1 ' . AQUECUS PCLYURETHANE CCNPCSITICNS o The present
i nventi-on rel ates to novel agueous resin conpositions and nore particul arly
to novel aqueous sel-fcrosslinkabl e resin conpositions conprising an aqueous
di spersi on of pol yurethane and vinyl  polyners. . For the purposes of
this invention, an "aqueous dispersion” Treans a dispersion of -the polyners
in an aqueous medi um of which water is the principal conponent.

Aqueous resin compositions conprising aqueous pol yurethane di spersions are
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particularly advantageous since, due to the absence or low content of
organic solvents, these édueous compositions have no toxic and
odoriferous adverse effects on the environment. Therefore, agueous
polyurethane dispersions.are becoming more and more important.
However, serious drawbacks of aqueous polyurethane dispersions are
their poor solvent and water resistance.

In order to improve solvent and water resistance properties and
other physical properties, such as adhesion to substrates of the
coatings formed from agqueous polyurethane dispérsions, it has already
been proposed to add to these dispersions various crosslinking agents.
For example, U.S. Patents No. 4,301,053 and No. 5,137,967 describe
agqueous compositions comprising a carboxyl group-containing
poiyurethane and a trifunctional aziridine compound or a melamine-
formaldehyde resin to achieve crosslinking. It has also been proposed
in U.S. Patent No. 4,598,121 to provide low temperature
selfcrosslinkable aqueous polyurethane dispersions by incorporating
hydrazide groups into the polyurethane chain and adding formaldehyde.
However, the pot life of a composition containing a crosslinking agent
in a polyurethane dispersion is;limited to one or two days at room
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-2 tenperature. This nmeans that the end-user.has to add the crosslinking
agent just prior to the application of the dispersion. On the other hand,

. the use of relatively toxic crosslinking agents such as aziridi ne conpounds
or formal dehyde i s undesirable for nmany 4pplications. It has al so been
proposed to nodify the propertles of aqueous pol yurethane di spersions by
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I n maxi mal per ormance crosslinking wmth external
crossl| i nhiatgragisnersibslitt ito| the REssenesl qfuarionic salt groups. European

patent application No. 510,572 discloses the polymerization of a vinyl
monomer simultaneously with the chain extension of the polyurethane.
However, to obtain maximal performance in terms of chemical resistance
and abrasion resistance, crosslinking with external crosslinking agents
must still be carried out, since the mixtures are not selfcrosslinkable
in that a chemical reaction between the polyurethane and the vinyl
polymer does not occur.

Recently, a lot of attention has been drawn on the development of
storage stable, ohe-component acqueous dispersions of polyurethane-
acrylic graft copolymers because of their improved compatibility,
weatherability and f£film formation behavior. For example, European
patent application No. 167,188 discloses a process wherein
polymerizable acrylated urethane polymer dispersions are used in an
emulsion polymerization with other vinyl monomers to obtain a stable
aqueous dispersion of urethane-acrylate graft copolymers. However, in
this case also, to obtain maximal performance, crosslinking with
external crosslinking agents must still be carried out.
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conprising a functionalized pol yurethane and a functionalized vi-nyl polyner
whi ch are sel fcrosslinkable at ambi ent or 10w tenperatures. For exanple, a
pol yur et hane: pol yner -bearing hydrazi ne fynctional groups is crosslinked
with a vinyl polyner bearing carbonyl functional groups via azonethine
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or catalysts, which have a long pot life, which have a broad range of
properties so as to enable the production of coatings and adhesives,
the quality of which is at least equal to that of the known low
temperature curable aqueous polyurethane polymer compositions and
whereby, at the saﬁe time, the components of the composition,
particularly the polyurethane, may be prepared by a simple
manufacturing process involving cheap and readily available raw
materials.

We have now discovered a new and useful class of agueous
selfcrosslinkable resin compositions which comprise polyurethane
polymers having anionic salt groups as sole chain-pendant (i.e.
lateral) functional groups (which are normally already present to
render the polyurethane self-dispersible in water) and vinyl polymers
having chain-pendant (i.e. lateral) acetoacetoxyalkyl ester functional
groups, whereby selfcrosslinking is effected, at ambient or moderately
elevated temperatures du;ing and/or after film formation and which

compositions further have a remarkably long pot life (i.e. more than 6



4 nonths at roomtenperature) and do not incorporate expensi-ve and
potentially toxic external crosslinking agents. - Thus, according to the
present invention, there'is provided an aqueous selfcrosslinkable resin
conposi ti on which conprises an aqueous dj spersion containing at |east one
pol yurethane pol yner having anionic salt groups as sol e chain-pendant
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according to the follow ng e uatlons
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The selfcrosslinking reaction afforded by the compositions of the
present invention is believed to occur through the formation of ester
bonds between the acid function of the anionic salt groups of the
polyurethane polymer and the chain-pendant acetoacetoxyalkyl ester
groups of the vinyl polymer (transesterification via acidolysis by
acyl-oxygen fission; see J.KOSKIKALLIO in “The chemistry of carboxylic
acids and esters", edited by S.PATAI, (1969), 126-131) according to the
following equétions:

o] 0 0 0 0
I I " il il
PU—COOH + H,C—C—CH,—C—0—alk—VP — PU—C—O0—alk—VP + H,C—C—CH,—C—OH

and

0 0 0
Il Il I
HC—C—CH,—C—OH — HC—C—CH, + (0,

wherein PU designates a polyurethane polymer chain, VP a polymer chain
derived from vinyl monomers, and alk represents an alkylene radical
(although applicant does not wish to be held to this hypothetical
mechanism) . '

Such a selfcrosslinking reaction between the polyurethane polymer
and the vinyl polymer will take place during and/or after film
formation (on removal of the agueous carrier phase) when the
composition has been applied on a substrate. This results clearly in
the formation of a polymeric £ilm having properties not found to be
those of the non-functional polymer components but showing in many

instances a unique set of physical, optical and mechanical
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chain-pendant anionic salt functional groups selected from the group
consisting of the
-COOM and -SO3M groups, preferably the -COOM group, wherein M
represents an alkali metal or an ammonium, tetraalkylammonium or
tetraalkylphosphonium group.

These anionic salt groups are present in the polyurethane polymer
in an amount of from 0.01 to 2 milliequivalents per gram of
polyurethane polymer.

The polyurethane polymer present in the compositions of the
present invention is preferably the reaction product of:

(1) an isocyanate-terminated polyurethane prepolymer formed by
reacting at least
(a) an excess of an organic polyisocyanate;
(b) an organic compound containing at least two isocyanate-
reactive groups; and
(c) an isocyanate-reactive compound containing anionic salt
functional groups (or acid groups which may be subsequently
converted to such anionic salt groups); and
(2) an active hydrogen-containing chain extender.
The organic polyisocyanate used according to the present

invention for the preparation of the isocyanate-terminated polyurethane
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The total amount of the organic polyisocyanate can be of from 10
to 60% by weight of the polyurethane polymer, preferably of from 20 to
50% by weight and more preferably of from 30 to 40% by weight.

The organic compounds containing at least two isocyanate-reactive
groups used for the preparation of the isocyanate-terminated
polyurethane prepolymer may be polyester polyols, polyether polyols,
polycarbonate polyols, polyacetal polyols, polyesteramide polyols or
polythioether polyols. The polyester polyols, polyether polyols and
polycarbonate polyols are preferred. These organic compounds
containing at least two isocyanate-reactive groups preferably have a
number average molecular weight within the range of 400 to 5,000.

Suitable polyester polyols which may be used include the
hydroxyl-terminated reaction products of polyhydric, preferably
dihydric alcohols (to which trihydric alcohols may be added) with
polycarboxylic, preferably dicarboxylic acids or their corresponding
carboxylic acid anhydrides. Poiyester polyols obtained by the ring
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triethylene glycol, tetraethylene glycol, dibutylene glycol, 2-methyl-
1,3-pentanediol, 2,2,4-trimethyl-1,3-pentanediol, 1,4-
cyclohexanedimethanol, ethylene oxide adducts or propylene oxide
adducts of bisphenol A or hydrogenated bisphenol A. Triols or tetraols
such as trimethylolethane, trimethylolpropane, glycerine and
pentaerythritol may also be used. These polyhydric alcohols are
generally used to prepare the polyester polyols by polycondensation
with the above-mentioned polycarboxylic acids, but according to a
particular embodiment they can also be added as such to the
polyufethane prepolymer reaction mixture.
Suitable polyether polyols include polyethylene glycols,
polypropylene glycols and polytetraethylene glycols.
Suitable polycarbonate polyols which may be used include the
reaction products of diols such as 1,3-propanediol, 1,4-butanediol,
1, 6-hexanediol, diethylene glycol, triethylene glycol or tetraethyléne
glycol with phosgene, with diarylcarbonates such as diphenylcarbonate

or with cyclic carbonates such as ethylene and/or propylene carbonate.

......
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from1l toydy i20RL&ShHalic acids. Suitable examples of sulfonated diols

include sodiosulfohydroquinone and 2-(sodiosulfo)-1,4-butanediol. As a
variant of the process, sulfonate groups can also be incorporated
during the chain extehsion using sulfonated diamines such as for
example the sodium salt of 2,4-diamino-5-methylbenzenesulfonic acid.

The carboxylate salt groups incorporated into the isocyanate-
terminated polyurethane prepolymérs are derived from hydroxycarboxylic
acids represented by the general formula (HO)xR(COOH)y, wherein R
represents a straight or branched chain hydrocarbon radical having 1 to
12 carbon atoms, and x and y are integers from 1 to 3. Examples of
these hydroxycarboxylic acids include citric acid and tartaric acid.
The most preferred hydroxycarboxylic acids are the o, x-
dimethylolalkanoic acids, wherein x=2 and y=1 in the above general
formula, such as for example, the 2,2-dimethylolpropionic acid.

The pendant anionic salt group content of the polyurethane
polymer may vary within wide limits but should be sufficient to provide
the polyurethane with the required degree of water-dispersibility.

Typically, the total amount of these anionic salt group-containing
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prop If desired, the preparation of the isocyanate-terminated

polyurethane prepolymer may be carried out in the presence of any of
the known catalysts suitable for polyurethane preparation such as
amines and organometallic compounds. Examples of these catalysts
include triethylenediamine, N-ethyl-morpholine, triethylamine,
dibutyltin dilaurate, stannous octanoate, dioctyltin diacetate, lead
octanoate, stannous oleate, dibutyltin oxide and the like.

During the preparation of the isocyanate-terminated polyurethane
prepolymer the reactants are generally used in proportions
corresponding to a ratio of isocyanate groups to isocyanate-reactive
groups of from about 1.1:1 to about 4:1, preférably from about 1.3:1 to
3:1.

Any acid groups which may be present in the polyurethane
prepolymer are converted to anionic salt groups by neutralization of
said groups, before or simultaneously with the preparation of an
aqueous dispersion of this prepolymer. The dispersion process of the
polyurethane prepolymer is well known to those skilled in the art, and
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solvent) 1 n an aqueous rre Ium an al n-exten e pr gO ymer wth an
acti ve dispersions such as hydrides, hydroxides, carbonates and bicarbonates.

The total amount of these neutralizing agents should be
calculated according to the total amount of acid groups to be
neutralized. To be absolutely sure that all acid groups are
neutralized in the case volatile organic bases are used, it is
advisable to add the neutralizing agent in an excess of 5 to 30% by
weight, preferably 10 to 20% by weight.

The aqueous polyurethane polymer dispersions may be prepared by
dispersing the isocyanate-terminated polyurethane prepolymer
{optionally in the form of a solution in an organic solvent) in an
aqueous medium, and chain-extending the prepolymer with an active
hydrogen-containing chain extender in the aqueous phase.

The active hydrogen-containing chain extender which may be used
to react with the isocyanate-terminated polyurethane prepolymer is
suitably a water-soluble aliphatic, alicyclic, aromatic or heterocyclic
primary or secondary polyamine having up to 80, preferably up to 12
carbon atoms, or water. In the latter case, a fully reacted
polyurethane polymer is obtained with no residual free isocyanate

groups.
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bi s(4- an1am}n©ethyl)-N-(2-p1pera21noethyl)amlne, N,N-bis(2
piperazinoethyl)amine, guanidine, melamine, N-(2-aminoethyl)-1,3-
propanediamine, 3,3'-diaminobenzidine, 2,4,6-triaminopyrimidine,
dipropylenetriamine, tetrapropylenepentamine, tripropylenetetramine,
N,N-bis (6-aminohexyl) amine, N,N'-bis(3-aminopropyl)ethylenediamine,
2,4-bis(4'-aminobenzyl)aniline, 1,4-butanediamine, 1,6-hexanediamine,
1,8-octanediamine, 1,10-decanediamine, 2-methylpentamethylenediamine,
1, 12-dodecanediamine, isophorone diamine (or l-amino-3-aminomethyl-
3,5, 5-trimethyl-cyclohexane), bis(4-aminocyclohexyl)methane [or
bis (aminocyclohexane-4-yl) -methane] and bis(4-amino-3-
methylcyclohexyl)methane [or bis (amino-2-methylcyclohexane-4-
yl)methane], polyvethylene imines, polyoxyethylene amines and/or
polyoxypropylene amines (e.g. Jeffamines from TEXACO).
The total amount of polyamines should be calculated according to
the amount of isocyanate groups present in the polyurethane prepolymer.
The ratio of isocyanate groups in the prepolymer to active hydrogens in
the chain extender during the chain extension is in the range of from
about 1.0:0.7 to about 1.0:1.1, preferably from about 1.0:0.9 to about

1.0:1.02 on an equivalent basis.
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least one other ethylenically unsaturated monomer.

Preferred monoethylenically unsaturated monomers containing an
acetoacetoxyalkyl ester group are compounds having the formula R-0-CO-
CH,~-CO-CHy wherein R represents a CH,=CR'-COO-R"~ group or a CH,=CR' -
R"- group in which R' is -H ox —CH3 and R* is an alkylene radical
having 1 to 12 carbon atoms. The most preferred monomer of this type
is acetoacetoxyethyl methacrylate.

The amount of the monoethylenically unsaturated monomer
containing an acetoacetoxyalkyl ester group represents generally from
about 1 to about 80% by weight, preferably from about 5 to 50% by
weight of the vinyl polymer.

The other ethylenically unsaturated monomers (i.e. monomers not
providing the acetoacetoxyalkyl ester functionality) which may be used
for the formation of the wvinyl polymer are selected from the group
consisting of
a) alkyl acrylates and alkyl methacrylates, the alkyl radical of

which has 1 to 12 carbon atoms, such as methyl methacrylate,

methyl acrylate, ethyl acrylate, butyl acrylate, 2-ethylhexyl
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Said «, p-monoethylenically unsaturated carboxylic acid may be present
in an amount of 0 to 10% by weight of the vinyl polymer. The vinyl
polymers bearing chain-pendant acetoacetoxyalkyl ester groups for use
in the present invention preferably have a weight average molecular
weight within the range of 10,000 to 500,000, preferably of 150,000 to
300, 000.

The vinyl polymer bearing acetoacetoxyalkyl ester functionality
may be prepared by any suitably free-radical initiated polymerization
technigue.

The emulsion polymerization of the monomers may be carried out
according to known methods, for example by using a semi-batch process
wherein a pre-emulsion of the above-mentioned monomers is introduced
into a reactor containing an aqueous solution of a free-radical
initiator and heated at a constant temperature of between 60 and 95°C,
preferably between 75 and 85°C, for a period of 1 to 4, preferably 2 to
3 hours to complete the reaction.

The pre-emulsion of the monomers can be prepared by adding each
monomer with stirring to an agqueous solution of an emulsifier,

preferably an anionic type emulsifier, such as for example lauryl
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average pa bb?.xle os.cl 59 Qlfxgravmg cylinders and the like to any substrate
including wood, fabrics, paper, plastics, fiberboard, cardboard, glass,

glass fibers, ceramics, concrete, leather, metals and the like, for
industrial or domestic purposes.

The aqueous resin compositions suitably have a total solids
content of from about 20 to 65 % by weight, preferably from about 25 to
50 % by weight, a viscosity measured at 25 °C of 50 to 5000 mPa.s, a pH
value of 7 to 11, preferably 8 to 9 and an average particle size of
about 10 to 1000 nanometers, preferably 50 to 300 nanometers.

After having been applied to the article in question, the
deposited coatings are cured at ambient temperature for a period of 3
days, or at a higher temperature for a shorter period of time. The
cured coatings thus obtained exhibit excellent adhesion, outstanding
water and solvent resistance, mechanical strength, durability,
flexibility and transparency.

Thus, the aqueous resin compositions of the present invention can
be used for the preparation of varnishes and protective coatings, as
lamination adhesives, etc., with excellent properties.

If desired, the compositions of the present invention may include

other auxiliary substances (additives) which may be added to the final
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the dibutylamine backtitration method. The free monomer ‘content of the

vinyl polymer dispersions is monitored by gas chromatography.

The viscosity (n)of the agueous polymer dispersions is measured
at 25°C with a Brookfield RVT Viscometer, using spindle No. 1 at 50 rpm
when the viscosity is under 200 mPa.s or spindle No. 2 at 50 rpm when
the viscosity is higher than 200 mPa.s.

The average particle size of the agueous polymer dispersions is
measured by laser light scattering using a Malvern Particle Analyzer
Processor types 7027 & 4600SM.

All the measures on the final coatings are carried out on a
coating prepared with-a bar coater, in order to obtain the appropriate
thickness and cured for 3 days at 20 °C.

The scorch test for a coating is carried out in the following
manner: a 10 x 10 cm piece of a 100 micrometer f£ilm of the coating is
placed with the middle part between two heated metal plates for 10
seconds and then evaluated for mechanical consistency. This procedure
is repeated several times at increasing temperature intervals of 5-

10°C. The reported scorch temperature is the temperature at which the
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opagque film (woxrst).

The methyl ethyl ketone (MEK) rub test of the coatings is

effected in the following manner: a 50 micrometer film is rubbed with a

" cotton rag saturated with methyl ethyl ketone until the film fails
(i.e. is showing through). One rub is equal to a forward and backward
stroke. The reported number is the number of rubs required to break
through the £ilm.

To measure the gel content of the aqueous resin compositions, a
light weight basket is immersed for 10 seconds, into the composition to
be tested, dried at 20°C during 3 days under air circulation, weighed
and then immersed in methyl ethyl ketone (MEK) or N,N-dimethylformamide
(DMF) for 24 hours at ambient temperature. The basket is removed from
the solvent and dried at ambient temperature for 12 hours, then at
120°C for 2 hours and then weighed again. The reported gel content is
the ratio, expressed in %, of the weight of the coatings measured after
24 hours immersion in the solvent with respect to the weight of the
coating measured before immersion in the solvent, i.e. the % coating

weight retained on the basket after the immersion in the solvent.
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havi ng a hydroxyl nunber of 135.2 ng KOH g, 67.0 g of 2, 2-

Examples 1 to 8. Pr
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Example 1.

830.0 g of a polycaprolactone diol (TONE 0210 Polyol from UNION
CARBIDE) having a hydroxyl number of 135.2 mg KOH/g, 67.0 g of 2,2-
dimethylolpropionic acid, 9.0 g of trimethylolpropane and 675.8 g of

1,3-bis(l-isocyanato-l-methylethyl)benzene are introduced into a 2-
liter four-necked round-bottomed flask equipped with a mechanical
stirrer, a thermometer, an air condenser, a nitrogen inlet and a
dropping funnel. The mixture is heated at 85-95°C with stirring and
0.16 g of dibutyltin dilaurate, as catalyst, is introduced. The
reaction mixture is maintained at 85-95°C for 4 hours. At this point
the reaction mixture has an isocyanate content of 1.44 meqg/g. The
polyurethane prepolymer thus obtained is then cooled to 50-60°C.

1160.0 g of demineralized water and 23.0 g of triethylamine, as
the neutralizing agent, are introduced in a dispersing vessel equipped
with an appropriately sized Cowles-type mixing unit and 600.0 g of the
above prepared polyurethane prepolymer are added slowly at 50-60°C with
vigorous stirring. About 5 minutes after the addition of the

prepolymer is complete, 50.1 g of 2-methylpentamethylenediamine



di net hyl ol propionic acid, 9.0 g of trimethyl ol propane and 675.8 g of

1, 3-bi s(l -isocyanat o-| -net hyl et hyl ) benzene are-introduced into a 2- liter
four-necked round-bottoned fl ask equi pped with-:a mechanical stirrer, a

t hermoneter; an air condenser, a nltrogq% inlet and a dropping funnel . The
m xture.is heated at 85-95C with stirring and 0.16 g of dibutyltin
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' o SEruBRERL B 01§ dE RGN L A RICLLO bl 3 TAS Bl

i socyanat®ispereirg vEsselag %arlgextﬂmweal urcompaets REERS| 3ot #hB]URHL ai ned

is then m&dwﬁkﬁ(gmfm&@écﬂscdlspers103&159 D 19) pﬁ@t@@fﬁ&lﬁﬁ@tﬁ@ﬁ@!re%nd
are I ntroduced in a

23.0 fot th th tral
di spe?s?n’gs \r?lgggé/ ‘ng Eﬁ Sa&iﬁaf:ﬁegfﬁutd{?%ré rr:l%( é’g§a’s’?e4de6u§BWse’s°nt BPE FH%ng

unit and ﬁﬂ@aﬁlg Df the above prepared pol yuret hane prepol yner are added

slowy at 50 grr]Cwith vigorous stirring. About 5 minutes after the
addi tion BFP e prepolyner Is conplete, 50.1 g of

2- nethylpentaﬁgth@mepnﬁngyﬁyngethane dispersion is prepared following the 18
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di spersing vessel Chain extension is co ete ter about 4 hours, after
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when an igugyamate content of 0.51 nmeqg/g is reached and the obtained

pol yur et hane prepolyner is allJowed to cool to 50-60[err]C
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I s added wse into the m xture. aln extension 1s conplete after about
4 hours, Ryfepolymen cis SAMRIRFEeu3 Solution of 26.0 g of isophorone diamine in

50.0 g of demineralized water is added dropwise into the mixture.
Chain extension is complete after about 4 hours, after which an agqueous
dispersion of a fully reacted polyurethaneurea is obtained. The
characteristics of the obtained dispersion are given in Table I.
Example 3.

512.5 g of a polypropylene glycol having a hydroxyl number of
109.5 mg KOH/g, 77.1 g of 2,2-dimethylolpropionic acid, 243.2 g of 2,4-
diisocyanato-l-methylbenzene, 1.6 g of Irganox 245 from CIBA-GEIGY
(triethyleneglycol-bis-[3 (3-tert-butyl-4-hydroxy-5-methylphenyl) -
propionate]) as antioxidant and 208.2 g'of N-methylpyvrrolidone are
introduced into a 2-liter four-necked round-bottomed flask, equipped
with a thermometer, a mechanical stirrer, an air condenser, a nitrogen
inlet and a dropping funnel. The mixture is heated at 70-80°C with
stirring for 0.5 hour to coﬁplete the reaction, at which point the
reaction mixture has an isocyanate content of 0.54 meq/g. 750.0 g of
demineralized water and 23.5 g of trietthamine, as the neutralizing
agent, are introduced into a dispersing vessel, equipped with an

appropriately sized Cowles-type mixing unit and 350.0 g of the above .



di spersion of a fully reacted pol yurethaneurea is obtained. The
characteristics of the obtained dispersion are given in Table.|. Exanple 3.
512.5 g of a pol ypropyl ene glycol having a hydroxyl nunmber of 109.5 ng
KOH'g, 77.1 g of 2,2-dimethylol propionic,qacid, 243.2 g of 2,4-

di i socyanat o-| - net hyl benzene, 1.6 g of Irganox 245 from Cl BA- GEl GY
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5. 38%° £ §9oKOW GoPypt chfeAcPYRESPYIeRA AYechyavéng|a Mysserybf 109.5
g KOH g, nambek 8£0864. PR YRGHDARY | QQ?.ZJ'gy 6@l 2 ha\di Ao dnidb OXYhe thiyTBEA zdHe
oo Ak s ey 1% Seba FoRaBt et (o Sonmpee odl Eok £ 5.
tert - but ytexe-ydydxy-Hydreipys peehylphepyopioratiehtely ast anidddant sis
mochant ca M URIEFR - Satd Bz B FOIE heeRHR v Rl B0 R SEUARRERd | 7,
dr oppi ng ¥withel meThanitalt atErier, haathaimame 68 .cen]) & Gondensgmuiaesivraden
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di met hyl ol propionic acid and 152.6 g of N N-di nmethylformam de are then

minutes with stirring and then at 90°C for 2 hours. 33.5 g of 2,2-

dimethylolpropionic acid and 152.6 g of N,N-dimethylformamide are then

introduced and the temperature of the mixture is maintained at 90°C for

2 additional hours to complete the reaction. At this point, the

reaction mixture has an isocyanate content of 0.1l meq/g.

15.9 g of triethylamine, as the neutralizing agent, in 1030.9 ¢

of demineralized watexr are introduced into a dispersing vessel,

equipped with an appropriately sized Cowles-type mixing unit and 400.0

g of the above prepared polyurethane prepolymer solution at 50-60°C are

then added slowly with vigorous stirring. Chain extension is carried

out through hydrolysis of the isocyanate functionalities and is

complete after about 2 hours, resulting in a colloidal dispersion of a

fully reacted polyurethane adhesive. The characteristics of the

obtained dispersion are given in Table I.

Example 6

461.3 g of a polypropylene glycol having a hydroxyl number of
109.5 mg KOH/g, 50.0 g of a polyethylene glycol having a hydroxyl
number of 56.1 mg KOH/g, 2.0 g of Tercarol G310 f£rom CARBOCHIM

(addition product of 1 mole of glycerol with 3 moles of propylene



. introduced and the tenperature of the mixture is naintained at 90[err]C for
2 additional hours to conplete the reaction. At this point,--the reaction

m xture has an isocyanate. content of 0.11 rreq/g ~ -15.9 g of :

triethylamne, as the neutralizing agent,, in 1030.9 g of dem neralized

wat er are introduced into a dispersing vessel, equipped with an
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mechani cabggdirrer, a Li eb| g condenser, a nit rogen inlet and a dropp| ng
funnel . The mxiure i at r]CW|th irrin

el The TRERE S 3, DEted 2l op0Leti] LRI RS 308 £ 00Plon e
heat ed ac08&)°er pt€ im:rroduhedlrmtboa ciirgpleets tort heesisecpreheatedaatr ¢O00¢ echdat
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added. Then,, agai 0 em nerali ed wat er ar dded to
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m xture) 1S rem)ve unde ress heati ng at
hour s unthflern reduced pressure while eatlng at 70°C for 2 hours unt

residual amount of 0.15% by weight of acetone is obtained (controlled
by gas chromatography). The characteristics of the aqueous dispersion
of the fully reacted polyurethane adhesive thus obtained are given in
Table I.

Example 7.

345.5 g of a polyethylene glycol having a hydroxyl number of
187.0 mg KOH/g, 60.4 g of diethylene glycol, 33.0 g of
trimethylolpropane, 28.8 g of 5-(sodiosulfo)-isophthalic acid and 21.0
g of demineralized water are introduced into a one-liter four-necked
round-bottomed flask equipped with a thermometer, a mechanical stirrer,
a distillation head, a nitrogen inlet and a dropping funnel. The
mixture is heated at 80°C for 2 hours with stirring and 115.7 g of
adipic acid, 1.1 g of Fascat 4102 (a monobutyltin catalyst from M&T
CHEMICALS) and 0.14 g of tris(nonylphenyl)phosphite (stabilizer) are
then added. The temperature is increased progressively to 170°C over a
period of 2 to 3 hours, during which 53.2 g of water are collected
through the distillation head. A reduced pressure of 100 mm Hg is

applied as the distillation rate slows down.
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resi dual amount of 0.15% by wei ght of acetone is obtained (controlled by
gas chromat ography). The characteristi-cs of the aqueous dispersion of the
fully reacted pol yuret hane adhesive thus obtained are given in Table I..
Exanpl e 7. 345.5 g of a polyethyl qu] gl ycol having a hydroxyl nunber
of 187.0 ny KOH g, 60.4 g of diethylene glycol, 33.0 g of
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di spersi qﬁa%gegéyen in Table I.

An aqueous polyurethane dispersion is prepared following the
procedure of Example 1, but the starting materials are replaced with
400.3 g of a polycarbonate polyester (DESMOPHEN C 200 from BAYER)
having a hydroxyl number of 56.0 mg KOH/g, 53.6 g of 2,2-
dimethylolpropionic acid, 346.1 of isophorone diisocyanate and 200.0 g
of N-methylpyrrolidone. 0.10 g of dibutyltin dilaurate is used as the
catalyst. The reaction is stopped when an isocyanate content of 1.44
meq/g is reached and the obtained polyurethane prepolymer is allowed to
cool to 50-60°C.

26.7 g of triethylamine, as the neutralizing agent in 864.0 g of
demineralized water are introduced into a dispersing vessel egquipped
with an appropriately sized Cowles-type mixing unit and 600.0 g of the
above prepared polyurethane prepolymer at 50-60°C are added slowly with
vigorous stirring. About 5 minutes after the addition of the
prepolymer, a solution of 50.1 g of isophorone diamine in 50.0 g of
demineralized water is added dropwise into the mixture. Chain
extension is complete after about 4 hours, after which an aqueous
dispersion of a fully reacted polyurethaneurea is obtained. The

characteristics of the obtained ‘dispersion are given in Table I.



= Exanpl e 8. An aqueous pol yuret hane di spersion is prepared follow ng
‘the procedure of Exanple 1, but the starting materials are repllaced with
400.3 g of ~a pol ycarbonate pol yester (DESMOPHEN C 200 from BAYER) having a
hydr oxyl nunber of 56.0 ng KOH/ g, 53.6 2of 2, 2- di net hyl ol propi onic acid,
346. 1 of. i sophorone diisocyanate and 200.°0 g of N-nethyl pyrrolidone. 0.10 g

of dibutyltin,gj ' aly react i i 5 pped
when an isocyﬁa?@%ﬁ%gﬁﬁyﬁ?%@% %g%égglagﬁ'r %%‘ﬁégg%nﬁﬁt h’ggg%t% %Ee)g

pol yur et raasergirdpoicy vbe iRVenRtienctnd yhéeh|is dnspoduledy by ovay of comparigonf
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are introduced into a dispersing vessel equipped with an appropriately

si zed CoiP@8PL§ el iCOPRETEiMe and 600.0 g of the above prepared
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e t he Jobt ai ned

obt ai ned. Characteristics o I Spersion are given in Table
l. 22 An aqueous
pol yur et hane di spersion, nunbered Cl, which is not according to the
i nvention and which is introduced by way of conparison is also prepared.
Exanmple C1 (conparat%%ﬁl Q.0 of a polycaprol actone diol (TONE
0210 Pol yol from UNI dRhB\DEJ aviﬁg a hydroxyl nunber of 135.2 ng KOH g,
366.0 g of Tegoner D- 3403 RpmqlTh. GOLDSCHM DT A. G (a pol yether-1, 3-di ol
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having a hydroxyl nughescff Z.qucrgolfﬂ—ll(cglza.nqﬂpayé,r}lg_tdgg followi ng fornul a
[err]

and 444.0 g of 1,3-bis(l-isocyanato-l-methylethyl)benzene are
introduced into a 2-liter four-necked round-bottomed flask egquipped
with a thermometer, a mechanical stirrer, an air condenser, a nitrogen
inlet and a dropping funnel. The mixture is heated at 85-95°C with
stirring and 0.16 g of dibutyltin dilaurate, as catalyst, is added.
The reaction mixture is maintained at 85-95°C for 4 hours to complete
the reaction. At this point, the reaction mixture has an isocyanate
content of 0.52 meqg/g.

918.0 g of demineralized water are introduced into a dispersion
vessel equipped with an appropriately sized Cowles-type mixing unit and
500.0 g of the above prepared polyurethane prepolymer at 50-60°C are
introduced slowly with vigorous stirring. About 5 minutes after the
addition of the prepolymer is complete, a solution of 7.8 g of ethylene
diamine in 25.0 g of demineralized water are added dropwise into the
dispersing vessel. Chain extension is complete after about 4 hours,
resulting in an aqueous dispersion of a fully reacted polyurethaneurea;
this polymer is a non-functional polyurethane polymer. The
characteristics of the resulting dispersion are given in Table I.

Table I shows the solids content (in % by weight), the viscosity
(h), the pH value, the average particle size (expressed in nanometers)
measured for the polyurethane dispersions prepared in Examples 1 to 8
and in comparative Example Cl and the scorch temperature and glass
transition temperature (Tg) of polymer films prepared therewith. These
films (100 um thickness) are obtained by casting the dispersions on



and 444.0 g of 1, 3-bis(1-isocyanato-1-nethyl.ethyl)benzene are introduced
i-nto a 2-liter four-necked round-bottoned flask equi pped with a : '
‘thernoneter, a mechanical stirrer, an air condenser, a nitrogen inlet and a
droppi ng funnel. The m xture is heated L 85-95[err]Cwth stirring and
0.16 g of dibutyltin dilaurate, as catalyst, is added. The reaction m xture
i's maintq| B -9 ] r. .4 I s.f ef et : QN e At this
poi nt,  BeFeatcan, b Charlac el i ok s SRR Hlt WespopAg e et
918.0 g Ghveleati REPALRY SETRAFRFULR-e i ntroduced into a di spersion vessel

equi pped with an appropriately si zedm_eﬁ;type m xi ng unit and 500.0 g of
t he above prepared pol yuret hane prepol yner at 50-60[err]C are introduced
slowy w th vigorouscgitddtieRfist AROYE Shdlipdui-es herpbhemeaddi tion of the
prepol yner is conplete, a solution of 7.8 g of ethylene diamne in 25.0 g

of dem neralized water are added dropw se into the dispersing vessel. Chain
extension is conpl MHWF@% ul ting 1?’%Lﬁi‘lgqueous

di spersi orxgfpre f uSddidseach €b°ppl yupat haneresa; thiscqrehyner ity a
non-functi onal polasmeenbhanémpplg)ner. Theartacbet ajamperasumd tite)resul ting
di spersion are givensin Table I. Tabsezd shows (4@ solids content (in
% by weight), the viscosity (n), the pH vdhme, the average particle size
(expressed in nanonefers) nmeasured for the p ureth di sper si ons
prepared in gxarrpl es3t5§ to 8 gid in %o#wpar ati gégExarrpﬁlg&\Cl and‘?‘%e scorch
tenperature and gl asss transi 4o on tegqerature §3g) of 1pol yner #%3 ns prepared
therewith. These fil ( 10 err] mthickness) are o i ned by, casting the
di spersi ons ®n ek 94& 8.3 ;9 9&? ?%E

gl ass-platesg dryingzg hem ats80 [ergl]a for 3i1bsurs amdokeepi ngig hem for 2

days at anbi ent tenperature. TABLE | .
Characteristfcs of the pol yu?%t hane7p90I YyIers. 34 - (2) Aqueous
pol yur et hanegdi sper sin 580 Dgyy Film 1kxanple - Solids -
[err] (25[er rlC) pH Mean Scorch Tg cont ent
(nPa. s) pardicle ¢&%perat¥re ([elf}0O) - -
8 35 62 7.9 91 175 -41
Cl(1) 35 36 7.2 79 105 -38

(1) by way of comparison
(2) not assessed

E ] 5 16 I . ¢ iny] ] 3 . .
Exémple 9. )

28.6 g of an agueous solution of sodium
nonylphenylpoly (oxyethylene)sulfate (solids content of 34% by weight)

having the formula:

wherein ¢ is a paraphenylene radical and n = 10, 28.6 g of an agueous
solution of nonylphenoxypoly(ethyleneoxy)ethanol (solids content of 70%
by weight) having the formula:

wherein ¢ is a paraphenylene radical and n = 30 and 5.0 g of the

potassium salt of 3-sulfopropyl methacrylate are introduced with

stirring in a tank containing 290.0 g of demineralized water. Then,



'(0/() s.i ze ([err] O

(nm 1 35 41 8.8 130 120 - - -10
2 35 40 8.8 35 180 -53 3

23 740 . 8.3 29 165 14 4 35
52 . 8.4 125 120 210 5 23 48
7.9 55q584g of methylZhethacrylate, 38500 ¢ of gﬁéﬁhylheﬁ¥1§§£ky1ate, & b

140 7 27 3 175
- g af acetogcetoxyethgl methacrykgte and 15.09g of acrylgg acid argyg

-41  Cl(3dded thedéto with stBfring, rdswlting in the/formationléP a pre- -38
(1) by way of conparison (2) not assessed Exanples 9 to 16. Preparation

of aqpeougm‘%/]isd-)?P'pol ymer di spersions. Exanple 9. 28.6 g of an aqueous
sol ution of sogli4y RENdreuy persyldayet iyd adaps ubith at{soingdsocantezritonf

34% by wei ght). hayvi t he f lLa: . H -
245 B LGB 19 e BBy et sone, vy gegrgShE B 1T (€71
par aphenyhemdphedy tedlydeeygehylene) $091£2@ 61 bf 730 . Aquedudeninarailonedf
nony! phe”@é‘%@@ﬁé%ﬁéé‘%fs@‘i%é’if%@@@' scg[%gr Ir ?ﬁecg%eé}ﬁulgfioz(’;%éﬁér\é@i Hve

E?Z'r p]g - E 2§$ ]t?vr@g(u effed (RteHERe ryesy) F4RF MIKEEFR QVeF- 2 Grp0d) 0f 345 hours.

(]Ic | % e V\Qte; gisin'l‘lfrtfrr;e]atctbf gs mlri?a@ﬁmd laeeargoﬁdksalz fmdr{setfcr ]coﬁp3@té:18t(ﬁe_5. 0g

gti rri ng f??cffigﬁngn oﬂfegi ﬁ?iﬁw ggggéo%gdﬁﬁﬁ?‘%éﬁgpgi%’eﬁﬁ;{i;&g#cﬁgﬁ?métﬁ‘-’%
(w/w) aqueous solution of ammonia are added slowly thereto.

The resulting latex has a free monomer content of below 0.01% by
weight (controlled by gas chromatography), an amount of particles
having a size greater than 50 um (50 pm coagulum level) which is below
50 mg/l and a minimal film forming temperature of about 17°C. Other
characteristics of the latex are given in Table II.

Example 10.

An acrylic latex is prepared following the procedure of Example
9, but 6.0 g of n-dodecyl mercaptan are added as a transfer agent after
preparation of the pre-emulsion.

The resulting latex has a free monomer content of below 0.01% by
weight, a 50 um coagulum level of below 50 mg/l and a minimal film
forming temperature of about 17°C. Other characteristics of the latex
are given in Table II.

Example 11.

The procedure of Example 9 is followed, except that the starting
materials of the pre-emulsion are replaced with 350.0 g of methyl
methacrylate, 370.0 g of methyl acrylate, 150.0 g of 2-hydroxyethyl
acrylate, 50.0 g of styrene, 50.0 g of acetoacetoxyethyl methacrylate
and 30.0 g of methacrylic acid and 6.0 g of n-dodecyl mercaptan are
added as a transfer agent after preparation of the pre-emulsion.

The resulting latex has a free monomer content of below 0.01% by
weight and a 50 um coagulum level of below 50 mg/l. This latex is
diluted with 3130 g of demineralized water and subsequently neutralized
with 10 g of a 25% (w/w) agueous solution of ammonia. Other

characteristics of this latex are given in Table II.



" 24 550.0 g of nethyl nethacrylate, 385.0 g of 2-ethyl hexyl acrylate, 50.0
g of acetoacetoxyethyl nethacrylate and 15.0 g of acrylic acid arée added
thereto with stirring, resulting in the formation of a pre- enul sion.

2.4 g of amonium persul fate are added wypth stirring to a reactor
containi.ng 4.3 g of the above-nentioned agueous solution of

nony| phenﬂc lyel( gxsyethylene)sulfate (1) in 720.0 g of demneralized water
heated previously up to 80[err]C The pre-emnul sion prepared above is then
added into t he2Bed OfnEhei 3dUGPRS RRIILAOBAE od of 2.5 hours. The

react or lao@ﬂ;eﬁym?@llﬁ@oﬁe{:wrdrﬁ)E@Ifa&ehwrSdets@rsssémllelt exhield ®agkeon -and
then allowed to cqo

t.0 roomt enper at ure 25% a pus
sol ution GPEERARGEEaVETR s&daﬁﬂn%llﬁv\ﬁyt?"ﬂ‘elc&%almgg £9I‘f’ile0 Pegg%% ?3?8@%%
a free nopater. caneent57f. obglmn&tﬁi%xﬁgchnerg]t&te( Cco08 r00lgl ofl yetdhgdhexyl
chr omat ogr.a t Lcl hay| ' greater_tha
[err]m (SBC?@/ tf]er‘h coagr;%{#m &%ett\?\% eﬁ%’lﬁlsg%%ﬁ%\ﬁg %%é%rg%/nl% g%d@ag n%lingcg?l Il m
form ng tenpérateupdded r;m@;ato Witdy st Orridgheresisingt iy ithei ermAtivnecf & ex
are gi veng, kﬁ _d@hls8oh! . Exanple 10 An acrylic latex is prepared
follow ng't rocedure of Exanp but 6.0 g_of n-dodecyl nercaptan are
added as a tranlsfef éﬁ‘?‘°r&f"t“bpeﬁf‘§rf§r‘:&t?’€ﬁ1 agfed el thr EEEFAANS GR. 2 TeacteRe
resul ti ngcbﬁéﬁhlli@s:;aafgw ﬂn@wreoﬁeracﬂmhoﬁ dzel ow O. 01% by weight, a 50

err]mcoagul um |l eyel . o | mform .

E errp]er at uF‘gn%Jf rﬂf&é’&?“ﬂ?{%ﬁyﬁ ggi%ﬂ:a?r gé?e ﬁs&”%%d of Fﬁ@mrl’i;% g)g(] B 2%i%en
I n Tabl e bl of Beipkealilzed watefl'hxeapedaqmmmeum]fy Epanq»l&o 0.i s Thel poeed,

except th £ [ p e I t
350.0 g oPmitin itorfh HBLGL' & Syl dARAPLES DU B ARC 0TS PRRELY OF
2- hydr oxy@t ﬁylllo'-mﬁryl at e, 50 0 g of styrene 50. 0 g of acetoacet oxyet hyl

nethacryl ate apfe3fbddt8r0is rmatlheaméa ata@da«@ 288 HnBuds oo ramﬁkgﬂ@@éxlthe
mer captan are added _as a transfer cFJent after pre aratlon 0

pre- enul sFEACtion angphen ahloved; to4£@9l ﬁé’sr%m? 691t(£r9t %812 1A ow
0. 01% by weight) &qdeaué%o[lethmcfoamﬂm bevedddell Bedvly ﬁaef@u!d Thl s | at ex

is diluted w E‘g 3130 ralli zfgd wat egnerancgon R e e&tll Y 61 | zed
with 10 g of a %0/5? qffé(?&(s 2B1%T6R O ARt . a%]é arac | tics
of this | aeéghtaramdgaveinimalTéble fokming temperature of about 17°C Other
characteristics of the latex are given in Table II.
Example 13.

The procedure of Example 12 is followed, except that the starting
materials of the pre-emulsion are replaced with 575.0 g of methyl
methacrylate, 400.0 g of 2-ethylhexyl acrylate, 10.0 g of
acetoacetoxyethyl methacrylate and 15.0 g of acrylic acid. The
resulting latex has a free monomer content of below 0.01% by weight and
a minimal film forming temperature of about 17°C. Other characteristics
of the latex are given in Table II.

Example 14. _

The procedure of Example 12 is followed, except that the starting
materials of the pre-emulsion are replaced with 520.0 g of methyl
methacrylate, 365.0 g of 2-ethylhexyl acrylate, 100.0 g of
acetoacetoxyethyl methacrylate and 15.0 g of acrylic acid. The
resulting latex has a free monomer content of below 0.01% by weight and
a minimal film forming temperature of about 17°C. Other characteristics

of the latex are given in Table II.



25 Exanple 12. 28.6 g of the aqueous sol ution of -

nonyl phenyl pol y(oxyet hyl ene) sul fate (1) descrl bed in Exanple 9 are _
introduced with stirring in a tank containing 290.0 g of denmineralized

wat er. Then, 579.0 g of methyl nethacrylate, 405.0 g of 2-ethyl hexyl
acrylate, 1.0 g of acetoacetoxyethyl nethacrylate and 15.0 g of acrylic
acid are &g%qttfgreto with stirring, ‘resulting in the formation of a

pre- enul sTon. 2.0 g of ammoni um persul fate are added with stirring to
a reactor contEeinrgcadare aff Et‘ﬁ@l@q&go%s fodilgwedn ecept that the starting

nonyl phe%@é}!ﬁﬁexa{@té‘tﬁé ﬁﬂé)éwlfs%ﬁ dded r@sﬁgéédoeéthnzwmgl 8f Sndthy120. 0 g
of dem neralized_water eateﬁéqtn)lreW ously up to 80[er¢ The pre-

enul si on PREREEEdEB0VE -8 ¢ i gt AR IRt tu?ip ‘§vEr°% period of 2.5
hours. aceEB&%eteﬁﬁéwyll &etwamaaﬂ@&rﬁt 180p e ro]fCaEﬁleZ: hetds T conpl ete

the reaction and t na owedto cool to roomte ture
(W W) aquﬁ%?]’éltéﬁﬁu??t ol e B e vc\’/l & S 01%%39 W%'f'ﬁLt
resul ti ngalmiramaﬂaaé:.hn fftoe'ma.ng)rtmneermmeentf dbowh:elldwo OBhes bshawaicghristicsa

m ni mal #knaﬁe R (yele gx%ngg\r, T%ht.)l hgut 17[err]C. Qther characteristics

of the latex are given 1n Ta arrpl e 13. The procedure of
Exanpl e 1Bxampleoflpowned, except that the starting materials of the

pre-enul si on atesrgemfassallw hbdéa;adé 9704 gr%tfhyLaé@;ﬂaa@aalﬂe 400.0 g of
2- et hyl hexyl acryl ate, acet oacet oxyet h acrﬁ ?ﬁe and 15.0 g

of acryl |Ee“alb¥1é’r°?ﬁ%esr‘§§l9flf‘? r?g“tdat £k h&s°h ¢ Hﬁn%‘t Ut of bel ow
0. 01% by w@weapdp@lwo&yeahyﬁerbmﬁmaﬂengn exmmn:ahuases ofhaztioata IsHleds] C.

Q her char act er| s%xfzs #;sf b%g‘g is&?:él ?grf; \fe&é %%%Q{lg %}Jlut%éﬁ‘@ e 14.

The pr ocedUFE0f excep e starting materials
of the preemrﬁtﬂenommlef(leswb&:wxw ethas0. (DIQ) slesgoibgd imeENamRlg Jt @nd365. 0

g of 2-ethyl fexyle ?&6%:1&%{2 a]!&ﬁto@ 2-Of; RCEhRAGE WAX Kt r BBt DRCS Wagke and

15.0 g of "acrylic aci e resulting latex has a free nonomer_ content of
bel ow 0. 0¥981RENGBEGPR0 dng af rHemingratized Farex ng ThERPe-0re of Zmbout

17[ err] C. o@fmiexghas@siianiest 36w 005 &handtalexachyaagievand iso.5apl et | | .
acetoacetoxyethyl methacrylate are added thereto with stirring,
resulting in the formation of a pre-emulsion.

3.0 g of ammonium persulfate are added with stirring to a reactor
containing 330.0 g of demineralized water heated previously up to 80°C.
The pre-emulsion prepared above is then added into the mixture over a
period of 4 hours.

The reactor is maintained at 80°C for 2 hours to complete the
reaction and then allowed to cool to room temperature. 5.5 g of a 25%
(w/w) aqueous solution of ammonia are added slowly thereto. The
characteristics of the resulting latex are given in Table II.

Aqueous dispersions of two vinyl polymers, numbered C2 and C3,
which are not according to the invention and which are introduced by
way of comparison, have also been prepared.

Example C2 (comparative).

The procedure is identical to that described in Example 12, but
the starting materials for the pre-emulsion are replaced with 575.0 g
of methyl methacrylate, 410.0 g of 2-ethylhexyl acrylate, 15.0 g of
acrylic acid and 28.6 g of the aqueous solution of
nonylphenylpoly (oxyethylene)sulfate (I) having a solid content of 34 %
by weight as described in Example 9.

The resulting latex has a free monomer content of below 0.01% by

weight, a 50 um coagulum level of below 50 mg/l and a minimal £ilm



"+ 26 Exanple 15. The procedure of Exanple 12 is followed, except that
~the starting materials of the pre-enulsion are replaced with 290.0 g of

met hyl met hacrylate, 195.0 g of -2:ethyl hexyl acrylate, 500.0 g of

acet oacet oxyet hyl nmet hacrylate and 15.0 of acrylic acid. The resulting

| atex has a free nononer content of below 0.01% by wei ght and a m ni nal

filmformgpgnyi e e&g&%&z@f oeb%utlz{ya;rrlrﬁs%l;@g fgggsr;dcs of the

| atex are given in : g I'um hydr oxi de,
7.5 g of 2cake3Aeseryslinl ﬁéﬁﬂmfpiin&;semwgfreﬁp% adther 1®aragtelrls§ﬁcaqaéous

sol ution Qﬁenmag,paeeydjp@nyﬁﬁxyﬁﬂéy&@ne)sul fate (1) (I but n = 6) having a
solids content_ of 2% 5% ht, 35.7 g of the aqueous sol ution of
9?%%)’%

nonyl phen@%?%]tey Cét hanol (11) described in Exanple 9 and 10.0
g of isopropyl Thécumedare istideduied wot bhaai idresi:ﬂgoe'dn ia Eeanpleoh? aibwitng

600.0 g o epinerakigz I Gyl gt
300.0 ¢ o%hrgreﬁayr}ﬁ:lg%r ate %%df%ror&gggp&? ezlin&la %)ozi‘ce? OoXYy e‘{% ng‘wf acrsyl gt% are
added t hepétmemytlhmsthwﬂyrlgter e¥Ad.0i agef r2-ebhy Frexayat amlof:ea P& enofsi on.

3.0 g of am&dﬂ@ QE{—ﬁHrIﬁEe e 13dgeg yy taEr§IiJ 204, 11heP rLEREL Mg latex
cont ai ni n%ﬁSSO dem neralized water heated previously up to 80[err]C

The pre-eRdfs? (f'r’Feﬁr @ﬁ%‘?‘?&f SEBeRY ©ft helrwada8Yy® vt weight @ndt & ringyed 5ilm
period of £4rMNY TemperatublReof easdu®r 188 .MirR Aiviadl abo18aerf Rds 2188URS tO

conpl ete the reactlo d then to cool to roomtenperature. 559
of T 550 EAPRACRE GRS UR, LR U CARh P2 oM RHICROTI% AL TRAAREE The
character icarbmwlobrbinps rdesuiréd niydmatibacetionegaseyrlamhdd abloghet . Agueous

di sper si on %%tte%sﬂ@ ofpghggfg\lﬁiexcﬁygbﬁ%q Cg&aa@) whi ch are not

accor di ng e invention an are Intro y way of conparison,
have al so beenprbﬁ)%IeéhOBMI goLy conpertiinyé)by weightthe theoamelnte oifs

i denti cal aE@c sk oechy D& thikARE! ﬁoﬂo%.erb Aaémeeﬁépers@eaglm ey absgior

the pre-emnmul sion are replaced with 575, met hacryl ate 410.0 g

of 2-ethyPhetB8 Vd4&Yy BRlameTs hey V&F’"%‘Eﬁﬂl qa)ac‘?}%f Rﬁd"@ﬂl%aﬁ do¥he RYeBagRous
sol ution partiynd Bheeylmbuteayﬁirhyhen@r@ul el @nelrl ).awldrigparefdnsd cont ent

of 34 % by wei escribed | sul n as

a free noﬁﬁﬁ%?‘rgercgoﬁpeﬁ’f “Be owg ﬂp JSP \f/gf'%?ﬁatlé{eS%ﬁ[“ ﬁ' n# %oagléiu? é;vel

of bel ow 5benggdrchntempenatiunel arfd lgdass transition temperature (Tg) of polymer
films prepared therewith. These films (100 um thickness) are obtained

by casting the latex dispersion on glass-plates, drying them at 80 °C
for 3 hours and keeping them for 2 days at ambient temperature.



27 formng tenperature of about 17[err]C. This vinyl polymer has no

acet oacet oxyal kyl ester functional groups. Qher characteristics of the

| atex are given in Table I1. Exanple C3 (conparative). The procedure
is identical to that described in Exanple 4g, but the starting materials
for the.pre-enulsion are replaced with 550.0 g of nethyl methacrylate,
385.0 g of 2-ethyl hexyl acrylate, 50.0 tamfE @t acetone acrylam de and 15.0 ¢
of acrylic acid. The resulting Iatex has a free nmononmer content of bel ow
0.01% by wei ght and a m ni Shé G sgapout 18[err]C.
Thi s vinyl polynmer has al so no acetoacetoxyalkyl ester functional gr oups,
but bears chai n- pendant carbonyl groups derlved from di acet one acrylan1de
QG her characteristi

y
met hacry! at@mh@nﬁoléﬁEM@eXg sSEfélSTCH %bly wellgdran of thé&ceraty|l paayitd),
‘the viscosity (n), QOREeHH A ndm?heﬁ)averageppat!tqlel etegipeeatyngasur ed for
the vinyl polyner 1@ ex di spd¥kions prepared in E&Hﬁples 9 #¥)16 and in
conparati
transition tegperaturg (Tg) of polymgigfilng sprep%gd t her ewiipgh. Thesg4
films (100 pmthickness) are obtained by casting the | atex dispersion on
gl ass- pl ates, 1@ryi ng $hem at 80 [err}@?for587hour§2&nd keepi My them fd6 2

days at anbieff tenpejpture. s 80 . 126 105 30
28 TABLE H
Characteristi®®s of th vinyl Opbl yner §00 8.6 129 Aqueoud-29i nyl pol2gner
latex dispersipns 49 ry fiksg g6 137 125 19
14 49 10.0 250 7.6 122 130 23
15 47 50.0 150 6.9 126 130 28
16 50 5.0 200 8.4 208 -{2) -{2)
c2(1) 48 0 1380 7.2 125 135 15
C3(1) 49 0 460 8.5 145 155 23

(1) by way of comparison'
(2) not assessed

Examples 17 to 36, Aqueous resin compositions according to the
. .
A series of agueous resin compositions (Examples 17 to 34)

according to the invention are prepared by mixing with stirring an
aqueous polyurethane polymer dispersion prepared in Examples 1 to 8
with an aqueous vinyl polymer dispersion prepared in the Examples 9 to
16; mixing is effected until the dispersion becomes homogeneous. The
different aqueous resin compositions thus obtained are used to prepare
cast films having a thickness of 100 micrometers for further
evaluation.

Two other agueous resin compositions (Examples 35 and 36) are
prepared by polymerizing the monomers of the vinyl polymer in the
presence of an aqueous polyurethane polymer dispersion (Example 35) or
by chain-extending a polyurethane prepolymer with a chain extender in
the presence of an aqueous vinyl polymer dispersion (Example 36).

’



Exanpl e Solids Content " [err](25[err]C) .pH - Mean Scor ch

Tg (O content of AAEM (nPa.s) parti-cle tenperature
(% HC I si ze (lerr]O° -
(nm 9 49 ' S5 - 315 29 8.5 134 120

17 10 49 5 408 8.7 128 75

16 11Example 39. 5 80 78.2 126 105

30 12 49 0.1 _ 600 8.6 129 120

26 13 The gprocedure of Exampleg§pis foldoged, bug3phe mixture ippdhe
19 ldeactor, 48 which tAé€ fle-emulsd?P is ad@el, conthdds in additids0

23 152860 0 47f th 50. 0 1 158 6.9 . 126 . 130

28 16 -0 958 e aguegus polyu ane d%ﬁgfr51onzﬁﬁ§pared in Exa@?%ﬁ 1.
-(2) C2Edample 3648 0 380 7.2 125 135

15  C3(1) 60 . 5 . 5
23 (1) by \/vayTo‘;f9 pggﬁﬁ%‘r‘f‘%@ﬁ ’(:“,ﬁmpnl%t Qaéssefs"’g%gwed’ bﬁE?(%errﬁqlé%u’i% Jt%(%: rgguCEd
Agueous r &8itthec dapped gingnyesgsiordfinge mwhichethe pplyndtyane prepolymer siex i es

of aqueoUgai&s RofPARRS iaﬁk@ﬂﬁ?@'?iﬁa&mhﬁ%hyaéﬁl:ié) 1atSCHREM AN 48 ERGw1e

I nvention are prepared by mxing with stirring an aqueous pol yuret hane
pol yner dPspersion prepared in Exanples 1 to 8 w th an aqueous vi nyl
pol yrmer di sperBiv cpipped ibnisn Adidberrantd & 88} avhichbardrintitngcésrdihbees ed
until the_dispersion becones .hanogeneous. The di fferent aqueogus_ resin
conposi t1 G TIESE % A BRAFb A8 et TEoRFED R vaY (3 CORPRRES By ARG 250
t hi cknesspoépah@@ mn cthEnetne snednoerf as tdogpositeionisuaf i Examples 17 toTdd. ot her
aqueous resin 'B'éi)&%n%Eé Rl 1%? 214,380 AL, £S5 WL Wecrived
pol ynmeri zi ng tﬁg%rrers 0 tﬁe vﬁy pol ymer_in tﬁé praesence ofnan
aqueous pérytheefRdheving Fable dildpeinivbichBhanfiiesg5)olymn gijes the number
chai n- ext gAdIH0 ERaR9l &, U BE NGEIRnAI S8R9 | HEBER Y4 Qo@uﬁh@i@eefé%é&rivéﬂy tHehe
presence of an aquequs Vi nxl P‘Ol yner di spersion (Exanple 36).
29 nature and the amoufit (in grams) of the agqueous polyurethHane polymer
{PU) dispersion used in the composition;
the fourth and the fifth column give respectively the nature and the
amount (in grams) of the agueous vinyl polymer (VP) dispersion used in
the composition, and the sixth column gives the polyurethane polymer
(PU) : vinyl polymer (VP) weight ratio.
In comparative compositions C7 and C8 a commercial polyurethane
crosslinking agent is used in plade of the vinyl polymer.
The agqueous compositions prepared in Examples 17 to 31, 35 and 36
are advantageously used as protective coating compositions whereas the
agqueous compositions prepared in Examples 32 to 34 are intended to be

used especially as adhesives.



Exanpl e 35. The procedure of Exanple 9 is followed, but the mxture in
the reactor, to which the pre-enulsion is added, contains in addition
2860.0 g of the aqueous pol yurethane. di spersion prepared i n Exanple 1.
Exanpl e 36. The procedure of Exanpkg 1 is followed, but the mxture
introduced in the dispersing vessel and to which the pol yurethane

prepol yner is added, contains al so %ﬁﬁﬁﬁgéglgf the acrylic | atex prepared
in Exanmpl e 9. Five co -03|t|ons nunber ed CA to C8, which are not
according to the inventé¥ o : g-by-vly of conpari son,
are also prepared in_the sane manner as conpositjons of Exanples 17 to 34.
The conpodFEMBH 0?0%5/@“@917 W% and’ioyl poarezy o RS 'ibeUeHPtt he
following Table 111 i Fhich the First ¢ Iunﬁ’glve t he nberigf

Exanpl e, the second?- Re aﬁ% ; & %tlvely the Matyfe and

t he anopur g-spersi on
used in the;ppnp03|t|on1 t he fourtjs and the f|j§|1 colunn ggve respeactively
the nature and the anmount (in granms) of the aqueous V|nyI ol yner &VP)

di spersion Udfed in the &onp05|t|o§ and the siXth colunn ves tHe

pol yur et hanggool ynmer (PW) : vinyl gl yner (VP)ionei ght ratip. 1:hn

conpar ative conpositions C7 and C8 a commer ci al_ pol yur et hane crosslinking
agent is use? in place &f the V|nﬁi pol ymer. 13" The aqué%us coﬂp63|t|ons
prepared in Jgxanples 173to 31, 35 #nd 36 are advant ageousky used iag
protective coating conpositions whereas the aqueous conp05|t|ons pr epar ed
in Exanples 22 to 34 aré intended 3% be used efpecially a42adhesilvés.

30 23 1 41 TABLE 1llg 59 E&gnples of
aqueous resin conpositions. Exanpl e Polyurethane Anmount Vi nyl
pol ymer  Adunt Vi ght 6 (PU) S (¥4 1:4 " (VP
(9) ratig 5 dispersign 9 di speggi on ofy,q
PU. VP of Exanpl e Exanpl e 17 1
58 26 15 3 42 68 1:1 9 32 1:1
27 4 58 9 42 1:1
28 1 50 11 87.5 1:1
29 3 68 14 32 1:1
30 3 68 15 32 1:1
31 8 58 9 42 1:1
32 5 68 16 32 1:1
33 6 53 16 47 1:1
34 7 65 16 35 1:1
Cc4(1) 1 58 c2 42 1:1
C5(1) 1 58 c3 42 1:1
C6(1) Cl 58 9 42 1:1
C7(1) 1 99 XAMA-2 (2) 1 35:1
C8 (1) 5 95 EPIKOTE 828 (3) 5 87:13

(1) by way of comparison.

(2) XAMA-2 from FLAVO CHEMIE (trimethylolpropane-tris(f-(N-
aziridinyl)propionate]); (polyaziridine crosslinking agent)

(3) aqueous emulsion (65% w/w) based on EPIKOTE 828 from SHELL (a
reaction product of epichlorhydrin and bisphenol A; polyepoxy

crosslinking agent)
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1
58
12
42
1:2
25
3
58
11
32
1:1
32
6
65
58
c3
42
35:
87:

(trimethyl ol propane-tris[ferr]-(N
(pol yaziridine crosslinking

1
13

1 58 14 . 42 1:1 - 19

- 58 .~ .10 42 11 20 1
13 42 101 21 _ -1 - 58

- 42 1:1 22 31 1 58 ' 9

S 23 1 41 9 59
24 2'I'able v Jshows the scoZéh tempsrature. 8lass t§§ns:.tlo 711 1 %64

temggrature (Tg), wager and ethanol gyesistance;and trangparency' 4

measuréd on coatings péébared with khe comdbsitions of Exdmples 17 to ©°0
31, 94 g 36 (dedbrdin gt% the i {an) and with tho it 14
Y % g 1e inventggn) and with the;gompositions of,
3komparative Ex8mples C4 to CBS 9 42 1:1

535.11 coatings §€Oén Tables IV anégv are obia?jfed?’gy ﬁfstinézéhe ‘;’3

aqueoug @esin compositiens on gldsstplatesC4(S0) or 100 um thickness) and
keepi them for 3 da§3 at amblént:1 t Q&u]r)e Th drtie bl 58
D % 3 o empe e prog ies o 9

fhese f1]@ﬁ( f?uld not be fj:xrt er :.mprove@gay heatingy s Hijms at 80 1

C8( 13nowing that Full crosslinkiMy was &IHiKHEE £28068) temperatbre.

(1) by way of conpari son. (2! XAVA- 2 flr;)m FLAVO EH]E;\/I E
i nyl ) propi onate]);

Composition Scorch Tg Water Ethanol  Transparency
of Example temp(eﬂ:c':a;ture (°C) res;‘.stance resistance
17 200 -1, 5 5 2
18 190 6 5 5 2
19 210 -2 5 5 2-3
20 120 (tail) 5 5 3-4
21 120 (tail) 4 4 3-4
22 205 2 5 5 2-3
23 195 10 5 5 2
24 200 12 5 5 2
25 200 -9 5. 5 1
26 195 8 5 5 1
27 205 3 S 5 2
28 200 10 5 5 1-2
29 195 3 5 5 2
30 200 -1 5 5 2
31 230 -24 5 S 1-2
35 210 4 5 5 2-3
36 205 2 5 5 2-3
c4 (1) 130 -10/14 4 3 4
C5 (1) 140 -10/14 4 3 1-2
cé (1) 120 -42/15 2 1 4

(1) by way of comparison
Table V shows the results of the MEK rub test for films (50 um
thickness) prepared with the compositions of Examples 17 to 31, 35 and



(3) aqueous enulsion (65% ww) based on EPI KOTE 828 from SHELL (a
-~reaction product of epi chI orhydr| n and bi sphenol A, poI yepoxy
crosslinking agent) 31 .
Tabl e IV shows the scorch terrperature glﬁss tranS|t| on terrperature (Tg)
wat er and et hanol resistance and transpar ency measur ed on coatings

prepared 3§ t hahhe, GOMRASI édnejégleioréxem&@al-zcm Examp ey dldrster.aceapi ng

tothelnventlon) and with t nposi ti ons of cPr@rﬁpr;:aratlve Exanples C4 to
6. V gAves 3Liq ﬁgglﬁ‘bﬁn‘:‘?%?’e’s“invlﬁrﬂn\? opes %{F?Fécfhﬁycﬁ%\"s‘ﬂgﬁg t he
agueous r&ﬁﬂaﬂné@rm tthénrsonqnegéasaxppbﬂtms( 5fid athel @0at Bigs| BbtairEdness) and
keeping them for_3 days.a Lent_ t.e at ur ropertie ese
1o SoUREmBE. TE POPC KA it SUERE et HGPhe APPF nErRe B T PTG

show ng toeate f(aké TabdesEIDki nGhues Jaacmhlelaedr athe dmst enplamat giees the

TABLE I%wmple of & the ﬁOﬂ\pOSltl@%t@ﬁt %ﬂeﬁs'egén@f tlEﬁnC%?ﬁ)WSngﬁe result of

Conposi t Transpar ency
of Exanplthe MESnpay ate@rce (numiqeay P; Gubsgsfer gheerespacsiugolyurethane

([err]Q %%%ymer {9u) dlsger51on209he third cothmn gives tRBe result of the MEK

2 6 5

19 rub tegsp for the regyectlve v1ngl polymer (Vg? dispersion 2n§ the fourgﬁ)
120 cdﬂdﬁn|§1ves theSresult of thédMEK rub test3fck the compléte 120
(tail) 4 3-4 22 205 2
5 °°mP@51tl°n 2-3 23 195 10 5

5 2 24 200 12 5 5

2 25 200 -9 5 5 1

26 195 8 5 5 1 27
205 3 5 5 2 28 200
10 5 5 1-2 29 195 3

5 5 2 30 200 -1 5

5 2 31 230 -24 5 5 _
1-2 35 210 4 5 5 2-3
36 205 2 5 5 2-3 A
(D) 130 -10/ 14 4 3 4 Cs (1)

140 -10/ 14 4 3 1-2



o6 (1) 120 42115 .2 1 4 (1) by way

of conparison - Table V. shows the results of the MEK rub test for filns
(50 [err]mthickness) prepared with the conpositions of Exanples 17 to 31,
35 and 32 36, and with the

conposi t-i ons of conparative Exanples CM-t%% C7. Table V gives also a direct
conparison in this test between the cgﬁhhﬁga. obtained with the conplete
conpositions and the coatings obtained wth each ‘of the individual

di spersions from which these conposrtrons are nade (see Table I'l'l). Thus,

in Table V, the first colum gi &&= SMESRBCS cARSABEE | on tested,
the second colum shows the result of the NEK rub test (nunber of rubs) for
t he respective pol yurethane pol yner (PU) 8?@%%%5#%#thhe third colum gives
the result of the Mgfgodbeigsterd @hshbesiggspect iyge Vi nyl cpgligvar (VP)

di spersion and the Heugtdpiel um gives the gasidrkion t&gmp Keiab test for

the conplete conpoSTTToON. 33
TABLE V 17 15VEK rub re#iSst ance of ¥he coatings
prepared with 18 Conpositign PU di spergi on P
Conpl et e of Exanpl e i spersion conposition
17 15 19 25 13 90 5 75

20 15 10 45

21 15 10 40

22 15 10 75

23 15 i0 60

24 15 10 70

25 10 10 5SS

26 10 10 65

27 15 10 65

28 15 5 110

28 10 15 55

30 10 25 60

31 30 10 100

35 ' - - 75

36 - - 75

ca(1) 15 5 10

C5(1) 15 5 20

Cé6(1) 5 _ 10 5

Cc7(1) 15 - 55

(1) by way of comparison

Table VI shows the results of the gel content (expressed in %)
measurements in methyl ethyl ketone (MEK) and in N,N-dimethylformamide
(DMF) for crosslinked coatings obtained from the aqueous resin
compositions of Examples 17 to 31, 35 and 36, and from the comparative
examples C4 to C7. This table gives also a direct comparison in the
test between the coatings obtained with the complete compositions and
those obtained with each of the individual dispersions from which these
compositions are made (see Tablé ITI). Thus, in Table VI, the first



18 15 ' 15 80 . - . 19

15 : - 5 S 75 N ' 20 15

10 45 : 21 15 - 10

40 22 15 34 10 75

23 - 15 10 60 24

é::g columné ives the Exampi.g of t%lg compos:.tionlt%éted, the sec%gd column
65 gives the gelpgontent (in MEK] for the respqgrive polyurethame polymer
ig (PU) &2spersion, the tgérd column gikAdd the %eol content (inigEK) for the
25 respecgpve vinyl polymer (VP)3f.ispersion, tl\?ﬁ fourth columnlgives the
100 gel content (385 MEK) for the complete composition, the fiftH5Scolumn

‘z’g gives Ege gel content EL(bn DMF) for th7e5 respec'cg.(vf) polyureth%é laolymer
5 (PU) 2@spersion, the sixth «@dfmh gives theSgel content (in]pMF) for the g5

-?;f)%)e Vi S%Sgeé‘?l‘{'e vinyl ?olymer (VP) d:.spersi%n bl dhe WaYeih COTRAA | FiQRs

resul content (expressed in % neasurenents
in met hyl the gpl RAEGRE (NEI%"‘FénEPlT %hﬂ RPERLIREEhGPIRASHEAPRIe (DMF) for
crosslinked coatings obtained fromthe aqueous resin conpositions of
Exanples 17 to 31, 35 and 36, and fromthe conparative



exanples C4 to C7. This table gives also a direct conparison in the test
bet ween the coatings obtained with the conplete conpositions and those
obtained with each of the individual dispersions fromwhich these
‘conposi‘tions are nade (see Table II11). Thus, in Table VI, the first

34 colum gives the Exanple of the codbPosition tested, the second colum
gi ves the gel content (in MEK) for the respective pol yurethane pol yner (PU)
di spersion, the third colum gives the gel content (in MEK) for the
respective vinyl polynmer (VP) dispersion, the fourth colum gives the gel
content (in MEK) for the conplete conposition, the fifth colum gives the
gel content (in DVF) for the respective pol yurethane pol yner (PU)

di spersion, the gixth colum gives the gel content (in DWF) for the
respective vinylofpol yner (VP) dispersion and the seventh columm gives the
gel content (i@ ) for the conplete conposition. 35
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(1) by way of comparison



36 Concl usi ons It can be seen from T Tables IV to VI that the
coatings formed fromthe aqueous resin conposi tions according to the
invention have markedly inproved sol vent and’ wat er resistance and ‘excel | ent
transparency in conparison to the coatings forned fromthe conparative
conposi ti-ons containing vinyl (or acrylicygpolynmers which have no

acet oacet oxyal kyl ester groups (conparatlve Exanples C4 and C5) or

cont ai ni n@each®ionisunct i onal pol yur et hane %pol yner (conparative Exanple Co) .
In the conposition 21 the_pal yuret hane pol yne

s qf S
i dentical and tIﬁecﬁJ:QD\%sFﬁ? |é5°f“e%%ﬁ]1?§ tHriSt ¥Rt theFaphe q°IaF}n?cﬁth°FH%d cfé'ﬁf“ent
of acet oaddeoageddmsl resithaomydsittd ofM\ecidpraing ke sheihvend ivaehawke haeReES,
from50 % 9 i.gRt e ) seen_that the anount
of AAE o anBrvda Kotyed 48 udui® rdBtbeSnbe Jang LSO RE AERIpMECY S OO
proper t i eSOBPAXIROTC 5@t ?ff?g§°ﬁt’éigss§®¥%q¢ foom dhat m@armt*ee campsittians |

resi st ance:oneai:mdg elﬁml (léet @é@lﬁ%el&ﬂ@:é Qdlieh AR nd rAREPAEATYa gel
content. ortion of AAEMis particularly

pro
ow (0.1 ASEH EioGHE) T TRBERT R ERE <t OF o G5 (47 CARE4A0ES &b B8l uabl 5
aEd appr oduhct hmadcpehedeicbate mollyméde (ebigeadatige %:&aﬁpmgaisl)ng prepared wth
t he conposition,o ot s red.comnositi

according to t?lfg F%%??é%&%nsw E#Fhédél Z%ogggsg%rgpew [%glanec‘?ﬁoqgglefh
MEK rub rési sdentdeainend WBngéH VBora it remeinsnpenstao {BaklieeITDatungshe

e Seaspacg eGSR AT (B ) Dy PR 1
to 24, th&e ﬁﬁ?%ﬁ?é’r ¥58’h 0 f%u Ni% o% Eﬁ%é’eé%‘?'ﬁpdﬁﬁ%ea?@ t héts%ﬂ’r‘ebebi&ent hei r
proport i omhaarmejlahbmieruf AREO Tahhesssy kiehyy @sde ilimies wikhseen that the
'2rge. ext ShgnbiioaaftP HedLELPRALIRAHRELLS oF "pe (AR g BBy 1O 2
Exanpl es XSMPRrafpre} I‘iPs"cﬁraP’@;d Hfhanes ﬁeeS$W9nmmhwﬂoﬁ@1yack@¢mmgMEb) tchb

i nvention rggg@tgnrc@m YPdrl P Bl g{-,acgeqngomn)ﬁur et hane di spersions, differing
fromeach other _in th ture and in the proportions, of the constituents.

Exanpl es 35 and®3%* ?ﬁs } dhere PECRULI AN A PAEY tiHRAT HAdaF kY oy (0.1
pol ymer i zisnby twes gt hprites podpdritées | oty lkhp daatRhg | dxel HEt e vRIED1RS ad)

saueous, PILUEINE SR SSRGS SR BaRleF e SHISH NSRS iteous
vi nyl di Spgps¢qmposztzon of Example 21, which is not a preferred composition
according to the invention, has still advantageous properties such as
the MEK rub resistance and the gel content in comparison to the coatings
obtained from the comparative compositions in which the vinyl polymer
has'no acetoacetoxyalkyl ester group (Examples C4 and CS).

In Examples 22 to 24, the polymer constituents of the compositions
are the same, but their proportions are different. From these Examples,
it can be seen that the weight ratio of the polyurethane polymer to the
vinyl polymer can vary to a large extent without affecting the
properties of the coatings. '

Examples 25 to 31 illustrate agueous resin compositions according
to the invention made from various acrylic and polyurethane dispersions,
differing from each other in the nature and in the proportions of the
constituents. Examples 35 and 36 illustrate aqueous resin compositions
prepared by polymerizing the monomers of the vinyl polymer in the
presence of an aqueous polyurethane polymer dispersion or by chain-
extending a polyurethane prepolymer with a chain extender in the
presence of an aqueous vinyl dispersion.



37 Coatings produced fromthese conpositions exhibit all superior
properties in conparison to coatings produced fromthe conpositions of the
conparative Exanples-C4 to C6. - It is further to be noted that only the
coatings prepared with the corrpOSItlons agrording to the invention exhibit
one glass.transition tenperature (Tg, Table 1V), whereas the coatings
prepared with tdwardngpqeiotiicans fobm otheparadnpse: fhoaspéasbld 411 €opexdoirbi t two

I t t T I - ard t T
0o oSl RR A BEEARAS oL 10, cIAEy) Moucac 18 LEP30R NGRS 0 TO
t he poI yuremma:nmpwvrw‘ér&mpliﬁarﬁﬁl &0 IC§-or a) (see Table I) wher eas the

upper val ues arﬂ:bsi's”hhﬁfhet‘o td 'Bé I&:él‘f hi€ o PYdndP @by iBlgsObrdpsa iR L2 hOT
C3 or 9) (see Table I is clear that a selfcrosslinking reaction

does occur CoFRAS§L Fh%“%&ﬁ"p'%’éqltnﬁoﬁ% %cb‘?"&i“ﬁg"% SXRRRLS RpRMEIASS BrARsiSion
non- exi Steﬂén@@rbl‘.\ufé’\aTgonTHﬁl&t me cznémsassl Elh@l&%at:]'ﬂb‘sipf:‘aﬁreHSwmnfthé med by

the values of the. %}F ogterég w %ﬁ 3 4nd|§€ n, of the%JEeveI of
crossl i nki ﬁ@f“pﬁé g o conpeo ST or"l"fJ &Sured with

t hese corrposairtsImmsn(Emlbeeamr)as e Emmml ve Exarrpl es clearly denonstrate
that no crossliiking,p8sWhasdhai ’f'é%a'lﬁeémd% 9§ l%gkéydlngoéa’%ﬁnbaa{ﬂcnghw

acet oacet oxyal kyl eSter groups (Exanples a_pol yur et hane
pol ymer havheidoWer affidgi &s saet Tgraduple (PE%mﬁﬂtéaEB)WlWﬂ/ GEnEXAEEE hgl9th
this conteyi) afseet tepldi gh, wdleness Qizeth@e@ebametefa siRABdY ed the DYFof ahet he

I tions of I 9 and 28 ,(Tahl e VI d wth th
val Les. of P yBFLRRR 88 PSP LE K2 50T vtir SErdind BSI VAP (P di speroion and
the vinyl polyner isVe}leal spet 3 srlfcmsshinkingt et icnmoesi e¢awrswitle thade.
On the othe, mgb%@@iow%cxam 85 i, BacEOR HER! 1. 0MchDE AL NeiHOBAAI ned

with the ¢c6 Sitions according e present invention are the same
order of rmgmatraaeva@mesmoaés G'B%alﬁ?é’(& WF taeniimest PHgEhR Hﬁ]dI'eéd"FrHIﬁthe

conposi ti ogepfeoreBREr Ahli¥e 1@<aﬁpirﬁ:.§3nldﬂﬂeteﬂﬂ% &Qvﬁxb@rfhéﬂssm%ml béthiden

crosslinking is present (see Table %’s"‘ n‘g 34 illustrate .
the prepar 5B% d¥OoFOTRARCREE | T © 8Iﬁ?§‘P9 "PF‘brﬂ‘e&&HE% §“58n’§t?§| £t FERES ALtV ng
to the i nvepihlevi). TheTadmparytivesBrampliebechyardg|denionagratenthateasur ed f or

adhesi ve coati 9Sx gg c[c%{zfl Enl‘ﬁnn§§%d%ngft$§i§ffl?°§%&e glrabn{gaigured for

adhesi ve c85?§ [err ess) conposi tions of
t he Exanpl esemmoow%mt@é FQuUPSt Iﬁ;xam ee$oprdiGiddor &f adppiypyethane

coatings %sgﬁﬁe%dhuma GONDATNL E mccw@gnkmmgméyc@ne Wiryl DSt Q@ERORE IS

e the g ROk Hre PANigh SRALEE Wt Phe TAMRR e Aladulea I BRY e V!
the compositions of Examples 19 and 28 (Table VI) when compared with the
zero values of the gel content for the polyurethane polymer (PU)
dispersion and the vinyl polymer (VP) dispersion from which these
compositions are made.

On the other hand, the values of the gel content of the coatings
obtained with the compositions according to the present invention are of
the same order of magnitude as the values obtained with a coating
prepared from the composition of comparative Example C7, wherein an
external polyaziridine crosslinking is present (see Table VI).

Examples 32 tc 34 illustrate the preparation of lamination
adhesives from aqueous compositions according to the invention.

Table VII shows the crosslinking time measured for adhesive
coatings (50 um chickness) and the peel strength measured for adhesive
coatings (5 um thickness) prepared with the compositions of the Examples
30 to 32 compared with the values obtained for adhesive coatings
prepared from compositions containing only one of the components i.e.

the aqueous polyurethane dispegsion of Example 5 and the aqueous vinxl



G

38 pol ymer di spersion of Exanple 16. The val ues obtained with an adhe5| ve
coating prepared from conparative conposition C8 which contains a

comerci al external crosslinking agent (see Table II'l)-.is also included for
conpari son purposes. This conposition C38 has a pot life of |ess than. one
day at room tenperature. TABLE VI |
Crosslinking tinme and peel strength of adRésive coatings . Conposi tion
of Crosslinkin nme _Peel strengih Peel . strength Exanpl e

( DVF) lﬁ. %’E‘I"} rf:ﬁn o? (E'rgsexfg% &)6 ( ﬁhe valuesgobtained with atTrP adheﬂygys)
(g/cm coatlnggpm)ared from comp&@2ative composition C8&hich contains a 110
:]3'20 Cfomm%-c:. 1.,.4 external crcssl n%fg agent (see '";'.%_’0 IZI) is a]ssct %I'igluded
>30 for compazjson purposes. Tigis composi tigre C@1jas a pot life o0>36ss

60 than oR® day at rookStdmbirature. 10 120

140 (1) by way of conparison. (2) polyethylene terephthal ate -
pol yet hyl ene | am nate (3) polyethylene terephthalate - alum num foil

| ami nat e Table VI shows that tIaBLE ammpati on adhesives prepared with
the conpositions acg
properties conpared to those o per st or

containing a pol yurethane or vinyl polyner alone from whi ch the conposition
of Exanpl e 3FIROFHICT Ske GEASFLiNNiny time Peglnartensths Peel scresethst or age
stability is con't’@t‘“ﬁéﬂ, i it i s \/\/O(F?“W’not i CI nd"FT’\/a"t‘“)t W aquBBl/dlpesii

conposition : o8 /4 ala houwd €H#H| nppnt at i on,
phase separation 032 any ot her Si gn.o 110 150
33 14 110 210
34 14 110 130
5 (1) >30 75 80
16 (1) >30 60 50
c8 (1) 10 120 140

(1) by way of comparison.
(2) polyethylene terephthalate - polyethylene laminate
{(3) polyethylene terephthalate - aluminum foil laminate

Table VII shows that the lamination adhesives prepared with the
compositions according to the present invention have superior properties
compared to those of the dispersions of Examples 5 and 16 containing a
polyu*ethane or vinyl polymer alone from which the composition of
Example 32 is made (see Table IITI).

Finally, as far as the storage stability is concerned, it is worth
noticing that the agqueous resin compositions according to the present
invention did not show sedimentation, phase separation or any other sign

o instability during more than 6 months storage at room temperature.



of instability during nore than 6 nonths storage at r oom tenperattfre— —

39 CLAI MVE: 1. Aqueous sel fcrosslinkable resin conpositi
aqueous di spersi-on containing at | east one polyuret haneTﬂmgmﬂ!ﬂ"Hﬂiﬁﬂn
| east one vinyl polymer, characterised in that said at |eas

pol yur et-hane pol yner has anionic salt groths as sol e chai n- pendant
functlonalal%troups and in that said at |east one vinyl polyner has

chai n- pen Mcet oacet oxyal kyl ester functional groups. 2. Conposition
according to claim1, characterised in that said at | east one

pol yur et han a f [Qups
Sel bct e #}%%&%@8%%2%%% i SRS B PR B e 2D’
preferably t%@pe@m grostpinidecrsi heamtr epe@@wsemarml Ralymer am;t at lsassn

ammoni um  t effARi Kyl agm%b.ym&faraeééﬁ%&ywmhggw@t legétpl&ﬁe :
Conposi tion according to claim1 or 2, characterised in that the ght

rati o of salEP]éT“rIeE]&%"ie SRSYPRA VEF VMR CpBR YimSF oS &5 §oi¢ Challneag?d%‘r'fe
vi nyl pol ynefurickishahigroupe ammnge edatf cana latlﬁehgt ld¥el winyl moaméﬁmas of

from1l:4 to |.on r.di,n ny of cl.ains
characterlse%’am-f)ﬁn%nr{p%et%acet %s 18 pol%yé?%%%nﬁﬁegﬁ%‘f%rrer havi ng
chai n- pendantommoisdhien accgafling mncclamrran m@mtpram‘nunl thathesaddnpodieaisbn
is the reaCtéﬁH1 oly@ éEHéﬁE ﬁg(¥mer ﬁég chalﬁﬁbéﬁagﬁyagﬁﬂdﬁlEe%gﬂﬂq%hﬁgtlona%

pol yur et hane prepol yner forne reactin east

an excess of S%PSr 5%4‘1?"&‘36015‘5/‘?’%689%%&“@ consistingpgf é%‘eorﬁ%‘?ﬁ @ndonpenthd
cont ai ni ng %rdmstpfmrhswycmat-eeon group, whert€RM lfé@rggé}ms andflkali
(c) an isocy e-reactive conp up cl%ﬁtlal ni ng_anionic_s hosphoni

f uncti onal g‘PrE?; °fot™ AT b bupS iR ¢ - AES by s%seed'ﬁ@ﬁ {}phosphoniun
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4. Composition according to any of claims 1 to 3, characterised in that
said at least one polyurethane polymer having chain-pendant anionic
salt functional groups present in the composition is the reaction
product of:

(1) an isocyanate-terminated polyurethane prepolymer formed by

reacting at least

{a) an excess of an organic polyisocyanate;

(b) an organic compound containing at least two isocyanate-
reactive groups; and

{(c) an isocyanate-reactive compound containing anionic salt
functional groups (or acid groups which may be subsequently
converted to such anionic salt groups); and

(2) an active hydrogen atom-containing chain extender.

5. Composition according to claim 4, characterised in that the organic
polyisocyanate is an aliphatic, cycloaliphatic or aromatic
polyisocyanate.

6. Composition according to claim 4, characterised in that the organic
compound containing at least two isocyanate-reactive groups is
selected from the group consisting of polyester polyols, polyether
polyols, polycarbonate polyols, polyacetal polyols, polyesteramide
polyols and polythioether polyols.
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Characterlsedtpﬁt said at least one vinyl po ymer hav1ng chain-pendant
acetoacetoxyalkyl ester functional groups is the product formed by
the free-radical polymerisation of at least one monoethylenically
unsaturated- monomer containing an acetoacetoxyalkyl ester group
with at least one other ethylenically unsaturated monomer.

11. Composition according to claim 10, characterised in that the
monoethylenically unsaturated monomer containing an
acetoacetoxyalkyl ester group is a compound having the formula

' R-0-CO-CH,-CO-CH4

wherein R represents a
CH2=CR'-COO-R"- group or a CH2=CR'-R"— group in which
R' is a hydrogen or methyl -and
R* is an alkylene radical having 1 to 12 carbon atoms.
12. Composition according to any of claims 10 and 11, characterised in
that the monoethylenically unsaturated monomer containing an
acetoacetoxyalkyl ester group is acetoacetoxyethyl methacrylate.
13. Composition according to claim 10, characterised in that the
monoethylenically unsaturated monomer containing an
acetoacetoxyalkyl ester grpﬁp is present in an amount of from about
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groups or in that an isocyanate-terminated polyurethane prepolymer
having chain-pendant anionic salt functional groups is subjected to
chain-extension with an active hydrogen atom-containing chain-
extender in the presence of an aqueous dispersion of a vinyl
polymer having chain-pendant acetoacetoxyalkyl ester functional
groups.

16. Varnishes and protéctive or adhesive coatings obtained with an

aqueous composition according to any of claims 1 to 13.



