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PCT/ US97/ 14317 . Agueous Conpositions

- Thi ckefied Wth Acryl at e- Based Pol yneri ¢ Rheol ogy
Modi fiers The present invention.is relate
and/ or surfactaﬂlﬂﬁﬁﬂﬂalnlng aqueous conp05|t|ong%%§9$ﬁgg
| ess or equal to about 11, nore particularly fromabout 0.4 to
about 10.5, which have been thickened with an acryl at e- based
pol ynmeric rheol ogy nodifier. Rheol ogy.nodifiers are used
generally to adjust or nodify the 10 rheol ogi cal properties of
aqueous conpositions. Such properties include, W t hout

i gln Eﬁt [ OB I v![ SC;)SI ty, fl gw raig uQE g&gﬂbgng.rmcﬁ&gﬁﬁ% cha{lge ove_rl_htl nme,
an e ability to suspend par MoBigBResSi ti ons e
partlcul ar type of nodifier usﬁe ae?# epend on the parti cul ar aqueous

conposition to be nodified and on the particular end-use of that nodified
15 aqueous conposition. Thegngsbre inverdtiot Bnelated tocaeiat andlve sdriagmntrrontaifingr S

i ncl ude t hi ckeners such as cellul osic derivatives, polyvinyl
al cohol , sodi um aqueous cquippsiticns \avieg PHapfdlegtt Rl eaugh e abawy)| Ublreore

macr onol ecul es, and co nesic |ch nomer s

with acid groups havep&é‘é'ﬁ #ﬂ"? ﬁm(?ﬂ?%mgmi"cg neve ee?ﬁ' Hq"iﬁréi n. Such

t hi ckeners are used w 20 adhesi ves.
bk npel borpfig iy Wil

It has been reported such as cellulosic

derivatives and pol yvinyl Rﬂe@léﬁv)lmoalﬁ@s e QSedWpdniarafy] e @uitist EoFLUnGdifp1tRe  t he
t hi ckened emnul sion tends to exhibit poor stability to viscosity change over

ti me. The cel | ul oBd cs rhevlegichpepariesraf aglidous norapositidnst Huch afoperties ingladej n

viscosity 25 over time. It also has been reported that |arge
quantities of polyvi nwtho&] lixmitation. viscosity, flow rate, stability to viscosity change over time,

and the ability to suspend particles in such aqueous compositions. The
particular type of modifier used will depend on the particular aqueous
composition to be modified and on the particular end-use of that modified
15 aqueous composition. Examples of conventional rheology modifiers include
thickeners such as cellulosic derivatives, polyvinyl alcohol, sodium
polyacrylate, and other water-soluble macromolecules, and copolymeric
emulsions in which monomers with acid groups have been introduced onto
the main chain. Such thickeners are used widely in fiber treatment and

20 adhesives.

It has been réported that when thickeners such as celiulosic
derivatives and polyvinyl alcohol are mixed with aguecus emulsions, the
thickened emulsion tends to exhibit poor stability to viscosity change over
time. The cellulosics are said to result in a substantial decli_ne' in viscosity

25 | over time. It also has been reported that large quantities of polyvinyl alcohol

are required in order to thicken aqueous emulsions. When such thickened



are required in order to thicken aqueous emul sions. Wen such thickened

WO 98/ 06757

PCT/ US97/ 14317 aqueous emul sions are used in, for exanple,
adhesi ves and coatings, the hi gh | evel s of pol yvinyl alcohol
result in a | @xs98@b752dhesi ve and/ or cohesive pr opEwwsessadss wel |
as a loss in water resistance in the filnms fornmed therefrom

Anot her class of rheol ogy nodifiers known to thicken aqueous 5

enul sions is one typically referred to as associative nodifiers. Such
associative nodifiers are reported in U S. Patent Nos. 4,743,698,

4, 600, 761, aquedtis eBRIsbbS aredised v, B4 Bxamble3 Bdhebitds, aBd @batings{ the 5, 102, 936
and 5, 294, 692. As not ed, these thickeners becone effective upon
the addition of basdligh Beaisetfypolyvinyl alcohol resultyiny pdgsp gt adhesiverandfor cdhesivehi ckened
conposition to al kaline,. but tlhe hhi ckeners are. .10 not designed to

t hi cken aqueous conpBERTIEdALVFIATPITS I WEIST [ea'glance e fjms formed therefrom.

Qher 1 heol ogy modi fi er s i ool Aeblf? hefliord nduhCro2llkdrl flels aC1 O

t o aqueous conpositions which contain the nodifiers also have been
reported. As repm t eshulsidinlisiapeStygidafly péferaar ©das/ assofistRe -maadieeal seerul si on

pol yneri zation utilizing colloidal stabilizers. The enul sions are m xed
with the 15  casspriative inedifierscard reported drk . Se Batant Hos. MEA3.688| 4600s76added t o
the m x, thereby the systemto 6.5 to 0.5.

| [ t h H of
These thickeners ar e @3 éJ?%-_%mﬁr 11-gg“-m"s'%-sg7-1W%es-«!:‘?%"'s'é’ﬁt‘*f"'?/é-z%‘!-aqzhi"tske_ni ng
certain acidic aqUe%%dci?‘g%aqmb&ehﬁe%eco%teﬁécwe l&g{g the addition of base, fbroy-L ' V€ At
0 I'ng basic :

t hi ckeni ng aqueous conposItions havin P _ _ It
woul d be desirabl e tispg#RlpRIRf fhe iHitReied GmpBalon th SikainklibGiind Mickdnailaf t O

20 change in viscosity and phase separation over tine, which does not
detrinental |y afiftectndt désigngd to thiakén apess commsitiand hadigapHdakemhve properti es
and water resistance, and which advantageously nay be used to
t hi cken both Other rheology modifiers which are “activated” by the addition of acid

to aqueous compositions which contain the modifiers also have been
reported. As reported, emuisions are prepared via free-radical emuision
polymerization utilizing colloidal stabilizers. The emulsions are mixed with the
15 composition to be thickened and then acid is added to the mix, thereby
lowering the pH of thé system to 6.5 to 0.5. These thickeners are reported to
be effective at thickening certain acidic aqueous compositions, but are not
effective at thickening aqueous compositions having basic pH.
It would be desirable to develop a rheology madifier which is stable to
20 change in viscosity and phase separation over time, which does not
detrimentally affect film properties such as adhesive/cohesive properties and
water resistance, and which advantageously may be used to thicken both
acidic and basic aqueous compositions.
The present invention relates to thickened agqueous compositions

25  which have a pH of less than or equal to about 11, preferably from about 0.4



aci di c and basi c aqueous conpositions. The present

I nvention relates to thickened agueous conpositions 25 whi ch have a
pH of I'ess than or equal to about 11, preferably from about 0.4 .
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PCT/ US97/ 14317 WO 98/06757 to about 10.5, which conpositi o?gr"é%%ﬁ-ée a
t hi ckeni ng anmount of an acryl at e- based pol yneric rheol ogy
nodifier in the formof a stable, aqueous enul si on; and an
active ingredient selected fromthe group consisting of an acid
and a surfactant, said active ingredient being present in anounts 5
effective to provide ¥oabedl -8 HyickePrEmORtioRD SIRseR thirkenigr IrepuRippican

characteristics required for th articul ar d-use.thereqf. The stable
emul si on of the ac_ryl%”t'ﬂqtfig?g‘éip _i?ﬁé'ﬁ@%'ﬂ%@fgaw’?%m P'irae%)‘abfles Brepared by
si ngl e-stage enul si oneRQliyiTehd Zr@%ti@in?&dién’i Qi tRe brBuPOiLing & ¥LT ght
percent of an acrylate nononer (a) selected fromthe group conSisting of a

10 derr]-Jerr] alkd afstacsurBétariCaid iattive Ghgreditl béindprEdnt ii-lafblirts al Kyl
ester of nmethacrylic acid, fromabout 5 to about 80 weight
percent of a nonorier ¢ffgptiveetoemrayide f toomaid hibickened composition gtheuperdomantest i ng of
a vinyl-substituted heterocyclic conpound cagntai nin

: ( ) at | east
one of a nitrogen or ShAFACIgRstigy SeAY! Hhe, PP ‘ﬂ@',”g%l heseh- Be gie (Jerr] -
Cerr])alkylamno (CeLrrl.- L @%—ECE % Rer TP BRoSd

C t l ifiler
di-(C[err]-Cerr])al k§ 'é{lrﬁ’“%e'{’ ger?]r Yhseh BBl % ?]Ofg? kyP pared by
(meth) acryl anide, 0 tgndibabe emMinOitiyneRsa86b ffm Bbdit 8 -abéut 160 Nekight
nmononer (c); and O to about 30 wei ght percent of an associative nononer
(d), all percentages pacstiofcan dclytatel radramenva) seieicted firomiogreup. cotdiingnfid si on
pol yneri zation is conducted in the presence of water, a first surfactant in

10  C,-C, alkyl ester of acrylic acid and a C,-C, alkyl ester of methacrylic acid,
from about 5 to about 80 weight percent of a monomer (b) selected from the
group consisting of a vinyl-substituted heterocyclic compound containing at
least one of a nitrogen or sulfur atom, (meth)acrylamide, a mono- or di- (C,-
C,)alkylamino (C,-C,)alkyl {(meth)acrylate, a mono or di-(C,-C)alkylamino (C,-
15 C,Jalkyl (meth)acrylamide, O to about 2 weight percent of a cross-linking
monomer (c); and 0 to about 30 weight percent of an associative monomer
(d), all percentages based on the total weight of monomer. The emulsion
polymerization is conducted in the presence of water, a first surfactant in
amounts effective to emuisify the polymer in the water, a free-radical initiator,
20 and from about 0.5 to about 20 weight percent of an alcohol selected from the
group consisting of a C,-C,, linear or branched monohydric alcohol and non-
polymeric polyhydric aicohols, such as ethylene glycol, propylene glycol and
glycerol, based on the total weight of the stable emulsion. The emulsion

polymerization is conducted essentielly in the absence of a polymeric colioidal

25  stabilizer.



anounts effective to emulsify the polynmer in the water, a free-radical
initiator, 20 and from about 0.5 to about 20 wei ght percent of an
al cohol” sel ected fromthe group consisting of a C[err] derr]
| i nrear or branched nonohydric al cohol and non- Xwerlc

pol yhydri c alwobam#&s? such as et hyl ene gl ycol, propylene gl yES’F B 4317

gl ycerol, based on the total weight of the stable enul sion. The enul sion
pol ymeri zation is conducted essentially in the absence of a polyneric

col | oi dal 25 stabilizer.
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PCT/ US97/ 14317 Exempiary thickened agfecusrpirepogitianh iof tne peeserd fiuertiors
conposi tions of the present invention i ncl ude, wi thout

limtation, cleanseinguds,ihout limiation cleagsgrs é\‘%‘aﬁ%r‘%’a Pl fleaners, hard 51§ ace
cl eaners and | qui dsJ?t?Qed c%%ﬁe?é"@ﬁ? ngﬂd dghe rdgﬁ‘p dJe'te'r&eth dfilind! flid

addi tives, saturant corrugat ed paper ture adhesrves, paints,

5 inks, dyes and aaftivess tsalurafte abd ébﬁfega‘téarp@amanufam %hﬂsﬁrbé)rb%m&re stabl e,
meani ng that no appreC|abIe phase separation or change in viscosity is

not ed 5 OVibks, tdye® and anti-gataguptings dovepaper. f Thee enlalsisnsadre stapledar d

t enperature and pressure, such that the enul sions nay not be
used to thicken aqu@ewg 1hatn°aPPfe°'3b'eeﬁ*ﬁ§B§?PFT‘3&?Ts°’HWB?IQVEF‘PSIM'SF‘@S% t han or
equal to about 11. e selected

fromthe group cons ’éefltﬂﬁ dgr example one t°ef§§tJ§' "’EPEB%“@%"?@ a@P lic acid
and C(lerr]-Cerr] abﬁwﬁﬁ%uchs chtha%nﬁrsm@ nBY S¥P)sed to_thicken aqueo@é cohol, and

esters prepared from ne acry ic acid and (Jerr]-(err] alcohols.

(Meth)acrylic acid ksmposieshsnevingiph df esstRanalr equatb Bbaacttyl i ¢ aci d and
met hacrylic acid. Preferred acryl ate nononmers conprise
Clerr]-Cerr] al&yl est el asfylatecmgriomers (a) are selected from the group consisting of

esters prepared from acrylic acid and C,-C; alcohols, such as ethyl or propyl
alcohol, and esters prepared from methacrylic acid and C,-C, alcohols.
(Meth)acrylic acid is used herein to denote both acrylic acid and methacrylic
acid. Preferred acrylate monomers comprise C,-Cy alkyl esters of acrylic
15 acid. Even more preferred, the acrylate monomer is ethyl acrylate. From
about 5 to about 80 weight percent of the acrylate monomer are used in
preparing the composition of the present invention, based on total weight of
monomer. Preferably from about 15 to about 70 weight percent of the
acrylate monomer are used, based on fotal weight of monomer. More
20  preferably, from about 40 to about 70 weight percent of the acrylate monomer
are used.
Methy! acrylate should not be used in preparing the emuisions and is
not included within the metes and bounds of this invention, as it has been
‘found to result in emulsions which are unstable with respect to viscosity

25  change over time. It was unexpected that polymers prepared in the absence



15 acid. Even nore preferred, the acrylate nononer is ethyl acrylate.
From about 5 to about 80 wei ght percent of the acrylate nononer
are used in preparing the conposition of the present invention

based on total weight of nmononer. Preferably fro "
about 70 wei ghtV Bt of the acryl ate nmononer g*(glt)‘%g’bja ased
on total weight of nononer. More 20 preferably, from about 40 to
about 70 weight percent of the acrylate nononer are used.

Met hyl acryl ate shoul d not be used in prepari ng the emul sions and is
not included within the netes and bounds of this invention, as .it has been

found to result in en®fldiPBKRergGolgidal stabizee with, Ieg'y'\/\?’{WF'? 8??5’@?9( StEhity, %5 cosit y
25 chan ge over t ' nev;séogltyvﬁigndén&)ép ﬁrﬁg %ﬁ’ter; Q@r%papegl tX %fy&e@ r %Fe%qn t% the

absence

98/ 06757 absence of a polymeric colloidal stabilizer with methy! acrylate, as emuisions
PCT/ US97/ 14317 of a polyneric colloidal stabilizer with ethyl
acryl ate provided st ajrieparddmwithanethy! acrylate were ipiurgicoiss Ungtaliér@Ivigeostwahangei ne when

conpared to polyners prepared in the absence of a polyneric
col | oi dal stabiliz®r wth 'RetdAfjon i thg| agfviate geterc(@)| rolypigdzed therewith is a nr epar ed

with methyl acrylate were fo stable to VISC n

' addition to the acrores BBResed f5m B Gier rordiathondr 8 piksiiaRdes

mononer (b)sel ected frgmdbe &ﬁ%d%&?ﬁdzrﬂét%s@ne%fé{'nwéen%r”aaiuk htdhed

het erocyclic conpound containing at [east” one of a nitrogen or sul fur atom

(neth)acryl anmi de, a nph)achiantide; & Fiosd- dr- &l @m,rd,,)amylh’;(hcam:,lﬂm).)alkyl {meth)-
(C[err] Cerr])al kyl (neth)- acrylate, a nono or

-(derr]-Cerr]) al kgdndate.na njoBp ear r Ji{GiGalaikylyrpihd y¢.-G.laky himethiacrviamidge .
10 Exemplary monomers inciude N,N-dimethylamino ethyl methacrylate, N.N-

)

diethylamino ethyl acrylate, N,N-diethylamino ethyl methacrylate, N-t-
butylamino ethyl acrylate, N-t-butylamino ethyl methacrylate, N,N-dimethyl-
amino propyl acrylamide, N,N-dimethylamino propy! methacrylamide, N,N-
diethylamino propyl acrylamide and N,N-diethylamino propyl methacryl-

15 amide. From about 5 to about 80 weight percent of the monomer are used in
preparing the modifiers of the present invention, based on total weight of
monomer. Preferably, from about 10 to about 70 weight percent of the
monomer are used, based on total weight of monomer. More preferably, from
about 20 1o about 60 weight percent of the monomer are used.

20 In addition to the required monomers, monomers which provide
cross-linking in the polymer may also be utilized in relatively low amounts, up
to about 3 weight percent, based on the total weight of monomer. When
used, the cross-linking monomers preferably are used at-levels of from about
0.1 to about 3 weight ;;ercent. based on total weight of monomer. Cross-

25  linking monomers include multi-vinyl-substituted aromatic monomers, alicyclic



10 Exenpl ary nononers include NN-di met hyl am no ethyl methacrylate, N N
di ethyl am no ethyl acrylate, N, N-diethylamno ethyl nethacrylate, Nt-
butyl anino ethyl acrylate, N-t-butylam no ethyl nethacrylate, N, N-dinethyl-
am-no propyl acrylam de, N, N-di methyl am no propyl nethacrylam de, N, N :
di et hyl am no woosgé?sacryl ani de and N, N-dj et. 3 opyl rRCISSTIASLY

15 amide. Fromabout 5 to about 80 mSgSHEEﬂierﬁarBf—E t he nononer are used
in preparing the nodifieys of geppAGhDesent i nvention, based on
total weight of nononer.. LReete+abtty,—Trom about 10 to about 70
wei ght percent of the nononer are used, based on total weight

of nononer. More pr ehenowmbisy seldctegnfrom the group congisting of Ocytiopagrbinst ar®i0 wei ght
percent of the nmonomer are used. 20 ~In addition to the
required nononers, rAeMEiRS dHNEPng eRtarg gf phthalic acid, di-fupgtigaal esteficPhg in t he

pol ynmer may al so be utilized .n L atively. | ow nt s . to
about 3 wei ght percean?d?ac gcsg&h'oﬁnhﬁ'ﬁ@&og a%te\r/\sef’zg%?gofg?%n&é%g?'.m?m&n
used, the cross- i nkingndDNENEmihéRIEINIafidR. US elerfian) CX8dsSingdg from
about 0.1 to about 3 weight percent, based on total weight of
mononmer. Cross- S  mahomerslinclidé diginytienzene tévinyibehzece 1DM4-FitinployeiyHexamgpst i t ut ed
aromati ¢ nononers, alicyclic
5 monomer s t&hexediens. . SGrecatiengfAdpcadiengsansk 1.5rhentediene, di-allyl

di al | esters of

mul ti-vinyl-substituted cycloparaffins and cycl ool efins,. I
phthal i ¢ aci d, phthalate, dihyiene alvca) ey %ﬁ'&ﬂ'én?e"sgwf@mwﬁ%‘%ﬁ i c acid,
dienes, trienes, [Sidhaengh @fdacribul! Bl cRSwllRnobldlmhde  mhexerplary
Cross-llnk!ng nononers i nclude divinyl benzene, "trivinylbenzene,
1,2, 4-tricinyl cycl ohgethgene glych-divetfatiyaiesare hadicuarigd prfired RNMickehingirdecadi ene,
and 1, 5-heptadi ene, di-allyl phthalate, ethylene glycol dinethacrylate,
pol yet hyl ene gl yidbl atideatiépua comrlositians, as they tend to minimize turbidity.
In certain preferred embodiments, an associative monomer may be
used to prepare the rheology modifiers, in amounts up 1o about 30 weight
percent, based on total weight of monomer. When used, the associative
monomers preferably are used at levels ranging from about 0.1 to about 10
15  weight percent, based on total weight of monomer. Such monomers include
those disclosed in U.S. patent Nos. 3,657,175, 4,384,096, 4,616,074,
4,743,608, 4,792,343, 5,011,978, 5,102,936, 5,294,692, and Re. 33,156, the
contents of all which are hereby incorporated herein as if set forth in their
entirety. Preferred associative monomers include the urethane reaction
20 products of a monoethylenically unsaturated isocyanate and non-ionic
surfactants comprising C,-C, alkoxy-terminated, block copolymers of 1,2-
butylene oxide and 1,2-ethylene oxide, as disclosed in U.S. Patent No.
5,294,692 (Barron et al.), an ethylenically unsaturated copolymerizable

surfactant monomer obtained by condensing a nonionic surfactant with

25  methylenesuccinic acid (also known as itaconic acid) as disclosed in U.S.
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penta- and tetra-acrylates. and N nethyl ene-Bis-acryl am de. The

pol yet hyl ene gl ycol dimethacrylates are particularly preferred for

t hickening in acid aqueous conpositions, as they tend to mnim ze .
turbidity In certain preferred enbodi nents, an assqgj

mononer may beWO9REME to prepare the rheol ogy nodi fiers, in%ﬂ:@&h{f‘sup to
about 30 wei ght percent, based on total weight of nononer. \Wen used,

t he associative nmononers preferably are used at levels ranging from
about 0.1 to about 10 wei ght percent, based on.total weight of nonomer.
Such nmononers include t hose disclosed in U S. patent Nos. 3,657,175,
4,384,096, 4,616, 0744616074 Biffngshyg suriactanhmanpger Se'%ﬁ Trgmghe wreq Rackong

5,294, 692. and Re. } ?oftahﬁqpoethy?egﬁslﬁ éawste@,ln!m gegs&t@%gr Lridhi

i ncorporated herein orth el r ety erred
associ ative nonomers duﬁ%ﬁ@ﬁaﬂnﬁ%nﬁh@%ﬂ%ﬁw ésadﬁclo@éa in U.9)506467syB&Hona
nonoet hyl eni cal | y unsaturated i'socyanate and non-ionic surfactants
conprising (err] - edtra]), ahk axpnibsic Biemabe thondnieo ekicic Gpibe yratiase odaction? -
butyl ene oxide and 1, 2-et hyl ene oxide, as disclosed in U S. Patent No.
5,294,692 (BarronSet Repdupt ohg @PWV‘E‘ﬁl@&PF"} syrfaciant with 3 W%H‘WP'IYzabI e
surfactant nononer obtained %ﬁcon ensi ngf a noni %cl C Si factant wit

met hyl enesucci ni ¢ aci {STWEEH MoRQRaYanate; prERBRY one B9 ST §ovRy 8%°gd“'sl n US.

WO 98/ 06757
ha-dimethy!- | te as disclosed in U.S.
PCT/ US97/ 14317 alpha, alpha lmeéif mésogo(peny][ ?enzy lsocyanasu?s?c G{%Ctognt mrmnorrer

sel ected fromthe ureRe.rsmebi @Ray et al). pamwrrydpreferraf aR tenasidneaipni cal |y

unsat ur at ed nonoi socyanate with a nonionic surfactant having
amine functionality assaustet gspobimenizable Slrfaaarﬁmn@fms gtiined by condensing a et
al.), and a nonionic urethane nononer [ ur et hane reactio

5 product of a YfondPEPIF EUTRGAT IV (’,”eg‘l\fl'f’?eéﬁ‘icﬁﬁta"% 'Y"ngs RO RGRYRG Is%?tn'l cal ly
unsat urated nonoi socygnal 8r 2L GlRIEPhYeRM théGdfibipaflsGhcoPbrattl hertiCh as

above.
The rheology medifier is prepared first by forming an emulsion
utilizing single-stage emuision polymerization techniques. Monomer, water,
15 free-radical initiator, a first surfactant in amounts effective o disperse the
polymer in the water upon polymerization of the monomers, and from about
0.5 to about 20 weight percent of an alcohol selected from the group
consisting of a C,-C,, linear or branched monohydric alcohol and a non-
polymeric polyhydric alcohol, such as ethylene glycol, propylene glycol and
20 glycerol, based on total weight of the emuision, are combined in a
polymerization reactor and maintained at a desired temperature and for a
period of time which are effective to polymerize the monomers, thereby
forming a polymeric emuision-comprising the copolymer of monomers (a) and
{(b), water, surfactant and alcohol.

25



al pha, al pha-di nethyl -mi so-propenyl benzyl isocyanate as disclosed in U.S.
Re. 33,156 (Shay et al.). Particularly preferred are the ethylenically
unsat urat ed copol ynmeri zabl e surfactant nononmers obtai ned by condensing a
10 - nonionic surfactant with methyl enesuccinic acid. Methods for preparing

such wo 98/067soner s are disclosed in detail in the varRGESIPHBENt S

I ncorporated herein above. The rheol ogy
nodifier is prepared first by form ng an enul sion utilizing

si ngl e-stage enul si on pol yneri zati on techni ques. Mononer, water, 15
free-radical initiator, a first surfactant in amounts effective to di sperse
t he pol ymer iThe tértenisadf dhie polyowrizatidnyvessel grafeiabip amf mdiMiaingaononer s,
and from about 0.5 to about 20 wei ght percent of an al cohol

sel ected fromthe grad@ppmperature and for a pegerkefdiMp sfiective ta cape polymerizatipd 9f | | near or
branched nonohydric gl cohol hydric

- - . pol. '
al cohol, such as et o Ef@ﬂ'éomﬁfsgrcﬁgﬁf?mbgfﬁﬁﬁ?"é'ﬁeé”dﬂlEeSTt'ogﬁd}{"%rdla? gtl %gl ycerol ,
based on total wei ghjeqfs &&Highitl! witn@b coffefts GORD pslfitbritdlorvessel attainin

pol yneri zation reactor and maintained at a desired tenperature and for a

period of tinme wsi chatamperatire @c4boM®0 degréud!CeRiRIFdde ST YeacidW tiiERNibe foher eby
formng a polyneric emul sion conprising the copolyner of nononers (a) and
(b), water, surfact aabout 4 hejahelifdiouls. One skille@ the art of emuision polymerization will

7 WD 98/ 06757

PCT/ US97/ 14317 be able to ascertain readily exaqfiy, Wb FPRHIPSS YfemREtRPATER zat i on
vessel preferably aldte gﬁﬁil%ﬁ.aés 'Bgtq are well within the knowledge of one skilled in the art.

Preferably, from about 1 to about 10 weight percent of the alcohol are
10 used and, more preferably, from about 1 to about 5 weight percent of the
alcohol are used, based on the total weight of the emulsion. If no alcohol, or
an insufficient amounts of the alcohol, is used in preparing the emulsion, the
resultant emulsion will not be stable to change in viscosity over time. |t is
desirable to minimize the level of alcohol used. The maximum amount of
15 alcohol used may be limited practically by factors such as cost, flammability
and volatile organic compound environmental concems. Other than those
factors, amounts of aicohol in excess of 20 weight percent conceivably may

used.
It is essential that polymeric colloidal stabilizers such as polyvinyl
20 alconol not be used during preparation of the emulsion via emulsion
polymerization in any amount which materially alters the properties of the
emulsion, particularly the emulsion stability. Preferably, no polymeric colloidal
stabilizer is used during emuision preparation. It was discovered- surprisingly
that use of such polymeric colloidal stabilizers results in emulsions which are

25  not stable to changes in viscosity or phase separation over time. Accordingly,



at a tenperature and for a period of tine effective to cause polynerization
of the nononers. Preferably the polynerization reaction is
initiated at about 30 degrees Centrigrade, with the contents of
t he pol yneri zati on vessel attaining 5 a tenperature of about 60
degrees Centi gMWYBO6T e reaction time will be from PCLPI43Y7 ¢
about 6 hours. One skilled in the art of enul sion polynerization wll

be able to ascertain readily exactly what conditions of tenperature and
time are required, as both are well within the know edge of one
skilled in the art. ) Preferably, fromabout 1 to about
10 wei ght percent of theemilisionsand geelogy modifigng compyising t'%?rnﬂ““‘#ﬁﬂﬁ@siﬂ"@ﬂ“!(er ably,

fromabout 1 to about 5 we e cohol are used,
based on the tot al wePBiES at TorE PefiEbl a3 et Piboimers cplidg) sy an
insufficient amounts of theyabadleoud &mgg@ng BecBafb & the PrebdpinGdilidnsi ON, the
resultant emulsion will not be stable to change in viscosity over tine. It
is . desi r ain sdition @i ddhRinig at thickehify amount ofdhe abghtewassd, stdte nNaxi num
anount of 15 al cohol used may be limted practically by factors such
as cost, flammabil$tyaqueous emulsion, thatds.\anl amauni effacty@ntocthickenpthe radueous

envi ronnental concens. Qther than those factors, anounts of

al cohol in excess of SRMRRSHNFOMBAPE A comparble farpRogtionaghicn does not contain |5
It is essential that 91% da\égﬁ[el-b%s&loénllu%oqq{an a&@& p %eg ﬁlnﬁr?bﬁpeféawg gmgunll nyl

20 al cohol not be us reparati on o Ion via enul sion

pol ymeri zation in any oediabile | é&iéht H@éc@d'ﬁ%l’n' the %L@E&usn&tfhﬁ oPBPR&d baes Of the
enul sion, particularly the emulsion stability. Preferab no pol yneric

col | oi dal s&oadisutfacant. | Breferakly] tﬂurthuﬂgneﬂmbmpcsﬁorpmﬂlpammke)n. It
was di scovered surprisingly that use of such polyneric
col | oi dal stabili¥@rsenaughy|of $hej emgsion sych that\ihg Hipkefed composition compriggs st abl e

to changes in viscosi Ly gr, BhaSe: 5603 Ak Mt vbidiEiod S50 1Y/ 2y

PCT/ US97/ 14317 weight basis, based on total weight of the thickened aqueous composition,
and more preferably from about 0.5 to about 20 dry weight percent of the
polymer, based on total weight of the thickened composition. Most preferably,

15 the thickened composition will comprise from about 1 to about 10 dry weight
percent of the emulsion polymer, based on total weight of the thickened
composition.

By minimum effective amount, it is meant that the active ingredient
will be present in the thickened aqueous composition in a minimum amount

20 effective to provide the thickened agueous composition with the particular
performance characteristics required for the particular end-use of the
thickened composition. For example, where the thickened composition is a
-cleanser, the composition must provide cleaning performan_ce, as described
below. In some cases, the surfactant may be used to enhance the thickening

25 efficiency of the acrylate-based emulsion, for instance in an ink paste base or



t he emul si ons and rheol ogy nodifiers conprising the enul sions essentially
are free and nore preferably are free of polyneric colloidal stabilizers.
Thi ckened aqueous conpositions according to the present invention,
in.addition to containing a thickening anount of the acryl ate-based, stable
5 aqueous ewobs0ersT that is, an anmount effective to thick®@TUREM}deous
conposition conpared to a conparabl e conposition which does not contain

t he acryl at e-based enul sion, will also conprise a m ninum effective anount
of an active ingredient selected fromthe group consisting of an acid and a
second surfactant. Preferably, the thickened conposition will conprise

10 enough of the dmar an'idau:onﬂlnmb clebrser: t Aveortiihgiyc Mnai&embsitioomacorrpri ses
greater than about 0.5 dry weight percent of the emul sion mer on a dry
wei ght basi s, based comprisgtfiem ahepighi te pbqup 85 tapfive usiohti Perepnb 6 %U gapositi on,

d f bly f t 0 5 1 20 L f th
pol yner . based on tyapé(?rﬂm%a o B e e et e vofre oh
preferably, “ﬁ.gtﬂh& thd) m&&m%&a&gaﬁé'&.w\%m&e GORP pbiyer| dngm about 1

to about 10 dry wei per cent e enul sion polyner, based
on total weight ef t\h&r,tdalvﬁéﬂ%e%ssibly other optional c6rivaFtdA4! ingfR8ients utilized in

By m nimum effective anmount, it is nmeant that the active ingredient

will be present in tthicketsdicorpositidnsedgsasibedshepaimposi tion in a m ni nrum anount
20 effective to provide the thickened aqueous conposition with the

particul ar pdPt Bityahprtive ipgredient and,theaciuplminipym effeciveragounth o
particul ar end-use OflI £eh9eter{'mned bY the am‘é“r&%@ﬂ%&nc&%{ﬂ?ﬂ%u&h‘ tﬂ@ c'lz(gr(edexanpl €,

where the thickened conposi e conposition

nust provide cl eani NGmpaditbR "B b6 Lised SFE RREMdI) Were the end-use lsaElE‘énﬁlW In sone
cases, the surfactant may be used to enhance the thickening 5

efficiency of the acoympasiten bachead adoiet swbcieankioe handstidace eleaner ama iquid paste

base or hand dishwashing detergent, the aclive ingredient is selected from the g?oup
consisting of an acid and a second surfactant, present at a minimum amount
effective to achieve minimum cleansing performance. By minimum cleansing
performance, it is meant that the active ingredient is present in minimum

i5 amounts effective to clean or remove deposits from the surface of substrates
to which the thickened aqueous compositions have been applied. For
example, where the composition is applied to toilet bowls, an acid will be
present in minimum amounts effective to remove salts and stains caused by
continuous and/or repeated exposure to water, for example iron salts such as

20 rust and the like. In this case, the thickened composition may comprise from
about 0.1 to about 50 active weight percent of the acid, more preferably from
about 2 to about 50 active weight percent of acid, based on total weight of the
thickened composition.

Where the compositions are applied in the form of a liquid hand

25  dishwashing detergent to, for instance, dishes and plates. a second surfactant

10



WD 98/ 06757

PCT/ US97/ 14317 in an acid-containing cleanser. Accordingly,
t he thi‘ckened conposition may - conprise fromabout 0.1 to about
95 .active wei ght percent of surfactant and/or fromabout Q.1 to
about 50 acti vWOMBPEMT percent acid, based on total PCTRRAMRY of
the thickened conposition, with the bal ance bei ng pol yner and 5
water, as well as possibly other optional conventional ingredients utilized
in t hi ckened conpositions described herein

The actual active ingredient and the actual m nimum effective anount

will be determn ned bywiltbepreseptinminisugsamounts gifscivedq femave depadits sush enelist hi ckened

iti istob F e, t.he end- ' I i
10 composi {1 on' sucrPage wBfpEre ARy Bah et HodtRp oL Aok Baner or
i quid hagghdied) S Bhd 160 AR, IPedidthbly, tsén asatninygcohs&ﬁia%mnt s

sel ected fromthe group consisting of an acrd and a second
surfactant, present adomprisél flomTHEBUR DTG About 95 active weight Gérbent lof e detonachi eve
m ni mum cl eansi ng performance. By m ni num cl eansi ng

performance, it i$ nearactanh atore dneferakly frameationtfr te @bah 85 activeiwaight percentofmi ni num
15 amounts effective to clean or renpve dggosits fromthe surface of

substrat es the seropistfrciapte PRISH e R Waigltetfulbe (RiGKBRRSi F9UBMHE have

been applied. For exanpl e, where the conposition is applied to

toilet bows, an aci oF°W?ﬁ"'°’t‘5e present in mninmum anounts
effective to renove salts g&folis) Acd§ uséH WEBomkbbsitions of the presert Giehtid OUS
and/ or repeated exposure to water, for exanple iron salts such as 20
rust and the |ike. | nndudeswithasiclimitaing, titicC ke hgdonhiosd, tphosphariay agiepr i se
from about 0.1 to about 50 active wei c};rht percent of the acid,
more preferably fL4Oom hydroxyacetic, and suliasig,acids. ¢ Byngigistin thiskening tof gemrestiefst per cent

of acid, based on t otcaln wei ght _ of tolgen ; ired for a db I’ilri kerpeda co vgsi tion.
Wiere the conposition® ﬁﬁ‘s@ggaﬁpﬁ"fc’éﬁ A" PR "SS9 8% @ 459 PG T R
. been surprisingly noted where a second surfactant selected from the group
consisting of a nonionic and anionic surfactant is added to the composition.
In those cases, the addition of the second surfactant has been found to
i5 improve thiékening efficiency by as much as eighty fold, depending on the
amount of surfactant added to the aqueous composition which comprises an
acid. In these cases, the second surfactant need not be present at a level
greater than that necessary o impart synergistic thickenening of the
composition, as the acid performs the primary application function and the
20 second surfactant serves to improve the thickening efficiency of the acrylate-
based emulsion.
Thickened aqueous compositions accordihg to the invention also
.include those compositions which pomprise a.second surfactant in minimum
cleansing amounts. Such thickened compositions include, for example, liquid

25  hand dishwashing detergents. Exemplary second surfactants which may be

11



25 di shwashi ng detergent to, for instance, dishes and plates, a second

sur f act ant 10

WO 98/ 06757

PCT/ US97/ 14317 will be present in mninmmanunts effective
to renove depwwismérsuch as oils and fatty subst arRCTaISSTIHAHL | ng
fromfood products, dried food products t hensel ves, dirt, and so
forth. Preferably, such cleaning conposition wll conprise from
about 2 to about 95 active wei ght percent of the second 5

surfactant, nmore preferably fromabout 5 to about 95 active wei ght percent
of t he sasedhdh ther fhivkdnad taquddas ecmpasitibnst intiuder withdut difmitdtibe t hi ckened
aqueous conposi tion. Exenpl ary acids used in

conposi tions of the ﬁ?ﬁ'é@en'ﬂ"fyf nipiigie.; dddalkyisulfosuccinates; raliyl lfongies. h @lky!

limtation, citric, hydr Ior| ospho

hydroxyacetic, and &%F?: alley %?xy?%gf '@”FR’E ‘ﬁ‘ﬁ‘?"@‘%‘én" ﬁ@“ E‘fb e Btfosi t | ons
conpri si ng an armuntmafmeagaoaﬁlsqrf;cfa% rneﬂsdi.a{ todnd e dufishishC Yhith WS have
been surprisingly noted where a second surfactant selected fromthe group

consi sting of a m\onipiesent ivne agueb@ YoMmpaikbn uRltetd préstnéedii g atlale!based

conposi tion. In those cases, the addition of the second
surfactant has been dmisied. #gcordingly, thg seconchgwrfastant may bk ormutetededrblepdegncy by as
much as eighty fold, depending on the amount of surfact ant added

to the aqueous conpd®P i AIURPHEIomPEsHaP |a§%§“%1ﬁm“'s'°” has been prrpagd. AN t hese
cases, the second supfaehant c&‘ﬁﬁgd Qﬁtu?ﬁst%ﬁa%%m "ﬁﬂ‘e | SRl sitactant |

greater than that necessary ner I ckenenin
conposition, as the ms e peréaafer@ th@@irsp‘surﬁatﬁbt, AR biefertbd At inénsebmn and the
10 surfactant be selected from the group consisting of anionic and nonionic
surfactants, and thus may be different than the first surfactant used to prepare
the emulsion.
In addition to the above essential elements of the in_vehtion. the
thickened aqueous compositions may further comprise conventional
15 ingredients known to be used therein.
The following examples are set foﬁh rqereiy to exemplify the invention

and are not intended to limit the metes and bounds of the invention, which is

set forth by the claims appended hereto.

20 Example 1: Acid Thickening

Two emulsions were prepared according to procedures set forth
herein above and designated Emulsions 1A and 1B respectively. Each
emulsicn was prepared at twenty (20) weight percent polymer solids, based
on total weight of the emulsion, utilizing acrylate-ester and alkylamino

25 (meth)acrylate monomers. Each emulsion was incorporated into an acid-

12



20 second surfactant serves to inprove the thickening efficiency of the
acryl ate- based enul si on. Thi ckened aqueous
conposi‘tions according to the invention al so i ncl ude those
conpositions which conprise a second surfactant in mninmm

cl eansi ng anouWO9BOE&EEh t hi ckened conpositions include, for é’%’ﬁ'ﬁ?’é‘"‘l’. qui d
25 hand di shwashi ng detergents. Exenplary second surfactants which may be
WD 98/ 06757

PCT/ US97/ 14317 used in the thickened aqueous conpositions
include, without limtation, sodium | auryl sulfate,

(di)al kyl sul f osucci n&P@S‘"'“&P‘P&‘P" 8t P fRYRl§uE thabthe polymer solids, based op datalh ot e,

al kyl et hoxyl ates, and r. thox l.at e noted

that the second surfdﬂgg{ﬁl?ﬁei‘" ﬁ"eg&a“‘? '(5°" ea?ﬁe”qnnﬁ's%aglgﬁrfact ant, which
will be 5 present in the aqueous fapppesition due to its presence in
the acryl at e- based emul si on. Accordingly, the second surfactant
may be formul ated orfrended Nt o [”gﬁiﬁg eou!?wg osrt) on after
the emul sion has beefFBYEIBRFARPe 5N Broogtigld Yiacos canflised with
the first surfactantj While the secopdt spumitact phday | 5day | 35dayay [pe t he

sanme as the first s rSipr.ef Tt Se¢ 10
%‘200 1é¢ sti @Fof i oni ggand nibni oni ¢

surfactant be sel ect
pi—t j Lact-ant—lised to

surfactants, and th
pr epare 22 3200 6000 |6P0P adi@8Q0i on | o t he

36 1aimbliticracid

above essenti a! gal e OT5°/t ne T nvenLl ofi,,qdhe 4‘,{00 4P00 dd%l ckeped
agueous conpositions , CONpiise conventiona
i ngredi ents known tqg gr ein. The fol | pw ng
exanpl es are set for r‘.’ fret-et et ttrettnvention and
are not intended to || {%i4inS Ffe rret es fd béthds| 8%t hd%%hventTom, fhich is
- hydrochlcnc acid :

Emulsion 1B (20% 8.2 108 280 310 1550

polymer solids)

3% 1B in 5% citricacid | 2.2 6000 8000 | 8700 8550 -

3% 1B in 5% 23 | 4150 7000 | 6800 6800

hydroxyacetic / 5%

sulfamic acid blend

[1] Brookfield viscometer model RVDVII+ ; All measurements obtained
with spindle  #2 @ 20 rpm, 21°C.

21 All values are listed in dry weight % on total composition weight; e.g.

10 3 % 1A polymer solids and 5 % citric acid solids, based on total weight of
thickened composition.

15 Example 2: Surfactant Thickening

Stable emulsion 1A was added at the noted polymer solids to a blend
of anionic and nonionic surfactants (2(a)) typical of commercially available
liquid hand dishwashing detergents. The pH and Brookfield viscosity of the

20 surfactant blend were recorded both prior to and after addition of the stable

emuision. The surfactant composition pH was then adjusted with addition of

13



set forfh by the clains appended hereto. 20 Exanple 1: Acid

Thi ckeni ng Two emul sions were prepared according to
procedures set forth herei n above and desi gnated Emul sions 1A
and 1B respectively. Each emul sion was prepared at twenty (20)
wei ght per cerwopsssysver sol i ds, based on total wBCHNSIIAA3IF he
emul sion, utilizing acryl ate-ester and al kyl am no 25 (nmeth)acryl ate
nononers. Each emul sion was incorporated into an acid-

12 WD 98/ 06757

PCT/ US97/ 14317 containing solution at a |evel such that the

pol ymer solids, bas®&0oundiimt gtroxide solution to \aepH)0 anfl theh eestitingcBrevidield
conposition, are as set forth in Table 1. _
TABLE 1 viERRsitys et resaiided doginthg stable emulsion prosfugtowrexpecigdly

\5ﬁ 3;§SI gg[ S;;] (cPs )provided %ﬁiﬂ'fiﬁscf'(')tri]"cj_eﬂs’( igdla/eo viscositg oéthe sg%la_ant ang'éE)hﬁl 6% day
92 pol ynelg 458 Wefils9 pH 10. 3% 1A in 5%citric acid 2.2 3200
6000 6000 5300 ' 3% 1A in 5% 2.2 2200 4500

4000 4400 5 h yalitiorat amesiasdf dnidnfhand non-ionic surfsdtdntsawereseiseted bl end

4% 1A in 9% 0.4 740 2060 1900 hydr ochl ori c
acid Enulfegiinyestig@io 26 ability ¢ tife stableD@nulsion thickger reprededative 1550

pol ymer solids) 3% 1B in 5%citric acid 2.2 . 6000 8000

8700 8550 of this invention to thicken aqueous compositions comprising a second

surfactant as the active ingredient [t is significant to note that the
compositions of this example contain no acidic components, and no acid
10  substances are added as neutralizing agents, compatibilizers, stablizers, or
the like. The data contained in TABLE 2 includes as-is viscosity and pH
measurements for an anionic surfactant (sodium lauryl sulfate, 2(d)) and a
non-ionic surfactant (nonylphenol 4 mole ethoxylate (2(f)). The table also
provides the resulting viscosity and pH of the referenced surfactant samples
15  after addition of a noted level of the stable emulsion thickener 1A of this
invention, demonstrating the ability of the stable emulsion thickener to provide
an unexpected and substantial increase in the surfactant viscosity at an

alkaline pH .

14



3% 1B in 5% 2.3 4150 7000 6800 6800

hydr oxyacetic / 5% sul fam c acid bl end 5 [1]
Brookfi‘el d vi sconeter nodel RVDVII+ ; Al neasurenents obtained
wi t.h spindle #2 @20 rpm 21f[err]C [ 2]

Al l val.ues _gr"s_l
listed in dry Wei%8i0675% on total conposition weight; e.g. PLATUSYRINT) A

polymer solids and 5 %citric acid solids, based on total weight of
t hi ckened conposition. 15 Exanpl e 2: Surfactant Thickening
St abl e ermul sion 1A was added at the noted polynmer solids to a blend
of anionic and nonionic surfactants (2(a)%_ t)épi cal of comercially
avai |l abl e i qui d hand di shwashf™}Edet ergents. The pH and

Brookfield viscosity of the 20 surfactant bl end were recorde
prior to and after a qf e. st abl e ' ;
surfactant conpositidn aﬁa%\%as [%e%%ﬁmgdj usted w th pngi ?fsg%ﬁéggs%msw
13 WD 98/ 0676+ —

PCT/ US97/ 14317 2(a) Comusciabiionisy Neniprisy i8fe |sol uti 8 to a
the resul ting Brookfileld surfactant blepd s cositv Was riecorded Again
stabl e enul si on proquﬁ(b)unexpegah@glg@wm 12 % gor ovi ded ep7ei gni fi
I ncrease in the viscgsity of |tHads®unhaddeatit bl end at| pH -

wel | as pH 10.

Ay with added > Bg?s OT anigefii T and

non-i oni ¢ surfactants %é)re sdl ' ) nvestigati on (
; droxide g

ability of the stabl gemilsig £
i nvention to thicken [pzideous |Cadipmdautyl solfte §@%pr ijHeg| a secdiHd

\ L
=

surfactant as the actf ve i ngrjeagivernwater t i s sigdifichant to note thg
2(e) Sample 2(d) with 1.256 % 1A 9.3 738
emulsion added "
2(H Nonylphenol ethoxylate 9.3 386
2(9) Sample 2(f) with 2.2 % 1A 8.1 1080

d both

H 10 and
t he
cant

8.4 as

f the
of this

t the

emulsion added !

M dry polymer weight % on total composition weight;
5 2] spindle #2 @ 20 rpm, 21°C.

Example 3:Thickeni rfactant Containing Acidic Systems

10 Evaluation of the interaction of the stable emuision product in an
acidic system containing surfactant provided the data in TABLE 3, below. A
solution containing 5 active weight % of citric acid was prepared. Addition of
the stable emulsion product at a level of 2 % dry polymer on total solution

15 weight yielded a significant increase in the citric acid solution Brookfield
viscosity. To the thickened acid solution was added, in 2 gram increments, an
ethoxylated -alkylphenol surfactant (HLB 8.8). Viscosity response to the
incremental addition of the nonionic surfactant was recorded and

demonstrates the ability of the stable emulsion product to thicken systems

20 containing both acid and surfactant. Increasing the HLB of the added

15



conpositions of this exanple contain no acidic conponents, and no acid

10 subst ances are added as neutralizing agents, conpatibilizers,
stablizers, or the Iike. The data contained in TABLE 2 incl udes
as-.i s viscosity and pH measurenents for an anionic surfactant -
(sodi um | aur ylwessideéassre, 2(d)) and a non-i oni ¢ SUPCHUSHE317
(nonyl phenol 4 nole ethoxylate (2(f)). The table also provi des
the resulting viscosity and pH of the referenced surfactant sanples 15
after addition of a noted |level of the stable emulsion thickener 1A of this
I nvention, denonstrating the ability of the stable emulsion thickener to

provi de aurfadasboverche sirfactaht safddéricadini TABLE 0 g @©@&ated ta piokige
surfactant viscosity at an al kal i ne pH
14 WO 98/ 06 7% initial increase in the system viscosity that will more rapidly decrease with
PCT/ US97/ 14317 . - 'CBABLE. 2
Sarpl e # Descri pti Sﬂmnued addition of the surfac%ﬁ versu%’;u% %ngfddTi\ﬁLE OVéSF?il}y [err]
2(a) Commer ci alydni onic / Nonionic 8.2 540
5
TABLE 3
Sample # Sample Description Brookfield
Viscosity
(cPs)™

3(a) 5 % Citric acid'? solution <10

3(b) 3(a) + 2 %1A emuision®?! 216

3(c) 3(b) + 2 grams nonionic surfactant 4460

3(d) 3(b) + 4 grams nonionic surfactant 6200

3(e) 3(b) + 6 grams nonionic surfactant 8000

3m 3(b) + 8 grams nonionic surfactant 11200

3(g} 3(b) + 10 grams nonionic surfactant | 16000

3(h) 3(b) + 12 grams nonionic surfactant 16000

3(i) 3(b) + 14 grams nonionic surfactant 9500

3(j) 3(b) + 16 grams nonionic surfactant | 7200

3(k) 3(b) + 18 grams nonionic surfactant | 6110

3(1) 3(b) + 20 grams nonionic surfactant | 5000

U] Brookfield Viscometer model RVDVIl+; All measurements obtained
with spindle  #2 @ 20 rpm, 21°C.
10 [2] Solids weight percent based on total weight of solution.
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surfactant blend 2(b) Sanple 2(a) with 1.2 % 8.4

1270 Emul si on 1A added [err] 2(c)
Sanmpl e '2(b) with added 10.0 930 ' sodi um
hydr oxi de 2(d) Sodi um [ auryl sulfate (30 % 8.

.94 WO 98/06757 active in water) 2(e) M%%Z(Wpe
2(d) with 1.25 % 1A 9.3 738 enul si on added
[err] 2(f) Nonyl phenol et hoxyl 9.3 386
2(9) Sanple 2(f) with 2.2% 1A- 8.1 106
enul si on added[err] [ 1] dry pol yrrer n tot aI
conmposi tion wei ght; Whatigclajmeg: spi ndl e #2 @ ﬂ/ﬁ

Exanpl e 3: Thi ckeni na Surfactant Containing Acidic Sy§tem;
Eval uation of the interaction of the stable emulsion product |n an

aci di ¢ system contai ning Shi LaehAtmplaih ey bt ol oAbl Bsoubel ow. A

solution containing 5 active wel ght citric acid was prepared. Addition

of : the st abi,@odprgingi on product at a level of 2 %dry polyner on
total solution 15 weight yielded a significant increase in the
citric acid soluti®n Brookfi el da thickening amount ofig %%‘ﬂ%?’t"-vs'on‘nﬁatpﬁ’ém?m#%q(ened

acid solution was added, in 2 gramincrenents, an t hoxyl at ed

al kyl phenol surfact ant (HLE{“‘ﬂs'?S') Preparee. gy £4)aig- %‘gﬂfoﬁg‘é's‘f"b ‘f°f¥8‘e"zat'°“ of
i ncrenental addition of thﬁlo&ﬁ}%ls%@ fdswnftﬁfé&%t gcorded and
e enu N proc

denonstrates the ability o e sta ct to thicken systens
2 0 containing both acid and moa Bt 3Nb . abbil CoER&EIND Peichet dldR syidtdhe added

15 WO 98/ 06757
PCT/ US97/ 14317 monomeutal seiected from thegroth eonsisting ata G.%. atkgifesteenced i n
TABLE 3 is expect ed to provide
of acrylic acid and a C,-C, alkyl ester of methacrylic acid,
from about 5 to about 80 weight percent of a mohomer (b)
selected from the group consisting of a vinyl-substituted heterocyclic
compound containing at least one of a nitrogen or sulfur atom,
(meth)acrylamide, a mono- or di- (C,-C,)alkylamino (C,4-C,)alkyl
15 {meth)acrylate, 2 mono or di-(C,-C j)alkylamino (C,-C.)alkyl (meth)acrylamide,
0 to about 2 wéight percent of a cross-linking monomer (c),
and
0 to about 30 weight percent of an associative monomer (d),
all percentages based on the total weight of monomer,

20 wherein said emulsion polymerization is conducted in the presence of
water, a first surfactant in amounts effective to emulsify the polymer in the
water, a free-radical initiator and from about 0.5 to about 20 weight percent of
an alcohol selected from the group consisting ofg C,-C,, linear or branched

monochydric alcohol and a non-polymeric polyhydric alcohol, based on the

25 total weight of said emulsion, wherein said single-stage emulsion

17



. . . \
an initial increase in the systemw scosity that wWill nore rapidly decrease

\'?MA'I[BEE % Vi scosi t§0ntl nued addh;![ gn I"M,myﬂ'"’mﬂ'ﬂlm versus the referenced

TABLE 3 Sanpl e e SDescrl ption
\Bfr ookf | eld wo098/06757 PCT/US97/14317
i scosity
(cPs)[err] 3(a) EH|§/ %’Ek HASacBlEE't‘e rr] solution
<10 3(b) 3(a) H2 9% Lon[edr] 216
3(c) 3(b) + 2 grans nononic surfact ant 4460 3(d)
3(b) + 4 grans noni giyMmerditidnacioaticted esseatixly in the absence of a polgti@ie colloidal 3(b) + 6
grans noni oni ¢ surfactant 8000 3(f) 3(b) + 8 grans
noni oni ¢ surfact ant stabilizerznd 3(9) 3(b) + 10 grans

noni oni ¢ surfactant 16000 . rans nonionic
surfactant 16000 a minimum gffgcfive am°”"'g’§%rb3°‘“’$ 'ﬁ%{e‘éﬁngﬁﬂ?cﬁé H&Bﬂ'l

sur f act ant 9500 -~ grans noni onic
surf act ant 7200 group consisting 02% %cnd andase(%gﬁ%urﬁct grams noni oni c

sur f act ant 611@ 3(1) 3(b) + 20 granms nonionic
sur fact ant 5000 [ 1] Brookfield Visconeter nodel RVDVII +;
Al'l neasurenments obtZi nedhe composition of Claijnt'lhwls,qns';im&i@emulm @sesfom 21[ err] C.
10 [2] Solids weight percent based on total ht of solution.
16 WD 98/ 06 abput 15 to about 40 weight percent of sald po ymer, based on the total
PCT/ US97/ 14317 . . .
weight of said emuision.
10 3. The composition of Claim 1 wherein said emulsion comprises from

about 0.1 to about 5 weight percent of said first surfactant, based on the total
weight of monomer, said first surfactant selected from the group consisting of

anionic, cationic, nonionic, amphoteric and zwitterionic surfactants.

15 4. The composition of Claim 1 wherein said cross-linking monomer is
selected from the group consisting of multi-vinyl-substituted aromatic
monomers, alicyclic monomers selected from the group consisting of
cycloparrafins and cycloolefins, di-functional esters of phthalic acid, di-
functional esters of methacrylic acid, multi-functional esters of acrylic acid,

20 dienes, trienes, tetraenes, and N-methylene-Bis-acrylamide.

5. The composition of Claim 4 wherein said emulsion comprises from
about 0.1 to about 1 weight percent of said cross-linking monomer, based on
the total weight of monomer.
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What is clainmed: 1. An aqueous conposition having a pH of

| ess than or equal to about 11, conpri sing: 5

a thickening anount of a stable emulsion of a polyner, said

enul si on prepared by single- stagethon of

mononers sel ecWOA®M7Mm t he group c PCTAISIINASLT
fromabout 5 to about 80 wei ght per HM ﬂ,{””,

nononer (a) selected fromthe group s 'FC[err] Cerr] alkyl
ester 10 of acrylic acid and a C[err*] Cerr] alkyl ester of
met hacrylic acid, fromabout 5 to about 80

wei ght per cent of a nfbnomelihe (cpposition of Claim 1 wherein sigideagsaciativh MPROMGT Eup
consi sting of a vinyl i tuted heteroc
contai ning at | east ??i“%? r%&‘@n"%‘?’s‘éﬁl?fu‘f’etgﬁngrﬁeacmn prodcts & @'

(meth)acrylanide, a m%@tﬂylemcﬁﬁy ihsaturateé] Rbéyhndd €hdd ) dhlioalcaNduRtants
(C[err] Cerr])al kyl (met h)acryl at'e, a nono or

-(derr]-Cerr])al kt:&r@mmyxl,(@[aikbiy}terﬁrﬂfeﬂ]&c&k kypolymertan i 2itylesTbxiti2,
0 to about 2 weight percent of a cross-Iinking nmononmer (c),

and 5 and 1.2-ethylene @ide.o aabg@yler@@llw\ghgmratg;b regpaimerjfablen
associ ati ve nononer (d), al | percent %‘8‘%8 based on the
total weight of rn)non%‘l“‘"“’ta"t monorgergobtained by copfiensiap (# JanigMic, PSR W

pol ymeri zation is CO”%&; chlnlé @s;ﬁl’é&?ﬁ?@ﬁorﬂ% sele d from the ureﬁ@éa%{on a first

surfactant in amounts € |ve 'to
water, a free-radical prbducttdf&tracrnoaﬁwenfcélgmnm&d Quoﬁ_blsb@/aﬁd@@w&h 2 Qonighicght

percent of an al cohol selected fromthe group consisting of a
Cerr]-Cerr] |inear sasfadtardhevigdamine functionality), antdtnadmodici wetizdne omnbmernd a
non- pol ymeric pol yhydric al cohol, based on the 25 total weight of

sai d enul sion, wHet ei Whidhds dhesyrefiang reactingerresiyell o @ ppnohydric nonionic surfactant

17 with a monoethylenically unsaturated isocyanate.

7. The composition of Claim 6 wherein said emulsion comprises from
about 0.1 to about 10 weight percent of said associative monomer, based on

15 total weight of monomer.

8. The composition of Claim 1 wherein the monomer (b) is selected from
the group consisting of N,N-dimethylamino ethyl ‘methacrylate, N,N-
diethylamino ethyl acrylate, N,N-diethylamino ethyl methacrylate, N-t-
20 butylamino ethyl acrylate, N-t-butylamino ethyl methacrylate, N,N-
dimethylamino propyl acrylamide, N.N-dimethylamino propyl methacrylamide,
N,N- diethylamino propyt acrylamide and N.N-diethylamino propyi

methacrylamide.
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REPLACEMENT SHEET  pol ynerization is conducted essentially in the absence
of a polyneric colloidal stabilizer, —apd——a mninumeffective
anmount of an active ingredient sel ected fromt Fﬁmugroup consi sting of an

aci<d and a second surfactant ‘“‘mmm ion of Caim1l wherein -
sai d enul si onwooape7sBes from abo wei ght pdﬂCd'&S?‘”WI"sal d

pol yner, based on the total wei ght of sai d emul si on. . The
conposition of Claim1l wherein said ermul sion conprises from about 0.1 to
about 5 weight percent of said first surfactant, based on the total weight
of nmonomer, said first surfactant selected fromthe group consisting of

ani oni c, cationic, reoniorhe commiomellfiQtairanUWlebintsaidomoondsaurfmmaist S. 4,
The conposition of daim1 wherein said cross-Iinki ng mononer is selected
fromthe group consisePRAGIESH MBIOLR copristps oleNiBE PdiPRIBNGTBRATT  nononer s,
alicyclic nmononmers selected fromthe group consisting of

mul ti-vinyl-substituted cycl oparaffins and cycloolefins, diallyl esters of

phthalic acid, nul t"mfUn%é@dh@doslﬁ‘o%td?b&m%wﬁ&éub/lhb@ec%ﬁd Qlﬂa&bﬁrle&eseﬁtr' enes,
t et r aenes, and N- net hyl ene- Bi s-acryl am de. . The conposition of

Claimi4 V\,her ei n sai dn @ mirirsunDcleansing amaumt up tocarbutabecjve Peight perceritasedl wei ght
percent of said cross-Ilinking nononer, based on the total weight of
nononer . \\Ondis totghmerght of said composmon

PCT/ US97/ 14317

11. The composition of Claim 10 comprising from about 2 to about 95
active weight percent of said second surfactant, based on total weight of the

10 thickened composition.

12. The composition of Claim 1 comprising from about 0.1 to about 95
active weight percent of said second surfactant, based on total weight of the
thickened composition.

15
13. The composition of Claim 1 wherein the acid is present in a minimum
cleansing amount, up to about 50 active weight percent, based on the total

weight of said composition.
20 14 The composition of Claim 13 comprising from about 2 to about 50
active weight percent of said acid, based on the total weight of said

composition.

15. The composition of Claim 13 comprising said second surfactant in

25  amounts effective to improve the thickening efficiency of said emulsion.

20
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6. The conposition of Caim1l wherein said associative nononer is
sel ected fromthe group consisting of urethane reaction products of a
nonoet hyl eni cal | y unsaturated i socyamate and non-ionic surfactants

comprising CJerr]-Cerr] aI koxy- t opolyrrers of
1, 2- butyl ene oNQR8/06757 and ‘ﬂ“ﬂm“ﬂiw 'j an” et hy| R4
unsat urated copol yneri zabl e am m)norrer obt ai ned by
condensi ng a nonioni ¢ surfact ant W th met hyl enesuccinic, a
surfactant nononer selected fromthe urea reaction product of a
nonoet hyl eni cal | y unsat urat ed nonoi socyanate with a nonionic

surfactant having am ne functionality), and a nonionic urethane nononer

10 which is the urefghanerne@ampds@bn B QSMCH corfprishg RIROEMSEN 0. € 1o ¥bBItBRI C
sur f act ant wi th a nonoethyl enically unsaturated isocyanate.

7. The conposi ti orpclite weightnpescefh et &aid agldi BasefnANsing HotgloWpeNt sEsakdr om
about 0.1 to about 10, aphgidh percent of said associative mononer, based on

15 total weight of rmnorrer. 8. The conposition of Caim
1 wherein the nondmer (b) is selected from ' t he group consisting
of N, N-di net hyl am no ethyl nethacrylate, N N di et hyl am no
ethyl acrylate, N, N-diethylamno ethyl nethacrylate. Nt- 20

butyl am no ethyl acrya at elhe oomnosmnoycam hevmprisingflomaboul 86 tadbaute0d dryNN-
di met hyl am no propyl I cryl am de,
Wéign! pllEnfét sai dg&b wgg%thogﬂa?m&w corﬂa%ts&@.

N, N- di ethyl am no prop cry am am no propy
nmet hacryl am de. 19

10
18. The composition of Claim 1 wherein said acid is selected from the
group consisting of citric, sulfuric, hydrochloric, phosphoric, acetic,

hydroxyacetic and sulfamic acids.

15
19. The composition of Claim 1 wherein said second surfactant is
selected from the group consisting of sodium lauryl sulfate,
(di)alkylsulfosuccinates, alkyl sulfonates, alkyl phosphates, alkyl ethoxylates
and alkylaryl ethoxylates.

20

20. A composition for use as a rheology modifier in aqueous systems
having pH of less than or equal to 11, said compositidn comprising:
| a stable emulsion of a polymer, said emulsion prepared by singie-
25  stage emulsion polymerization of monomers selected from the group
consisting of
from about 5 to about 80 weight percent of an acrylate
monomer {a) selected from the group consisting of a C,-C, atky!

esters of acrylic acid and a C,-Cg alkyl ester of methacrylic acid,

21



WO 98/ 06757 9. The conposition of Claim1l wherein said
second surfactant is sel ected fromthe group consisting of

ani oni ¢ and noni oni ¢ surfactants. 10. The conposi tion of
Caitm9 wherein the second surfactant is present in a mnimum

cl eansi ng anpwa 9806757t 0 about 95 cent, baseBbT/Usswmrl on
the total weight of said corrp05| tTﬂNI“mlml Imlmnl The conposition of
Claim 10 conprising fromabout 2 to about active wei ght
percent of said second surfact ant, based on tot al weight of the 10

t hi ckened conposition. 12. The conposition of Claiml
conprising fromabout 0.1 to #beaboudSto about 80 weight pexceint of@ maBbrid{b)per cent  of
said second surfactant. based on total weight of the t hi ckened
conposi tion. 15 selected from thegroup cpmistinmofpd'swltsumtuteﬂ h@kragyaicl wher ei n
the acid is present in a m eansi ng anount, up to about

50 active wei ght percent w%&%‘%"%‘ﬁ"‘f’ﬁét'ﬁﬁ%ﬂe&a""’°9°"°’5”'f”’ﬁEmght of said
conposi tion. 20 (J'néth)acrylzfnﬁe %%mesdrﬁ.-@ﬂ L.kygnmog?}g%aﬁ@rm“ sing from

about 2 to about 50 ive wel ercent aci d, based

on the total weight of sqmdh)acrylate amonoormwm&ukt/lhmﬁo(c,-c.)alkyl 15.
The conposition of Cl aim 13 conprising said second surfactant in
(meth)acrylamide,

0 to about 2 weight percent of a cross-linking monomer (c);
and
0 to about 30 weight percent of an associative monomer (d),
10 all percentages based on the total weight of monomer,
- wherein said emulsion polymerization is conducted in the presence of water,
a surfactant in amounts effective to emulsify the polymer in the water, a free-
radical initiator, and from about 0.5 to about 20 weight percent of an alcohol
selected from the group consisting of a C,-C,, linear or branched monohydric
15 alcohol and a non-polymeric polyhydric alcohol, based on the total weight of
said emulsion, wherein said emulsion polymerization is conducted essentially

in the absence of a polymeric colicidal stabilizer.
21. The composition of Claim 20 wherein said emuision comprises from

20  about 15 to about 40 weight percent of said polymer, based on the total

weight of said emulsion.
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25 anounts effective to inprove the thickening efficiency of said

enul si on. 20 WO
98/ 06757 16. The conposition of Claim1 conprising from
about 0.1 to about 50 -active weight percent of said acid, based

on the total wWiVQMRO6E? said '; | 5 PCT/USIT143}7
he compost ti on of G aim 1 corpti NI ANEHIEHELANE. 5 < o”avoue 20 ary
wei ght percent of said polyner, baged®on-tdtal® wéi ght of said conposition.

10 18. The conposition of Claim1l wherein said acid is sel ected
fromthe group consisting of citric, sulfuric, hydrochloric,
phosphoric, acetic, 22  Thecompgasitierxaf &lais 2Qwherein seidiemulgiprcamprisgs from 15
19. The conposition of Claim1l wherein said,second surfactant is
selected from the el t°eg]9v§?§'t='9'ﬁaef°%‘f§ s@ﬁﬁﬂ"g nt, bRgRAD thedglpls ot e,

12501y e g

et hoxyl at es ary

conposi tion for use agnighic CHAGHIR BdhioNRUniph&Ericiafd ARERBNSsUPIGENRTS
having pH of |ess than or equal to 11, said conposition conprising:
a stabl e enul sion of a polyner, said enul sion prepared by single- 25

stage enul sion polynerization of nononers selected fromthe group
consi sting of 23. The composition of Claim 20 wherein said cross-linking monomer is

A

selected from the group consisting of multi—vinyl—éubstituted aromatic

monomers, alicyclic monomers selected from the group consisting of

cycloparrafins and cycloolefins, di-functional esters of phthalic acid, di-
10 functional esters of methacrylic acid, multi-functional esters of acfytic acid,

dienes, trienes, tetraenes, and N-methylene-Bis-acrylamide.

25. The composition of Claim 23 wherein said emuision comprises from
about 0.1 to about 1 weight percent of said cross-linking monomer, based on

15 the total weight of monomer.

26. The composition of Claim 20 wherein said associative monomer is
selected from the group consisting of urethane reaction products of a
monoethylenically unsaturated isocyanate and non-ionic surfactants

20  comprising C,-C, alkoxy-terminated, block copolymers of 1,2-butylene oxide
and 1,2-ethylene oxide, an ethylenically unsaturated copolymerizable
surfactant monomer obtained by condensing a nonionic surfactant with
methylenesuccinic, a surfactant monomer. selected from the urea r_eaction
product of a monoethylenically unsaturated monbisocyanate with a nonionic

25  surfactant having amine functionality), and a nonionic urethane monomer

23



fromabout 5 to about 80 wei ght percent of an acrylate
mononmer (a) selected fromthe group consisting of a (Jerr]-Clerr] alkyl
esters of acrylic acid and a (errj-Cerrjatkyt—ester of nethacrylic acid,

21 - WD 98/ 06757

e usar sedivoses Ao <o o e

wei ght percent of a nmonomer (b) '« "¢ LW s a sel ected fromthe group
consisting of a vinyl-substituted heterocyclic conpound
containing at | east one of a nitrogen or sul fur atom

(meth)acrylam de, a nono- or di- (Cferr]-Cferr])al kylam no
(derr]-derr])al kywhich is theSirethane reaction preguchgf acwonbhytin, nosionkosutfactant
di-(derr]-Cerr])al kylamno (Clerr]-Clerr])al kyl

(met h) acryl ani de, with a monoethylenically unsaturated monoisogyangle.ahout 2 wei ght percent
of a cross-1inking nononer (c); and

0 to about 30 weight percent of an associative nononer (d), 10

al | percentages basgd ontid@mpskitdh ot B6 wikreiffBikPdlision comprises from WheEr €i n
sai d enul sion polynerization is conducted in the presence of water,

a surfactant in RnDabdus0. ¢t d6iti0 @eifla perbenit Siishid asdociatpe mynoeder,ibBsedloe wat er, a

free- radical initiator, and fromabout 0.5 to about 20 wei ght
percent of an al cohdtal weightof monomeise| ected fromthe group consisting of a
Cerr]-Cerr] linear or branched nmonohydric 15 al cohol and a

non-pol ymeri c pol yhydric al cohol, based on the total weight of
sald emu Sion, wherghn SfhdboRBblidh YA Y Wrdrdif b nBforle? 1 RABMELSD -
essentially o in the absence of a polynmeric c ordal stabilizer.
21.  The conposi ti @8meHe grdup ictRsifhgWhRINSdirfletiyibinihoRAyl rRdtiRBryR@RMINL Ses from
10  diethylamino ethyl acrylate, N,N-diethylamino ethyl methacrylate, N-t-
butylamino ethyl acrylate, N-t-butylamino ethyl methacrylate, N,N-
dimethylamino propyl acrylamide, N.N-dimethylamino propyl methacrylamide,
N,N- diethylamino propyl acrylamide and N.N-diethylamino propy!
methacrylamide.
15

29, The composition of Claim 20 consisting essentially of said stable

emulsion.
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>0 apout 15 to
t ot:al - wai
22 WD 98/ 04 7E

wher ei n sai d enul sifor c%gp'wlsé%“'f r

percent of said su

ﬂ\

Rooyaa-2 e
R(EBLA@EMENZ@SHLE’@ cent of said poly A the

sard—emyl §i on. @P%mg}vﬁthEET

22. The conposition of Caim 20
about 0.1 to about 5 weight

mononer, sanehame lested Jedra che @roup consisting of neltindnylitsubstitited
ani oni c, cationic, .

ic and zwitterionic surfactants.
5 cycmaraﬁ'ibar\dmnmmiefm didllyClesters 20 phtiwalisi acidai d cross-1i nking
nonomer i s

selected fromthe group consisting of

mul ti-vinyl-substituted eutrfahtonal esters of aBRMENEES, didneSY GliddesNOMErS
sel ected fromthe group consisting of cycl oparr af | ns and

cycl ool ef i ngiraghest UnRGH %etﬁﬁérﬂ-ﬁls

lic
functional esters of nethacrylic aci é’mﬁ“ﬁ%. -fu%g%‘qglagj %?tséljgk%? acrylic
aci d,

N- net hyl enemgrgmg%'r‘g\ lﬁﬁe éﬁ \ﬁﬁy?ﬁ@'&ene etrmr"%‘(lalges en, %lr?e“ é’lﬁlﬂygéquh&ﬁa@ﬁ d aim 23
wherei n sai

r| s about 0.1 to about 1 weight
percent of gz?erwx@?'(?gg ' n@'de'b%@w dind 1.5-heptadiens; diwlldl wei ght
of nononer.

phthalate, ethylene giycol dtmethacrylate. polyethylene glycol dimeth-acrylate

penta- and tetra-acrylates, and N-methylene-8is-acrylamide.  The

polyethylene glycol dimethacrylates are particularly preferred for thickening in

acid aqueous compaositions, as they tend to minimize turbidity..

in certain preferred embadiments, an associative monomer may be

used to prepare the rheology modifiers, in amounts up to about 30 weight’

percent, based on total weight of monomer. When used, the assaciative

monomers preferably are used at IeQels ranging fram about 0.1 to about 10
weight percent, based an total weight of monomer. Such monomers include

those disclosed in U.S. patent Nos. 3,657,175, 4,384,096, 4,616,074,

U 4,743,698, 4,792,343, 5.011.978, 5.102.936. 5,294,692, and Re. 33,156, the
contents of all which are hereby incorporated herein as if set forth in their

entirety. Preferred associative monomers include the urethane reaction

products of a monoethylenically unsaturated isocyanate and non-ionic
“tsurfactants comprising C,-C, alkoxy-terminated, block copolymers of 1,2-
butylene oxide and 1,2-ethylene oxide, as disclosed in U.S. Patent No.
5,294,692 (Barron et al.), a_h ethylenically unsaturated copolymerizable

surfactant monomer obtained by condensing a nonionic surfactant with

‘methylenesuccinic acid {also known as itaconic acid) as disc!os'ed in U.S.

98 =2449
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2% The conposi tion REPLACEMEND

selected fromthe grolplconsisting of
nmonoet hyl eni cal | y unspt ur gt 24ULS©Q

conprising C pd on|is

I n sai.d associ a onmer_is
ret hane reacti oké%& MENT SHgET
gyarfatle and non-ionic surfactants 2

dol thebabsence apa ipplymresicaolioidal

1, 2- butyl ene oxi de anmd— I, 2- gt hyl ene oxide, an ethylenically
unsat ur at ed cgww@@abl e urfactant nononer obtained by
condensing a nonionic surfactant with met hyl enesuccinic, a

surfactant nonomer g elifiiuds efféctive aRfounl 6Fari aetiveiingredient selected fmhonluct of a

nonoet hyl eni cal | y unsat urated nonoi socyanate with a nonionic

surfactant ha hii a¥seco factitl oni ¢ uret hane m)norrer

23 V\é /%@nﬁuﬂﬁw&% 4 ﬁcplgus the urethane reaction product
of a nonohydric noni oni c surfactant wi th a nonoethyl enically

unsat ur at ed nonoi socyanat e. 27. The conposition of Caim 20

bercent of sa ”“22'388? FOPOSTIGR Stosimim,  aferein YR entlsclor oAkl Agm'C; O™
Erg)nolmssrse| oot @out 15 to abqu}c}ﬁ] CcO 03| ti onaﬁfg?’glt | m 20 %hﬁgﬁe%% norrer

et hyl nethacryl ate, NN d| et hyI am no et hyl acryl at e,
N, N- di et hyl ammmﬂﬁﬁldm%ﬂ%ﬁ -ylate, Nt-

N 3. The composition of Claim 1 wherein said emuision comprises from
about 0.1 to about 5 weight percent of said first surfactant, based on the total
weight of monomer, said first surfactant selected from the group consisting of

anionic, cationic, nonionic, amphoteric and zwitterionic surfactants.

4. The composition of Claim 1 wherein said cross-linking monomer is
selected from the group consisting of multi-vinyl-subsiituted aromatic
monomers, alicyclié monomers selected from the group consisting of

multi-vinyl-substituted cycloparaffins and cycloolefins, diallyl esters of

. phthalic acid, multi-functional esters of acrylic acid, dienes, trienes,

tetraenes, and N-methylene-Bis-acrylamide.

8. The composition of Claim 4 wherein said emulsion comprises from

about 0.1 to about 1 weight percent of said cross-linking monomer, based on

| A AR O

the total weight of monomer.
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acryl ate,
acryl am de,

but yl @m no et hyl
dlnethylan1no pr opyl
NN- di €t hyl ani no propyl
met hacryl am de. 15 29.

consisting essentially of said stable
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