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COAJlhlCi CQMI!_OSmO?i 

This inve~tion relates to a composition for coating and/or impregnating, comprising 

an aqu~ous ~ispersion of a vinyl addition polymer and a reactive coalescent, and cured 

polymer compositions derived therefrom. 

Film forming vinyl polymers have many uses particularly in coating and/or 

impregnation applications and are most useful as dispersions in water. Making water~ 

based coatings or impregnants with polymers having low Tg values enables the 

aqueou~=based paint to be applied at normal room temperatures without the use of a 

plasticizer but results in films which in many cases are inadequately hard and tough 

" after drying, at least for some applications. In many cases, however, it is desirable to 

achl~ve the hardness .. block resistance, solvent :resistance, and print resistance of a hard 

film. To accomplish this a poilymer with a glass tr~nsition temperature (Tg) above 

~bout 30 6C. is required and such polymers require a coal~scent or fugitive plasticizer to 

yield coh.~=~nt films at ambient temperature or below. 

Conventiomd coalescents such as butyl CELLOSOL VE®, butyil CARBITOL® and 

TJEXANOVI>, are useful to fadHtate fiilm formation from hard polymers (Tg 

substantially above room temperature) and. even from soft polymers (Tg less than 

room t~mp~ram.re) when film formation is required at temperatures lower than 

normal room temperature. However, after film formation is complete the coalescent 

~i· . evaporate~ ~t a rate depending on its boiling point and may generate odour and 

pollution problems. 

U~A~ 4,141,868 discloses a reactive coailescent, dkydopentenyloxy ethyl methacrylate 

whlch is a good coal~scerit and subsequently cures m t.~e film by air oxidation. 

However, iliis material may cause odour problems and fihn embrittlement on aging. 

Th~ present invention aims to provide a composition incorporating an improved 

reactive co~lesc:ent which may exhibit low~toxidty, non~odiferow; and/or non~ 

volatility, ~nd. which may also function as an emulsion polymer crosslinker. 
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The present invention also aims to provide a reactive coalescent which leads to 

coating fihns, derived from aqueous vinyl polymer dispersions, with improved print 

resistance, block resistance, solvent resistance, and/ or film toughness. 

In accordance with th.e present invention there is provided a composition for coating 

and/ or impregnating comprising an aqueous dispersion of a vinyl addition polymer 

~nd from 1 @/c to 200°/o, preferably from 5% to 50% by weight, based on the weight of said 

polym.fil", of a reactive coalescent whkh is an aeetoac::etate of formula I, enaminc of 

formula n, or mixture thereof, 

(CH3 CO CH2 C(hpc R 

I 

R1lNH 

(CH3 c~CH C02)x R 

n 

whe.r~in Risa monovalent or poUyvalent organic radical, Xis an integer from 1 to 6 
. . 

wh.ose value is equal to the valence of the organic radical Rand Rl is hydroge~ or Cr 

C22 alkyl. 

The composition of the invention incorporates a "reactive coalescent" which, after it 

has fad!itated film format.ion, does not substantially evaporate but reacts to become 

' pa1rt of the film. 

The ability of an aqueous dispersion of a vinyl addition polymer to form a film 

depend5 upon the glass transition temperature of the dispersed polymer and the 

t~mperQlture at which the coating is allowed to dry, as is disclosed in US.A~ 2,795,564. 

The disper~ed polymer is preferably obtained by emulsion polymerization of one or 

more monoethylenkanly unsaturated monomers and will have a glass transition 

temperature which depends, ~ upon the identity of the components and the 

proportions of the monomers in the polymer. Certain ethylenkally unsaturated 

monom~rs such as, for example, methyl methacrylate, styrene, vinyl acetate, vinyl 
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dhloride, aaylonitrile, vinyl toluene, methacrylonitrile, and vinyUdene chloride, 

produce homopolymers which have relatively high glass transition values, that is, 

polymers having a glass transition-temperature above about 20°C. On the other hand, · 

m.un~rous ethylerucillUy unsaturated monomers such as, for example, acryHc ester 

monomers including methyl acrylate, ethyl acrylate, butyl acrylate, 2eethylhexy1 

aaylat~, decyl acrylate, butyl methacrylate, isodecyl methacry!ate, and hydroxyethyl 

aerylat~; bumdiene, and ehloroprene produce relatively soft homopolymers, i.e., 

polymers having glas~ transition temperatures of about 20°C or less. 

By copolym~rizing various hard and/ o.r soft monomers a polymer suitable for coating 

ti ~nd/or imprf?gnating uses may be obtained having a glass transition temperature (Tg) 

from below about e4Q«>C up to about Jl.50°C or higher. The polymet· may also 

incorporate other monomers capable of addition po!ymedzation such as, for example, 

fum:tion~1 monomers as metha.crylk add, hydroxyethyl acrylate, dimethylaminoothyl 

meth@!crylat~, dimethylaminopropyl methacrylamide, swfoethyl methacrylate; multi­

ethyl~nkallly u..."Uaturated monomers such as l,4sbutyleneglycol dimethacryfate, diaUyl 

plhthalate, divinyl benzene, and ally! methaayfate, to an extent that film formation is 

not unduly compromised. Coating and/or impregnant compositions incorporating 

such polymer~ may be made wit."'1 good film~forming qualities if the Tg value of the 

polym~r is not above the temperature at which the coating or impregna.nt is dried. 

For exampl~, aqueous~based paints containing a polymer having a Tg value of about 

15°C gener~Uy can be applied at room temperature and result in good film formation 

snnply by drying of the coated ftlm in the ambient atmosphere. On the other hand, if 

the coating composition contains as its primary filmsforming component an emulsion 

polymer having a Tg value above room temperature, such a.s about 35°C and up, the 

coat~d film itnay require elevated. temperature, such as 35°C and up, during drying in 

order to assure that the polymer particles are adequately coalesced or fused into a 

continucms eoherent film. Some polymers may be characterized by a Tg substantially 

eabov~ room temperature sudl as up to 3Q..35°C but still would be capable of forming a 

continuous film at normal room temperatures because of an affinity for water 

(hydrophilicity) of a eopolymerized monomer such as, for example, vinyl acetate in the 
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dispersed polymer partides. The hydrophilicity of polymer as a result of a substantial 

amount of vinyl acetate (or equivalent monomer) may aid in coalescing the polymer 

partide5 into~ cont!lnuous film at temperatures lower than the nominal Tg of such 

polymer. 

Gl~ss transition t~mperarures of copolymers can be readily cakulate~ us!lng the Fox 

equation ( T.G. Fox, Bulldin American Pliysiad Society, Volume 1, Issue 3, page 

123(1956)). Polymer Tg is generally very close to the minimum film formation 

temperatw:e (MFFT). The MFFr may be measured directly using a temperature~ 

gradient bar. 

The eomposition of this invention incorporates a reactive coalescent selected from 

subst.1!intiaHy nonvolatile monofuncti.onal or polyfunctional acetoacetate esters and t.~e 

corr~sponding ~namines (whkh may be made from the acetoa.cetate by reaction with 

amr.m:mia or a prh1uu·y amine). The aeetoacetate esters can be represented by the 

generk formula l and the corresponding en.amines by the generic formula Il: 

I 

RINH 

i 

(CH3 C=CH CQi)x R 

II 

wh~re Risa monovalent organic radical or a polyvalent organic radical. Xis an 

integer from 1 to 6 whose value is equal to the valence of the organic radical R and R1 

is hydrogen or Cr.C22 alkyl. These acetoacetates, and there enamines thereof, may be 

either oil= or water~soluble. 

The acetoacetate reactive coalescents can be most conveniently prepared by reaction of 

th~ corresponding akoho! or polyol with diketene, with the thermal reaction of 2,2,6B 
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tdmethyl-4H~l,3~dioxin-4eo0ne, or by tranesterification with another acetoacetate 

Uoumtd of Coatings TedmologlJ .62., 101, October 1990). 

· Typkctl reactive coa!escents include 1,4-butanediol diacetoaeetate; neopentyl glycol 

diacetoacetate; 2,2,4~trimethyl 1,3~pentanediol diacetoacetate; 2~tmtane~1,4~diol 

diacetoacetate; S..norbornene~2~metha.nol acetoacetate; 1,S..butan.ediol diacetoacetate; 2,3-

butitnediol diacetoacetate; dipropyleneglycon diacetoacetate; 2~methyl-2,4~pentanedioli 

diacetoacetate; borneol acetoacetate; trimethylolpropane trisacetoacetate; sorbitol 

a~etoacetate (various degrees of substitution); oxyethylated glycerol trisacetoacetare; 2,S.. 

hexanediol diacetoaicetate; 1,6~hexanediol diacetoacetate; acetoxyacetoethyl 

fJ methacfylate; and the corresponding enamines from ammonia or ctha:nolamine. 

Acetoxyacf;toethyl methacrylate (a monomer in its own right) is a substantially 

nonvol@lti!e feactive coalescent and ca:n be used in very similar fashion to other 

aceto~cetates described above. 

The enamines are spontaneously formed by addition of ammonia or primary amine to 

th~ aceto©icetate in water. This can be done as a separate step or by addition of the 

antlne or ammonia in proper amount to the aqueous coating composition. In general, 

addition of suitable amounts of amine brings the pH to about 9 and under these 

conditions enamine formation (as shown by ultraviolet spectrometry) is essentially 

complete. 'ff acetoa~etates from primary alcohols are used and the emulsion is required 

dJ to u.ndergo heat aging, conversion of the acetoacetate to m e:rMlmine may be important 

to prevent acetoacetate hydrolysis in water. This hydrolysis uUim.ately generates 

c~rbon dioxide and acetone as shown. 

H20 

R10 CO CH2 CO CH3 ~> RlQH + GI3 CO CH2 COi H ~> CH3 CO CH3 + C~ 

The ~namines are not usually as effective as latex roalescents as are the less polar 

acetoacetates. However, they are still useful If the presence of amine or ammonia is 

undesirable in the latex formulation, the hydrolysis problem may also be eliminated by 
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use of acetoaeetates derived from secondary or tertiary alcohols. Such acetoacetates are 

mum less prone to hydrolysis, presumably because of steric factors. 

The amount of reactive coalescent that is incorporated in the coating or impregnating 

composition may be from about lo/o to about 2.oocyo by weight, based on the weight of 

the vinyl addition polymer. Preferred is the incorporation of from about 50/o to about 

50% by weight, based on the weight of the vinyl addition polymer. 

After film formation is complete these reactive coalescents do not substantially 

~vaporate. Expo~ed to air, they may autoxidize and cure in the matrix of the !ilm 

derived from the dispersed polymer. To facilitate a rapid cure it is often desirable to 

add a skcative or drier and an autoxidizable additive such as a drying oil or polya!kyl 

ethe.r. 1ne autoxidizable additive may be present at a level of 1=15% by weight, based 

on th~ weight of th~ vinyl addition polymer. 

The drier may be any polyvalent metal~eontammg complex or salt that catalyzes the 

oxidative wring of drying oils or drying oil~modified alkyd resins. Examples of the 

driers are various poRyvalent metal saRts indu.ding cakium, copper, zinc, manganese, 

lead, cobalt, iron and zirconium as the cation. Simple inorganic sants are useful such as 

the halide, cltlodde, nitrate, sulphate. Salts of organic acids such. as the acetylacetonate, 

acetate, propionate, butyrate are also useful. The driers may also be complex reaction 

11' products of metal oxides, acetates, or borates and vegetable oils. Useful driers also 

indude ~alts of naphtlheruc acids or of Cs to C30 aliphatic acids. ExampRes of the 

aliphatic or fatty acid component or anion of the drier salt is that of naphthenic adds, 

resink adds (that is, rosin adds), tall on fatty acids, linseed oil fatty adds, 2--ethyllhexoie 

acid, laurk acid, palmitk add, myristic acid, steark acid, olek acid, Hnolek acid, 

linolenk acid, .behenk add, cerotic acid, montmk add, and abietie acid. Preferred drier 

mt!ts are those of cobalt and manganese, such as cobalt octoate, cobalt naphthenate and 

mangane~ octoate and naphthenate. Mixtures of various driers may be used. The 

driers mentioned in Encyclopedia of Chemical Technology, 

Kirk~Othmm:, vol. 5, pp. 195=205, published by Interscience Encyclopedia, Inc., NY (1950) 
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may b~ used. The amount of the drier may be from 0.0005 to 2% metal content by 

weight of the reactive coalescent. 

The drier may be added to the composition prior to storage provided such addition is 

made in the absence of oxygen or, alternatively, if a volatile stabilizer is included in the 

composition to inhibit or prevent the oxidizing action of the drier and the 

composition is then placed in dosed storage containers to prevent volatilization of the 

inhibitor. 

Thuse a volatile stabilizer may be used in coating compositions containing a reactive 

' cool~scent to prevent acddental oxidation and crosslL~g thereof in the formulated 

composition at any time pdor to film formation. The volatile stabilizer must exhibit 

suffident volatility under use conditions such as, for example, i:n thin films so as to 

not retard th~ d~velopment of .film properties to any appiredable extent. The volatile 

stabmzer may b~ a volatile ketone~oxime obtained from ketones having 3 to 10 carbon 

atoms o.r an aidehyde--oxime derived from aldehydes having 1 to 10 carbon atoms. 

Preferred are methyl ethyl ketone-oxime, methyl butyl ketone~oxime, 5-methyl-3a 

heptanon~--oxime, cydohexanone-oxime, and butyraldehyde~oxime. The amount of 

volatile stabilizer may be from about 0.1°/o to about 2% by weight based on the weight 

of the rea(!tive coalescent. 

• . The ~utmddizable additive, which may function as an aerobic radical source, may be a 

drying oU, a polyallyl ether (such as SANTOUNK XI 100, Monsanto Chemical Co.) or 

any of too autoxidizable components described in EPsA=0492847. The autoxidizable 

additive may be used in an amount from 1 % to about 15% by weight based on the 

weight of the reactive coalescent. Simple_ esters of unsaturated fatty acids are preferred 

as the auto:ddizable additive. 

'!be reactive coalescentfMU:etoacetates or enamines~may also be cur~ by sunlight or by 

ultraviolet radiation. Ultraviolet radiation of wavelengths between 2.00 mm and 400 

mm is particularly e.ffective. Either oxidative cure or light=assisted cures are effective 

~~-·---·--------------
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since th~e triggers are appropriate for formulation of one package stable coatings. 

Other curing agents may also be used such as, for example, formaldehyde and 

polyfundional primary amines; however, these eming agents do not lend the1nselves 

to one paekage stable coatings. 

In ~nother embodiment it is possible to use the acetoacetate (I) or enamine (ll) as a 

reactive coa.le~cent cross!inker for ccrcuring with the aqueous dispersion of an addition 

polym~r. Thls is particularly true when the latex polymer has pendant acetoacetate 

groups. Such latex polymers are described in EP~A~049~847. If the pendant acetoacetate 

functionality is introduced into the vinyl dispersion by copolymerization with 

acetoaeetoxyethyl methacrylate, such polymers may contain 1-40% by weight of this 

monomer. These vinyl addition polymer dispersions are usuaUy treated with 

equival~nt amounts of ammorua or primary amine to form the enamine in order to 

prevent hydrolysis of the acetoacetate function du.ring aging of the emulsion. When 

mwti.fu:nctkmal acetoacetates or enamines are used coalescent activity may be lower 

but eure capabmty by air or light is enhanced and such systems ccw:u.re and offer 

desfrabKe combinations of print resistance, block resistance, and solvent resistance after 

cure i§ obtained. Analytical work on these films clearly shows disappearance of the 

reactive coalescent crossbinder as well as development of improved film properties. 

· The coi\ting and/ or impregnating compositions may additionally contain 

:()1 c.:onventional materials such as, for example, pigments, extenders, dispersing agents, 

surfactants, sequ~stering agents, defoaming agents, hu.mectants, thickeners, defoamers, 

eofor~nts, waxes, badericides, fungiddes, odouu~modifying agents, and other resinous 

materials. 

The coating and./ or impregnant composition of this invention may be prepared by 

mixing the aqueous dispersion of an addition polymer with the reactive coalescent 

using conventional equipment such as, for example, a Cowles dissolver. 

The co«lting and/or impregnant composition of this invention may be applied to a 

wide variety of materials such as, for example, wood, cement or concrete, nonwoven 
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or woven fabrics, aluminum or other metals, glass, cerandcs, glazed or ung!azed tiles, 

polyvinyl chlo:dde and other plastics, plaster, stucco, and. roofing substrates such as 

aspruutk coatings, roofing felts, synthetk polymer membranes, and foamed 

polyurethane insulation; or to previously painted, primed, undercoated, wom, or 

w~athered subs;trates. 

Th~ coating ~nd/ or impregnant composition of this invention may be applied by 

teclmiques weU known in the art such as by paint brush, roUer, air-assisted spray and. 

airless sprC!ly trowels. 

1'he following eximples are intended to mustrate the coating and/ or impregnating 

com.position of tms invention. 

GLOSSARY 

The foJJ.Jlowing abbreviations are used in these Examples and are to be understood as 

having the m~arung set forth in this glossary. All percentages in these examples are 

~rcent by weight unless otherwise specified 

MEI< ~ methyl ethyl Jketone 

PAGE = polyaUylglycidylether (Santolink XI~100, Monsanto) 

AAEM = ac~toacetoxyethyl methacrylate 

(I; SR ~ swell ratio 

g~ grams 

Hg= mercury 

mm ~ millimeters 

wt =weight 

MFFT ~ minimum film forming temperature 

an ~ centimeter 

h =hour 

iiliil 
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The foUowing test procedures were used to generate the data reported in the Examples 

below: 

MEKJ!_~~ 

Films were constantly soaked with methyl ethyl ketone. Data was obtained using a 

aoclaneter with a 2 kg weight placed on the arm for a total weight of approximately 

3000 g. The t~st ended when the breakthrough to the panel was first observed. Data 

w~:re reported as double rubs {one set of back and forth). 

ft) film_~weJL~JlD2 

Thin films w~re cast down on glass slides and a portion of the film was cut and 

removed from ilie gUass slide (soaking the gUass sHde in warm water for a few minutes 

aids film removal). The film samples were measured in two directions (length and 

width). The samples were then soaked for 15 minutes in methyl ethyl ketone and 

r~me~sured. The im:reiise in each dimension was averaged to yield an average 

numerk value for linear swell, and the result was then cubed to yield a volumetric 

~well ratio. 

Thin fihM were cast down on a black vinyl sheet and cured at ambient temperature. A 

f, layer of clwe~cloth was then placed over the film and covered by a rubber stopper that 

had a sm·face area of approximately one square inch. A one kilogram weight was 

placed on top of the stopper. The resulting test sample was then placed in an oven for 

the r~po.rted time at the reported temperature (typically for two hours at 60°C) and 

then cooled. 1he print was then rated on a scale of 1 to 10 (best) according to observed 

ease of reimoval of the cheesedoth and the depth of the imprint of the film. 

·Bl<>4 Resi~~ 
Thin fihns were ast down on black vinyl sheet and cured at ambient temperature. 

Two films were placed facesto--faee and a one kilogram weight was placed on top. The 

- ------------
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resulting test sample was then placed in an oven typically for two hours at 60°C and 

then cooled. The block was then rated on a scale of l to 10 (best) according to observed 

ease of s~paration of the films and film damage upoit1 separation. 

EXAMPLE 1. Coalescent Efficacy of various acetoacetate reactive ooruescents 

To 10 gram por_tions of an aaylk latex (45% solids content, 

Tg § 44 @C, :MFFT g 35 °C) was added the coalescent indicated in the Table below at the 

foUowing levels: 0.23 grams (5 wt. o/o); 0.45 grams (10 wt.%); 0.67 grams (15 wt.%). The 

sampl~s were equilibrated for 24 hours prior to determination of the visual minimum 

film forming temperature using a Sheen temperature gradient bar. 

Remctive coalescent A was made from a mixture of 90 g. 1,4~butainediol, 500 g. methyl 

acetoacetat~, 200 g. xylene and 0.7 g. of dibutyl tin oxide. This mixture was heated to 

reflux und~1· nitrogen for 8 hours with removal of the distiHate, and yielded 19% 

m.ono$ubstituted material. 

Reactive co~J~scent B was made from a mixtw-e consisting of 400 g. neopentyl glycol, 

1298 g. mefuy]. !!tetoacetate, 400 g. xylene and 1.0 g. dibutyl tin oxide. This mixture was 

heat~d to reflux under nitrogen for 8 hours with removal of the distillate. The 
.. • 

mixtw:e was cooled to 95 °C and a 0.5 mm Hg vacuum was applied for two hours to 

remov~ thR! volatile material. Analysis of the product mixture showed the presence of 

,... 81°1@ disubstituted and 19o/o monosubstituted material. 

-~· 

Reactive cmll~scent C was made from a mixture of 140 g. 

2.,2,4~trimethyl~1,3~pentanediol and 300 grams of 2,2,6~trimethy!e4H-1,3-dioxin+one. 

This mixture wa.s heated to 120 °C for 3 hours under rutrogen with removal of the 

distillate. The mixture was then cooled to 60 °C and a 0.4 mm Hg vacuum was applied 

fo.r 2 homs to remove all volatile material. Analysis of the product mixture showed 

the presence of 44% monosubstituted and 56°/o disubstituted material. 

Reactive ~oruescent D was made from a mixture of 500 g. 2~butene~ 1,4-diol, 1350 g. 

---­ ·-·---------
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methyl acetoa~tate and 0.1 g. phenothiazine. This mixture was heated to reflux under 

nitrogen fer 8 hours with removal of the distillate. The mixture was cooled to 97 °C 

and a 0.5 mm Hg vacuum was applied for two hours to remove aU volat.He material. 

Analysis of the product mixture showed the presence of 85% disubstituted and 15% 

monosubstituted material. 

Reactive coalescent E was made from a mixture of 90 g. s .. norbornen.e--2-methanol, 250 

g. methyl ac~toacetate and 0.3 g. dibutyl tin oxide. Thls mixture was heated to reflux 

under rutrog~n for 6 hours with removal of the distillate. The mixrure was cooled to 

96 ~ and a 0.5 mm Hg vacuum was applied for two hours to remove au volatile 

4' material. Analysis of the product mixture showed >84°/c conversion. 

Reactive ~oal~scent F was made from a mixture of 99.6 g. 1,3~buta:nediol and 345 g. 

2,2,6=tdmethyl4H=l,3~dioxin'"'4-one which was heated to 120 °C for 3 hours under 

nitrog~n with removal of the distillate. The mixture was then cooled to 60 °C and a 

C.4 mm Hg va~uum was applied for 2 hours to remove an volatfle material. Analysis 

of me product mixture showed the presence of 31% monosubsti.tuted and 69% 

disubstituted materiat 

Reaetiv~ coale~eent G was made from a mhcture of 98.0 g. 2,3=butanediol and 340 g. 

2,,2,6=trimethyl-4H~l,3=dioxin~4=one. This mixtm:e was heated to 120 °C for 3 hours 

IJ under nitrogen with removal of the distillate. The :mixture was then cooled to 60 °C 

and a 0.4 mm Hg vacuum was applied for 2 hours to remove aU volatile material. 

Analysis of the product mixture showed the presence of 38% monosubstituted and 

620/o dfaubstituted nr.aterial. 

Reactive coalescent H was made from a mixture of 240 g. 2=methyl~2,4-pentanediol, 

600 g. methyl acetoacetate and 1.2 g. dibutyl tin oxide. This mixmre was heated to 

:ndlux und~r nitrogen for 6 hours with removal of the distillate. The mixture was 

eooled to 96 @C a.nd a 0.5 mm Hg vacuum was applied for two hoW's to remove all 

volatile material. Analysis of the p.rodud mixture showed the presence of 78% 

-----------------
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1nonosubstituted and 22% disubstituted material. 

Reactive coalescent I was made from a mixture of 97.0 g. borneol and 93.8 g. 
2,2,6--trimethyl=4H~1,3~ioxin-4.aone. This mixture was heated to 120 °C for 2 hours 
under nitrogen with removal of the distiUate. The mixture was then cooled to 80 °C 
and a 0.4 mm Hg vacuum was applied for 2 hours to remove aU volatile material. 
Analysis of the product mixtW"e showed >95% conversion. 

T~blie lJ. Ml1Fr at various Reactive Coa.Ilescent Levels 

.Cn~mmsttion 5~wt·~~ 10 wt. o/o ~;wt. 0/n. 

1 TJEXANOL 19 3 

2 A 19 11 5 

3 B 18 ::w 3 

4 c 19 12 6.5 
5 D 17 9 4 

6 f,: ..,. 18 11 4 

1 F 18.5 11 4 

8 G 21 12.5 6 

9 H 19 12 4 

10 I 16 10 3 

Compositions 2-10 of this invention which contain reactive coalescents A~I show 
coalescent effidency similar to comparative composition 1 containing a non~reactive 
eoolescent, TEXANOL(Eastman Kodak). 

EXAMPLE 2. Coalescent efficacy using a vinyl acetate latex and various acetoacetate 
reactive coalescents 

To 10 g. portions of a vinyl acetate latex (45% solids, Tg 7 32 °C, MFFT ~ 18 °C) was 
added the coalescent ind~cated in the Table below at the following levels: 0.23 grams 

---------
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(5 wt.%); 0.45 grams (10 wt.%). The samples were equilibrated for 24 hours prior to 

determination of the minimum film forming temperature. 

Table 2.1 MFFI' u a Function of Reactive Coalescent Level· 

k_omp~__W,Qn c~ :s wt o/o lD wt. % 

11 

12 

13 

Texanol 

D 

E 

8 

8.5 

2 

3 

4.5 

Compositions 12 and 13 of this invention incorporating reactive coalescents D and. E 

show coalescent effidency similar to comparative composition :n containing a non 

n~active coalescent (TEXANOL). 

E~'\1PLE 3. Coalescent Efficacy of Enamine Reactive Coalescent 

Polymer (I) was prepared from a monomer mixture that contained 501.7 grams of 

water, 45.74 grams of sodium dodecyl benzene sulphonate (23@/o solution), 470.6 grams 

of butyl acrylate, 1001 grams of methyl methacrylate and 22.4 grams of methacrylk add . 

.From this monomer emwsion mixture, 47.2 grams was removed and added to a kettle 

oontair.ing a. mixture of 1317.9 grams of water and 22.0 grams of sodium dodecyl 

benzene sulphonate ~ated to 85 CC under nitrogen. An initiator charge of 2.26 

gramsofsodium persulfate dissolved in 50 grams of water was added. Ten minutes 

li~ter., the remaining monomer emwsion was gradually added over a three hour 

pedod along with 1.13 grams of sodium persui.fate dissolved in 50 grams. After the 

three hour period, the emulsion was cooled to 60 °C and O.'l grams of t~butyl 

hydroperoxide dissolved in 12.5 grams of water was added followed by 1.03 grams of 

isoascorbk acid dissolved in 12..5 grams of water. The latex was cooled to ambient 

temperature. 

Reactive coalescent J was made from a mixture of 293.9 grams of trimethylolpropane 

and 1143.3 grams of tert=butylacetoacetate. nus ntlxtu:re was heated to 115 °C for 8 

-----------·-
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hours and tertMbutyl alcohol was collected as the distillate. The reaction mixture was 

cooled to 60 °C and a 1 mm Hg vacuum was applied for 2 hours to remove all volatile 
-. 

mated.al. The resulting product was trimethylolpropa.ne trisacetoacetate. 

Portions of the latex were neutralized to pH~.5 with the base indicated in the Table 

below. To a 100 gram aliquot of the neutralized latex emulsion was added 

trimethyiolpropane trisacetoacetate in the amounts indicated. A comparative series 

was abm formwated using TEXANOL as the coalescent. For the amine neutralized 

materials, an additional one equivalent of amine based on acetoacetate was then added 

to ensure complete formation of the enamine of the ttimethylolpropane 

• trisaceto.acetate. l:n these cases, the nominal weight percent of coalescent added was 

based on fue weight of the enamine form of trimethylolpropane tdsacetoacetate. The 

formulated emulsions were equilibrated for three days prior to determination of the 

minimum film forming temperature.~-~·~-~~~~·-~~~~="*""=~~~=-..... -=~~~··-=· . ~~~-~-;;;· 
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Table 3.1 MFFr of Compositions containing ens.mine reactive eoa!eseent 

Composition Base Coalescent MFFT 

14 

15 

16 

17 

18 

ammonia. 

ammonia 

ammonia 

ammonia 

5°/o Texanol 

10% Texanol· 

15% Texanol 

30 

19 

9 

• 19 
20 

KOH 

KOH 

KOH 

So/o J 
10% J 
15o/o J 

38 

25 

18 

• 
24 

2S 

26 

ammonia 5% J 
ammonia 10% J 
ammonia 15% J 

ethanolamine 5% J 
~thanolamine 10% J 
ethanolamine 15% J 

38 

27 

23 

39 

34 

25 

Compositions 18-26 of this invention containing. enamine reactive coalescents (formed 

from reactive roalescent J and ammonia or priina.ry amines) exhlbit lower MFFTs than 

comparative composition 14 which has no coalescent. The coalescent power of the 

en.amine reactive coaleseents formed from reactive coalescent J is dependent on the 

amine used to form the ena.mine. 

EXAMPLE 4. Curable reactive coalescents 

Reactive coalescent K was made from a mixture of 182.0 grams of sorbitol, 900 grams of 

methyl acetoacetate and 1.0 grams of dibutyl tin oxide. This mixture was heated to 

l'eflux unde.r nitrogen for B hours with removal of distillate. The mixture was cooled 
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to 94 «>c and ~u volatile material was removed under vacuum (1 mm Hg) over. a two 

hour period. The product mixture was composed of 36o/o tetraacetoacetate, 42°/c 

triacetoaeetate and 22% diacetoacetate. 

Reactive coalescent L was made from a mixture consisting of 61.2 grams of dry glycerol 

and 0.75 grams of sodium hydroxide .. This mixture was heated to 160 °C and 438.8 

grams of ethylene oxide were added slowly over four hours. The mixture was cooled 

to 100 @C and 1.2 grams of phosphoric acid was added and the :reaction was cooled. In a 

separate reaction, 300 grams of methyl acetoacetate, 1.4 grams of acetic add and 2.0 

grams of dibuty! tin oxide was added to the ethoxyiated glycerol and the mixt:ure was 

refluxed at 138 °C for 6 hours with removal of distillate. The mixture was cooled to 95 

@C and a 0.5 mm Hg vacuum was applied for two hours to remove all volatile material 

to give the triacetoacetate. 

Retlctiv~ coalescent M was made from a mixture consisting of 57.2 g. 

trimethylolpropane and 200 g. 2,2,6~trimethyl-4H~l,3~dioxin--4"'°ne. This mixture was 

heated to 125 @C for 2.5 hours under nitrogen with :removal ·of the distillate. Analysis 

of the prod:uct showed oruy the presence of triacetoacetate. 

Polym~r n was prepared from a monomer mixture that contained 505.6 grams of 

water, 18.1 grams of a 23% solution of sodium dodecyl benzene sulphonate, 1062.9 

grams of butyl acrylate, 454.3 grams of methyl methacrylate, 25.7 grams of methacrylic 

acid., 111.4 grruns of acetoacetoxyethyl methacrylate, 3.42 grams of n=dodecyl mercaptan. 

Then 40.0 grams of this monomer emulsion mixture was removed and added to a 

kettle containing a mixture of 1432.7 grams of water and. 11.0 grams of a 2.3% solution 

of sodium dodecyl benzene sulphonate heated to 85°C. An initiator charge of 2.52 

gram~ of sodium per~ulfate d!ssolved in 84.0 grams of water WU added. Ten minutes 

later, the ~ddition of remaining monomer emulsion was begun and. continued 

gradually over a two hour period. After the two hour period, the emulsion was cooled. 

to 6041C and 0.8 grams of t~butyl hydroperoxide dissolved in 16 grams of water was 
added followed by 0.5 grams of sodium formaldehyde bisulfite dissolved in 16 grams of 

iliiiT 
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water. Th~ latex was then cooled to ambient temperature . 

... 

To 200 grams of the polymer n was added 0.5 grams of TRITON X-405 (Union Carbide) 

and the emulsion·was neutralized to pHg7 with ammonia. A premix consisting of 9 

grams of dilsopropyladipate, 9 grams of propylene glycol, 0.5 grams of Triton X-405 and. 

22.5 grams of a 2% aqueous mixture of Natrosol 250 MHR (Hercules) was also made. 

The ooalesc~nt in the amount listed below was then added to 3 grams of the premix 

and then added to 15 grams of the latex. The formulated emulsions were equilibrated 

overnight and then films were made on Bonderite B~lOOO steel panels. The films were 

heated at 60 °C for three days to allow for film coalescence and then placed in. a sealed 

• container containing a large molar excess of a 37% aqueous formaldehyde solution for 

thr~e day~. The films were then removed, air dried and solvent rub resistance was 

obtained as a measW'e of the level of cure. 

Ta.b!e 4.1 Evaluation of compositions conta.aning curabie reactive coalescents 

~~ _C_a,al~~mt~,,,.c =~.c~ MEK Stllvent 

~W! Q._.iL~~ {.t\mJl ~) &mJ. 

28 none none 50 

29 M 0.47g .. 300 

30 c O.Sg .. 180 • 
31 none K 0.46g 380 

32 M 0.47g K 0.46g 720 

33 c 0.5g K 0.46g 315 

34 none L 1.03g 190 

35 M 0.47g L 1.03g 360 

36 c 0.5g L 1.03g 290 

------··----·-··· 
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Compositions 29~36 of this invention containing reactive ooalescents show improved 

cure over comparative example 28 without reactive additives. 

EXAMPLE 5. Autoxidative cure of composition containing acetoacetate reactive 

coalescent 

This example shows that a composition containing _ac:etoacetate reactive coalescent and 

M\ aeetoacet~te functional polymer will cure by autoxidative processes. 

Reactive coalescent N was made from a mixture consisting of 500 grams of d=sorbitol 

and 1300 grams of tert-butylacetoacetate. "Ibis mixture was heated to 105 °C fQr 8 hours 

and te:rt=butyl akohol was collected as the distillate under reduced pressure. The 

reaction mixture was cooled to 60 °C and a 1 mm Hg vacuum was applied for 2 hours 

to remove an volatile material. Analysis of the resulting produ~t indicated an average 

substitution of 3.2 ac:etoaceta.te furu:tional groups per molecule. 

A polym~r {Ill) was prepared from a monomer mixture that contained 501.7 grams of 

watE!rg 18.13 gr1.ms of Alipal C0-436, 149.4 grams of acetoacetoxyethyl methaayiate, 

612.3 gi·am§ of butyl acrylate, 652.9 grams of methyl methacrylate and 19.4 grams of 

methacrylk acid. From this monomer emulsion mixture, 47.2 grams was removed 

and add~d to a kettle containing a mixture of 1311.9 grams of water and 8.74 grams of 

Allipa~ C0~6 heated to 85 °C under nitrogen. An initiator charge of 2.26 grams of 

sodium persu!fate dissolved in 50 grams of water was added. Ten minutes later, the 

remairung monomer emulsion was gradually added over a three hour period along 

with 1.13 grams of sodium persulfate dissolved :in 50 grams. After the three hour 

period, the emulsion was cooled to 60 °C and 0.7 grams of t-buty! hydroperoxide 

dissolved in 12.5 grams of water was added foJllowed by 0.5 grams of isoascorbk add 

dissolved in·12.s grams of water. The latex was cooled to ambient temperature. 

An additivf!s solution consisting of 0.3 grams of Triton X'"405 (Union Carbide), 4.1 

grams of propylene glycol, 4.1 grams of dilsopropyladipate, 5.11 grams of a 2% aqueous 

solution of Natroool 250 MHR (Hereules), 0.68 grams of a 6% solution of cobalt 

---------~~-
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(h\terar), 0.12 grams of methyl ethyl ketone oxhne and 1.23 grams of linolek acid were 

mixed. Mixed with this solution were the additives Usted in the Table below (ethyl 

liooleate a~ 7 wt.% and Santolink XI~lOO at 10 wt.%). The premix was then added to 

100 grams of the latex that had been neutralized to an equilibrated. pH=9.5 with 

ammonia. The formulations were mixed and equilibrated for 24 hours. Films were 

applied and air dried to give about 1~2 inil thick films. These were cured under 

ambient conditions and tested. 

Table 5.1 Evaluation of cure of compositions containing acetoacetate reactive 

coalescent 

C~mlP, Rea.dive Additional fil__ltIL_5=weU R~tios him Block 

~ Q:Qs_filinket z_~ 28 day.s. 28da~ ~ 

37 non~ lnO!IU! 4.8 3.4 8 9 

38 J none 8.7 5.3 4 ., 
39 J ethyl linoleate 4.0 2.8 6 5 

40 J Santolink XI~ 100 3.9 3.4 8 9 

41 N none 5.6 5.8 3 1 

42 N ethyl Hnoleate 3.9 8.4 6 1 

43 N SantoHnk Xl-100 5.3 3.3 6 6 

Note: Santolink Xt~lOO (Monsanto) is a 10 equivalent polyallylglyddyl ether of 

MWg1200. 

Compositions 38-43 of this invention incorporating a.cetoacetate reactive eoalescents 

and an acetoacetate functional latex show evidence of autoxidative cure with ~gher 

levels of aosslinker (compositions 39,40,42 and 43) showing cure comparable to a 

control film without reactive coalescent. 

iiilir· 
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EXAMPLE 6. Rate of autoxidative cure of composition containing acetoacetate reactive 

coalescent and acetoacetate polymer 

The rat~ of reaction of the multifunctional acetoa.cetate reactive coalescent J 
formulated with an acetoacetate functional polymer (Ill) in fillms from Exmnple 5 was 

determined by dissolving the cured film in a kn.own amount of di1nethyl sulfoxide 

and analyzing for reactive additive J by high pressure liquid chromatography against 

calibratkm samples. 

Table 6.1 Rate of autmddative cure 

k_ur•tlm1~~i~~ 1 1 14 

W gigbt % Lemainin.g _ itLlbe__film 

9.6 5.2 2.5 0 

ao o o o 
8.3 0.5 0.8 0 

Compositions 38=40 of thls invention are shown to have incorporated the reactive 

coalescent into the film. 

EXAJMPLE 7. Rate of autoxidative cme of composition containing acetoaeetate 

reactive coalescent and nonfunctional polymer 

A polymer (IV) was prepared by a similar procedure to polymer I from a monomer 

Inixnue that contained 501.7. grams of water, 45.74 grams of sodium dodecyl benzene 

sulphonate (23% solution), 141 grams of butyl acrylate, 127.6 grams of methyl 

methaaylate and 19.4 grams of metllaerylk acid and 3.0 grams of n~dodeeyl mercapt1n. 

Compositions were formulated and films made by a procedure similar to those of 

eo:mpooitiom 38"'40 from Example 5 with non~functilonal poilymer IV replacing 

acetoacetate functional polymer m. The rate of reaction of the reactive coalescents 

mixed with a non~ functional .Polymer was determined by dissolving the cured film in 

a known amount of dimethyl sulfoxide and analyzing for the reactive additive by high 
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pressure liquid chromatography against calibration samples. All three films showed 

complet~ foss of the reactive additives by seven days. 

EXAMPLE 8. Curing efficacy of compositions containing ens.mine reactive coalescent 

A p.olymer M was prepared from a monomer mixture that contained 501.7 grams of 

water, 45.74 grams of sodium dodecyl benzene swphonate (23% solution), 74.7 grams 

of aeetoacetoxyethyl methaerylate, 709.7 grams of butyl acrylate, 690.2 grams of methyl 

met:Mcrybute, 19.4 grams of methacrylk add and 2.99 grams of IKlodecyl mercaptan. 

Prom this monomer emwsion mixture, 47.2 grams was .removed and added to a kettle 

containing a mixture of 1311.9 grams of water and 22.04 grams of sodium dodecyl 

benzene swphonate heated. to 85 °C under nitrogen. An initiator charge of 2.26 grams 

of sodium persulfate dissolved in 50 grams of water was added. Ten minutes later, the 

remaining monomer emulsion was gradually added over a three hour period along 

with 1.13 grainS of sodium persulfate dissolve~ in 50 grams. After the three hour 

period, the emulsion was cooled to 60 °C and 0.7 grams of t~butyl hydroperoxide 

dissolved in 12.5 grams of water was added foUowed by 1.03 grams of isoascorbk acid 

dissoUv~d in 12.5 grams of water. The latex was cooled to ambient temperature. 

Aliquots (100 g) of polymer IV and polymer V were neutralized to pH=9.5 with 

etlumolamine. An additional 0.57 grams of ethanofamine was added to the polymer V 

portkms for complet~ enamine formation. To one aliquot of each polymer was added 

4.0 gra~ of reactive coalescent J and 1.9 grams of etha.no!amine for complete 

enami:rm(reactive coalescent JE) formation. A premix consisting of 4 grams of 

propylene g!ycol and 1 gram of a 10% aqueous solution of QR~708 ·(Rohm and Haas) 

was thl!n added. After a 24 hour equilibration period, films were applied on glass 

slides ~nd viny1 sheet then air dried to give 1~2 mil thick coatings. The films were 

@xposed for varying periods of time to ultraviolet radiation provided by 8 UV A-340 

bulbs (~Panel Co) arrayed 16 inches above the films in a light box. Total radiation 

lev~l above the films is 4.7 Joules/an2/hour. Film swell ratioo in methyl ethyl ketone 

and print ratings of the unexposed and exposed films were made. 
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Table 8.1 Curing of compositions containing e1wnine reactive coalescent 

Reactive FiimSwd_~ ~ 

c_~ fru.. r;__~_t, ~---h -Z2.l\ !Lb LU 

46 

41 

lV 

IV 

v 
v 

none 

r:s 

none 

dissolves 

dissolves 

4.8 

dissolves 

dissolves 

dissolves 

6.4 

5.1 

2 

2 

3 

1 

2 

6 

7 

6 

Composition 45 incorporating enamine reactive coalescent JE and polymer IV without 

AAEM, the print rating of the cure_d film improved versus comparative exampie 44. 

Coll" .. position 47 exhibits an improved sweU ratio of the film compared to composition 

46 without the enamine reactive diluent. 

EXAMPLE 9. Hydrolysis Resistance of Reactive Coalescents 

Reactive coalescent 0 was made from a mixture of 118.8 grams of 1,6--hexanediol and 

323.0 grams of tertabutyiacetoacetate. nus mixture was heated to 100 °C under nitrogen 

for seven hours whlle all distillate was coUeded to give a liquid identified as 

1,6--hexan~diaeetoacetate . 

Reactive coalescent P was made from a mixture of 115.0 g. 2,S..hexanediol and 320.0 g. 

tert~butylaceroac:etate. This mixture was heated to 100 °C under nitrogen for six hours 

while all distillate was collected to give a low melting solid identified as 

2,S~hexanediacetoacetate. 

A polym~r VI was made from a monomer mixture of butyl acrylate, methyl 

m~thaerylate and methacrylic add was formulated with 20 wt o/o based on polymer 

weight of the diacetoacetate indkated in. Table 9.1. The pH of the samples were 

adjusted with dbnethylethanolami~e or ammonia to the indkated level. These were· 

equilibrt\ted overnight and the pH of the ammonia containing samples were 
---.I·--·-------
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readjusted to the listed value to ensure complete enamine formation. The samples 

wer~ then sea.led and heated at 60 °C for ten days and the pH after treatment was 

obtained. Hydrolysis of the acetoaeetate/ena.mine functionality was determined by 

quantitative l3C NMR and listed as a percentage lo~s compared to the original 

material." 

Table 9.1 Hydrolysis Resistance 

~gmp~km 

48 

49 

50 

51 

52 

53 

54 

55 

Cgfil~ent 

0 

0 

0 

0 

p 

p 

p 

p 

.lh\K 

none 

DMAE 

DMAE 

NH3 

none 

DMAE 

DMAE 

NH3 

~ 

2.9 

9.5 

2.9 

9.5 

pH 

.nm: 

2.6 

6.9 

9.0 

9.3 

2.9 

6.9 

9.0 

9.4 

% Hydrolysis 

~~ 

33°/o 

4.8 

6.5 

<30/@ 

5% 

6.0 

7.8 

<3% 

12% 

37o/c 

4% 

7o/o 

The data. show that acetoacetate functional Jtnateria.! made from a secondary alcohol 

(compositions 52.~55) is more hydrolysis resistant than materiaJl made from a primary 

akohol (48~51). Formation of the eruunine using ammonia (51and55) also gives 

hyd?olysi~ resistant materials. 

EXAMPLE 10. Acetoaeetoxyethyl methacrylam monomer as a reactive coalescent 

Acetoocetoxyethyi methacrylate was added to an acrylic latex polymer composed of 

methyl methaaylate, butyl acrylate, and methaeryUc acid (45% solids content; 

MFFT§33 C.) at 3% ,6o/o, and lOo/o by weight based on the weight of polymer. The 

mixtures were then divided and one set was neutralized with ammonia to pH:;;;9.5, 

thereby forming the enmnine of AAEM, and the other set was neutralized to pHg7 
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with pot~ssiwn hydroxide. After equµibration the MFFrs were 1neasured; results are 

presented in Table 10.1. 

T~ble 10.1 AAEM monomer as a -:reactive coalescent 

MEFI 

0 

3 

6 

10 

33 

23 

14 

6 

ILAAEM enamine, 

33 

25 

17 

8 

AAEM monomer functions as a coalescent with the enamine form of the monomer 

being slightly less effective than the monomer itself. 

EXAMPLE 11. VolatiHty of AAEM monomer in rur~dded films 

Acemcett:oxyethyl methaaylate was added to an acrylic latex polymer composed of 

methyl methacrylate, butyl acrylate, and methacrylk add (45% solids content; Tg = 0 

C.) at 10% by weight based on the weight of polymer. The latex mixture was then 

rum.b'alized to pH~9.5 with ammonia. A film was applied to a glass panels and dried 

under ambient conditions. The film was weighed periodically to determine the rate of 

loss of AAEM as a function of time; weight loss data are presented in Table 11.1. 

Tabl~ 11.1 Volatility of AAEM monomer in air=dried film 

limit. (dJ.~ysl .%.,.._AAEM Remaining 

0 

3 

4 

.7 

10 

100 

95 

91 

71 

70 

Substantial portions of AAEM remain in the film over an extended period of time, 

perm:O.tting AAEM to function as a reactive coalescent. 
-------
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We Claim: 
Ulil lllUlll fUllI 
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1. A composition for coating and/or impregnating comprising an aqueous dispersion 

of a vinyl addition polymer and from 1 % to 200%, pre~rably from 5% to 50% by 

weight, based on the weight of said polymer, of a reactive coalescent which is an 

acetoaceta.t~ of formula I, enamine of formula n, or mixture thereof, 

(~CO CH2 CCh)x R 

I 

R1NH 

i 

(CH3 c~ CCh)x R 

II 

wherein R i~ a monovalent or polyvalent organic radkal, Xis an integer from 1to6 

whose value is equal to the valence of the organic radical Rand Rt is hydrogen or C1~ 

Cn alkyl. 

2. The ~ompositicm. of daim 1, further comprising from .0005°/o to 2.o/o by weight, based 

on the w~.ight of said reactive coalescent, of a drier; the drier preferably being a salt of 

cobalt or inanganese, such as cobalt odoate, cobalt naphthenate, manganese octoate or 

mang~n~se naphthenate. 

3. Th~ composition of clabns 1 or 2., further comprising from 1 o/o to 15% by weight, 

based on the weight of said. reactive coalescent, of autoxidizable additive; the 

autmdruzable additive preferably being a simple ester of an unsaturated fatty acid. 

4. 1ne composUion of claims 1, 2 or 3, further comprising from 0.1% to 2% by weight, 

baC)ed on the weight of said reactive coalescent, of volatile stabilizer; the volatile 

stabilizer preferably being methyl ethyl ketoneooQxi.me, methyl butyl ketont"H>xime, 

5~methyl-3~heptanone--oxime, cyclohexanone~oxime or butyraldehyde-oxime. 

Jliiir.· 
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s. The eon1position of daims 1, 2, 3 or 4, wherein said polymer has a glass transition 

temperature from "'40@C to 150°C •. 

6. The composition of any one of the p.receding clabns, wherein said polymer 

comprises pendant acetoacetate groups. 

1. The composition of any of the p:reeeding daitns, wherein said polymer comprises 

1 % to 40% by weight, based on the weight of said polymer, copoUymedzed 

aeetoacetoxyethy! methaaylate. 

8. A composition according to any preceding claim, which has been cured either by 

exposing it to air for at least 28 days, or exposing it to light with a wavelength of from 

200 nanometers to 400 nanometers; 

9. A method of forming a cured composition compri$ing: (a) forming a composition as 

defin~d in any of dahns 1to7; and (b) exposing said composition to air for at least 28 

days, or exposing it to light with a wavelength of from 200 nanometers to 400 

nanometers. 

1~. A m~thod for improving the coalescence of an aqueous dispersion of a vinyl 

addition polymer comprising admixing from 1 % to 200%, preferably from 5% to 500/o 

by weight, based on the weight of said polymer, of a reactive coalescent which is an 

aceto~cet~te of formula I, enamine of formula ll, or miXture thereof, 

(C~ CO CH2 C~)x R 

I 

R11NH 

I 

(CH3 C~ C"2)x R 

n 

71iUT 
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.. ::~_-wherein R ~ a_mo~valent or polyvalent organic radical, Xis an integer from 1to6 
'·-·-· f -'.~; woos~ value is equal to the valence of the organic radical R and Rl is hydrogen or c1-

/ 

C22 ~!ky!. -· 

/ 11. Use of an emanine or acetoaeetate as defined in elaim 1 as a reactive coalescent. 

; 

) 
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