner in the |atex cvating conposl®ion conprises has a
mean particle size of |ess than about 200 nm typically |less than about 190
nm and nore typically | ess than about 175 nm [0039] In one enbodi nent,
the | atex coating conposition is characterized by an open tinme of greater
than about 2 mheaeiasn isan steger offeornfl t@rmmherﬁarRab@ﬁnydmmatwles an open

time of 4 b en ti egl el han about

12 mi nut s&ﬁ{ OQEB H%’s ?F gp@?nét her4 $p e? |E|“t CSIE‘bﬁ)@sgﬁrt%rtrnve'\tjnt| onis a
| at ex co&thosghmmatpcﬁd?@g MT) l%lmaéqclimasse (RO, (W), sulfatez(SO4dV|é) Batfeuaueqsﬂger (b)

wat er ; c additive 1 n an anount, reater t han ut 1. 6%

o ot g A RSUSRIRAO ina Saicn e ol o SHAGT IR, & Cotat PRYG one or a
bl end of h‘?HRQ(Wik?F e%rbaw?ubﬁn&a%&kﬂ Baalqtyatérhsrysam%t«rmﬁhoﬁ %Héﬂeﬁh I B:

1 B; wherein, nis an infeger froml wher ei.n s -0OH - OCH3,
- 0C2H5, Mﬂeaawatlommmlng)wmm limitgd to- "Br. Na d‘lWPHﬁ)Sbhcﬂt’aNB é.- pcene M),

embodiment, n is an integer of from about 4 to 80, and in another embodiment
from about 1 to 40. In another embodiment, Rs is selected from the groupl
consisting of -OH, -OCHgs, -OC;Hs, -OC3H7, -OC4Hs, -OCsH4¢ -OCgHs3, -Cl, -Br, -
CN, Phosphonate (-PO;  M"), Phosphate (PO4 M), Sulfate (SO, M*), Sulfonate
(803" M), carboxylate (COO"M*), a nonionic group, a C4-C42 alkyl group, a C-
C12 hydroxyalkyl group, a C4-C1 cycloalkyl group, a C¢-C4; aryl group, a C4-C12
aralkyl group and a quaternary ammonium ion, wherein M+ is a cation including
but not limited to H*, Na*, NH,", K*, Li* or -NR",.

[0023] In one embodiment, the latex coating composition contains an open time

additive in an amount effective to lengthen the open time of the composition to



Phosphate (PO4- M), Sulfate (SO4- M+), Sulfonate (503- M), carboxylate
(C00- M), a nonionic group, or a quaternary anmmoniumion, wherein M+ is a
cation i nebadimgifiat not limted to H+, Na+, NH4+, K+, PCTAISe010/0NE83l. | n
one enbodinent, n is an integer of fromabout 4 to 80, and in another
enbodi mrent fromabout 1 to 40. [0041] In still yet another aspect, the
present invention is a |latex coating conposition, conprising: (a) at |east
one |l atex polyner; (b) water; and (c) a drying tine additive in an anount
greater than about 1.6% by wei ght of the polyner; wherein the drying tine
addi ti ve geeater (h@est owrutes, tapibaﬁangreaﬁerdhao@rhinweb t Ini dne ginplodimagnd, havi ng t he

structural I 1| B: . . wherein s an | te er. _of om1l to 100,
wher oi o Rap{ogeB !t nbragieriidS s, tBal e MG GE AZpathg 1y 5° 1o
- Br, - CNadResigphomaide dre&ies thar-3 mnl?bl@%phﬁbﬂe(éﬁ%dlﬁv{bht ifpprdwideodedOd- M),
Sulfonate (503" M), car boxgl ate Mt+), a nonionic group, a Cl-Cl12

al kyl, h}'&%ﬁﬁtﬂ'sn‘iﬁ/@ﬁaa H}[‘?t thgpgpn (S'Fneh?faq’ RQating,pr %P*Eﬁ.%%%‘ﬁﬁﬂ??e ammoni um
ion, whef gfkdleMhah% ﬁmﬁﬁ{:}%og‘] bﬁ@ EHfHo'aﬂnQHtt ifABlovkl r@pteﬁq Trﬁ@chﬁr’ac{@fstlcé\"'w’ K+,

Li +or-NR+4 I'n one e ni1s an Intege om about 4 to 80,
and in am&mrthehﬁhecnpmmmeuo{)mmoug ot abesige ls[ mz]greateoﬂmre&bodl ment, the

open ti iti 0 ditive Ls BLE t ex
coating SUAGSS: ¥ BrEHheeiitabl,Afele R BN ot Cape MEE oo B bR The
pol ymer . open mn&e @ﬂ@odatmmbn adtesiapiemadergrexder ﬂ\bmaﬁmd’hﬂés dmdneg time
additive is present in the |atex coating conposition in an apount greater

t han abo@f“@%%?nwafﬂveepp@ﬁé'%F%‘@FterlsﬁcﬁHlﬂarﬁ’érth%‘ﬁ'ﬁcﬂﬂ?@rﬂmePﬁé open

tinme addlcbbt‘{rf‘? %Qéﬁsu@i%'rﬁgdéké;P@at@fjﬁ'n'ah'@m'lrﬁJtQé esent in an anount greater
t han about 4% by wei ght of thé pol yner yet anot her enbodi nent, the open

time additive and/or drying tine additive is present in an anount greater

t han abo(R02#] waemogﬁﬂe@tr theneffeRliverasmountiof she additive ivatesdRnibal, the open
ti di g 0 th bout
2006 by webgH | IR WEIOREPRE doffiel byREAT/Rar mBlnciRar diafabgle |00 PPN
and/ or dnﬁ%@ytwerghmmhelpobjmesr pinmthenmnlwdlmwunheltaiémeatnag)out 1. 6% and

.5% b ht..of the.pol . 043]...1 nb t he at t
A T U e
t enper at by eveiditt)of dhe b?gmnty@my in aR @MU gadstei thedGabdut s Bl eidat ween

about -10C and about nore typically between about -10C and about OC.
[ 0044] | Rf hePAvBBH; Mom?h%m&?d!"&[ﬁttr@déthmn%ﬁm'tlw qu;alnat ex

coating. GATRRR!IrhORBATRI R 3 BERBRURR dhdth o 59035 WEiGhESFkhan about

200 nm typr cal ess than about nm an nore typica Sss than
about 17polymer, IYO(MH}' in an anmpuntigoehteetian abiout B by vcanghtmfghepatymrtl on is

characteriz by, an open t| r eat open tine
of - or ear & S5t pag)rRBoM pidliios et $Bhifo EPRBoBROY ot S Bhahenitng 6

m nut es @gditive apan a'rncmﬁt gfeaéemraﬁmmnoebbww&g%tmfm pslyn{e%%}/eﬂ n stl 'l
yet anot her aspect, the present invention is coating conposition selected

from (i) 2athes PV@Q imeRt, ﬁ@%@eatw&thmmq'w sntpinssLPRe™s additive e

adhesi ve o n ed to W inks,
convent | oS LRENEEiran g 02EIT wel G ot e obier ¥ aber ot on
conpr i seemioedipent, therﬂatmcmy’llr@mmmlqdmntame amopen tinmeadditijesntasy  t han
about 0. i nd wherein the open
time add?’ﬁo\?'ét @%@r’é}ns&o ne Srgﬁlsgoéy n@ﬁ i@ﬁ BPIé(ﬁ'\qr“ styryl phenol s

having the structural formula I A or IIB:
[0025] In one embodiment, the aforementioned latex coating composition has

improved open time characteristics where the latex polymer has a glass
transition temperature (Tg) of between about -20°C and about 50°C, typically
between about -10°C and about 10°C, more typically between about -10°C and
about 0°C. In another embodiment, a latex polymer in the aforementioned latex

coating has a mean particle size of less than about 200 nm, in another



OR IIA 11B; [0047] wherein, nis an integer of from1l to 100, wherein R5
is -OH -0OCH3, - 0C2H5, -0C3H7, -0a4H9,-006H13, -C, -Br, -CN, Phosphonate
(- PC3- Mayo 2Phogptiat e (PO4" Mt), Sulfate (SO4- Mt), Sul POmAISR010B0B85 M)
carboxylate (CO00- M+), a nonionic group, Oor a quaternary anmoniumion,
wherein M+ is a cation including but not limted to H+, Na+, NH4+, K+, Li +
or -NR+4 I n one enbodinent, nis an integer of fromabout 4 to 80, and in
anot her enbodi nent from about 1 to 40. In one enbodinment, n is an integer
of fromabout 4 to 80, and in another enbodinent fromabout 1 to 40. In
anot her emisgiiment DsoRs less thah a@boat 190 om. timangthen erimsiment Rep ivdessoH, - OCH3,

(pon. i herceliout; 5 i n 5t Bhducrmbodieal BRI Enirehin, 349 ing" W) ™ &

noni oni ¢ fgtieremioditenlDs@kKeds thaau®o mmCl- C12 hydr oxyal kyl group, a Cl-Cl2
cycl oal kyl group, a Cl1-Cl2 aryl group, a Cl-Cl2 aral kyl group and a

quat er nar niumion, wherein M- is.a cation_ includi but.not limted
fo e, ndoHlIR Vet BoRgk aspedt ShialGsert ibfion ¥ o LR AP ™E e open
time addijdteX olytndt €6APtising capoRMMaHYiIndg( B3t fdast BAB fitSPrAvnyMERithqR) t he

pol ymer or conposition. In one enbodi ment, the open tine additive Is
present iahleast aRe sAcOR Bwnemesy the seropg MRNYREr apotymerzabliatgactve

conposi ti gﬁ%ﬂ i he. open tinme additive and/ or drying
tinme addf@?&ghﬁgéglgégw?ﬂ?% t egﬁgﬁgﬁgf%ﬁﬁh in an anount greater than about
2% of the polyner or conposition. [0050] In one enbodinent, the open tine
addi tive and/ or dryingxggaﬁ additive is present in the |latex coating
conposition in an a nt/rgr eat er t han about 2.5% by wei ght of the pol yner
or conpositio I n ang Epodinent, the open time additive and/or drying
tinme additive'I' A anount greater than about 4% by wei ght of
the polyner or co In yet another enbodi nent, the open tine
additive and/or dr p additive is present in an anount greater than
about 7.5% by weig e polynmer or conposition. In a further

enbodi ment, the open™gne and/or drying time additive is present in an
anount greater than alout 20% by wei ght of the polynmer or conposition. In
still a further enbodinent, the open time and/or drying tine additive is
present in an anount b&tween abbht 1.6% and 7.5% by wei ght of the polyner

or conposi tion. ) )
[0027] wherein R1, R2 and R3 are independently selected from:

a C4-Cs alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, -H, tert-butyl, butyl,

isobutyl,
-CHZ@ | -CHZO |
-|CH @ , or —?H @ ,
CH3 CH3

[0028] wherein X is a divalent hydrocarbon radical selected from linear or

branched alkylene radicals having from 2 to 8 carbon atoms; wherein n is in the



[ 0051] In one enbodi nent, the at |east one |atex nononer in the |atex
coating conposition conprises a glass transition tenperature (Tg) of

bet ween aboundi110720€ and about 12C, typically between abeutr/vsi@@oards about
10C, nore typically between about -10C and about OC. [0052] In another
enbodi nent, the at |east one |latex nmononer in the |atex coating conposition
has a Tg of between about -20 C and about 50 C, typically between about
-10C and about 40 C, nore typically between about -10 C and about 30 C,
typically between about -10C and about 20 C, nore typically between about
-10C and rangiof 1000, wbesd) R ia m\ethemmllmnsatwatedarommumbutan@tx

nonomer i cpa particle size
of | ess t'I attr?gg 83’&%‘8 e td gg%g&gdn%b%mféﬁ'ﬁ% ége%%g%cgg%@ef& 190 nm in one
enrbodlmD rregnmb@e Rhéan alboune stéctemfrdmnaowﬁo eﬁ&angbnglmtacmismuddﬁaﬂ 150bnm in
one enbodi nent thapn 135 n I n._anot her enbodi men ess than about 120
nm In oﬁ%ngﬁ%lﬂ"ﬁ‘aﬂt a@]“%méﬁo Irgt‘g)ﬁ%‘?thﬁhé“'?y P@?rnﬂﬁa??é\y} iMA'eiRidPat ex coati ng
coNpOSi 1 isHReRAMBA/EE-dNAR sﬁrr@ﬁﬁ@r@@ﬁé | Rl @nShZhotHer! istsodimant abeet-d:00 nm

[ 0054] In one enbodi ment’, the conposition is characterized by an open tine
of great @kyl Bemylaieallyl, inylraleate, atacepate erifomasdtegr eat er t han about 4

m nutes, an open tinme of greater than about 6 m nutes or an open tinme of

gr eat er {{0R49]&madurtner asipeat, dize p[emr’s]nvelmése imadnethhd of prepaningdatexd

advant ag t nt |, b [ |Iy apparent to

t hose sk%%fygﬁe 'ﬂﬁ' r%e'ﬁicﬁfw%éﬁég@g rg{;segngﬂgsf”g?c% g?ﬂ &nmﬁg det ai |l ed
descri pt icharactdristibs M@Wutiﬁze@Mchbﬁn@bebdhéﬁde @ﬁd'np@hltlehn@émpﬂslﬂgbom nent s
of the present i nhvention. BRI EF DESCRI PTI ON OF DRAW NGS %0056 FIG 1is a
chart il ICGEW%"ﬁ@Qt(Héab'ﬁéﬁt enerater RANOMRIWith2) 2t legst eng Hohynefizable pecki e
Di T uSi Ngeacti(8\fist noP Aan Qﬁ@sﬁ%@ﬂ;ral@gﬂzﬁukﬁ@ DESCRI PTI ON OF THE
PREFERRED EMBODI S [0057] he present 1nvention relates to the use of a
particular famly of al koxyl ated compounds, e.g., alkoxyl ated

tristyryl phenols and al koxyl ated tribd phenol s, provided with an ethyl ene
oxi de chain for inproving open tine X binders, paints, adhesives and
the like. This famly of al koxyl at nds can i nprove other properties
as well, for exanple, wet edge, st.'g\ tance, open time, filmgloss,

di spersibility, hiding and scrub resi , low tenperature film
formation, foamresistange, i $t ance, adhesion and water
sensitivity, anong others. ] As uged herein, the term"al kyl" neans a
saturated hydrgegart t py~Qe stra|ght br@nched or cyclic,
such as, for ¢ npropyl, iso-propyl,?n-butyl,

sec-butyl t-utyl, cyclohexyl 0059] used herein, t he

term"cycl oal N L r bon t includes one
or nore cyclic arMyl or exa 2, Cy

|, cycl ooctyl,
and adamant anyl . the term"” hydr oxyal kyl * neans an
al kyl radi cal,

radlcal that gs substituted with a
hydr oxyl groups, suc hydroxynethyl, hydr oxyet hyl ,
hydr oxypropyl, and h

B

[0030] wherein n is an integer of from 1 to 100, and R, is selected from H and C;-

Cio alkyl, typically C4-Cg alkyl.

[0031] In one embodiment, in one or both of the aforementioned methods, an
aqueous dispersion of the polymer is has an open time of greater than 4 minutes,
typically greater than 6 minutes, more typically greater than 8 minutes, where the

polymer comprises a glass transition temperature (Tg) of between about -20°C

11



[ 0061] As used herein, the term "al kyl ene” means a bival ent acyclic
saturated hydrocarbon radical, including but not limted to nethyl ene,

pol ynet hywenei1/amdoal kyl substituted pol ynet hyl ene radi earais2ewonoss, for
exanpl e, di nethyl ene, tetranethylene, and 2-nethyltrinmethyl ene. [0062] As
used herein, the term"al kenyl" neans an unsaturated strai ght chain,
branched chain, or cyclic hydrocarbon radical that contains one or nore
car bon-carbon doubl e bonds, such as, for exanple, ethenyl, 1-propenyl,
2-propenyl. [0063] As used herein, the term"aryl" neans a nonoval ent

unsat ur atasg abaut 60=¢ boare tgically bebyren abeid -dA«C endrabout 403C.MBa%er ed car bon
rings in J ato - 8Pr, j ugat ed
Goubi e bATIEET pHRRHARUE A bt abclf &0 3RBUEY ebodrBRL AL “Phe ™ ng

wi t h hydrpolymelitiized imbke oy morbalf the Abdvstdfgtenced methnds cemphisas a f or
exanpl e, phenoxy,  phen t hyl phe di met hyl ph |, trinmethyl phenyl,

chi of op hdhSAN PRl HIER Bhissh T BB, 200 PRo FIRSABCT IR NS APALEN $78 o) n

the ter mofggsalthidh abBBENS0 Am, ahlhodtppiBambBFhddrpSdicl dife BNRsthaFPr e aryl
groups, such as, for exanple, phenylnethyl, phenylethyl, triphenyl nethyl.
[0065] Afbgybd7®éFfEin, the termnology "(Cn-Cm" in reference to an organic

group, wherein n and mare each integers, indicates that the group may
cont ai n fP@#R]IMN yat arather asrect dhenpeesant invantion iparmegthodef Prep®slg latexused

herein, t Halol " | eni j ons . ingl (that is,
eca s, TR ke FEy R ShstIRRL LhBlaer et B MR MGEARE (e
lpr esent icoatmg boadi(;esi%:dempgemem, earhpnsing capdlyhtﬁriamgius)m(tjezaisooaelﬁaeti ng |
ow VOC content and |.nhprov open time properties conpared to cqnyentiona
aqueous BTG GUEDAIFEN OneRecaBR MoADTHBY RIS 416 SEUCtUE) s i
pol ymers can include at | east one | atex pol ymer copol ynerized or bl ended
with a particular famly of al koxyl at&f sqnpounds. Typically the | atex has
a Tg of less than 20 C, nore typic 5 than 15C, still nore typically
| ess than 5C. More typically, a Tg in the range of from about
-20C to about 12C, nore typically RsQm gbout -10C to about 10C, nore .
typically in the range from-10C to abglt OC. In one enbodi nent, the |atex
pol ymer of the present iphvention has a{wei ght average nol ecul ar wei ght of
from about 1, 00 [ 5,000 to 2,000, 000. In another

enbodi nent, t pred>ent invention hgs a weight average
, 000 to 250, 000. [0068] ¥ thout being

bound by theo i el |,arge hydrophobi ¢ grups adsorbed or
grafted onto t\R ihes »& ‘o-gpk?ﬂg%Lgeg (nt | at ex particles
prevent these | at om agpPoachi ng”fhe siffaces™of other |atex

en | atex particles.
evapor ati on process,osteric repul sion may
ing which are driven by the capillary
forces. This in turn]inprovgs the open tine of aqueous coatings. Wthout
bei ng bound by theor it i also believed that the nmethod of incorporating
hydrophilic noiety i nRxorL-0onto | atex particles of waterborne coatings and
pai nts can keep water nol'ecul es between the |atex particles all the

i nteractions between hydrophilic noiety and water retain the water for a

| onger DGE(D(DSBS whef@in nstif ehe raiensf 1000 RIY JeheRed from tHeSgidabicrertingat the
nmet hod of ad |n& the open tinme additive of the present jnvention to aqueous
coati ngs sbheCatatkd, aRdVhBrRIDthe RelBIcAas glashiragsitiondedperatbe f ace
Lhat can (s PYalwbbR aBYAPYOA R MoutB0SE ahBATAR AHISEESYSRere: [ 0069
The present’ 1 nvention provides aqueous conpositions, for exanple, aqueous
coat i ng dharpalsduti2dsnmasr adiglof detwieér aboets- 10 G anddaboyt HOfC mod 4 imganed t o

ot 11 m PR o s e BbanPe TR RIS py AR Aot SRE abd BPBLoes

i nks haviong agceie@Rtpapisld sizendt, legsthanl abcs 200thredgrea Py @detwesn and dryi ng
time properties conpared tq conventional conpositions. |In one enbodinent,

t he aque@@8ut®Pedndiahieut dg° G padiameaninaitice sizerfdaesthan ahaut 1§0Pdper si ons
whi ch include at | east one |atex polyner copolynerized or blended with a
particular famly of al koxyl ated conpounds, e.g., al koxylated
tristyryl phenol. Generally, the | atex
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polynmer is present in such aqueous conpositions or paints from about 15%to
about 40% by wei ght of the conposition for sem gl oss and from about 5% to
up to abowo 2609471419pi cal | y about 5% to about 50% by wei gotr/uskoinioe108s
conposition for flat paint. Paints or other aqueous coatings of the present
invention typically further include at |east one pignent. O her aqueous
coatings of the present invention such as adhesives typically do not need a
pi gnent. [0070] The nenbers of the particular famly of al koxyl ated
conpounds, e.g., alkoxylated tristyrylphenols and/or tributylphenols, can

be enpl oy T@ ofbelwassrakutnd§’S and abewt tCrendperean partigleiSizeof lesge of

| atex bingeg %boﬁtak%ﬁ %Fger%r é{Péem)eQR'a%%h{‘%b&t bédtrq &?Mé’g&{ sure
sensi tive adhesi Ves, esi ns, seal ant S, I NC 1 ng not
limted tp}ariw!elsmmf lewﬂmntahmmh 90rnin$ ortey by |od betWeen abboutwa0® abdsed i nks.

pol yhror 1 2L T4 a0 AERR BRICH stie ad HaREnEBotb] 76 87 &k T8 Bhonomer . (i1)

surface agdnveen @btsembac%d%m@uo@ ahg aaméahfp%ﬁtaéguz@%méﬁ fhiaprabci® be
present during |atex polyner formation, and/or (iii) surface active

al koxy| at ¥® ¥Bnpoa Tt betupematiput 16" ¢ @ngrabeyti 0 andiasmensinattiale sizet ex

pol ymer Reactive pol ynerizable tristyryl phenol
et hoxyl at?éefslé%qg%é%lohn oﬁg?@lﬂbodl ment, pol ynerizabl e reactive al koxyl at ed

d | h
(e mod TR hitfer aetint 39 ey Fiepfiofi B iy SREE AR oA 1%, " @
[ 0073] V\:hmnmcmtlbrl gsomphising: (v‘a)rmriém;medafb(qwmér (b wate; @nd (cﬁ);mycl ohexyl
, t rocar bon havi red ring, e.g.,
L bonzendheriTe BRRiNS iran Ao @ eEionMan SRapdbBn g oRndte BavIg - C
[0075] a ﬁer%&hé'd@éb tlnli%/ QHBP&Vé'cBl'Hpns%‘b'n@%r"’syﬂ)lenéro‘l etixypted kyl . -H,

butyl, tert-butyl, i sobut
trlstyrylphenols having the structural formula llA:

R
0o
n

A

wherein, n is an integer of from 1 to 100, wherein R is -OH, -OCHg;, -OC;Hs, -
OC;3Hy, -OC4Hy, -OCsH44, -OCgHy3 -Cl, -Br, -CN, Phosphonate (-PO3; M™),
Phosphate (PO4”M®), Sulfate (SO4 M"), Sulfonate (SO3” M*), carboxylate (COO
M"), a nonionic group, a C4-C2 alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, or a

13



CH |

CH3

, or -CH
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quaternary ammonium ion, wherein M+ is a cation including but not limited to H*,
Na’, NH,*, K*, Li* or -NR*4 In one embodiment, n is an integer of from about 4

to 80, and in another embodiment from about 1 to 40.

[0035] In yet a further aspect, the present invention is a low VOC latex coating
composition, comprising: (a) at least one latex polymer; (b) water; and (c) a
drying time additive in an amount greater than about 1% by weight of the
polymer; wherein the drying time additive comprises one or a blend of

ethoxylated tristyrylphenols having the structural formula llA:

R
0o
n

A

wherein, n is an integer of from 1 to 100, wherein R is -OH, -OCH3, -OC3Hs, -
OC3Hz, -OC4Hy, -OCsH44 -OCgHy3 -Cl, -Br, -CN, Phosphonate (-PO3” M"),
Phosphate (PO4 M*), Sulfate (SO4 M*), Sulfonate (SOs” M*), carboxylate (COO
M"*), a nonionic group, a C4-Cy, alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, or a
quaternary ammonium ion, wherein M+ is a cation including but not limited to H*,
Na®, NH,", K*, Li* or -NR"*; In one embodiment, n is an integer of from about 4

to 80, and in another embodiment from about 1 to 40.
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| CH3 [0076] with the proviso that one or none of Rl, R2 and R3 is
-H [0077] wherein, Xis CH4, C31-18, or C4H3, or X is a divalent

hydr ocar bwo 20adi7esab sel ected from linear or branched al legiraseomwadiosal s
having from2 to 8 carbon atons; n is an integer of from1 to 100, for
exanple fromabout 4 to 80 or 8 to 60; wherein Ris an ethylenically
unsaturated group. In one enbodinent, nis an integer of from4 to 80. In
one enbodinent, n is an integer of from4 to 60. In one enbodinent, n is an
integer of from10 to 60. In one enbodinent, nis an integer of from10 to
50. [0074P036)hn eakelembaimest, mlm%gpa@mm%a@d/oodwngtme@ddwveaém%qrélne g.,

ot MO Y138 e kbiing A SbsinSRIPah Simd R GRIRL AR JUTRO5E by Wlbhedd Y R 1

acryl ate of
the polymer In another embodiment, the open time and/or drying time additive is

present in the latex coating composition in an amount greater than about 1% by
weight of the polymer. In another embodiment, the open time and/or drying time
additive is present in the latex coating composition in an amount greater than
about 2% by weight of the polymer. In another embodiment, the additive is
present in an amount greater than about 4% by weight of the polymer. In yet
another embodiment, the open time and/or drying time additive is present in an
amount greater than about 7.5% by weight of the polymer. In a further
embodiment, the open time and/or drying time additive is present in an amount
greater than about 20% by weight of the polymer. In still a further embodiment,
the open time and/or drying time additive is present in an amount between about

1.6% and 7.5% by weight of the polymer.

[0037] In one embodiment, the at least one latex monomer in the latex coating
composition comprises a glass transition temperature (Tg) of between about -
20°C and about 12°C, typically between about -10°C and about 10°C, more
typically between about -10°C and about 0°C.

[0038] In one embodiment, the at least one latex polymer in the latex coating
composition comprises has a mean particle size of less than about 200 nm,

typically less than about 190 nm, and more typically less than about 175 nm.

[0039] In one embodiment, the latex coating composition is characterized by an
open time of greater than about 2 minutes, an open time of greater than about 4
minutes, an open time of greater than about 6 minutes or an open time of greater

than about 12 minutes.

[0040] In still yet another aspect, the present invention is a latex coating
composition, comprising: (a) at least one latex polymer; (b) water; and (c) an

open time additive in an amount greater than about 1.6% by weight of the
polymer; wherein the open time additive comprises one or a blend of ethoxylated
tributylphenols having the structural formula IIB:
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[ 0079] Suitable polynerizable functional groups R include, for exanple,
acryl o, nethacrylo, acrylam do, nethacrylam do, diallylamno, allyl ether,
vi nyl et hwo,20mal7ksanyl , nal ei m do, styrenyl, and a-al kyl Pstryusesnploogsdups.

[ 0080] For exanple, suitable polynerizable functional groups R have the
chem cal structure: RaCH=C(Rb) C00-, wherein if Rais H then Rois H 01-C4
al kyl, or -CH2000X; if Rais -C(0)0X, then Ro is Hor -CH2C(0)0Xa; or if Ra
is CH3, then Rb is Hand Xa is Hor 01-04 alkyl. [0081] For exanple, other
sui tabl e pol yneri zabl e functi onal groups R have the chem cal structure:
-HC=CYZ or -OCH=CYZ, whefein Yis H CH3, or C ; Zis ON, d, - COORc,
-C6H4Rc, -COORd, or -N -2 Rd is C1 -C8 al kyl or C2-C8 hydroxy al kyl; Rc
is H d, Br, or Cl-C4 afkyl. [0082] Typically the nononer has the formula
| B: [0083] IB, [ 0084] erein, R Rl, R, R3, X and n are as defined for

the structure of fornmul alJA [fodesired) the aromatic ring shown in
structural fornula | B Sat u d. s exanpl e, such a saturated
nononer may be nade Qy saturjating a for t he mononer wherein His in the

R position and then 1 g the Hin the R position with one of the other
. e enbodi nent, at |east one nononer can
be copol yneri zeg wLponer havi ng structure | B-1: [0086]

IB;

wherein, n is an integer of from 1 to 100, wherein Rs is -OH, -OCHj3;, -OCHs, -
OC3Hy7, -OC4Hg, -OCsH14, -OCgHy3, -Cl, -Br, -CN, Phosphonate (-PO3 M"),
Phosphate (PO4 M"), Sulfate (SO4 M*), Sulfonate (SO3” M"), carboxylate (COO
M™), a nonionic group, or a quaternary ammonium ion, wherein M+ is a cation
including but not limited to H", Na*, NH,*, K*, Li* or -NR*4. In one embodiment, n
is an integer of from about 4 to 80, and in another embodiment from about 1 to
40.

[0041] In still yet another aspect, the present invention is a latex coating
composition, comprising: (a) at least one latex polymer; (b) water; and (c) a
drying time additive in an amount greater than about 1.6% by weight of the
polymer; wherein the drying time additive comprises one or a blend of

ethoxylated tributylphenols having the structural formula 11B:

O\A
n Rs

IB;
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IB-1 R8 | [0087] wherein Ris -R7-C=Cl-12; [0088] Rl, R2 and R3 are each

I ndependently H, branched (C3-C8 al kyl), branched (C4-C8) al kene or R6-R6-;
[ 0089] Rswo=o0nrorisior (C6-C8) cycloal kyl, [0090] R6 is (ErtTaspoialohysene,
[0091] R7 is a divalent |inking group, 0, (Cl-C6) al kylene, absent, O 1 I
RO -C

wherein, n is an integer of from 1 to 100, wherein Rs is -OH, -OCHj3, -OC;Hs, -
OC3Hy, -OC4Hg, -OCsH11, -OCsHy3, -Cl, -Br, -CN, Phosphonate (-PO3;” M"),
Phosphate (PO, M*), Sulfate (SO, M"), Sulfonate (SO3 M*), carboxylate (COO"
M*), a nonionic group, a C4-C2 alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, or a
quaternary ammonium ion, wherein M+ is a cation including but not limited to H”,
Na®, NH,", K*, Li* or -NR*4. In one embodiment, n is an integer of from about 4

to 80, and in another embodiment from about 1 to 40.

[0042] In one embodiment, the open time additive and/or drying time additive is
present in the latex coating composition in an amount greater than about 1% by
weight of the polymer. In one embodiment, the open time additive and/or drying
time additive is present in the latex coating composition in an amount greater
than about 2% by weight of the polymer. In another embodiment, the open time
additive and/or drying time additive is present in an amount greater than about
4% by weight of the polymer. In yet another embodiment, the open time additive
and/or drying time additive is present in an amount greater than about 7.5% by
weight of the polymer. In a further embodiment, the open time and/or drying time
additive is present in an amount greater than about 20% by weight of the polymer.
In still a further embodiment, the open time and/or drying time additive is present
in an amount between about 1.6% and 7.5% by weight of the polymer.

[0043] In one embodiment, the at least one latex monomer in the latex coating
composition comprises a glass transition temperature (Tg) of between about -
20°C and about 12°C, typically between about -10°C and about 10°C, more
typically between about -10°C and about 0°C.

[0044] In one embodiment, the at least one latex monomer in the latex coating
composition comprises has a mean particle size of less than about 200 nm,
typically less than about 190 nm, and more typically less than about 175 nm.
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, or [0092] R8 is Hor nethyl, [0093] RO is O or NRio, [0094] R10 is H or
(C1l-4) alkyl; nis an integer of from2 to 4, and mis an integer of from
1 to 100.wpQOB4Y713m0 one enboi dnent, R1, R2 and R3 are i rdepspaientiogs
selected from [0096] a Cl-Ci18 al kyl, hydroxyal kyl, cycloal kyl, aryl or
aral kyl, -H, butyl, tert-butyl, isobutyl,

[0045] In one embodiment, the latex coating composition is characterized by an
open time of greater than about 2 minutes, an open time of greater than about 4
minutes, an open time of greater than about 6 minutes or an open time of greater

than about 12 minutes.

[0046] In still yet another aspect, the present invention is a coating composition
selected from (i) adhesives, including but not limited to pressure sensitive
adhesives, (ii) sealants, (iii) inks, including but not limited to UV inks,
conventional inks, hybrid inks, and water-based inks, where composition
comprises an open time or drying time additive in an amount greater than about
0.5% by weight of the polymer or composition, and wherein the open time
additive comprises one or a blend of ethoxylated tristyrylphenols having the

structural formula lIA or lIB:

A

OR
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CH | CH3 , or-CH | CH3 [0097] In one enbodinent, R can be acrylate,
Cl-C6 al kyl acrylate, allyl, vinyl, nmaleate, itaconate or fumarate. In one
enbodi nernwp 2Rvg1Ebd | east one of acryl o, nethacryl o, acrgiraseao/001085

met hacryl am do, diallylamno, allyl ether, vinyl ether, aal kenyl,
mal ei m do, styrenyl, and/or a-al kyl styrenyl groups. [0098] In another
enbodi nent, the second nononer is an ethoxylated tributyl phenol. In another
enbodi ment, the nonomer is an ethoxylated tristyryl phenol. The

pol ynmeri zabl e reactive ethoxylated tristyryl phenols have the structural
formula I C and the pol yneri zabl e reactive ethoxylated tributyl phenols have
the structural fornml 7 respectively, as follows: [0099]

OW
n Rs

11B;

[0047] wherein, n is an integer of from 1 to 100, wherein Rs is -OH, -OCHj, -
OC;Hs, -OC3Hy7, -OC4Hg, -OCsHq¢ -OCgHy3 -Cl, -Br, -CN, Phosphonate (-PO3 M*),
Phosphate (PO, M*), Sulfate (SO4 M*), Sulfonate (SO5” M*), carboxylate (COO
M™), a nonionic group, or a quaternary ammonium ion, wherein M+ is a cation
including but not limited to H*, Na*, NH,*, K*, Li* or -NR*4. In one embodiment, n
is an integer of from about 4 to 80, and in another embodiment from about 1 to
40. In one embodiment, n is an integer of from about 4 to 80, and in another
embodiment from about 1 to 40. In another embodiment, Rs is selected from the
group consisting of -OH, -OCHj3, -OC;Hs, -OC3H7, -OCy4Hyg, -OCsH44, -OCgHy3 -Cl,
-Br, -CN, Phosphonate (-PO;” M*), Phosphate (PO, M"), Sulfate (S04 M"),
Sulfonate (SO3 M*), carboxylate (COO”M*), a nonionic group, a C4-Cy3 alkyl
group, a C1-C»2 hydroxyalkyl group, a C4-C42 cycloalkyl group, a C1-C42 aryl
group, a C41-C4; aralkyl group and a quaternary ammonium ion, wherein M+ is a
cation including but not limited to H*, Na*, NH,*, K*, Li* or -NR",.

[0048] In one embodiment, the open time additive is present in an amount
greater than 1% by weight of the polymer or composition. In one embodiment,
the open time additive is present in an amount greater or 1.6% by weight of the

polymer or composition.
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[0049] In one embodiment, the open time additive and/or drying time additive is
present in the composition in an amount greater than about 2% of the polymer or

composition.

[0050] In one embodiment, the open time additive and/or drying time additive is
present in the latex coating composition in an amount greater than about 2.5% by
weight of the polymer or composition. In another embodiment, the open time
additive and/or drying time additive is present in an amount greater than about
4% by weight of the polymer or composition. In yet another embodiment, the

open time additive and/or drying time additive is present in an amount greater

than about 7.5% by weight of the polymer or composition. In a further

embodiment, the open time and/or drying time additive is present in an amount
greater than about 20% by weight of the polymer or composition. In still a further
embodiment, the open time and/or drying time additive is present in an amount
between about 1.6% and 7.5% by weight of the polymer or composition.

[0051] In one embodiment, the at least one latex monomer in the latex coating
composition comprises a glass transition temperature (Tg) of between about -
20°C and about 12°C, typically between about -10°C and about 10°C, more
typically between about -10°C and about 0°C.

[0052] In another embodiment, the at least one latex monomer in the latex
coating composition has a Tg of between about -20 °C and about 50 °C, typically
between about -10°C and about 40 °C, more typically between about -10 °C and
about 30 °C, typically between about -10°C and about 20 °C, more typically
between about -10°C and about 10°C.

[0053] In one embodiment, the at least one latex monomer in the latex coating
composition comprises has a mean particle size of less than about 200 nm, in
one embodiment less than about 190 nm, in one embodiment less than about
175 nm, in one embodiment less than 150 nm, in one embodiment less than 135
nm, in another embodiment less than about 120 nm. In one embodiment, the at
least one latex monomer in the latex coating composition comprises has a mean

particle size of less than about 100 nm.
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[0054] In one embodiment, the composition is characterized by an open time of
greater than about 2 minutes, an open time of greater than about 4 minutes, an
open time of greater than about 6 minutes or an open time of greater than about

12 minutes.

[0055] These and other features and advantages of the present invention will
become more readily apparent to those skilled in the art upon consideration of
the following detailed description, which describe both the preferred and

alternative embodiments of the present invention.
BRIEF DESCRIPTION OF DRAWINGS

[0056] FIG. 1 is a chart illustrating the open time measurement of a latex using

Multispeckle Diffusing — Wave Spectroscopy (MS-DWS).
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0057] The present invention relates to the use of a particular family of
alkoxylated compounds, e.g., alkoxylated tristyrylphenols and alkoxylated
tributylphenols, provided with an ethylene oxide chain for improving open time of
latex binders, paints, adhesives and the like. This family of alkoxylated
compounds can improve other properties as well, for example, wet edge, stain
resistance, open time, film gloss, dispersibility, hiding and scrub resistance, low
temperature film formation, foam resistance, block resistance, adhesion and

water sensitivity, among others.

[0058] As used herein, the term "alkyl" means a saturated hydrocarbon radical,
which may be straight, branched or cyclic, such as, for example, methyl, ethyl, n-

propyl, iso-propyl, n-butyl, sec-butyl, t-butyl, pentyl, n-hexyl, cyclohexyl.

[0059] As used herein, the term "cycloalkyl" means a saturated hydrocarbon
radical that includes one or more cyclic alkyl rings, such as, for example,

cyclopentyl, cyclooctyl, and adamantanyl.

[0060] As used herein, the term "hydroxyalkyl" means an alkyl radical, more
typically an alkyl radical, that is substituted with a hydroxyl groups, such as for
example, hydroxymethyl, hydroxyethyl, hydroxypropyl, and hydroxydecyl.

21



[ 00100]

WO 2011/071510 PCT/US2010/001085

[0061] As used herein, the term "alkylene" means a bivalent acyclic saturated
hydrocarbon radical, including but not limited to methylene, polymethylene, and
alkyl substituted polymethylene radicals, such as, for example, dimethylene,

tetramethylene, and 2-methyitrimethylene.

[0062] As used herein, the term "alkenyl" means an unsaturated straight chain,
branched chain, or cyclic hydrocarbon radical that contains one or more carbon-

carbon double bonds, such as, for example, ethenyl, 1-propenyl, 2-propenyl.

[0063] As used herein, the term "aryl" means a monovalent unsaturated
hydrocarbon radical containing one or more six-membered carbon rings in which
the unsaturation may be represented by three conjugated double bonds, which
may be substituted one or more of carbons of the ring with hydroxy, alkyl, alkenyl,
halo, haloalkyl, or amino, such as, for example, phenoxy, phenyl, methylphenyl,
dimethylphenyl, trimethylphenyl, chlorophenyl, trichloromethylphenyl,

aminophenyl.

[0064] As used herein, the term "aralkyl" means an alkyl group substituted with
one or more aryl groups, such as, for example, phenylmethyl, phenylethyl,

triphenylmethyl.

[0065] As used herein, the terminology "(C,-Cm)" in reference to an organic group,
wherein n and m are each integers, indicates that the group may contain from n

carbon atoms to m carbon atoms per group.

[0066] As used herein, the terminology “ethylenic unsaturation” means a terminal

(that is, e.g., a, B) carbon-carbon double bond.

[0067] In one embodiment, the present invention includes latex polymers and
latex dispersions having low-VOC content and improved open time properties
compared to conventional aqueous coating compositions, as well as methods of
use. Such latex polymers can include at least one latex polymer copolymerized
or blended with a particular family of alkoxylated compounds. Typically the latex
has a Tg of less than 20° C, more typically less than 15°C, still more typically less
than 5°C. More typically, the latex has a Tg in the range of from about -20°C to
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R4 1C1 WO 2011/071510PCT/ US2010/ 001085 [ 00101l wherein, n is an integer of
from1l-100, for exanple, 4 to 80 or 8 to 25; [00102]R4 is a nenber of the
group H, WwoO-20B/1yinoxy al kyl, Cl-Cs al kyl, for exanpl e, PCHIISC010021435

[ 00103] Thus, the reactive polynerizable ethoxylated tristyryl phenol nononer
has a tristyryl phenol portion, an al kyl ene oxi de portion and a reactive
substituted or unsubstituted acrylic end group for polynerization.

Li kewi se, the reactive polynerizable ethoxylated tributyl phenol nononer has
a trlbutylphenol portion, an al kyl ene oxi de Bortion and a reactive

subst i t utaapud 2{Gsmoea typmaﬂm froem pbpat JAAC de abput 19°Co angredypically trthel f
Qesi 120 Jafife HoMY e, ey 85 . SR MAdRENH T 8Ly hO MR i OF | &1

may be rep ove di scusse orm-an al koxyl at ed
tristyr yImbeemlmmnttoniFmstalweigmdvera“gismetﬁduiwlwelgmroj ftome ab6(0) ,0CBIRE CH2 end

| aced b | { f te.
£00104] 13 B&@p@ﬁpﬁéﬁauy & g 2,080 80b, 1 Gpater seottara MlShed by Us
pat ent  nysHRhePofths é&ntmdt@h%spﬂe Qb rayRthbedlia? Weightstfrof

98/ 012921 and V\D 98/ 045212, incorporated herein by reference.
about 10,000 to 250,000.

[0068] Without being bound by theory, it is believed the large hydrophobic groups
adsorbed or grafted onto the latex particles or co-polymerized into the latex
particles prevent these latex particles from approaching the surfaces of other
latex particles and increase the distance of separation between latex particles. It
is believed that in the water evaporation process, steric repulsion may prevent
the latex particles packing which are driven by the capillary forces. This in turn
improves the open time of aqueous coatings. Without being bound by theory, it
is also believed that the method of incorporating hydrophilic moiety into or onto
latex particles of waterborne coatings and paints can keep water molecules
between the latex particles and the interactions between hydrophilic moiety and
water retain the water for a longer period time. Without being bound by theory, it
is believed that the method of adding the open time additive of the present
invention to aqueous coatings can generate a hydrophobic monolayer at the air-
water interface that can prevent the evaporation of water from the aqueous

systems.

[0069] The present invention provides aqueous compositions, for example,
aqueous coating compositions, as well as adhesives, including but not limited to
pressure sensitive adhesives, glues, resins, sealants, inks, including but not
limited to UV inks, conventional inks, hybrid inks, and water-based inks having
excellent open time, as well as wet edge properties and drying time properties
compared to conventional compositions. In one embodiment, the aqueous
compositions of the invention are aqueous polymer dispersions which include at
least one latex polymer copolymerized or blended with a particular family of

alkoxylated compounds, e.g., alkoxylated tristyrylphenol. Generally, the latex
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[ 00105]If desired the aromatic rings of the styryl groups in Fornula |IC may
be saturated. [00106] When reactive pol yneri zabl e al koxyl at ed nononer of 1A,
I B, 1 C amlOaniiloZishoi s copol yneri zed into the backbone ofctrhus2éiabnerospol ymer,
the latex polyner is nmade froma m xture wherein the reactive

tristyryl phenol or tributyl phenol nmonomer is 1 to 20 parts per 100 parts by
wei ght of nononers used to formthe copolyner, nore typically 2 to 15, 2 to
8, or 2 to 6 parts per 100 parts by weight of nononmers used to formthe
copolyner. I n one enbodi ment, both the reactive polynerizabl e al koxyl ated
mononer  OIeRHS PseSEDt imsushzaquegus eaMpoesitienseiPaBlsJTgm@bogb#5%rioo t he

p011, o 12PouEab BB Th e RSO RESeRiglbEd and from about 5% to up

tristyryltphboot 75%ntwmallyuadbor5%db)abﬂm 58b4 by Weiugmtojltrpehemmbosmumm t here
are ot her e at | east .one ed in the
Aueous JBLBRRL. EaRLST ok sdueels Eoatings o182 PraskelinBRigh FpisAlY For

pur poses f@fthdrhh&lude a€ldaidt bRE gtrﬁ@ﬁe OthRe bqUBAX B i FsQﬂ‘tN@ Pésehat ex

pol yners may be derived are terned | atex nnnoners plcal t hese ot her

| at ex noniovention syah asashgsives dwricaledappl need m*gmemt sel ect ed fromthe
group consisting of acrylic acid, acrylic acid esters, nmethacrylic acid,

and et h4@@70]iTheanembers efrtbe panticutan family, of rioxytated camporeds &5 maki ng t he
| at ex pol rom 0, sel ected
1 om t he ARy te SR BRghGK 23y iBG e b A BeMmbRl € 1 H Hlfjtr™C. |
acryl oni ]'Edf wag's fﬁlentﬂmovmgmmehrtlmeand[)veetobdgmMatdyxyd(naMers pqaun;dl adbesigts, Vi nyl
esters of hranched terti nmonocar boxylic acids (e vinyl este
Commer oi AGYTIEG AR B s PERS R SUbievatEs e SHIUE. (st 857 et pany or
sol d as WﬁﬂdNﬁﬁnébehotEﬁﬁ@cﬁtoWVWMéhllént%'mdl"@' hftﬂfH)ﬁRé’)and taconic
acid, crotonic acid, maleic acid, funaric acid, and ethylene is also
possi bl e walei-basastiake4 The presgni danantioni reay empleihors o1 ary 5oMBNades,ofi sopr ene
and chl or, | rs
(ﬁ?)g&?r&nzaﬁ% &alliYe afkgﬁylﬁlé}g&gﬁ%ﬁ_ﬁg{u ! y}&'{%‘?m ?Etté’{ c%@ﬁoﬁﬁ%’?o(ﬂ}?

sel ected € group consis
met hacr ylsatface atijveealkorylated-aziniyyd urelsyds asuyfbeﬂaat (e'Fmezlsifet)em bpqirysaemt is

20 o b S o R B IR) B B S T Sl R 51
ester as gdshfh é@dlﬂ/éﬂ@fmﬁééouss@lgb@f%ﬁ)rﬁ@fr M{éxcﬁol&lﬁ@f‘@f t@cﬂﬁné? yrene and

acrylic acid, nethacrylic acid, an acrylate ester, or a nethacrylate

ester as i) Rea(iv®BONRIcTzabld th¥lyABRYAOIGShEGRABE ST ng Vi nyl acetaie and
acrylic aC|d methacryl'tc acid, an acrylate ester, and/or a nethacrylate

ester as r[ é”ﬁbﬁe @HBUMED. g@@ﬂnéﬁaﬂ@l@%@tn% %){Jos“(gr%téﬂ Bekonget at e
copol yners (conprising eth y vinyl acetate and acrylic acid,

met hacr yimenameerdof the ftatowmgafc&m&a & can e/ anpolymesizesiciwiihea firstsanoner) t he
mai n non I 0 i ncl ude ot her main nononers such as
acry|an1§§85ﬁ%b8§a"%ﬁ?ﬁﬁ?ﬁgeggﬁdﬁﬁie or nore functional nononers such as
itaconic acid andéur i do nethacrylate, as would be readily understood by

those skilled in fhg—s+R. In a particularly preferred enbodi ment, the |atex
polymer is a pure lic such as a butyl acrylate/nethyl nethacrylate
copol ynmer derigzed firom-nononers including butyl acrylate and net hyl

nmet hacryl at e. 001%8]In one enbodi nent, the reactive polynerizable

al koxyl at ed nononerl of forrmula IA 1B, I1Cand/or IC1 are utilized and
copol yneri zed wi t hRene oflAt he nononers |isted under "other nmonomers" into

t he backbone of a | atex polyner under reaction conditions. In another
enbodi nelfi9073] mherea@ |sva35|ml6yﬂembeaé1dl eyclbalaylyriry, ecb manm;alehemjl ring; oul a | A,
IB, 1C and/or, IC-1 are utilize copol yner i % nore of the
monorer s 4 §189'EdiNgrRIEMatiG €F° ?\é'” i%h H‘%’ﬂéefﬁgdmoﬁé? of PENFE%ex pol yner
under regggt on conditions. |In another enbodi nent, one or nore reactive

pol ymeri za [ e al koxyl ated nononers of formula IA IB, 1C and/or IC1 are
ut| I'i zed [gomeh) mpcp@/w R2&fe hddperaanfly s%ﬁ‘ecﬁro%he mononers |isted under
"ot her nnnoners into the backbone of | at ex pol ymer under reaction
condi ti ons.
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[ 00109] The | atex pol ynmer dispersion typically includes fromabout 30 to
about 75% solids and a nean |atex particle size of fromabout 70 to about
650 nm Iwoanotdiesioenbodi nent, the pol yner of the preserCTiust@od®Bs has a
mean particle size of |ess than about 400nm typically a nean particle size
of | ess than about 200 nm nore typically a nmean particle size of less than
about 190 nm and nost typically a nean particle size of |ess than about

175 nm |In another enbodi ment, the polynmer has a nean particle size of from
about 75 nmto about 400 nm [00110] The |latex polyner is typically present
in the ad0@thla Cokns alfyk dbwgwxyalkyh cyeloakybandor aralsyh dhduitylstarbbalybut 60
per cent Q&xﬂﬁ”ght, and nore typically fromabout 8 to about 40 percent by
wei ght (i~e. Yhe wei ght percentage of the dry |atex polynmer based on the
total weight of the coating conposition). [00111] The resul ti ng aqueous
coating conposition centaining the polynmer—of the present invention has

i nproved open QEFE AT A eristicsC%%tho aving to add open tine

addi tives, or “dadding amount S ~02-s¢ 3, as described above.
Ther ef ore, aqueous cQa g conpositions pe produced in accordance with
the invention that possess |ower VOC | evel's than conventional aqueous
coating conpositions and thus that are nore environnental |y desirable.

[00112] I n anot her enmbodiTent, the resultingtatex polynmer may be
i ncorporated into an Adqueghs coating conpo Qn al ong with an enul si on
surfactant of - prese nveht i offThsde ¢d bel ow and/ or the open tine

additive of the prese dvention as deschNi_hed bel ow. The addition of the
open tinme addi GHee has little or neHsffect on the VOC | evel s of the aqueous
coating conposition, and, thus, aqueous coating conpositions can be
produced in that possess |ower VOC | evel s than conventional aqueous coating
conpositions. In such an enbodi nent, the | atex coating conposition contains
an open tine additive as described herein in an anount greater than about
1. 3% by weight of the polynmer. In another enbodi ment, the | atex coating
conposi t (@07 6] evithatha praviep drattanesoravthet 0fiey, &% atekkj isbétl herein in an anount
greater than about 1.6% by wei ght of the polyner. In another enbodi nent,

t he | at e0@BgwhegeiopXne €,Hi, 00;Hg oF &4Hg carX ispedivalemt hgddicarbon @sdickbscri bed

herein in _an, appunt. greater tha bout 2%.b i ght, of th olymer. In
Aot her  SFEGIShERR IrbRE of Branehed i et PRYRSCi 2 8 EobBen ¢ e
addi ti ve Aasmees i abRiledsd! Fiffdon N taN 0B EXxaBi & From hbaut A1080 of dotbyovei ght
of the polymer. In another enbodi nent, the latex coating conposition

cont ai ns VIereipdn is amethytrnieallyansaturatad groen. Heceeembodimeatduigianyr eat er
t han abo‘i'ﬁtﬁéeﬁ%fpcym‘ﬁet'ogéﬁ.. @ orld EmBBLMIEI: n'ig‘aﬁ{ﬁﬂ% ngﬁ%ﬂqi {588, |t he | atex

coating conposition contains an open tink addi S scribed herein in
an anountongremabadimenim iskEouinte}fer of froe gbto 60. timenpanyedimenh raisarher

enbodi msntt thef ate%) coq)ti ng conposition contains an open tine additive in
an anount'” 88‘?5\% PRy I}P 6% and 7.5% by weight of the polymer. In another

an amoun (OB SRI RIS 5 fElldsi S 15y - 0¥ e GO PIRBRES i cal 1y
bet ween afpulingl, halead, j8d6rae Befehbraté, typramPRYiBRIcrylatekIdéihacaylatar t her

enbodi ment, thé polymer of the present invention is characterized by
;rr]fgr g\éggt[@%’)?gstdit%le%rﬂéﬁﬁéblétfthr?éiqnéf‘&rdﬁ%l@ Ridcude, & SlanifikWe&ficabout - 20C

and a nmean particle size of |ess than about
methacrylo, acrylamido, methacrylamido, diallylamino, allyl ether, vinyl ether, a-

alkenyl, maleimido, styrenyl, and a-alkyl styrenyl groups.

[0080] For example, suitable polymerizable functional groups R have the
chemical structure: R*CH=C(R®)COO-, wherein if R? is H, then R® is H, C1-C4
alkyl, or -CH,COOX; if R? is —C(O)OX, then R® is H or —=CH,C(0)OX?; or if R® is
CHa, then R®is H and X is H or C4-C, alkyl.
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200 nm or a Tg of between about -10C and about 10C and a nean particle
size of |less than about 200 nm or a Tg of between about -10C and about 0C
and a neawopariti7ciie si ze of | ess than about 200 nm or &cTgisediobetoseen
about - 20C and about 12C and a nean particle size of |ess than about 190
nm or a Tg of between about -10C and about 10C and a nean particle size of
| ess than about 190 nm or a Tg of between about -10C and about O0C and a
mean particle size of |ess than about 190 nm or a Tg of between about -20C
and about 12C and a nean particle size of |ess than about 175 nm or a Tg
of bet wedR0&HA A exaoplemihebwuiitablepplimerizablefrnetianal erqupsi 2 haye ﬂﬂ%ss t han

Sg?tjlt cllz%sr{ég‘e'c%f tﬁg@e?haﬁewg (’26?” Tl%((){i%‘%lrﬂ{?q#‘—{ %Fymér I ncl udi ng

the reactCNeChelCGO®RF z&lHeRYI- E@@R&tdemer a$ O‘w@gﬂlbyllot&CzL-Bgor | C can
be used i,n conbi th ionic or non-ionic type of surfactants
that are 'ydf%r 'Bﬂl b QE % h&n %'ymeri zable, in the aqueous coating

conposi ti artlcular | at ex bi nder can be prepared using
emul si on lﬁ@t%)r?glpr %%mﬁta\%@%ﬁ@mfﬁﬁé rs used to formthe |atex
binder to a reactor in the presence of at least one initiator and the at

| east one reactive ppl izabl e al koxyl at ed nononer of formula IA 1B, IC
or 1CG1 and pol ynerizijng’the nonomers to produce the | atex binder. The
nononers fed t@ & reagtor togrepare the polyner latex binder typically

i nclude at | eastSNqpe”atkyli¢ rononer sel ected fromthe group consi sting of
acrylic acid, acryllic aci ¢ esters, nethacrylic acid, and nethacrylic acid
esters. In additio pononmers can i nclude styrene, vinyl acetate, or

et hyl ene. The nonohe(s al so include one or nore nononers selected from
the group consisting qf styrene, [alpha]- met hyl styrene, vinyl chloride,

acrylonitri nmet hadryl oni tri urei do nethacrylate, vinyl acetate,
Vi nyl es%gg of br anclied tertl y nDnocarboxyllc aci ds, itaconic aci d,
crotonic , maleic aC|d ric acid, and ethyl ene. is also pOSSIb|e

chl or opr IR WIrER) 1y P é'ﬁaaﬁ{l%éqé“a‘?%ags BAd0Y ﬁd'n%wmfs?pﬁﬁer raliaei cct ed

from the |gr pdRsiFeNIhE tarotaa rig lRAbWn iAGtLRIr S foffRtiAYB MBY Bewarkratey. styrene
and 2-ethyl hexyl acrylate. The initiator can be any initiator known in the

art for <8 %ﬁm*mnypar@ Sqiata}%mmn@”rmgm@ﬁ raade mrsatuiating agetaesi um
per sul f at; t: toand a
reduci ng gggﬁkOﬂE%nnon §yﬁ§§ 3%£B¥ﬁP %gkﬁghﬂgéﬂgeﬁgqg?g¥gﬂggg$bed e.g.
by A S. pBaitimo with &negf thesothar mmtedScR groups24(1999), 1149-1204.
[ 00115] The pol ymer | atex binder can be produced by first preparing an
i ni ti at or{08%H]un boa ecthgaiment) @t ezt bnetmariamercah baicepolyferizedvith a
pre-enul si on |s also re ared slng at least a portion of the nononers
to be us&§ePd MANAM Qe%flﬁg\—'% one or nore surfactants
(enU|SIfI§é$é mater and addi tional additives such as NaOH The one or
more surfl nts in the nmononmer pre-enmul sion include any of the reactive
pol ymeri zabl e al koxyl at ed nononers of the present invention. The initiator
sol uti on and nononer pre-emnul sion are then continuously added to the
reactor over a predeterm ned period of tinme (e.g. 1.5-5 hours) to cause
pol yneri zation pfytpe noners and to thereby produce the |atex polyner.
Typically, at |ggst A portion of the initiator solution is added to the
reactor prior to addlng_the nononer pre-enulsion. Prior to the addition of

\ and t he nmononer pre-emul sion, a seed |atex such as a
EX can be added to the reactor. In addition, water, one
or nore surfagtants, [and any nonomers not provided in the nononer
i added to the reactor prior to adding the initiator and
addi ng the nonone# pre-enul sion. The reactor is operated at an el evated
tenperature at lgdast until all the nononers are fed to produce the pol yner
| at ex binder. Onge the polyner latex binder is prepared, it is typically
chem cal ly strlp-éd t her eB§-1decreasing its residual nononer content.
Typically, it is chemcally stripped by continuously addi ng an oxi dant such
as a peroxide (e.g. t-butyl hydroperoxide) and a reduci ng agent (e.g. sodium
acetone bisulfite), or another redox pair such as those described by A S
Sarac in Progress in Polyner Science 28(1999), 1149-1204, to the |atex
bi nder at an el evated tenperature and for a predeterm ned period of tinme
(e.g. 0.5 hours). The pH of the |latex binder can then be adjusted and a
bi oci de or other additives added after the chemi cal stripping step. WO
2011/ 071510PCT/ US2010/ 001085 [ 00116] The aqueous coating conposition is a
stable f|UId that can be applled to a w de varlety of naterlals such as,




[00117] Lat ex Pol ymer Conpositions Conprising Surface Active (enulsifier)
Conmpound [00118] 1 n another enbodi nent a surface active conpound of
struct ur avohorwmathsol | A can be used as an enul sifier duriPog/usb@ommossi on
pol yneri zation reaction used to nmake | atex polymer. [00119]

[00120] wherein Bis a 5 or 6 nmenbered cycloal kyl ring, e.g., a cyclohexyl

ring, or a single ring aromati c hydrocarbon having a 6 nenbered ring, e.g.,

a benzene ring; [00121]R1, R2 and R3 are independently selected from
[00122] a C1-C18 al kyl, hydroxyal kyl, cycloal kyl, aryl or aral kyl, -H,
tertbutyl, butyl,

Rg
[0087] wherein R is _R7—C=CH2;

[0088] R4, Rz and R3 are each independently H, branched (Cs-Cg alkyl), branched
(C4-Cs) alkene or Rs-Re-;

[0089] Rs is aryl or (Ce-Cs) cycloalkyl,
[0090] Rs i (C1-Cs) alkylene,
I
[0091] Ry is a divalent linking group, O, (C1-Cs) alkylene, Ry—C , or

absent,
[0092] Rg is H or methyl,
[0093] Rg is O or NRo,

[0094] Ryp is H or (C4-C,) alkyl; n is an integer of from 2 to 4, and m is an integer
of from 1 to 100.

[0095] In one emboidment, Ry, Rz and R3 are independently selected from:

[0096] a C4-C4g alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, -H, butyl, tert-butyl,

isobutyl,
'CHZ ’ = CH2 ’
- |CH ,or - |CH
CH3 CH3
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-CHIl CH3 , or -CH 1 CH3 [00123]with the proviso that one or none of R1,

R2 and R3 is -H.
WO 2011/071510 PCT/US2010/001085

[0097] In one embodiment, R can be acrylate, C4-Cg alkyl acrylate, aliyl, vinyl,
maleate, itaconate or fumarate. In one embodiment, R is at least one of acrylo,
methacrylo, acrylamido, methacrylamido, diallylamino, allyl ether, vinyl ether, a-

alkenyl, maleimido, styrenyl, and/or a-alkyl styrenyl groups.

[0098] In another embodiment, the second monomer is an ethoxylated
tributylphenol. In another embodiment, the monomer is an ethoxylated
tristyrylphenol. The polymerizable reactive ethoxylated tristyrylphenols have the
structural formula IC and the polymerizable reactive ethoxylated tributylphenols

have the structural formula IC-1, respectively, as follows:

Ra
/\%/O\”/K
0
n
0

[0099] IC;

O
O
0 (0]
Ra
[00100] | IC-1
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[00124] wherein, X is at |east one nenber of the group consisting of C2I-14,
C3H6, and C41-18, or wherein X is a dival ent hydrocarbon radical selected
from | i neao 20r1/do1;mnched al kyl ene radi cal s havi ng from 2PCo/B2a@nbmss at ons;
nis 1-100, for exanple, 3 to 80, 4 to 60, 4 to 60 or 8 to 50;
[00125] wherein Ris -OH, -0OCH3, -0C21-16, -0C3H7, -0C4H9, -0051-111,
006H13,
(S™4- M), Sulfonate (S03- M), carboxylate (COO'" M), a nonionic gr
Cl- Cl12 al kyl, hydroxyal kyl, cycloal kyl, aryl or aralkyl, or a quate
anmoni umion, wherein Mt is a cation including but not limted to Fr
NH4+, Kt
amoni um[PEH1]CH3 whergin, n iaB integeof D271 00, fonexampleddrtor0 omB tas an
I nt eger

60.

In o

-, -Br, -ON, Phosphonate (-P03- M), Phosphate (PO4- M),

or Li, [00126]In one enboidnent, R5 is selected froma quat

orfjs.from4 to 80. In one enbodinent, n is an integer of from
€'enbodinent n is an integer of from4 to 50. In one enbodi

'S an i nt[88?62]0f f Hi”ﬂs% r%gm%%'r of the group H, C4-Cs hydroxy alkyl, C1-Cs alkyl, for

example, CH; or CHs.

[00103] Thus, the reactive polymerizable ethoxylated tristyrylphenol
monomer has a tristyrylphenol portion, an alkylene oxide portion and a reactive
substituted or unsubstituted acrylic end group for polymerization. Likewise, the
reactive polymerizable ethoxylated tributylphenol monomer has a tributylphenol
portion, an alkylene oxide portion and a reactive substituted or unsubstituted
acrylic end group for polymerization. If desired, the ethylene oxide group shown
in structural formula IC or IC-1 may be replaced with the above discussed -(OX)-
group to form an alkoxylated tristyrylphenol or tributylphenol, respectively, and
the -C(O)-CHR4CH; end group may be replaced by allyl, vinyl, maleate, itaconate

or fumarate.

[00104] Tristyrylphenol ethoxylates, for other uses, are disclosed by US
patent number 6,146,570, published PCT patent application number WO
98/012921 and WO 98/045212, incorporated herein by reference.

[00105] If desired the aromatic rings of the styryl groups in Formula IC may

be saturated.

[00106] When reactive polymerizable alkoxylated monomer of |A, IB, IC
and/or IC-1 is copolymerized into the backbone of the latex polymer, the latex
polymer is made from a mixture wherein the reactive tristyrylphenol or
tributylphenol monomer is 1 to 20 parts per 100 parts by weight of monomers
used to form the copolymer, more typically 2 to 15, 2 to 8, or 2 to 6 parts per 100
parts by weight of monomers used to form the copolymer. In one embodiment,
both the reactive polymerizable alkoxylated monomer of formula IC and IC-1 are

utilized and copolymerized into the backbone of a latex polymer.

Other Monomers
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[ 00128] Typical ly the al koxyl ated surface active conpound has the fornul a
Il B: [00129] 11B, [00130]wherein, R Rl, R2, R3, X and n are as defined
for the swowotwn7esiof fornula I1A |If desired, the aromaPCE/us2eng/ostessn in
structural fornmula I1B nay be saturated. [00131] More typically a surface

active al koxylated tristyryl phenol, e.g., ethoxylated tristyryl phenol,

surface
used to

tributyl
fol |l ows:

or

a

active al koxylated tributyl phenol, e.g., ethoxylated tributyl phenol
can be used as an enul sifier during the emul sion polynerization reaction
make | atex polyner. The surface active ethoxylated tristyryl phenols
have the [9P#1@dt ur alln ﬁdﬂwgnéo theopalymerizablautristyeydpbeno! veorarnengndioed

%é@ A FidutpREAA Théidthel, LR fe! difErmohERBREFOMSMich He

at least one latex polymer used in the aqueous coating composition, e.g., paint,
is typically derived. For purposes of this description, these other monomers from
which latex polymers may be derived are termed latex monomers. Typically,
these other latex monomers comprise at least one acrylic monomer selected
from the group consisting of acrylic acid, acrylic acid esters, methacrylic acid,
and methacrylic acid esters. In addition, the other monomers for making the latex
polymer can optionally be selected from one or more monomers selected from
the group consisting of styrene, a-methyl styrene, vinyl chloride, acrylonitrile,
methacrylonitrile, ureido methacrylate, vinyl acetate, vinyl esters of branched
tertiary monocarboxylic acids (e.g. vinyl esters commercially available under the
mark VEOVA from Shell Chemical Company or sold as EXXAR Neo Vinyl Esters
by ExxonMobil Chemical Company), itaconic acid, crotonic acid, maleic acid,
fumaric acid, and ethylene. It is also possible to include C4-Cg conjugated dienes
such as 1,3-butadiene, isoprene and chloroprene. Typically, the monomers
include one or more monomers selected from the group consisting of n-butyl
acrylate, methyl methacrylate, styrene and 2-ethy|hexyl acrylate. The latex
polymer is typically selected from the group consisting of pure acrylics
(comprising acrylic acid, methacrylic acid, an acrylate ester, and/or a
methacrylate ester as the main monomers); styrene acrylics (comprising styrene
and acrylic acid, methacrylic acid, an acrylate ester, and/or a methacrylate ester
as the main monomers); vinyl acrylics (comprising vinyl acetate and acrylic acid,
methacrylic acid, an acrylate ester, and/or a methacrylate ester as the main
monomers); and acrylated ethylene vinyl acetate copolymers (comprising
ethylene, vinyl acetate and acrylic acid, methacrylic acid, an acrylate ester,
and/or a methacrylate ester as the main monomers). The monomers can also
include other main monomers such as acrylamide and acrylonitrile, and one or
more functional monomers such as itaconic acid and ureido methacrylate, as
would be readily understood by those skilled in the art. In a particularly preferred
embodiment, the latex polymer is a pure acrylic such as a butyl acrylate/methyl
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I'1C, [ 00133] [00134] wherein, n is an integer of from1l to 100 for
exanple, 4 to 60 or 8 to 25, wherein R5 is -OH, -OCH3, -0C2H5, -0C3H7,
-0C4H9, -WO3hbililn7151006H13, -Cl, - Br, -CN, Phosphonate (PP0&/S206)p10Bhosphat e
(PO4" Mt), Sulfate (SO4- M+), Sul fonate (S03- M+), carbon/late (COO" M+), a
noni oni ¢ group, a Cl-Cl12 al kyl, hydroxyal kyl, cycl oal kyl, aryl or aralkyl,
or a quaternary ammoniumion, wherein M- is a cation including but not
limted to H+, Nat, NH4+, K+, Li + or [00135]1n one enbodinment, R5 is

selected froma qtuaternary anmoni umion: CH3 | )
methacrylate copolymer derived from monomers including butyl acrylate and

methyl methacrylate.

[00108] In one embodiment, the reactive polymerizable alkoxylated
monomer of formula IA, IB, IC and/or IC-1 are utilized and copolymerized with
one of the monomers listed under “other monomers” into the backbone of a latex
polymer under reaction conditions. In another embodiment, the reactive
polymerizable alkoxylated monomer of formula IA, IB, IC and/or IC-1 are utilized
and copolymerized with two or more of the monomers listed under “other
monomers” into the backbone of a latex polymer under reaction conditions. In
-another embodiment, one or more reactive polymerizable alkoxylated monomers
of formula IA, 1B, IC and/or IC-1 are utilized and copolymerized with one or more
of the monomers listed under “other monomers” into the backbone of a latex

polymer under reaction conditions.

[00109] The latex polymer dispersion typically includes from about 30 to
about 75% solids and a mean latex particle size of from about 70 to about 650
nm. In another embodiment, the polymer of the present invention has a mean
particle size of less than about 400nm, typically a mean particle size of less than
about 200 nm, more typically a mean particle size of less than about 190 nm, and
most typically a mean particle size of less than about 175 nm. In another
embodiment, the polymer has a mean particle size of from about 75 nm to about
400 nm.

[00110] The latex polymer is typically present in the aqueous coating
composition in an amount from about 5 to about 60 percent by weight, and more
typically from about 8 to about 40 percent by weight (i.e. the weight percentage

of the dry latex polymer based on the total weight of the coating composition).

[00111] The resulting aqueous coating composition containing the polymer
of the present invention has improved open time characteristics without having to
add open time additives, or adding small amounts of solvents, as described

above. Therefore, aqueous coating compositions can be produced in
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- N+ - CH3 | CH3 [00136]1n one enbodinent, n is an integer of from4 to 80.
In one enbodinent, nis an integer of from4 to 60. In one enbodinent, nis
an i ntegewoabiffo7esm10 to 50. In one enbodi ment, n is anpcmtusgew/oefoss rom 10
to 25. [00137] When surface active ethoxylated tristyryl phenol or

et hoxyl ated tri butyl phenol is enployed as an enmulsifier in enulsion
polynerization to formthe | atex polyner, the latex polyner is nmade froma
m xture wherein the surface active emulsifier is utilized. In one

enbodi ment, the emulsifier is added in an anount greater than 1.3% by

wei ght ofaccergdapee witertherinvantionghat pessess tovwen Vi CHevelattiean pohyargional n an

the | at gx%%?%%?ﬁ“@%%é%“wngﬁﬁ oAl =Bk b rortRERBT ds4ife .0 lfg:ﬁi !
'n an- a0t 2y ont I S0ABRT alfbBEent, e issufinade Rttt ey B, " roromers

used to frﬁh’dﬂpcbrhtbd iateAn POLEOES coélﬂd% BEpositien ardrigywiti apenfirBieAt gr eat er
t han about 5% ght of the rrer or mononers used to formthe | atex

pol yner . SPFfaﬁtﬁBf ﬂéﬁhemwtrmﬁnt'owﬁ@ esceied delowmgnd@intr pPeBiMeont ai ns an
enmul si fi %dltl‘i}e%?t@?t‘é'gbngfn@éﬁ%n 5?@@3@%& béc{ﬂ’/\pyrﬁ’éeé?ﬂflom) {Haohs] ymer or

nononers used to f | atex polyner, or greater an a out 10% by
wei ght oftimenadditive/has lide armecefiact onlthe MQE Hm;elsaabthelamlebpstdoatlegml sifier is

Gsea to FATRCEREN, Audingty SERLs coathd¥ntiPoRipnticabal ARalPEd e 2adea 1 s

bet ween @bgséssﬂoﬁ/&rvmtPéif&léoﬂ‘\aw&j@hén@cﬁndlf&Quéﬁbyﬁﬁétlwccﬂ‘ﬁﬁ@ﬁﬁbﬁs uged to
formthe I pol ically between about 1.6% and 35% by wei ght of
t he pol yﬁ'f-:' el%?%ﬂ%‘@t dé@éﬁt%c%ﬁ'nﬁ EpraPpgitian cpplaingean poen 818  desired

the et hy|a%8@iv@’éb%s&ﬁ9@@hbf§?n Wéﬁ%r&L Q&dﬂsﬂﬁaﬁﬁﬂgﬁ?@@ﬂ Rf of Or Mul a

[1Cor 11CG1 may be repl ace X) . toform
al koxyl atﬂEij@lVMyiwap%aoemdm&mmeahaw coatingtodnppesition cériehds] The

R e R e e e e Ty

descri bedv@jm\oethmpblbma.elﬂténvnha’rérhbbdﬁméfﬂ,therlath(hrmmiﬁg composition
contains an open time additive as described herein in an amount greater than
about 2% by weight of the polymer. In another embodiment, the latex coating
composition contains an open time additive as described herein in an amount
greater than about 4% by weight of the polymer. In another embodiment, the
latex coating composition contains an open time additive as described herein in
an amount greater than about 7.5% by weight of the polymer. In another
embodiment, the latex coating composition contains an open time additive as
described herein in an amount greater than about 8% by weight of the polymer.
In another embodiment, the latex coating composition contains an open time
additive in an amount between about 1.6% and 7.5% by weight of the polymer.
In another embodiment, the latex coating composition contains an open time
additive in an amount between about 1.6% and 45% by weight of the polymer,
typically between about 1.6% and 35% by weight of the polymer.

[00113] In a further embodiment, the polymer of the present invention is
characterized by improved open time characteristics, and can have a Tg of

between about -20°C and about 12°C and a mean particle size of less than about
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[ 00140] As descri bed above, the polyner | atex binder can be produced by
first preparing an initiator solution conprising the initiator and water. A
nonomer pwe-2enui7sson i s al so prepared conprising at | eagCTaspaowimss of the
nononers to be used to formthe |atex polyner, one or nore surfactants
(emul sifiers), water, and additional additives such as NaOH The one or
nore surfactants in the nononmer pre-emnmulsion include the surface active

al koxyl at ed conpound of the invention. Thus, the al koxyl ated conpound is
enpl oyed as an enulsifier to forma blend rather than as a reactant which
copol ymerZ09gunvpna Tgieé between abeindIC andiabiout 601G ane agoegmearticie ex bi nder .
The initi 0 0 sly added
o the r S5 S8 HiencebtRaoBRiA Wia P2y BElhGi vl a0 G ang 2BLIHE LY T
cause polanaex meahipanticé siZecofiesotmansaband 200 drﬂﬂetrrEdDVg rf betwser dlsodtat ex

pol ynmer 11y, .least a portio of t initiator solution is added
to the réyts %p"rtflob’ﬁ %c}l’ 308igeend Cgﬁ shana &)lnﬁ? ¥R 1Be
addi ti on fphehiter MdutalorC aRY ubbgm@f@;daﬁ@s fflOAP BBficR ﬁzswie%.bqnan a seed

| at ex such as a pol ystyrene seed | atex can added to the reactor. In

addi t i on,abaut 890 naner arT gt ketweenaatoat £)° Cacmﬂ abgutitbfoanst 8 mean provi ded in
t he nono I r o) di ng the
initiat o:ﬁghlcgé gg?&l’léﬁsﬁ@aﬁ%ﬁgﬁ@@@ﬁﬁ?é% wgff’ tee raeactoirolbs) rgtger ated at
an el evatabdut ﬂaZr’p?eam ameeart phetietd suletdf lesalthah hboototiiBrams oaaelded t o produce

t he pol rrerlate bi . e the, oI nmer | atex. binder |is it is
ypi ool | pebwesh sboet; 10 ppdRouhaf Eond aaneat pagioi e ot IshsahaRaRoHE
content. 1?}Smrﬁadr|é’1' iof befivédieabsdl-h° G hhb RBett 85%C Eﬁﬂ‘fa'rﬁé%%bw&l’@gi‘z@g an

oxi dant such as a erOX| de (e.g. t-butylhydroperoxide) and a reducing agent
(e.g. sodﬁflﬁ?’ﬁa\b@ﬂégeubﬁsﬁmmw) or another redox pair such as those

described by A. S. Sarac in Progress in Polynmer Science 24(1999),
1149- 1204001t1#]t he Thedatekipohwnerancluding thedeactivespaipmeatizakie alitoxytated

pr edet er S X bi nder
ot hon BTt da Ao P fan Be sk ShempliioBov Bl 19 B e

clhEm Cfil nshno:mpltmp gtt apfa}c[télﬁé‘ﬂﬁét&e elllthe]?polvgrtﬁrlzeblecﬂr rtdn'f%pﬂyﬁfeazeblés:t Ive

al koxy at ound suyrfactant sifier nt si an nmerization
enct | on e S ReRHa0 ERPRSHIR Y BeiBael b8 b sIRieX T

content WidRe@XERALMAAISRIN ﬂ)&d]’rﬁbh@é‘t‘id&gw #&dmgefhetmeﬁoﬁ.teré b@e@fﬁ%%s coating
conposition to a period greater than about m nutes, typically greater

t han abotfe Btex bindesto arfﬁqct@rylpltbalpr@sag;m@azfat laash Ana tiejtiatos ant e et .

[00142] A rface
active al gzt(wgtré%&%é%&oﬂﬂgﬁ? St }kg)c ur a or hﬁ?éﬁ?ﬁ%lg?ﬁqg P@%{)?é‘l IC1
(sonet i nﬁsande;ﬁcejymedzmg ths mdrmnm@enotprmmth\etlam mmdameﬂ'hechgmcnddlstl ve) can
be used ntlrrea coati.n S|ncl ut, not, limted to
ar chi tec?%ﬂgﬁ a{)‘? qlofdqdirepaie ﬁlprﬁfymﬁrd'ﬁg%’ﬁ aef ﬁyHtCIa C%J?t IFB%t Y& ted to
pressure ag élrﬁcbr\(ﬁnékdié&étttéésfnongiﬂ@éroub%n@%tm%%?'aéﬂﬂné acid} |‘é’éryln'c’§‘c||d1d' ng but
not I|mte to UV inks, conventional Inks i'nks wat er - based

i nks. | nestess, @?Wémhﬁﬁcl&?@@élrﬁé@ﬁcrwlﬁé‘c&i)@il@[&jé%éﬁd'ﬁj@ﬂ %‘@rfﬂaﬁ@mét‘,& i ve
al koxyl at.gd ﬁé?lﬁﬁé)%r%‘:ﬂgﬁ'{yf HEd f@lor Byt I'*ébmohéﬁeré ESh Qfs ih&udiecan be

used as an open t Ive o an alread or ned aqueous sper5|on of
| at ex polope®r mare menmndsrs&lemidd fltdmathet gnmuppmmstsntmg oadti,qreme/e[atpmla]-be added

th d di linited
2o dnri nndathe ' DraRE Vg in A o e anife ireB Meinatiiatg o ©
under st oqthyl Hédtatd) vingpestets oEbRAGhEH v@tusmnbﬁom@bxﬂMdé QtalcBRicCaAd,| Ngs

including but not limted to architectural or industrial paint; adhesi ves,
i ncl udi n§rBARIcAsHd. Mateicasid dumags agih apdaihylene. Ihisralse pessiblg tges: resi ns:

seal ant s; dILEH%SC '(f@l:%'rﬂh Qteggn‘l ] Ssud%é ?qﬁ -bGatfiéneNisd {5 Eﬂlbﬁbﬁénénks

hybrid |nq< ase as well "as ' to ac ncen ate er eof
[00144] 1A yyeallyartbe henogndre dinctede ohber abwreandesoeishsalectad ffame the gioup

consisting of n-butyl acrylate, methyl methacrylate, styrene and 2-ethylhexy!

acrylate. The initiator can be any initiator known in the art for use in emulsion

33



al koxyl ated conpound of structural formula I1A 1B, IICor IICG1
(sonmetines referred to as drying tinme additive) can be used as a drying

ti me addiwbweltrwoi1zieat i ngs i ncluding but not limted to @acchisc@oboroas or

i ndustrial paint; adhesives, including but not limted to pressure
sensitive adhesives; glues; resins; sealants; inks, including but not
limted to UV inks, conventional inks, hybrid inks, and water-based inks.
In one particul ar enbodi nent, the above-described surface active

al koxyl at ed conmpound of structural formla 1A 1B, I1Cor 110-1 can be
used as awlyngiizajioni sushascammosaiurg oa@oéassempefwfm A @EI0x sysieper si on of

|2t ex pol Rkl [RuNAdSSb A0 ANRL (LA XE0R Condfidlsblegn Do added

any point uction t he "agueous g conmpo Ion,”“T'ncl udi ng
but not I|n||trat|@dswsme|®hsraregietsb:¢beﬁwlgS|tfy AaS| farastiaProgresisnig Pobymerd ation, etc.

Is als und e drying tinme additive can be post-added to
the coat |% Jggg)g 133@ 1@2’9 limted to architectural or industrial
pai nt; adhesi ves i_ncl udi ngébut not limted to pressure sensjtive

adhesi ved00§18les: bging latenbiader paR beinedufachly Bist PFRRAMNOAT ed to LV

i nks, COWHﬁQferB%kl?h%Kv\grﬂﬁ%'t'h@ ihibkfor aAdvaretr €A-Ras&Het gﬁﬁen@%l&‘?ls as to a
concentrate thereo / 071510PCT/ US2010/ 001085 0145] I n one

enbodi neralso pieiparedeompesing ammﬂmme@oﬁmshohomewtmw gswg ta fegmsur f ace
active al urf . i I conmpound
Is enplo tkgﬁ(aﬁé)? éﬁe'g]c?gl ﬁ%gppgvgﬁng%&gggsy(ef@ﬁﬁg%%;q tgﬁéﬂf&ﬁ%& g’ﬁjaslper si on,
tBe reiulatddﬁtg/ee@mpnalsltrf@mHhahegnbmtyharm%bmmurmltlmhdnohomr lpre«gn am)uRt 011:
about to a to ar fo rt arts V\Blgt 0}
mononer s €18 awa@e&wv%ﬁm Sachve QHM“GF[ZGE%@F%@”@% RENOMERs from
whi ch t hepré@érﬁ)anIBHE'THeSnftlgfdr%lLﬁfoﬂ éiﬁﬁﬁubh@%r%‘?éﬂé%dléloﬁ '&?eﬂﬁéﬁ I on

entitled "OQ her Mononers can be copolynerized with the reactive
nmonomer s eohtinueusty added tg Hnaermacmﬁ oxer d@sedetpeaingdpasiod doinzr(a.g. bhd

embodi WEMGurés)qgfc%ng gc yﬁ?er ﬂgﬂrof ﬂ{% h&%@]‘r{e@aﬁgqb%g %bi%@c{dc%et e bl'end of

two or nore I ve al kKoxyl'a onpoundseac ructdral formula
[1TA |1 Blatek@otymer Typically) athedsharpartibo of ﬂmh;tuatdsresodxnwm isiadeledndtios dryi ng

L o SRR e S s SH b B oS aadlen e o ©
initiator solution and the monomer pre-emulsion, a seed latex such as a
polystyrene seed latex can be added to the reactor. In addition, water, one or
more surfactants, and any monomers not provided in the monomer pre-emulsion
can be added to the reactor prior to adding the initiator and adding the monomer
pre-emulsion. The reactor is operated at an elevated temperature at least until all
the monomers are fed to produce the polymer latex binder. Once the polymer
latex binder is prepared, it is typically chemically stripped thereby decreasing its
residual monomer content. Typically, it is chemically stripped by continuously
adding an oxidant such as a peroxide (e.g. t-butylhydroperoxide) and a reducing
agent (e.g. sodium acetone bisulfite), or another redox pair such as those
described by A. S. Sarac in Progress in Polymer Science 24(1999), 1149-1204,
to the latex binder at an elevated temperature and for a predetermined period of
time (e.g. 0.5 hours). The pH of the latex binder can then be adjusted and a

biocide or other additives added after the chemical stripping step.



[11B-1, [00152]wherein, nis an integer of from1l to 100, wherein RS is
sel ected fromthe group consisting of a Cl1-Cl12 al kyl group, a Cl-Cl2

hydr oxyalwel2ogroowgip a Cl- C12 cycl oal kyl group, a Cl- Cl2pamyuiS2@ooomss
oxyal kyl, -d, -Br, -CN, -OH, -0OCH3, -0C2H5, -0C3H7, -0C4H9, -005H11, and
-0061-113; [00153]and [00154](ii) at |east one anionic surfactant having
structural fornula: [00157] [111B-2,

[00116] The aqueous coating composition is a stable fluid that can be
applied to a wide variety of materials such as, for example, paper, wood,
concrete, metal, glass, ceramics, plastics, plaster, and roofing substrates such as
asphailtic coatings, roofing felts, foamed polyurethane insulation; or to previously
painted, primed, undercoated, worn, or weathered substrates. The aqueous
coating composition of the invention can be applied to the materials by a variety
of techniques well known in the art such as, for example, brush, rollers, mops,

air-assisted or airless spray, electrostatic spray, and the like.

[00117] Latex Polymer Compositions Comprising Surface Active

(emulsifier) Compound

{00118] In another embodiment a surface active compound of structural
formula IIA can be used as an emulsifier during the emulsion polymerization

reaction used to make latex polymer.

(TX%\—R

R,——B——R;

[00119] R2 A

[00120] wherein B is a 5 or 6 membered cycloalkyl ring, e.g., a cyclohexyl
ring, or a single ring aromatic hydrocarbon having a 6 membered ring, e.g., a

benzene ring;

[00121] R1, Rz and Rj3 are independently selected from:

[00122] a C1-Css alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, -H, tertbutyl,
butyl,

-CH2 , - CH2 ’
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[ 00158] wherein, nis an integer of from1l to 100, wherein R5 is sel ected
fromthe group consisting of alkylphosphonate, al kyl phosphat e,

al kyl sul fwoeptiad7ksabsul f onat e, phosphonat e, phosphate, swecfratsegiopoaioBdnat e,
carboxyl ate, a quaternary anmoniumion, and any salt thereof. [00159] The
present invention further includes a nmethod of preparing a | atex binder
conposition, conprising adding one or a blend of surface active al koxyl ated
conmpound surfactant(s) (enulsifier(s)) of structural formula I1A 11B, 1IC
and/or 110-1 as descri bed above to an aqueous di spersion of a | atex polyner

to produce the | atex binder. The at | east o pi gmrent and ot her additives

can then be m xed wt e\ resulting | atex binder to produce the aqueous

coating conposiGH on i y /appf opr Ciit e o\der. 7The addition of the surface
for

active al koxyl &t ed conpound of striictural la lIA | IB, [ICor I1CG1
to the latex p8@Hsrer forns a m xtufélzshaving a | ower VOC content. [00160]1n
anot her enbodi nent, the invention is a nethod of adding one or a bl end of

t he above-descri bed surface active conpound of structural formula I1A 11B,
[1Cor I11CG1 during formul ati on of paint or aqueous coating conposition to
(1) incrdoBt233ppen withethe pR)viskethatame alrmnunemoftR R, avd R3)s -Bot h i ncrease open
time and decrease drying tinme. Fornmulation is the stage at which additives
are added00124d basehaeieoXss hbkeaxt e yEmbel GfRe Fraup Eshggtity oftCjHK o fi nal
pr oduct 5(11'1?% as &r paint or coating. [00161]In anot her enbodi nent, the
present iTentRbly+ie AraNesaInebis A Qe ihygressehon ragical selected oo coat i ng
conposi t i het i t ; b § Lvie qa nt of an
open ti mi e aneh P eI B el R TBREE NG Poanir et S o

[ 00162] (ifyr examplass twde, s tm60,ohta68vr BdotSht havi ng structural formul a:

[00125] wherein R is -OH, -OCHjs, -OC;Hs, -OC3H7, -OC4Hg, -OCsH1 1 -
OCq¢Hi3, -Cl, -Br, -CN, Phosphonate (-PO3; M*), Phosphate (PO, M*), Sulfate
(SO4” M%), Sulfonate (SO3” M"), carboxylate (COO”M*), a nonionic group, a C4-
Cs2 alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, or a quaternary ammonium ion,
wherein M+ is a cation including but not limited to H*, Na*, NH,*, K* or Li",

[00126] In one emboidment, Rs is selected from a quaternary ammonium
ion:
C|H3
— N"—CH;3
C|H3
[00127] In one embodiment, n is an integer of from 4 to 80. In one

embodiment, n is an integer of from 4 to 60. In one embodiment n is an integer

of from 4 to 50. In one embodiment, n is an integer of from 8 to 50.

[00128] Typically the alkoxylated surface active compound has the formula
11B:
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[00165] [I11B-1, [00166]wherein, n is an integer of from1 to 100, wherein
R5 is selected fromthe group consisting of a Cl-Cl2 al kyl, hydroxyal kyl,
cycl oal kywo 2aryd71zan ar al kyl, oxyal kyl, -d, -Br, -CN, - @dr/useabi®e1os®C2HS,
-0C3H7, -0C4H9, -0C5FI 11, and -0061-113; and [00167](ii) at |east one

ani oni ¢ surfactant having structural fornul a: [00168] [I11A-2,

( oxﬁr-]—R

R, R,

[00129] Rz 1B,

[00130] wherein, R, Ry, Rz, Rz, X and n are as defined for the structure of
formula llA. If desired, the aromatic ring shown in structural formula 1B may be

saturated.

[00131] More typically a surface active alkoxylated tristyrylphenol, e.g.,
ethoxylated tristyrylphenol, or a surface active alkoxylated tributylphenol, e.g.,
ethoxylated tributylphenol can be used as an emulsifier during the emulsion
polymerization reaction used to make latex polymer. The surface active
ethoxylated tristyrylphenols have the structural formula IIC and the surface active
ethoxylated tributylphenols have the structural formula 1IC-1, respectively, as

follows:

[00132] Inc,
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[00169] or [00170] 111B-2, [00171]wherein, nis an integer of from1l to
100, wherein R5 is selected fromthe group consisting of al kyl phosphonat e,
al kyl phoswbavg/jo7adikyl sul fate, al kyl sul fonate, phosphonarer/yshasphase,

sul fate, sulfonate, carboxylate, a quaternary anmoniumion, and any salt
thereof. [00172]1n a further enbodinent, the present invention is nethod
for decreasing the drying tinme for a | ow VOC coating conposition conprising
adding to the conposition an effective amount of a drying tinme additive of
formula I'lA 1B, I1Cor II1CG1. In yet another enbodinent, the present

I nvention is nethod for decreasing the drying tinme for a | ow VOC coati ng
conposition conprising adding to the conposition an effective anmount of a
drying time additive, wherein|the drying tine additive is a blend of:
[00173] (i) at |east one nomng pp¥C surfactant having structural fornula:

O\A\
n Rs

[00133] IIC-1

[00134] wherein, n is an integer of from 1 to 100 for example, 4 to 60 or 8 to
25, wherein Rs is -OH, -OCHg3, -OC;Hs, -OC3H7, -OC4Hy, -OCsHq¢ -OCsHy3,-Cl, -
Br, -CN, Phosphonate (-PO3”M*), Phosphate (PO, M*), Sulfate (SO4 M"),
Sulfonate (SO; M*), carboxylate (COO”M*), a nonionic group, a C4-C1 alkyl,
hydroxyalkyl, cycloalkyl, aryl or aralkyl, or a quaternary ammonium ion, wherein
M+ is a cation including but not limited to H*, Na*, NH4*, K*, Li* or -NR",

[00135] In one embodiment, Rs is selected from a quaternary ammonium
ion:
C|H3
— N'—CHj3
CIH3
[00136] In one embodiment, n is an integer of from 4 to 80. In one

embodiment, n is an integer of from 4 to 60. In one embodiment, n is an integer

of from 10 to 50. In one embodiment, n is an integer of from 10 to 25.

[00137] When surface active ethoxylated tristyrylphenol or ethoxylated
tributylphenol is employed as an emulsifier in emulsion polymerization to form the
latex polymer, the latex polymer is made from a mixture wherein the surface

active emulsifier is utilized. In one embodiment, the emulsifier is added in an
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[00176] [I11B-1, [00177]wherein, n is an integer of from1 to 100, wherein
R5 is selected fromthe group consisting of a Cl-Cl2 al kyl, hydroxyal kyl,
cycl oal kywo 2aryd71za0 ar al kyl , oxyal kyl, -C, -Br, -CN, -@dr/usadeid)1089C2H5,
-0C3H7, -0C4H9, -005H11, and -0061-113; and [00178](ii) at |east one

ani oni ¢ surfactant having structural formula: [00181]

amount greater than 1.3% by weight of the polymer or monomers used to form
the latex polymer, in an amount greater than 1.6% by weight of the polymer or
monomers used to form the latex polymer, typically in an amount greater than
about 2% by weight of the polymer or monomers used to form the latex polymer,
more typically in an amount greater than about 4% by weight of the polymer or
monomers used to form the latex polymer, and most typically in an amount
greater than about 7.5% by weight of the polymer or monomers used to form the
latex polymer. In another embodiment, the latex coating composition contains an
emulsifier in an amount greater than about 8% by weight of the polymer or
monomers used to form the latex polymer, or greater than about 10% by weight
of the polymer or monomers. In another embodiment, the emulsifier is added is
between about 1.6% and 7.5% by weight of the polymer or monomers used to
form the latex polymer. In another embodiment, emulsifier added is between
about 1.6% and 45% by weight of the polymer or monomers used to form the
latex polymer, typically between about 1.6% and 35% by weight of the polymer or
monomers used to form the latex polymer

[00138] If desired the ethylene oxide repeating units of the ethylene oxide
chain of formula |IC or IIC-1 may be replace by the above-described -(OX)- group
to form alkoxylated tristyrylphenol or alkoxylated tributylphenol.

[00139] The typical monomers from which the at least one latex polymer
(sometimes referred to herein as first monomer or third monomer) is formed are

described above in the section entitled “Other Monomers”.

[00140] As described above, the polymer latex binder can be produced by
first preparing an initiator solution comprising the initiator and water. A monomer
pre-emulsion is also prepared comprising at least a portion of the monomers to
be used to form the latex polymer, one or more surfactants (emulsifiers), water,
and additional additives such as NaOH. The one or more surfactants in the
monomer pre-emulsion include the surface active alkoxylated compound of the
invention. Thus, the alkoxylated compound is employed as an emulsifier to form

a blend rather than as a reactant which copolymerizes with the other monomers
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I11B-2, [00182]wherein, nis an integer of from1l to 100, wherein RS is
sel ected fromthe group consisting of al kylphosphonate, al kyl phosphat e,

al kyl sul fwoeptial7ksatbsul f onat e, phosphonate, phosphate, secfatse)iosuioBdnat e,
carboxyl ate, a quaternary anmoni umion, and any salt thereof. [00183] Wen
the surface active al koxyl ated conpound is enployed as an additive to an
al ready forned paint or aqueous coating conposition, e.g., aqueous | atex
coating dispersion, the resulting conposition has al koxyl ated conpound
additive typically in an amount greater than about 1.3% by weight of the
pol yrer orvhlﬁlmfmmazr@ redwnet @texbindend heaniiatgrsiojution antbmenomer®&eé1y in an
anount gr t used to
Form t ha S0 en Py esfiructsh ad t%';}f*ﬁ@?%gﬁa@%n%ﬁ*’%degéfﬁ?%é’ BEHdd " about
2% by weidfhimeofe.g.M5ohgurs) toocausemstpmerigatesh ¢fthéanondrhersl atdeoo pol yner,

even rmret i call n_anmount grea t han agbout 4% ht of the

ot yror - dhettByaatdod Bedtiel Halie L TEPIcaluAIor Aaporian ot AR cal 1y i n
an amuntso@ﬁt%ﬁ@%dﬁ@é% ﬁ@#&ac?or%ﬁb‘?l’o %Uﬂ@tthéfmérhﬁné’:%r)é[@ﬁu@fonmigﬁer s used
to formthe | atex i/hr;re I n anot her enbodi nent, the | atex coating

conposi t |t@rﬁhe;aﬁ@|apn§f ma@éoraﬁﬁlmtm m&&q/mﬂ@@ec@n@@mwslprm afeedount

bet 0 dt
For m t he TErHn A FE0dyrEic YodlFlafel odt ot 8808 reRletdF 0GR oo 10
conposi t imtec@m‘emrnaomdrfamarasxanmaay hmnplna&reahotprmmlardjmthemmmamt

bet bout 6% 45 ht of th dt
For m t ne HEEEUSENABibe a9ichia e HBeeRe HOSITARAAG g litRaeand s#dRent 1s a
typi cal apdinidretnerfpie- eﬁ%@%lneThédé&@loﬂLsrd;;fwafe@rmrﬁélé@éteaftemermuifer om raw
aqueous | atex pol z@rrer di sper si on. f[600184] The aqueous coating conpositions

of the pratdeast unil@lhthednonerners aferfedda Peprure thawohmapelatexckindpie indehe open
time add'tﬁépgwgerﬁé 3 Hflddrs h@ca?%gg}égt %Qﬁ)} vvherfe}lgp)z% ) th@rerb e amount s

by wei ght yrrer as yner c n have a
Tg of betdmeefasﬁig)m resk @l amzhcaheudorteiit. iyducallymtas qhan*ucaily&tsp;mﬂ by |ess

t han about 200 n en about .- 1 t 10C d a nean
T 2P 2 tonfRiey e adling ahoxiialSushah A peifixids (o By R dianeridd . oe and
about 0C zmach fediRfHY #Feriti(6/ge s6diteh aéetbAs Didume), WP anbthedPedoR paiF sacHg of
bet ween about -20C and about 12C and a nean particle size of less than

about 19GSriAPS@ACECrREANY HebuSarcIpAICIressah ARl BELSEIenoT24HP9) nean
par t cl € fiagerla o BRANARGHA dPBe0BledtbneluRd aRgiyeen about -10C and

about OC and a nean particle size of less t out nm or a Tg of
bet ween ained&teﬁmmedmmnodbﬁmnnam:ga@lﬁ hpum)affhpaxH otihe lsiexebinderiads t han

about 175 n rea, T OC a and mean

part1 ol o (0 egited afe atibhe br DY adaEs A e pe SRl 10c and
about O0C saiighisg RPN particle si ze of Iess than about 175 nm As described
above, thé nmean particle size is typically between about 75 nmto about 400

nm The JooepPys Co%bﬂﬁc&ﬁﬁm@lntdf(lﬁe@Uﬁhb@a@f@@ll&bxylaté@rﬁdrﬁ)ﬁbdrﬁﬁ an open
time of greater than about m nutes in one enbodi nent, an open tinme of

gr eat er twafﬁcmb(ﬁmglsmeﬁuﬂéae EMUiBR RelyresRzaicREaaction Mbduie enaklesf gr eat er
t han abo%e %ogi!.ﬁsg%&ﬁ L& ﬁsve srn@;age V@@S cortBnfRfkile Bkt'éﬁdg{g &reater than

about m nut et anot her e i ment, an open tine greater than
about 12 lengtberingitine apémmmaeof teatamlienemcpanmgjbmmpaaltuopéu atperedgdregtezat er
t han abo

4 mnytes .in he 00185]. The resent
naent + orhatApfurk iteS Biafle biCThaR ARRG! Pifihites” Mot hyRiEail
greater than about 8 minutes.
[00142] Additive

[00143] In another embodiment the above-described surface active
alkoxylated compound of structural formula IIA, 1I1B, IIC or lIC-1 (sometimes

referred to as the open time additive or wet edge additive) can be used as an
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pai nt or aqueous coating conposition, conprising adding the at |east one
surface active al koxyl ated conpound of structural formula IlA 11B, IIC
and/ or | Iweoora7dascri bed above during formul ati on of pacmtusesioaoeedus
coating conposition conprising at | east one pignent and other additives to
produce the final paint or agueous coating conposition. The addition of the
surface active al koxyl ated conpound surfactant (emulsifier) during
formul ati on of paint or aqueous coating conposition forms a coating

conmposi ti on haV|ng@a | ower VOC content while inparting inproved open tine

pr oper t i @pendimeadditive dusoatingsiingludingdadinot imitefl do ass]itectusal addi ti ves

[ 00187] Theq ARG n@%ﬁw CoM esives %H?&qﬁh{;'bﬂf‘ ofimitdfid O&‘é@é‘uﬂ Oldsiifleude at | east
one | atex po éerl ved from a eas one Tfron exarrpl e acrylic
nononer s aﬂlnhdén@és tdieesitresinspbenlantdeimks inelidirgf out nmmmlmisto UWnkaqueous
coating co 051t| of th nven i,ncl de Iess t han 2 %by wei ght and
typicall oyt gwii b 5§ %ﬂ‘f{ Per f"r"é%z@ AgehecY@Eed on the tot al

vei ght  ofeniitRiiMEHE S a6 68 -UBScHEEPARTAde0abtivitIo Xy 144 BbpouhB®f agqueous
coating conpositions are substantially free of anti-freeze adgents

[ 00188] Tﬁé’uatqu@dggn@ladm R, dhpolCt 1 ean bepisediasyan epenitiers additivaitamne
pi gment . g]ﬁé‘éd% rPHed° utsd.éﬁerg%fwdqf*?&reﬁ'p%lﬁihng&a;{q‘f%nag&iédd %ét%@‘ ng solids

such as ers l'ers one is
typicall ppeeltmm edldlfnve)rran be ayfdedparyopsintinithg poddulitios dofithe bomlpoamaat ase and
rutile for mS|I cate), .CaCO3 (in bath nd an

preci pi té’?‘g@ ?%?’H@{ ‘lerH)Q {5\9 e’ELHSffEBHO'aP@%R &H“"%‘gﬁaﬂ $de, talc

(magnesi yissidd @rﬂieeétooaatﬁattmé dpRArtirHEaddltilaicah beZpout-didedao thé nC sul fite,
sodi um oxi de, potassium oxide and m xtures thereof. Suitable m xtures

i ncl ude SPaRES BEluginabutgIatdetes iotarekitactigboriplustiatipaint Rshegives, M NEX
d | abl
( oxi des %clédéhg?)ﬂf‘ ?@Irwl ne%g%?ﬁ%%@@@epﬁr%%ﬁ)e! ﬁ%WsmsalsleéﬂlaﬂYsa' abl e

from Uni m n Specl a um nuhToxiI de and SI'1icon
di oxi de a:msmmmmthg putamaillirmtﬂcbtoflﬂ\mml@lcoheelﬁmmammﬁ hytrioMnK&ESarfcconmrer ci al |y

| abl e f En | nt I d ATTAGELS
?\égln’rrgrc:\a"éﬁté;bm éﬂf‘g‘%@é ‘P’F@ﬁ?gﬂ%%‘g?ﬁgfg On%tfg/pl 22I ly, the at | east one

Phe of g4 2ngein Vekamaen Spbpd Rt fioapo s lasidouisg Siipl o (he

Ti @2 par tau@xw%téts@@lmPauﬁ@@f SGLQAHS ferPaila M3, ABMMCSH IO (Ts)zSﬁie(ﬁ?Hésy have a
mean particle size of fromabout 0.15 to about 0.40 microns, The pignent

can be adefefredo @Ranifadimne additiveheatbapssd Bs erdringatipevagditivertoi n sl urry

f Th I t t

i an amonClubi BiR e ol 6 3gRhsch ol br FLERUEpaRe AR FASPC) "

f r om aboluncldding bubtibotuimitidn tmepneesuhretgensﬁn@fﬁdheb%%@ﬂﬁberesm iseglantayposi ti on

can optionall nt |ve h as_on il orm ng aids or
coal esci Hﬂ‘ b'é’ﬂ %ﬂﬁ ?@ﬂﬁ"@qq ?H\?d'ﬁfﬁ QMY 50”8 8&%%’%5 ts include
pl asti ci zeiter-abddhs Nth 66 Pédﬁ:ﬁﬁar%m%bmeht Jhe BBb| -8 sOMSH sm@r
solvents. Other conventional coati n(‘; addi ti ves such as, for exanp

di sper saf€tive alaxylatedgomapeynsotstruc yral formpa HARUB aberar diC- 1rq€|‘@(‘DQ)gy
modi i er %se&i%fs%’@Xﬁg Oﬁrﬂé SHBRGESo N A gigsfornﬁ'é&g WES e GispE e d&[ ﬁgltafei‘mh as

col ored pignents waxes, perfu co- s vents can
al so be lnsb'mernltas:umdetatum hathhe Idwmgmmadmnvd:oan beadpled,anycpmmtom c

and/ or i onlc or cati.onic) surfactants can be used to produce
the. ol y 1% Braficfion 8hlkcdieus bR Bhasiuoly I ghd Bl FE MRS &5 B0us
coati ng daring e emmsufrbamanaslf@mruurﬂ‘ngqmrﬂultaﬂoﬂmut I1t1i& Widyy undsrettiod tRBE €
typically fromabout 1 to about 10% by wei ght based on the total weight of

the coat tRRIRYEIHHEEEAGHIve G@miR past- r{Bg captings inchidingibubiet coat i ng
conposi tiiRftelo & e@@%&ﬂ}ﬁ@&ﬂn&%.hﬁ%hHQéavéé«‘%ﬁcnhHm@ tﬁ:tQ\@t Rinit éx%agent S

based on the total weight o e aqueous coati'ng conposition. enpl ary
agent s i pegssdee sengilivnadhgsyeas; glutiserésing reeatdnis;ohks, pndpdingrtait oy col

gl ycerol n&ﬂm@ tgd\f fn%%@ﬁ%&%ﬁgﬂﬁks, hybrid inks, and water-based inks; as well

as to a concentrate thereof.

41



et hanol , net hanol, 1-nmethoxy-2-propanol, 2-am no-2-nethyl-1-propanol, and
FTS-365 (a freeze-thaw stabilizer from Il novachem Specialty Chem cals). Mre
t ypi cal | ywotha/@gueous coating conposition includes | esecrhmspoido0Msdr i s
substantially free (e.g. includes |less than 0.1% of anti-freeze agents.
Accordi ngly, the aqueous coating conposition of the invention typically has
a VOC |l evel of less than about 100 g/L and nore typically | ess than or

equal to about 50 g/L. [00191] The aqueous coati ng conpositions of the
invention can be subjected to freeze-thaw cycles using ASTM net hod D2243-82
or ASTM [90145] 95 Wp oA @Mkestigenkithisrespltingm] andeays camrosiion he aqueous
coati ng qgm&g&i i k- | i the water
is present in t'#eﬁ%oﬁq{/rfr?tgrgeﬁdgpé%m(ﬂxg%éérgFontpgkad'ﬁh;hoﬁﬁgg S%g%%te:trﬁé; of the
aqueous caledxyreled compsuhd empidyed asagadditiat lty aaldready dethedkpqued s y t o

t he aquequs cpating conposition. Typically, the eous coatinhg.conposition
i ncl udesq?éé '%95‘6%18“ %’%r?ﬁwil%&f’"ﬁg%tw r\‘/%EI @k?xyé%g r?&f‘??%@i %cgﬁ‘i"f/e M om
about  35%rt smabetr AR o el FhbicRy 2'to 8% /s Pdrisep@ntdd/partdigy t ot al

solids content of the aqueous Coating conmposition is typically ¥ron1about
15% t o abweightofomongrpers ygadtel foym theﬁa&e&selymem% to about 65% [00193] The
coati ng con?ositions are téﬁically formul ated such that the dried coatings
conpri se [B014@ast Tbetppicabnanemers &g whichribe latex ipglymerrisl ferrd awenal |y 5
to 90% by, : I (o ) i s f..pigments. The dried
coati ngs d§§§}'gﬁ88§%%ﬁﬁgg%§ég$§ F&gg@iu@%eﬂﬂé&g@%r&%g?g? i spersants,

sur f act ardopplynferizedgyitmibhai reaetivie miebaare o thd prieskanieventidn as ddesribed

m | dewci des, col orants, waxes, and the like, that do not evaporate upon
dryi ng of?XME coating conposition. [00194]In one preferred enbodi ment of
the invention, the aqueous coating conposition is a, latex paint conposition
conpri si r{éob"(ﬂl eastn gﬂ% eﬂ&%qgtfnsat,gh%Ppaart'mﬁeanq/%ﬁwmg fimgaddifive acrylic
nonomner f LSk L Y i C i & aci d
coters, raniaisss A ben bffuabEHRERILEE oL BRIM o b Sundiden 61 1S

pol yer i Atvicturall feoryladt/edIBUlG actlént.; Irandtbasembadinpeninthetopardtimet er . As

ment i one VE, . : ) | ymer can be a pure acrylic, a
styrene g%?@ f@?néqﬁr%%?é§g€&Pﬁ@ﬁ§%3§ﬁ§3@$${ated et hyl ene vinyl acetate
copol yner, 195] The_,present invention further.includes met hod of
prepari ndO%L queou@ actg% ?Str?é’ecrb%lﬁ)&“f ?‘b’?&a"g@“tﬂ?%é’i%st{% Bﬁaﬁg‘?m&{'a'l east one

| at ex polynmer derived fromat |east one nonager and copol ynmeri zed and/ or
bl ended with at |east one tristyryl phenol~&S described above, and at | east
one pignment. Typically, the | atex polyne infthe formof a |atex polyner
di spersion. The additives discussed abovge can added in any suitable
order to the latex polyner, the pignent, foi nati ons thereof, to
provi de these additives in thge aqueous coatifng conposition. In the case of
pai nt fornul ati ons, the aqueols coating conposition typically has a pH of
from?7 to 10.

[00149] IA-1,

[00150] or
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[ 00196] Referring nowto FIG 1, a chart shows the open tine neasurenent of
a |latex sanple using nultispeckle D ffusing - Wave Spectroscopy (Ms-DW5).
The Ms- DWBOchawrd71abso illustrates drying tinme charact er PSTius2010/Dh@ws/E- DWS
applies the HorusTM nmet hod, which is an optical neasurenment of the
scatterers notion inside a sanple enabling a nore accurate neasurenent of
working tinme properties. More specifically, a laser light illum nates the
coating sanple. If the sanple contains scattering material (e.g., |atex
particles) the photons are scattered by these objects bearing a different
refractive index than the bul The scattered light is detected by a canera
whi ch captures an i mage ca "speckl e" imge. \Wen the sanpl e under goes
ti me-dependent action, this agtion produces tenporal fluctuations in the
backscattered |ight and changes of light intensity on the speckle imge. In

ot her words, intensity fluct of the eckl e spots. Thus, a direct
pt i on scattgrers (i.e., |ight
X) inside the sanple and intensity

rel ationshi p exists betweg

scattering particles such

fluctuations on the speckl Fast activity inside the sanple
generates fast chanype ered light, and fast intensity
fluctuations of the s ely, a slow action (slow notion of
scatterers) induces slppw changes of {he“backscattered |ight, and sl ow

i ntensi t J0918Mdt uati ons' of the speckl & spots. ThellBIDWS utilized is
attributable to Formul acti on, Wnnewood, PA. WO

2011/ 07150012}/ us2whereiolnscan ovegar Kfrandvwe 109, mherein RsTiaselsgsted shows t he
sanpl e profi i : e~1, . vapor-at i j ere the
cvapor at 1R I 4B chheRfie o bREECH alubrond S50 bR ARfLorbRe: 8

decr ease<sCpwlygloatkyl BrouppacBRC2drybgrovb, bipalkidiGl, IBre @i s, &i?calgg 2,

i.e., packihg s [ ere the scatterers come into contact leading to
accelerafbgﬁgﬁa%ggﬁﬁcéégﬂgbr§ﬁ§ asaﬂﬂé§ eHtount er each others and pack; and
stage 3, particle deformation or drying phase, is where

i nt er di f 19138/ coaPBdcence/ aut ohesi on occur. [00198] Ti, which is the end of
stage 1, typically corresponds to the open tine (tinme where the paint is
still mr{‘ﬁﬁi%) wkiBrad leashpgaanionic suractast haying skuetyraldomaylaopen time. The
| at ex sanple without any additive (of the present invention) has a Ti tine
of 7.85s, where the |atex sanmple with 2% g#dirtve and 4% additive shows a
Ti time of 11.0s and 21.5s, respectivel an increasing anount of
additive correlates to an increasing op which is desirable in paint
and coating forrmul ations. [00199] At t he Rgg ng of stage 3 (or otherw se
end of stage 2), the fluidity factor decreages sharply, which typically

i nsi de the sanpl e, di catingl that the sanplle is in the drying phase. As
shown in Fig. 1, thefephpwng™e ocCw s at and after about 20
m nutes, indicatedfby th the fluidity factor I|ine.

Typi cally, the beginning |of stage orrelates to drying tinme, where a
shorter T2 tinme cOMNRE dryij fasyets relative to a
| onger 12 tine. As ca {,0fthe T me of the | atex sanple

with 4% additive is about 20 nminutes| the T2 time of "the latex sanple with
2% addi tive is about 23 mnutes, andlthe |afex sanple with no additive is
about 24 mnutes. Thus, an incregsfng agps of additive correlates to a
decreasing drying time, which is desiral Waint and coating
formulations. This is also i s unexpecteg ¢l woul d expect to have an
increase in drying tinme as the open tinme pcr eased t hrough use of the
additive@@91%ﬁ t he present invention. [00200] The presenﬂ”A ention will now
be further described by the followng non-limting exanples. As described
above, tH06ésent Of nvention may enpl oy
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(I') surface active al koxyl ated conpounds as a surfactant (emulsifier) to be
present during | atex polyner formation, (l1) polynerizable reactive

al koxyl atwo 20omomans to forma | atex conmononer, and/ or @Crigs2eundimee active
al koxyl at ed conpounds as an additive to an aqueous di spersion of | atex

pol ymer or copol ynmer. [00201] EXAMPLES [ 00202] The fol | ow ng Exanpl es
descri be the present invention as surface active al koxyl ated conpounds
utilized as one or nore open tine additives, including a blend of open tine
additives, to an aqueous dispersion of |atex polymer or copol yner.

[ 00203] Exanpl es 1-2 [00204] Taples 1 and 2 illustrate the effects of TSP

Et hoxyl at e noni oni ¢ surfactan on open tine of Low VOC Paints and the

Ef fects of TSP Et hoxyl ate anipnic surfactants on open tinme of Low VOC

Pai nts, respectively. Open tipe is generally understood to be the interval,
after the paint is applied, i bich i an be bl ended with additiona
pai nted regions. Open ting nmoyntg.of tine a new y-applied

| ayer of paint remains wollkabl e hefore brush’8trokes and other signs of
mani pul ati on becone vi si bl drfied filnms. The nmethod for neasuring Open
Time is generally a 10N |2
bl ack scrub test paper] The paint fi
intervals with the“ergser end of a pgncrl. The first cross hatch then
brushed #¥57In one dilrection 15 tines; this is 1@ repeated in two-ninute
intervals for each successive cross-hatch. After 24 hrs, the dry filnms are
exam ned [@Q¥58] he ewmhereintn is arintegenafifeam tlrtaci®d, wiheeeio N in selseted

di scerna IS I WelBAYE np. It is
desi bl douNEBub TBF G BT AR AL B BHO A oIR8 i
m nut es, atkyjsuifahate, pposehiaraté, phosphaienguiéste, Shiorat® wHdrbotylateagent (both
noni oni ¢ _surfactants and ani oni,c surfat tants) varied fromabout 2.5 grans
sur f act aﬁf’a{eén%cﬁﬁ?mﬂ.mé@" R REd anyrsalk gﬁfe er 256 grans of paint.

00205] Tabl e 1 Reagent (Nonionic Surfactants
[ ] ?001%9] ?he present invention further includc)es a method of preparing a

[ i S then cross-hatched in two-inch

latex binder composition, comprising adding one or a blend of surface active
alkoxylated compound surfactant(s) (emulsifier(s)) of structural formula IIA, 1IB,
IIC and/or IIC-1 as described above to an aqueous dispersion of a latex polymer
to produce the latex binder. The at least one pigment and other additives can
then be mixed with the resulting latex binder to produce the aqueous coating
composition in any appropriate order. The addition of the surface active
alkoxylated compound of structural formula 1A, 1I1B, IIC or IIC-1 to the latex

polymer forms a mixture having a lower VOC content.

[00160] In another embodiment, the invention is a method of adding one or
a blend of the above-described surface active compound of structural formula IIA,
I1B, IIC or lIC-1 during formulation of paint or aqueous coating composition to (1)
increase open time, (2) decrease drying time, or (3) both increase open time and
decrease drying time. Formulation is the stage at which additives are added to a
base aqueous Iétex polymer dispersion to make it into final product such as a
paint or coating.

[00161] In another embodiment, the present invention is method for

increasing open time for a low VOC coating composition comprising adding to
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starting viscosity (KU) open time (m nutes) sanple Control TSP - EO #1

89.9 >14 4 TSP - EO #2 85
WO 2011/071510 PCT/US2010/001085

the composition an effective amount of an open time additive, wherein the open

time additive is a blend of:

[00162] (1) at least one non-ionic surfactant having structural formula:

[00163] A-1,

[00164] or

OW\
n Rs

[00165] ne-1,

[00166] wherein, n is an integer of from 1 to 100, wherein Rs is selected
from the group consisting of a C41-Cy2 alkyl, hydroxyalkyl, cycloalkyl, aryl or
aralkyl, oxyalkyl, -Cl, -Br, -CN, -OH, -OCHg;, -OC;Hs, -OC3H, -OC4Hg -OCsHyq,
and -OCgHs3; and

[00167] (i) at least one anionic surfactant having structural formula:
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>14 4 TSP - EO #3 82 14 2 to 4 TSP - EO #4 81.2 >14 4 TSP - EO #5 89.9 4

WO 2011/071510 PCT/US2010/001085

[00168] IA-2,
[00169] or

O\A
n Rs

[00170] I1B-2,

[00171] wherein, n is an integer of from 1 to 100, wherein Rs is selected
from the group consisting of alkylphosphonate, alkylphosphate, alkylsulfate,
alkylsulfonate, phosphonate, phosphate, sulfate, sulfonate, carboxylate, a

quaternary ammonium ion, and any salt thereof.

[00172] In a further embodiment, the present invention is method for
decreasing the drying time for a low VOC coating composition comprising adding
to the composition an effective amount of a drying time additive of formula IIA, IB,
IIC or lIC-1. In yet another embodiment, the present invention is method for

decreasing the drying time for a low VOC coating composition comprising adding
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2 [00206] Tabl e 2 Reagent (Anionic Surfactants) starting viscosity (KU)
open tinme (m nutes) sanpl e Control
WO 2011/071510 PCT/US2010/001085

to the composition an effective amount of a drying time additive, wherein the

drying time additive is a blend of:

[00173] (i) at least one non-ionic surfactant having structural formula:

[00174] MA-1,

[00175] or

Ow
n N

[00176] 1iB-1,

[00177] wherein, n is an integer of from 1 to 100, wherein Rs is selected
from the group consisting of a C1-C13 alkyl, hydroxyalkyl, cycloalkyl, aryl or
aralkyl, oxyalkyl, -Cl, -Br, -CN, -OH, -OCHg, -OC;3Hs, -OC3H5, -OC4Hg -OCsH14.
and -OCgH13; and

[00178] (i) at least one anionic surfactant having structural formula:
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TSP -EO Sulfate TEA salt 83.3 14 2 to 4 TSP-EO Sul fate Amopnium Salt 83.5 8
to 10 2 TSP -EO Sulfate Potassium Salt 1 86.4
WO 2011/071510 PCT/US2010/001085

[00179] INA-2,
[00180] or

O\/§\
n Rs

[00181] 1B-2,

[00182] wherein, n is an integer of from 1 to 100, wherein R;s is selected
from the group consisting of alkylphosphonate, alkylphosphate, alkylsulfate,
alkylsulfonate, phosphonate, phosphate, sulfate, sulfonate, carboxylate, a

quaternary ammonium ion, and any salt thereof.

[00183] When the surface active alkoxylated compound is employed as an
additive to an already formed paint or aqueous coating composition, e.g.,
aqueous latex coating dispersion, the resulting composition has alkoxylated
compound additive typically in an amount greater than about 1.3% by weight of

the polymer or monomers used to form the latex polymer, more typically in an
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8 to 12 2 TSP - EOPO 83.5 > 14 4 [00207] Referring back to Tables 1 and 2,
It is observed that open tine increased significantly when utilizing either
t he non-iwoi2e11fiBB1addi ti ves or anionic TSP additives, respaskenwsbiyss

[ 00208] Exanpl e 3 [00209] I n Exanpl e 3, the neasuring of open tinme is simlar
to that used in Exanples 1-2. A blend of an anionic TSP Ethoxyl ate
surfactant and a non-ionic TSP Et hoxyl ate surfactant was post-added to
comercial zero and | ow VOC paints. The open tine was neasured using ASTM

standard net hod (VWK 13360). )
amount greater than about 1.6% by weight of the polymer or monomers used to

form the latex polymer, yet more typically in an amount greater than about 2% by
weight of the polymer or monomers used to form the latex polymer, even more
typically in an amount greater than about 4% by weight of the polymer or
monomers used to form the latex polymer, and most typically in an amount
greater than about 7.5% by weight of the polymer or monomers used to form the
latex polymer. In another embodiment, the latex coating composition contains
surface active alkoxylated compound in an amount between about 1.6% and
7.5% by weight of the polymer or monomers used to form the latex polymer. In
another embodiment, the latex coating composition contains surface active
alkoxylated compound in an amount between about 1.6% and 45% by weight of
the polymer or monomers used to form the latex polymer, typically between
about 1.6% and 35%. Pigment is a typical additive, for example, added during

formulation of paint from raw aqueous latex polymer dispersion.

[00184] The agueous coating compositions of the present invention have
improved open time properties where the open time additive is present in the
aqueous coating composition in the amounts by weight of the polymer as
described above, where the polymer can have a Tg of between about -20°C and
about 12°C and a mean particle size of less than about 200 nm, or a Tg of
between about -10°C and about 10°C and a mean patrticle size of less than about
200 nm, or a Tg of between about -10°C and about 0°C and a mean particle size
of less than about 200 nm, or a Tg of between about -20°C and about 12°C and a
mean particle size of less than about 190 nm, or a Tg of between about -10°C
and about 10°C and a mean particle size of less than about 190 nm, or a Tg of
between about -10°C and about 0°C and a mean particle size of less than about
190 nm, or a Tg of between about -20°C and about 12°C and a mean particle
size of less than about 175 nm, or a Tg of between about -10°C and about 10°C
and a mean particle size of less than about 175 nm, or a Tg of between about -
10°C and about 0°C and a mean particle size of less than about 175 nm. As
described above, the mean particle size is typically between about 75 nm to

about 400 nm. The aqueous coating composition of the present invention has an
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[00210] Tables 3 and 4 illustrate the effect of a blend of (i) one or nore
TSP Et hoxyl ate nonionic surfactants with (ii) one or nore TSP Et hoxyl ate
ani oni ¢ swofaciamiis, on open tinme of Zero VOC Pai nts an#Cias0iQCofeas nt s,
respectively. [00211] Table 3: Effects of TSP Et hoxylate Surfactants on Open
Time of Zero VOC Paints. Blend of Surfactants Wiite Base ( 10.0I bs/ 100

gal s) Open Tine, mnutes Control Trial

open time of greater than about 4 minutes in one embodiment, an open time of
greater than about 6 minutes in another embodiment, an open time of greater
than about 8 minutes in another embodiment, an open time of greater than about
10 minutes in yet another embodiment, an open time of greater than about 12
minutes in a further embodiment, and/or an open time of greater than about 14

minutes in yet a further embodiment.

[00185] The present invention further includes a method of preparing a
paint or aqueous coating composition, comprising adding the at least one surface
active alkoxylated compound of structural formula lIA, IIB, IIC and/or IIC-1 as
described above during formulation of paint or aqueous coating composition
comprising at least one pigment and other additives to produce the final paint or
aqueous coating composition. The addition of the surface active alkoxylated
compound surfactant (emulsifier) during formulation of paint or aqueous coating
composition forms a coating composition having a lower VOC content while

imparting improved open time properties to the aqueous coating composition.

[00186] Other Additives

[00187] The aqueous coating compositions of the invention include at least
one latex polymer derived from at least one monomer, for example acrylic
monomers and/or the other above-described latex monomers. The aqueous
coating compositions of the invention include less than 2 % by weight and
typically less than 1.0% by weight of anti-freeze agents based on the total weight
of the aqueous coating composition. More typically, the aqueous coating

compositions are substantially free of anti-freeze agents.

[00188] The aqueous coating composition typically includes at least one
pigment. The term "pigment” as used herein includes non-film-forming solids
such as pigments, extenders, and fillers. The at least one pigment is typically
selected from the group consisting of TiO2 (in both anastase and rutile forms),
clay (aluminum silicate), CaCO3 (in both ground and precipitated forms),
aluminum oxide, silicon dioxide, magnesium oxide, talc (magnesium silicate),

barytes (barium sulfate), zinc oxide, zinc sulfite, sodium oxide, potassium oxide
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and mixtures thereof. Suitable mixtures include blends of metal oxides such as
those sold under the marks MINEX (oxides of silicon, aluminum, sodium and
potassium commercially available from Unimin Specialty Minerals), CELITES
(aluminum oxide and silicon dioxide commercially available from Celite
Company), ATOMITES (commercially available from English China Clay
International), and ATTAGELS (commercially available from Engelhard). More
typically, the at least one pigment includes TiO2, CaCO3 or clay. Generally, the
mean particle sizes of the pigments range from about 0.01 to about 50 microns.
For example, the TiO2 particles used in the aqueous coating composition
typically have a mean particle size of from about 0.15 to about 0.40 microns. The
pigment can be added to the aqueous coating composition as a powder or in
slurry form. The pigment is typically present in the aqueous coating composition
in an amount from about 5 to about 50 percent by weight, more typically from

about 10 to about 40 percent by weight.

[00189] The coating composition can optionally contain additives such as
one or more film-forming aids or coalescing agents. Suitable firm-forming aids or
coalescing agents include plasticizers and drying retarders such as high boiling
point polar solvents. Other conventional coating additives such as, for example,
dispersants, additional surfactants (i.e. wetting agents), rheology modifiers,
defoamers, thickeners, biocides, mildewcides, colorants such as colored
pigments and dyes, waxes, perfumes, co-solvents, and the like, can also be used
in accordance with the invention. For example, non-ionic and/or ionic (e.g.
anionic or cationic) surfactants can be used to produce the polymer latex. These
additives are typically present in the aqueous coating composition in an amount
from O to about 15% by weight, more typically from about 1 to about 10% by

weight based on the total weight of the coating composition.

[00190] As mentioned above, the aqueous coating composition in some
embodiments can include less than 2.0% of VOC agents based on the total
weight of the aqueous coating composition. Exemplary agents include ethylene
glycol, diethylene glycol, propylene glycol, glycerol (1,2,3-trihydroxypropane),
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ethanol, methanol, 1-methoxy-2-propanol, 2-amino-2-methyl-1-propanol, and
FTS-365 (a freeze-thaw stabilizer from Inovachem Specialty Chemicals). More
typically, the aqueous coating composition includes less than 1.0% or is
substantially free (e.g. includes less than 0.1%) of anti-freeze agents.
Accordingly, the aqueous coating composition of the invention typically has a
VOC level of less than about 100 g/L and more typically less than or equal to
about 50 g/L.

[00191] The aqueous coating compositions of the invention can be
subjected to freeze-thaw cycles using ASTM method D2243-82 or ASTM D2243-

95 without coagulation.

[00192] The balance of the aqueous coating composition of the invention is
water. Although much of the water is present in the polymer latex dispersion and
in other components of the aqueous coating composition, water is generally also
added separately to the aqueous coating composition. Typically, the aqueous
coating composition includes from about 10% to about 85% by weight and more
typically from about 35% to about 80% by weight water. Stated differently, the
total solids content of the aqueous coating composition is typically from about
15% to about 90%, more typically, from about 20% to about 65%.

[00193] The coating compositions are typically formulated such that the
dried coatings comprise at least 10% by volume of dry polymer solids, and
additionally 5 to 90% by volume of non-polymeric solids in the form of pigments.
The dried coatings can also include additives such as plasticizers, dispersants,
surfactants, rheology modifiers, defoamers, thickeners, biocides, mildewcides,
colorants, waxes, and the like, that do not evaporate upon drying of the coating

composition.

[00194] In one preferred embodiment of the invention, the aqueous coating
composition is a latex paint composition comprising at least one latex polymer
derived from at least one acrylic monomer selected from the group consisting of
acrylic acid, acrylic acid esters, methacrylic acid, and methacrylic acid esters and

at least one polymerizable alkoxylated surfactant; at least one pigment and water.
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EO nonionic #5 270 + 3.57 4.0 8.0 [00212] As shown in Table 3, blends #1,
#2, #3, #4 and #5 each show a bl end of an anionic TSP surfactant and a
noni oni ¢ WBRosr7isot ant wit h the noni oni ¢ surfactant haecmgsetlopb®se oxi de
(eo) groups or units ranging fromabout 9 to about 90. [00213] Tabl e 2:
Effects of TSP Et hoxyl ate Surfactants on Open Tinme of Low VOC Paints

Bl endi ng Surfactants Wi te Base ( 10. 0l bs/ 100 gal s)

As mentioned above, the at least one latex polymer can be a pure acrylic, a

styrene acrylic, a vinyl acrylic or an acrylated ethylene vinyl acetate copolymer.

[00195] The present invention further includes a method of preparing an
aqueous coating composition by mixing together at least one latex polymer
derived from at least one monomer and copolymerized and/or blended with at
least one tristyrylphenol as described above, and at least one pigment. Typically,
the latex polymer is in the form of a latex polymer dispersion. The additives
discussed above can be added in any suitable order to the latex polymer, the
pigment, or combinations thereof, to provide these additives in the aqueous
coating composition. In the case of paint formulations, the aqueous coating

composition typically has a pH of from 7 to 10.

[00196] Referring now to FIG. 1, a chart shows the open time measurement
of a latex sample using multispeckle Diffusing — Wave Spectroscopy (MS-DWS).
The MS-DWS chart also illustrates drying time characteristics. The MS-DWS
applies the Horus™ method, which is an optical measurement of the scatterers
motion inside a sample enabling a more accurate measurement of working time
properties. More specifically, a laser light illuminates the coating sample. If the
sample contains scattering material (e.g., latex particles) the photons are
scattered by these objects bearing a different refractive index than the bulk. The
scattered light is detected by a camera which captures an image called a
“speckle” image. When the sample undergoes time-dependent action, this action
produces temporal fluctuations in the backscattered light and changes of light
intensity on the speckle image. In other words, intensity fluctuations of the
speckle spots. Thus, a direct relationship exists between the motion of scatterers
(i.e., light scattering particles such as latex) inside the sample and intensity
fluctuations on the speckle image. Fast activity inside the sample generates fast
changes of the backscattered light, and fast intensity fluctuations of the speck
spots. Inversely, a slow action (slow motion of scatterers) induces slow changes
of the backscattered light, and slow intensity fluctuations of the speckle spots.
The MS-DWS utilized is attributable to Formulaction, Wynnewood, PA.
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[00197] As shown in FIG. 1, The chart shows the sample profile in 3 stages:
stage 1, i.e., evaporation stage, is where the evaporation of solvents generates a
fast motion of scatterers that decreases slowly as the concentration of the media
increases; stage 2, i.e., packing stage, is where the scatterers come into contact
leading to accelerations and decelerations as they encounter each others and
pack; and stage 3, particle deformation or drying phase, is where

interdiffusion/coalescence/autohesion occur.

[00198] T1, which is the end of stage 1, typically corresponds to the open
time (time where the paint is still workable), where a higher T1 time correlates to
longer open time. The latex sample without any additive (of the present
invention) has a T1 time of 7.85s, where the latex sample with 2% additive and
4% additive shows a T1 time of 11.0s and 21.5s, respectively. Thus, an
increasing amount of additive correlates to an increasing open time, which is

desirable in paint and coating formulations.

[00199] At the beginning of stage 3 (or otherwise end of stage 2), the fluidity
factor decreases sharply, which typically indicates a drastic reduction of the
average motion speed of the scatterers inside the sample, indicating that the
sample is in the drying phase. As shown in Fig. 1, the beginning of stage 3
occurs at and after about 20 minutes, indicated by the sharp curve in the fluidity
factor line. Typically, the beginning of stage 3 (T2) correlates to drying time,
where a shorter T2 time corresponds to the sample drying faster relative to a
longer T2 time. As can be seen from FIG. 1, the T2 time of the latex sample with
4% additive is about 20 minutes, the T2 time of the latex sample with 2% additive
is about 23 minutes, and the latex sample with no additive is about 24 minutes.
Thus, an increasing amount of additive correlates to a decreasing drying time,
which is desirable in paint and coating formulations. This is also is unexpected
as one would expect to have an increase in drying time as the open time is

increased through use of the additive(s) of the present invention.

[00200] The present invention will now be further described by the following

non-limiting examples. As described above, the present invention may employ
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() surface active alkoxylated compounds as a surfactént (emulsifier) to be
present during latex polymer formation, (ll) polymerizable reactive alkoxylated
monomers to form a latex comonomer, and/or (lll) surface active alkoxylated
compounds as an additive to an aqueous dispersion of latex polymer or

copolymer.
[00201] EXAMPLES

[00202] The following Examples describe the present invention as surface
active alkoxylated compounds utilized as one or more open time additives,
including a blend of open time additives, to an aqueous dispersion of latex

polymer or copolymer.

[00203] Examples 1-2

[00204] Tables 1 and 2 illustrate the effects of TSP Ethoxylate nonionic
surfactants on open time of Low VOC Paints and the Effects of TSP Ethoxylate
anionic surfactants on open time of Low VOC Paints, respectively. Open time is
generally understood to be the interval, after the paint is applied, during which it
can be blended with additional painted regions. Open time refers to the amount
of time a newly-applied layer of paint remains workable before brush strokes and
other signs of manipulation become visible in dried films. The method for
measuring Open Time is generally as follows: a 10 mils film is drawn down on a
piece of black scrub test paper. The paint film is then cross-hatched in two-inch
intervals with the eraser end of a pencil. The first cross hatch then brushed over
in one direction 15 times; this is then repeated in two-minute intervals for each
successive cross-hatch. After 24 hrs, the dry films are examined for the earliest
times at which traces of cross-hatch at discernable. This is performed under
constant humidity, room temp. Itis desirable for paint formulations to have an
open time of greater than 4 minutes, typically, greater than 6 minutes. The
amount of reagent (both nonionic surfactants and anionic surfactants) varied
from about 2.5 grams surfactant to about 4.25 grams surfactant per 256 grams of

paint.
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anionic fTSP - EO nonionic #4 256 + 3.13 4.0 12.0 TSP-EO anionic fTSP - EO
nonionic #5 256 + 3.13 6.0 12.0 [00214]Simlar to Table 3, Table 4 shows
#1, #2, #80#w/Emio#5 being bl ends of an anionic TSP surCaatsani/oards a

noni oni ¢ TSP surfactant with the nonionic surfactant having ethyl ene oxide
(eo) groups or units ranging fromabout 9 to about 90. [00215]1n the above
detail ed description, preferred enbodi nents are

[00209) Table 1
(ﬁeagen.t starting open time (minutes)
onionic . .
Surfactants) viscosity (KU) sample Control
TSP - EO #1 89.9 > 14 4
TSP - EO #2 85 >14 4
TSP -EO #3 82 14 2to 4
TSP -EO #4 81.2 >14 4
TSP -EO #5 89.9 4 2
[00206] Table 2
Reagent . i i
(Anig ent o :;asri:m ?KU) open time (minutes)
Surfactants) y sample Control
TSP -ED Sulfate 83.3 14 204
TSP-EO Sulfate
Ammonium Salt 83.5 81010 2
TSP -EO Sulfate
Potassium Salt 1 86.4 81012 2
TSP - EO-PO 83.5 >14 4
[00207] Referring back to Tables 1 and 2, it is observed that open time

increased significantly when utilizing either the non-ionic TSP additives or anionic

TSP additives, respectively.

[00208] Example 3
[00209] In Example 3, the measuring of open time is similar to that used in

Examples 1-2. A blend of an anionic TSP Ethoxylate surfactant and a non-ionic

TSP Ethoxylate surfactant was post-added to commercial zero and low VOC

paints. The open time was measured using ASTM standard method (WK 13360).
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described in detail to enable practice of the invention. Al though the

I nvention is described with reference to these specific preferred

enbodi nenwe,20itto7wéibl be understood that the invention i #Ccmats2éiondioes t o
t hese preferred enbodi nents. But to the contrary, the invention includes
nunerous alternatives, nodifications and equivalents as will becone
apparent from consideration of the following detailed description. It is
under stood t hat upon reading the above description of the present

i nvention, one skilled in the art could nake changes and vari ati ons

t her ef r of@02N0Ese chablges3 amdi4vliustrate theseffaat of addlentd df (ihonerer Bysire MSPand

scope of the |l owi ng appended claj.ns. O ai | l.aj F Is: 1.A
coating Wiﬁq?in(‘gﬂ'o@ lt"?%qqﬂ .5W'M"@Pe|°é£%?'g§rnéé$%’i'éé’§'%‘8fd§@ﬁ? (b) water;
and (c) saHatiaast ofpednine bf FBrav0C PHiptPaRg €Biv VOCAPaints) wedpettitelyt i ve to
I ncrease the open.tine of the coating conposition to greater than about 4

m nut es, (013t | eTEbleBIERREof TP EH6kjIateS iadtastsiri OpeHTamefalr nul a |

lA- I1A_wherein Rl, R2 and R3 are independently selected fromthe group
consi sti #§re@VOC Paints. 3 C1-C18 al kyl, hydroxyal kyl, cycloal kyl, aryl or
aralkyl, -H_butyl, tert-butyl, isobutyl
White Base Open Time, minutes
Blend of ( 10.0lbs/100
Surfactants gals) Control Trial
TSP-EO
anionic /TSP —
EO nonionic #1 270+2.78 4.0 14.0
TSP-EO
anionic /TSP —
EO nonionic #2 270+ 3.13 6.0 14.0
TSP-EO
anionic /TSP —
EO nonionic #3 270 +3.13 6.0 14.0
TSP-EO
anionic /TSP -
EO nonionic #4 270+3.13 4.0 8.0
TSP-EO
anionic /TSP —
EO nonionic #5 270 + 3.57 4.0 8.0

[00212] As shown in Table 3, blends #1, #2, #3, #4 and #5 each show a
blend of an anionic TSP surfactant and a nonionic TSP surfactant with the non-
ionic surfactant having ethylene oxide (eo) groups or units ranging from about 9
to about 90.

[00213] Table 2: Effects of TSP Ethoxylate Surfactants on Open Time of
Low VOC Paints

. White Base Open Time, minutes
Blending ( 10.0lbs/100
Surfactants gals) Control Trial
TSP-EO
anionic /TSP -
EO nonionic #1 256 +2.78 6.0 14.0
TSP-EO
anionic /TSP — 256 + 3.13 4.0 12.0
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wherein X is a dival ent hydrocarbon radical conprising a |inear or branched
al kyl ene radi cal having fromabout 2 to 8 carbon atons; wherein nis an

i nt eger oWVofzoam7isivo 100; wherein R5 is selected from tireTgrseup/0cmesi sti ng
of -OH, -0OCH3, -0C2H5, -0C3H7, -0C4H9, -0051-111, -006H13, -C, -Br, -CN,
Phosphonate (-P03- M), Phosphate (PO4- M), Sulfate (504- M), Sulfonate
(S03" M), carboxylate (000- M), a nonionic group, a Cl-Cl12 al kyl group, a
C - Cl2 hydroxyal kyl group, a Cl1-Cl2 cycl oal kyl group, a Cl-Cl2 aryl group,
a Cl1-Cl2 _aralkyl group and a quaterpnary amonium.ion, wherein Mt is a
cation. | EQ ngmeniesat|i ng conpositfion of clainm 1 wherein the coating

conposi thon s seledted fromthe group consisting of a low or zero VOC

pai nt, drl SkdResj ve, |a pressure siensitive adhpesive, a resin, a sealant, an

ink and ”&: Fr‘f t|i on éhereof. 3. The coafing conposition of claimi1
wher ei n 2 Frd: 's—pl—eéém_i_n_an_aﬂ.,gmt gf eater than about

1% by wei 't (ﬁ_ conposition.| 4. The coafing conposi ] ion of claiml
wherein |t g}pi% h8§58+%|?3?.s transition tenperﬁ&rgf( g) of between

coat |4|Qn cohpbosit
os+t+0

about _“'T uuuuu ¢ Claim 1 wherein the
coating %g é#_ |s char act (Hl zed by an open tine of greater than about

;gdim;c ?33%@&3% %é n%nfﬁ 'osi ti 8% of cJ ai m1]2.0vvner ein the open tine

LEAA LA %L >

[00214] Similar to Table 3, Table 4 shows #1, #2, #3, #4 and #5 being
blends of an anionic TSP surfactant and a nonionic TSP surfactant with the non-
ionic surfactant having ethylene oxide (eo) groups or units ranging from about 9
to about 90.

[00215] In the above detailed description, preferred embodiments are
described in detail to enable practice of the invention. Although the invention is
described with reference to these specific preferred embodiments, it will be
understood that the invention is not limited to these preferred embodiments. But
to the contrary, the invention includes numerous alternatives, modifications and
equivalents as will become apparent from consideration of the following detailed
description. It is understood that upon reading the above description of the
present invention, one skilled in the art could make changes and variations
therefrom. These changes and variations are included in the spirit and scope of

the following appended claims.
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[TA-1, or IIA-2 wherein, nis an integer of from1l to 100,
wherein R5 is selected fromthe group consisting of -OH -OCH3, -0C2H5,
-0C3H7, -WwG4bH/071005H11, -006H13" -C, -Br, -CN, Phosphecatus2¢roBerss M ),
Phosphate (PO4- M), Sulfate (SO4" M), Sulfonate (503- M), carboxylate
(COO" M), a nonionic group, a Cl1-Cl12 al kyl group, a Cl-Cl2 hydroxyal kyl
group, a Cl-Cl12 cycl oal kyl group, a Cl-Cl2 aryl group, a Cl-Cl2 aral kyl
group, and a quaternary anmoniumion, wherein Mt is a cation. WO

2011/ 071510PCT/ US2010/ 001085 7. A coaéll ng conposition conprising:
aims

What is claimed is:

1. A coating composition comprising:

(a) at least one latex polymer;

(b) water; and

(c) at least one open time additive present in an amount effective to increase the
open time of the coating composition to greater than about 4 minutes, the at least

one open time additive having structural formula llA:

-

wherein Ry, R; and Rj; are independently selected from the group consisting of:

a C4-Cqg alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, -H, butyl, tert-butyl,
isobutyl,

-CH,

© 0

wherein X is a divalent hydrocarbon radical comprising a linear or

branched alkylene radical having from about 2 to 8 carbon atoms; wherein n is



(a) at |east one latex polyner; (b) water; and (c) an open tine additive
present in an anmount effective to increase the open tinme of the coating
conposi t iwop 2o/giaat er t han about 4 m nutes; wherein thecoaseomioo®sadditive
is a blend of: (i) at |east one non-ionic surfactant having structural
formula: I111A-1, or R5

an integer of from 1 to 100; wherein Rs is selected from the group consisting of
-OH, -OCHj3, -OC3Hs, -OC3H5, -OC4Hg, -OCsH1¢4, -OCgHy3 -Cl, -Br, -CN,
Phosphonate (-PO3” M*), Phosphate (PO, M*), Sulfate (SO, M"), Sulfonate (SO3”
M"), carboxylate (COO™M"), a nonionic group, a C4-C4; alkyl group, a C4-C12
hydroxyalkyl group, a C1-C12 cycloalkyl group, a C4-C4; aryl group, a C4+-Cy2
aralkyl group and a quaternary ammonium ion, wherein M+ is a cation.

2. The coating composition of claim 1 wherein the coating composition is
selected from the group consisting of a low or zero VOC paint, an adhesive, a
pressure sensitive adhesive, a resin, a sealant, an ink and any combination

thereof.

3. The coating composition of claim 1 wherein the open time additive is

present in an amount greater than about 1% by weight of the composition.

4, The coating composition of claim 1 wherein the polymer has a glass
transition temperature (Tg) of between about -10°C and about 0°C.

5. The coating composition of claim 1 wherein the coating composition is

characterized by an open time of greater than about 10 minutes.

6. The coating composition of claim 1, wherein the open time additive has

structural formula:
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[11B-1, wherein, nis an integer of from1l to 100, wherein R5 is
sel ected fromthe group consisting of a Cl1-Cl12 al kyl group, a Cl-Cl2

hydr oxyalwol20groougip a Cl- C12 cycl oal kyl group, a Cl- Cl2pramryiS2auoo0mss a
Cl-C12 aral kyl group, oxyalkyl, -, -Br, - CN, -OH, -0OCH3, -0C2H5, -0C3H7,
-0C4H9, - 0C5H11 and -0061-113; and (ii) at |east one anionic surfactant
havi ng structural fornmula: 11 A2, wherein, n is an integer of
from1l to 100, wherein R5 is selected fromthe group consisting of

al kyl phosphonat e, al kyl phosphate, al kyl sul fate, al kyl sul fonate,
phosphonat e, phosphate, sulfate onat e, carboxylate, a quaternary
anmoni um i on, and any salt the The coating conposition of claim?7
wherein the open tinme additivelis prggent in an anount greater than about
1% by wei ght of the conpositi ok _~The coating conposition of claim?7

t han about 10 m nut 10. A nethod for increasing open tinme for a | ow VOC
coating conposition corrprl SI ng adging to the conposition an effective
anount of_# C i e ] Merein the open tine additive conprises
at | east g to structural fornula:

HA-1,

or

O\/§\
n R

IA-2,

wherein, n is an integer of from 1 to 100, wherein Rs is selected from the
group consisting of -OH, -OCHg;, -OC;Hs, -OC3H7, -OC4Hg -OCsH44, -OCgHy3,, -Cl,
-Br, -CN, Phosphonate (-PO3” M), Phosphate (PO4” M"), Sulfate (S04 M%),
Sulfonate (SO3” M"), carboxylate (COO” M*), a nonionic group, a C4-Cy2 alkyl
group, a C4-Cy2 hydroxyalkyl group, a C¢-C1; cycloalkyl group, a C4-C12 aryl
group, a C4-Cy3 aralkyl group, and a quaternary ammonium ion, wherein M+ is a

cation.
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1A wherein RlI, R2 and R3 are independently selected fromthe group

consi sting of: a Cl1-C18 al kyl, hydroxyal kyl, cycloal kyl, aryl or
aral kyl , wol20twtryd1p tert-butyl, isobutyl, wher ecm/us2019/081085 val ent
hydr ocarbon radi cal conprising a |inear or branched al kyl ene radi cal having
fromabout 2 to 8 carbon atons; wherein n is an integer of from1 to 100;
R5 is selected fromthe group consisting of a Cl-Cl2 al kyl group, a Cl-Cl12
hydr oxyal kyl group, a Cl1-Cl2 cycl oal kyl group, a Cl-Cl2 aryl group, a
Cl-Cl12 aral kyl group, -OH, -0OCH3, -0C2H5, -0C3H7, -0C41-19, -0051-111, -
006H13, 7O, ABatingigompdsitiophesippasiag@e, al kyl phosphat e, al kyl sul f at e,

al kyl sul f,ongt hosphate, sulfate, sulfonate, carboxylate, a
noni oni c(%r%dgés%%%jg{égbﬂoﬁrpegmni umion, any any salt thereof. 11.The
met hod ofbyWatemady wherein the open tine additive is a blend of: (i) at

| east one non-ionjic surfactant having structural formula:
?c) an open time additive present in an"amount effective to increase the open

time of the coating composition to greater than about 4 minutes;
wherein the open time additive is a blend of:

(i) at least one non-ionic surfactant having structural formula:

MA-1,

or
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[1T1TA-1, or [11IB-1, wherein, nis an integer of from1l to 100,
wherein R5 is selected fromthe group consisting of a C1-Cl2 al kyl group, a
Cl- C12 hywtoasyiad7ksatb group, a Cl-Cl2 cycl oal kyl group, aPCIAS@omaoyBs gr oup,
a Cl-C12 aral kyl group, oxyalkyl, -, -Br, - CN, -OH, -0OCH3, -0C2H5,
-0C3F17- 0C4H9, -005H11, and -006H13, and (ii) at |east one anionic
surfactant having structural fornmula: 11 |A-2,

O\/§\
n 15

nB-1,

wherein, n is an integer of from 1 to 100, wherein Rs is selected from the
group consisting of a C4-C, alkyl group, a C4-C42 hydroxyalkyl group, a C4-Cy2
cycloalkyl group, a C¢-C4; aryl group, a C¢-C4; aralkyl group, oxyalkyl, -Cl, -Br, -
CN, -OH, -OCH3, -OC3Hs, -OC3H7, -OC4Hg -OCsH4¢1 and -OCgH3; and

(ii) at least one anionic surfactant having structural formula:

MA-2,
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or |111B-2, wherein, nis an integer of from1l to 100, wherein R5 is
sel ected fromthe group consisting of al kylphosphonate, al kyl phosphat e,
al kyl sul fwoeptial7ksatbsul f onate, phosphonate, phosphat e, eulrfist@p/os108f onat e,
carboxyl ate, a quaternary anmoniumion, and any salt thereof. 12. A | ow VOC
or zero VOC | atex coating conposition conprising: (a) at |east one |atex
polymer; (b) water; and (c) at l|least one drying tinme additive present in
an amount effective to decrease the drying tine of the coating conposition
the drying additive having structural fornula IlA:

or

O\A
n Rs

1B-2,

wherein, n is an integer of from 1 to 100, wherein R; is selected from the
group consisting of alkylphosphonate, alkylphosphate, alkylsulfate, alkylsulfonate,
phosphonate, phosphate, sulfate, sulfonate, carboxylate, a quaternary

ammonium ion, and any salt thereof.

8. The coating composition of claim 7 wherein the open time additive is

present in an amount greater than about 1% by weight of the composition.

9. The coating composition of claim 7 wherein the coating composition is

characterized by an open time of greater than about 10 minutes.

10. A method for increasing open time for a low VOC coating composition
comprising adding to the composition an effective amount of an open time
additive, wherein the open time additive comprises at least one compound

according to structural formula:



1A wherein RlI, R2 and R3 are independently selected fromthe group

consi sting of: a Cl1-C18 al kyl, hydroxyal kyl, cycloal kyl, aryl or
aral kyl , wol20twtryd1p tert-butyl, isobutyl, wher ei n X ipseTaisdovab wes

hydr ocarbon radi cal conprising a |inear or branched al kyl ene radi cal having
fromabout 2 to 8 carbon atons; wherein nis an integer of fromlto 100;
wherein R5 is selected fromthe group consisting of -OH - OCH3, -0C2H5,
-0C3H7, -0C4F19, -0051-111, -006H13, -d, -Br, -CN, Phosphonate (- PO3-
M), Phosphate (PO4- M), Sulfate (SO4- I\/t), Sulfonate (S03- M),

car boxyl at e (chox a noni oni ¢ group, a Cl-Cl12 al kyl group, a Cl1-Cl12
hydr oxyal kyl grbodp, ¢1- C12 cycl oal kyl group, a C1-Cl2 aryl group, a

G -Cl2 ard:gl kyI grloup and, a quaternary ammoni umion, wherein M- is a cation.
13. The Yon of claim 12, wherein the dry| ng tinme additive
has structura o T1TA1],

A

wherein Ry, Rz and Rj; are independently selected from the group consisting of:

a C4-Cqs alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, -H, butyl, tert-butyl,
isobutyl,

-CH;

© - 0

wherein X is a divalent hydrocarbon radical comprising a linear or
branched alkylene radical having from about 2 to 8 carbon atoms; wherein n is
an integer of from 1 to 100; Rs is selected from the group consisting of a C4-Cy»
alkyl group, a C1-C12 hydroxyalkyl group, a C4-C2 cycloalkyl group, a C4-C; aryl
group, a C4-C4; aralkyl group, -OH, -OCHg, -OC;Hs, -OC3H7, -OC4sHg, -OCsH11, -
OCsH13, -Cl, -Br, -CN, alkylphosphonate, alkylphosphate, alkylsulfate,
alkylsulfonate, phosphonate, phosphate, sulfate, sulfonate, carboxylate, a

nonionic group, a quaternary ammonium ion, any any salt thereof.
11.  The method of claim 10 wherein the open time additive is a blend of:

(i) at least one non-ionic surfactant having structural formula:



O I'1A-2, wherein, nis an integer of from1l to 100, wherein R5
is selected fromthe group consisting of -OH -OCH3, -0C2H5, -O0C3H7,

-0C4H9, -wO%bililn71AC6HL3" -C, -Br, -CN, Phosphonate (- P@81/us)ip/oPhesphat e
(PO4- M), Sulfate (504- M), Sulfonate (S03- M+), carboxylate (COO M), a
noni oni ¢ group, a Cl-Cl12 al kyl group, a Cl1-Cl12 hydroxyal kyl group, a Cl-Cl2
cycl oal kyl group, a Cl1-Cl2 aryl group, a Cl-Cl2 aral kyl group, and a

guat ernary anmoni umion, wherein M+t is a cation. 14. A nmethod for
decreasing drying time for a | ow VOC or zero VOC coating conposition
conprising adding to the conposition an effective amount of a drying tinme
additive, wherein the drying tinme additive conprises at | east one conpound
according to structural fornula: | A wherein Rl, R2 and R3 are

i ndependently selected fromthe 3, consi sting of:

HA-1,

or

OW
n Rs

nB-1,

wherein, n is an integer of from 1 to 100, wherein Rs is selected from the
group consisting of a C4-C,; alkyl group, a C4-C, hydroxyalkyl group, a C1-C12
cycloalkyl group, a C4-Cs2 aryl group, a C1-Cs2 aralkyl group, oxyalkyl, -Cl, -Br, -
CN, -OH, -OCHg3, -OC;Hs, -OC3H7-OC4Ho, -OCsH1¢ and -OCgH13; and
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butyl, tert-butyl, isobutyl, wherein X is a dival ent hydrocarbon
radi cal conprising a |inear or branched al kyl ene radi cal having from about
2 to 8 cawbaniiat7ese; wherein n is an integer of from1l taTAGE10/881085
selected fromthe group consisting of a Cl1-Cl2 al kyl group, a C -Cl2

hydr oxyal kyl group, a Cl1-Cl2 cycl oal kyl group, a Cl-Cl2 aryl group, a

G -Cl2 aral kyl group, -OH, -OCH3, -0C2H5, -0C3H7, -0C4H9, -005I-111, -
0061-113, -d, -Br, -CN, al kyl phosphonate, al kyl phosphate, al kyl sul fate,

al kyl sul fonate, phosphonate, phosphate, sulfate, sulfonate, carboxylate, a
noni oni ¢ gr ouii) at lgasttaneranigniasudactant having strypcturgl foemulat her eof . 15, The
nmet hod of claim 14 wherein the drying tinme additive has structural formula:
[1A-1, or

IMA-2,

or

O\A
n s

HiB-2,

wherein, n is an integer of from 1 to 100, wherein R;s is selected from the
group consisting of alkylphosphonate, alkylphosphate, alkylsulfate, alkylsulfonate,
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I1A-2, wherein, nis an integer of from1l to 100, wherein R5 is

sel ected fromthe group consisting of -OH -OCH3, -0C2H5, -0C3H7, -0C4H9,

- 005H11, wOQ@6HIBis10Cl, -Br, -ON, Phosphonate (-P03- M) pcPhussploadmst PO4-
M), Sulfate (SO4- M+), Sulfonate (S03- M), carboxylate (COO" M+), a

noni oni ¢ group, a Cl-Cl12 al kyl group, a 01-012 hydroxyal kyl group, a Cl-Cl2
cycl oal kyl group, a Cl1-Cl2 aryl group, a Cl-Cl2 aral kyl group, and a

guat ernary anmoni umion, wherein Mt is a cation.

phosphonate, phosphate, sulfate, sulfonate, carboxylate, a quaternary

ammonium ion, and any salt thereof.

12. A low VOC or zero VOC latex coating composition comprising:

(a) at least one latex polymer,;

(b) water; and

(c) at least one drying time additive present in an amount effective to decrease
the drying time of the coating composition, the drying additive having structural

formula lA:

i

wherein R4, R2 and Rj; are independently selected from the group consisting of:

a C4-Cqg alkyl, hydroxyalkyl, cycloalkyl, aryl or aralkyl, -H, butyl, tert-butyl,
isobutyl,

-CH;

© - U

wherein X is a divalent hydrocarbon radical comprising a linear or branched

alkylene radical having from about 2 to 8 carbon atoms; wherein n is an integer
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of from 1 to 100; wherein Rs is selected from the group consisting of -OH, -
OCHgs, -OC;3Hs, -OC3Hy7, -OC4Hg, -OCsH14, -OCgHy3, -Cl, -Br, -CN, Phosphonate (-
PO; M"), Phosphate (PO4 M"), Sulfate (SO4 M*), Sulfonate (SO3” M"),
carboxylate (COO”M*), a nonionic group, a C1-Cy alkyl group, a C{-C12
hydroxyalkyl group, a C4-C12 cycloalkyl group, a C4-C12 aryl group, a C1-C12
aralkyl group and a quaternary ammonium ion, wherein M+ is a cation.

13. The coating composition of claim 12, wherein the drying time additive has

structural formula:

HA-1,

or
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O\A\
n s

lIA-2,
wherein, n is an integer of from 1 to 100, wherein Rs is selected from the
group consisting of -OH, -OCHj3;, -OC;Hs, -OC3H5, -OC4Hg -OCsH1¢ -OCgHs3, -Cl,
-Br, -CN, Phosphonate (-PO3; M*), Phosphate (PO, M*), Sulfate (SO, M%),
Sulfonate (SO3 M*), carboxylate (COO™ M), a nonionic group, a C4-Cy> alkyl
group, a C4-C42 hydroxyalkyl group, a C4-C1, cycloalkyl group, a C4-C4; aryl
group, a C¢-C4; aralkyl group, and a quaternary ammonium ion, wherein M+ is a

cation.

14. A method for decreasing drying time for a low VOC or zero VOC coating
composition comprising adding to the composition an effective amount of a
drying time additive, wherein the drying time additive comprises at least one

compound according to structural formula:

( ox—)n—R5

R4 R3

Rz A

wherein R4, Rz and Rj are independently selected from the group consisting of:
butyl, tert-butyl, isobutyl,
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-CH;

© - U

wherein X is a divalent hydrocarbon radical comprising a linear or
branched alkylene radical having from about 2 to 8 carbon atoms; wherein n is
an integer of from 1 to 100; Rs is selected from the group consisting of a C4-C12
alkyl group, a C4-C12 hydroxyalkyl group, a C4-C12 cycloalkyl group, a C4-C,2 aryl
group, a C4-C4; aralkyl group, -OH, -OCH3;, -OC,Hs, -OC3Hy7, -OC4Hg, -OCsHy4, -
OCgHs3,-Cl, -Br, -CN, alkylphosphonate, alkylphosphate, alkylsulfate,
alkylsulfonate, phosphonate, phosphate, sulfate, sulfonate, carboxylate, a

nonionic group, a quaternary ammonium ion, any any salt thereof.

15. The method of claim 14 wherein the drying time additive has structural

formula:
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HA-1,

or

O\A
n Rs

HA-2,

wherein, n is an integer of from 1 to 100, wherein Rs is selected from the
group consisting of -OH, -OCHj, -OC;Hs, -OC3H7, -OC4Hg, -OCsH44, -OCgH13,, -Cl,
-Br, -CN, Phosphonate (-PO3 M), Phosphate (PO4 M*), Sulfate (SO4 M?),
Sulfonate (SO5;” M*), carboxylate (COO”M™), a nonionic group, a C4-C4 alkyl
group, a C4-C12 hydroxyalkyl group, a C4-C12 cycloalkyl group, a C4-C12 aryl
group, a C4-C,, aralkyl group, and a quaternary ammonium ion, wherein M+ is a

cation.
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