
EP O 309 114 B1 Description This invention relates to aqueous dispersions
and more particularly to aqueous dispersions containing a water-dis-
persible polyurethane and a vinyl polymer. 5       Aqueous polyurethane
dispersions are well known and are used, for example, in the production of
coatings and films. Dispersion of the polyurethane in the aqueous system
has been achieved by the use either of external surfactants or by including
appropriate ionic or nonionic groups in the polyurethane to render it
self-dispersible. It has also been proposed to modify the properties of
polyurethane dispersions by including vinyl polymers therein. Thus, US
Patent No 3862074 describes coating or binding compositions which are
aqueous emulsions or disper- 10  sions of one or more acrylic polymers and
one or more urethane polymers, the compositions being prepared by simply
blending a nonionic urethane dispersion and an acrylic dispersion. The
polyurethanes used are not self-dispersible, being merely reaction products
of a diamine and a polypropylene glycol based prepolymer. Consequently,
thickeners and surfactants are required to keep the urethane and acrylic
solids in suspension. Nonionic polyurethanes which are water-dispersible
because of the presence of poly(ethylene oxide) side chains 15  have been
described in, for example, US Patent Nos 3905929, 3920598 and 4190566. All
of these patent mention the possibility of blending aqueous dispersions of
these polyurethanes with dispersions of vinyl monomers but without dis-
cussing the properties of the resulting blends. Several patents describe
processes wherein the vinyl monomer is formed in situ by polymerising one
or more vinyl monomers in the presence of an aqueous polyurethane
dispersion. In the processes of this type disclosed in US Patent 20   Nos
3705164, 4198330 and 4318833, the polyurethanes owe their
water-dispersibility to the presence of anionic salt groups. EP-A-1 89945
is also largely concerned with the polymerisation of vinyl monomers in
aqueous dispersions of anionic polyurethanes but alsodescribes the use of
acationic polyurethane anda prepolymer devoid of water-dispersing groups. A
nonionic surfactant is used to disperse the latter in water. It has now
been found that compositions obtained by polymerising a vinyl monomer in an
aqueous dispersion of a 25   nonionic polyurethane having polyoxyethylene
side chains possess significant advantages over urethane/vinyl polymer
dispersions described in the prior art. Thus, unlike the anionic urethanes
described in much of the prior art, where acid monomers will cause gelation
of the dispersion, the nonionic urethanes can be used in conjunction with
acrylic acid or methacrylic acid without any problems. Furthermore,
compared with compositions obtained by merely blending a non- ionic
polyurethane dispersion with a vinyl polymer dispersion, the dispersions of
the invention require no surfactants, 30  the overall particle size is
smaller, the viscosity at a given solids content is generally lower and the
stability is better. Thus, unlike simple blends which mayseparate and form
hazyfilms when used as coating compositions, the dispersions of the
invention are highly resistant to separation and, as a result, form very
clear films. Accordingly, the invention provides an aqueous polymer
dispersion containing a vinyl polymer and a nonionic wa- ter-dispersible
polyurethane having pendent polyoxyethylene chains, the vinyl polymer
having been formed by the free 35  radical polymerisation of at least one
vinyl monomer in the presence of an aqueous dispersion of the polyurethane.
The pendent polyoxyethylene chain content of the water-dispersible
polyurethane may vary within wide limits but in all cases should be
sufficient to provide the polyurethane with the required degree of
water-dispersibility. The poly- oxyethylene side chains may be introduced
into the polyurethane by methods described in the prior art. Thus, the
poly- urethane forming ingredients may include one or more components
having pendent polyoxyethylene chains, for example 40   a dispersing diol
and/or diisocyanate having a poly(ethylene oxide) side chain as described
in US 3905929 or US 3920598. In addition to the polyoxyethylene side
chains, the polyurethane may contain free acid or tertiary amino groups,
such groups being readily introduced into the polyurethane by including at
an appropriate point in the polyurethane synthesis at least one component
having at least one free acid group and at least two groups, for example
hydroxyl 45   groups, which are more reactive than the acid groups towards
isocyanate groups, or at least one component having at least one tertiary
amino group and at least two isocyanate reactive groups. In view of the
essentially nonionic character of the polyurethane, the free acid or
tertiary amino groups should not ionise to any substantial extent during
storage or use of the dispersions. Particularly suitable acid groups are
carboxylic acid groups. Any free acid ortertiary amino group 



content is suitably in the range from 5 to 180 milliequivalents per 100 g.
50      The water-dispersible polyurethane may be linear or branched,
branching being introduced by including among the polyurethane-forming
components at least one component having more than two isocyanate or
isocyanate reactive groups per molecule. The degree of branching may be as
high as one crosslink for each 3000 atomic weight units. Preferably, the
water-dispersible polyurethane is the reaction product of: 55      (A) a
nonionic, water-dispersible, isocyanate-terminate polyurethane prepolymer
formed by reacting: (i) an organic polyisocyanate; 2    EP0309114B1 (ii) a
polymeric polyol having a molecular weight in the range 400 to 6000; (iii)
a dispersing diol and/or diisocyanate having a pendent polyoxyethylene
chain, and optionally 5          (iv) an organic polyol having a molecular
weight less than 400; and (B) an active hydrogen containing chain extender.
The polyisocyanate used in making the prepolymer may be an aliphatic,
cycloaliphatic, araliphatic or aromatic 10 polyisocyanate. Examples of
suitable polyisocyanates include ethylene diisocyanate, 1 ,6-hexamethylene
diisocyanate, isophorone diisocyanate, cyclohexane-1,4-diisocyanate,
4,4'-dicyclohexylmethane diisocyanate, p-xylylene diisocy- anate,
1,4-phenylene diisocyanate, 2,4-toluene diisocyanate, 2,6-toluene,
diisocyanate, 4,4'-diphenylmethane diisocy- anate, 2,4'-diphenylmethane
diisocyanate, polymethylene polyphenyl polyisocyanates and 1,5-naphthylene
diisocy- anate. Mixtures of polyisocyanates can be used and also
polyisocyanates which have been modified by the introduction 15  of
urethane, allophanate, urea, biuret, carbodiimide, uretonimine or
isocyanurate residues. Organic polyols having molecular weights in the
range 400-6000 which may be used in the preparation of the pre- polymer
particularly include diols andtriols and mixtures thereof but
higherfunctionality polyols may be used, forexample as minor components in
admixture with diols. The polyols may be members of any of the chemical
classes of polymeric polyols used or proposed to be used in polyurethane
formulations. In particular, the polyols may be polyesters, polyes- 20
teramides, polyethers, polythioethers, polycarbonates, polyacetals,
polyolefins or polysiloxanes. Preferred polyol mo- lecular weights are from
700 to 3000. Polyester polyols which may be used include hydroxyl
terminated reaction products of polyhydric alcohols such as ethylene
glycol, propylene glycol, diethylene glycol, neopentyl glycol,
1,4-butanediol, furan dimethanol, cyclohexane dimethanol, glycerol,
trimethylolpropane or pentaerythritol or mixtures thereof with
polycarboxylic acids, especially di- 25  carboxylic acids ortheir
ester-forming derivatives, for example succinic, glutaric and adipic acids
ortheir dimethyl esters, phthalic anhydride or dimethyl terephthalate.
Polyesters obtained by the polymerisation of lactones, for example capro-
lactone, in conjunction with a polyol, may also be used. Polyesteramides
may be obtained by the inclusion of aminoal- cohols such as ethanolamine in
polyesterification mixtures. Polyesters containing free tertiary amino
groups may be obtained by including tertiary amino polyols, for example
triethanolamine or N-methyl-diethanolamine, in the polyester- 30  ification
reaction Polyether polyols which may be used include products obtained by
the polymerisation of a cyclic oxide, for example ethylene oxide, propylene
oxide or tetrahydrofuran or by the addition of one or more such oxides to
polyfunctional initiators, for example water, ethylene glycol, propylene
glycol, diethylene glycol, cyclohexane dimethanol, glycerol, tri-
methylolpropane, pentaerythritol or Bisphenol A. Especially useful
polyethers include polyoxypropylene diols and triols, 35   poly
(oxyethylene-oxypropylene) diols and triols obtained by the simultaneous or
sequential addition of ethylene and propylene oxides to appropriate
initiators and polytetramethylene ether glycols obtained by the
polymerisation of tet- rahydrofuran. Polyethers containing free tertiary
amino groups may be obtained by the oxyalkylation, for example oxy-
propylation, of ammonia, primary or secondary amines and aminoalcohols.
Examples of suitable amines include ethylene diamine, aniline, benzylamine,
toluene diamines, diaminodiphenylmethane and polymethylene polyphenyl
polyamines. 40   Suitable aminoalcohols include ethanolamine,
diethanolamine, triethanolamine, N-methyidiethanolamine, bis(2-hydrox- 



yethyl)benzylamine. In the oxyalkylation process, mixtures of
amino-containing and amino-free initiators may be used if desired.
Polythioether polyols which may be used include products obtained by
condensing thiodiglycol either alone or with other glycols, dicarboxylic
acids, formaldehyde, aminoalcohols or aminocarboxylic acids. 46
Polycarbonate polyols which may be used include products obtained by
reacting diols such as 1,3-propanediol, 1,4-butanediol, 1,6-hexanediol,
diethylene glycol or tetraethylene glycol with diaryl carbonates, for
example diphenyl carbonate, or with phosgene. Polyacetal polyols which may
be used include those prepared by reacting glycols such as diethylene
glycol, trieth- ylene glycol and hexanediol with formaldehyde. Suitable
polyacetals may also be prepared by polymerising cyclic 50  acetals.
Suitable polyolefin polyols include hydroxy-terminated butadiene homo- and
copolymers. Organic polyols having molecular weights below 400 which may be
used in the preparation of the prepolymer par- ticularly include diols and
triols and mixtures thereof but higher functionality polyols may be used.
Examples of such lower molecular weight polyols include ethylene glycol,
diethylene glycol, tetraethylene glycol, bis(hydroxyethyl) tereph- 55
thalate, cyclohexane dimethanol, furan dimethanol, glycerol and the
reaction products, up to molecular weight 399 of such polyols with
propylene oxide and/or ethylene oxide. Tertiary amino group containing
polyols such as trieth- anolamine, tetrakis(hydroxypropyl) ethylene diamine
or the lower molecular weight oxyalkylation products of ammonia, amines and
amino-alcohols may be used. 3    EP0309114B1 Acid groups may be introduced
into the polyurethane by including dihydroxyalkanoic acids, for example
2,3-dimeth- ylolpropionic acid, or aminocarboxylic acids, for example
lysine, cystine or 3,5-diaminobenzoic acid in the prepolymer preparation.
Diols having pendent polyoxyethylene chains which may be used in the
preparation of the prepolymer include those 5   described in the prior art,
for example in US 3905929. These diols, because of their function, may be
regarded as dispersing diols. Particularly suitable dispersing diols may be
obtained by reacting one mole of an organic diisocyanate in which the two
isocyanate groups have different reactivities with approximately one mole
of a polyethylene glycol mono ether and then reacting the adduct so
obtained with approximately one mole of a dialkanolamine, for example
dieth- anolamine. 10      Diisocyanates having groups of different
reactivity which may be used in the preparation of the dispersing diols
include 2,4-toluene diisocyanate, isophorone diisocyanate and
2,4'diphenylmethane dilsocyanate. Polyethylene glycol monoethers which may
be used include the reaction products of ethylene oxide with monohydric
alcohols such as meth- anol, ethanol, tertiary butanol or benzyl alcohol or
phenols such as phenol itself. The polyethylene glycol monoethers suitably
have molecular weights in the range 250 to 3000 and preferably in the range
500 to 2000. 15     If desired, the polyoxyethylene chains may contain
units of other alkylene oxides in addition to the ethylene oxide units.
Thus, polyoxyalkylene chains in which up to 60% of the alkylene oxide units
are propylene oxide units, the re- mainder being ethylene oxide units, may
be used. The preparation of the dispersing diols may be achieved by adding
the polyethylene glycol monoether to the diiso- cyanate at 20-250C,
optionally in the presence of an inert solvent and a urethane catalyst,
followed by addition of the 20   dialkanolamine. Diisocyanates having
pendent polyoxyethylene chains which may be used in the preparation of the
prepolymer include those described in the prior art, for example in US
3920598. These diisocyanates, because of their function, may be regarded as
dispersing diisocyanates. Particularlysuitable dispersing diisocyanates may
be obtained by reacting two moles of an organic dilsocyanate in which the
two isocyanate groups have different reactivities with approximately 25
one mole of a polyethylene glycol mono-ether, the initially formed urethane
monoisocyanate then reacting at a higher 



temperature with the excess diisocyanate to form an allophanate
diisocyanate having a pendent polyoxyethylene chain. Suitable diisocyanates
and polyethylene glycol monoethers for use in preparing the dispersing
diisocyanates have been mentioned above for the preparation of the
dispersing diols. The non-ionic, water-dispersible, isocyanate-terminated
polyurethane prepolymer may be prepared in conventional 30   manner by
reacting a stoichiometric excess of the organic polyisocyanate with at
least one organic polyol having a molecular weight in the range 62 to 6000
and the dispersing diol or diisocyanate under substantially anhydrous
conditions at a temperature between about [err] and about 130C until
reaction between the isocyanate groups and the hydroxyl groups is
substantially complete. The polyisocyanate component and the active
hydrogen containing component are suitably reacted in such proportions that
the ratio of number of isocyanate groups to the number of hydroxyl groups
is 35  in the range from about 1.1:1 to about 6: 1, preferably within the
range of from 1.5:1 to 3:1. If desired, catalysts such as dibutyltin
dilaurate and stannous octoate may be used to assist prepolymer formation
although any tertiary amino groups present in the components can be
expected to have a catalytic effect. A non-reactive solvent may optionally
be added before or after prepolymer formation to control the viscosity.
Suitable solvents which may be used include acetone, methylethylketone,
dimethylformamide, ethylene carbonate, propylene carbonate, dig- 40  lyme,
N-methylpyrrolidone, ethyl acetate, ethylene and propylene glycol
diacetates, alkyl ethers of ethylene and propyl- ene glycol monoacetates,
toluene, xylene and sterically hindered alcohols such as t-butanol and
diacetone alcohol. The preferred solvents are water-miscible solvents such
as N-methylpyrrolidone, dimethyl sulphoxide and dialkyl ethers of glycol
acetates or mixtures of N-methylpyrrolidone and methyl ethyl ketone. Other
suitable solvents include vinyl monomers which are subsequently
polymerised. 45      The aqueous polyurethane dispersions may prepared by
dispersing the nonionic water-dispersible isocyanate-ter- minated
polyurethane prepolymer in an aqueous medium and chain extending the
prepolymer with an active hydrogen containing chain extender. The
prepolymer may be dispersed in water using techniques well known in the
art. Preferably, the prepolymer is added to the water with agitation or,
alternatively, water may be stirred into the prepolymer. 60      The active
hydrogen containing chain extender which is reacted with the prepolymer is
suitably a polyol, an ami- no-alcohol, ammonia, a primary or secondary
aliphatic, alicyclic, aromatic, araliphatic or heterocyclic amine,
especially a diamine, hydrazine or a substituted hydrazine. Water-soluble
chain extenders are preferred, and water itself may be effective. Examples
of suitable chain extenders useful herein include ethylene diamine,
diethylene triamine, triethylene te- 55  tramine, propylene diamine,
butylene diamine, hexamethylene diamine, cyclohexylene diamine, piperazine,
2-methyl piperazine, phenylene diamine, tolylene diamine, xylylene diamine,
tris (2-aminoethyl) amine, 3,3'-dinitrobenzidine, 4,4-methylenebis
(2-chloroaniline), 3,3'-dichloro-4,4'-bi-phenyl diamine,
2,6-diaminopyridine, 4,4'-diaminodiphenyl- methane, menthane diamine,
m-xylene diamine and isophorone diamine. Also materials such as hydrazine,
azines such 4    EP 0 309114 B1 as acetone azine, substituted hydrazines
such as, for example, dimethyl hydrazine, 1 ,6-hexamethylene-bis-hydrazine,
carbodihydrazine, hydrazides of dicarboxylic acids and sulfonic acids such
as adipic acid mono- or dihydrazide, oxalic acid dihydrazide, isophthalic
acid dihydrazide, tartaric acid dihydrazide, 1 ,3-phenylene disulfonic acid
dihydrazide, ome- ga-amino-caproic acid dihydrazide, hydrazides made by
reacting lactones with hydrazine such as gamma-hydroxylbu- 5   tyric
hydrazide, bis-semi-carbazide, bis-hydrazide carbonic esters of glycols
such as any of the glycols mentioned above. Tertiary amino group containing
chain extenders which may be used include triethanolamine,
N-methyldiethanolamine, bis(2-hydroxyethyl)
benzylamine,bis(2-hydroxypropyl) aniline and
3,3'-diamino-N-methyldipropylamine. Where the chain extender is other than
water, for example a polyol, polyamine or hydrazine, it may be added to the
aqueous dispersion of prepolymer or, alternatively, it may already be
present in the aqueous medium when the prepol- 10  ymer is dispersed
therein. 



The chain extension can be conducted at elevated, reduced or ambient
temperatures. Convenient temperatures are from about [err] or more,
preferably from about [err] to about 45C. The amount of chain extender
employed should be approximately equivalent to the free-NCO groups in the
prepol- ymer, the ratio of active hydrogens in the chain extender to NCO
groups in the prepolymer preferably being in the range 15  from 1.0 to
2.0:1. Of course, when water is employed as the chain extender, these
ratios will not be applicable since the water, functioning both as chain
extender and dispersing medium, will be present in a gross excess relative
to the free-NCO groups. The aqueous polymer dispersions of the invention
may be prepared by subjecting one or more vinyl monomers to free radical
polymerisation conditions in the presence of the polyurethane dispersion
using conventional polymerisation 20  techniques. Thus, free radical
initiators may be added to a mixture of polyurethane dispersion and vinyl
monomer or, alternatively, monomer may be added gradually to polyurethane
dispersion containing initiator. Vinyl monomers which may be polymerised to
form the vinyl polymer component of the aqueous dispersions of the
invention include any radically polymerisable olefinically unsaturated
compounds or mixtures thereof. Thus, there may be mentioned hydrocarbon
monomers, for example butadiene, isoprene, styrene, and divinylbenzene,
acrylic and sub- 25  stituted acrylic monomers, for example acrylic and
methacrylic acids, acrylonitrile, methyl, ethyl, butyl, isobutyl and
2-ethylhexyl acrylates and methacrylates, acrylamide, methacrylamide,
N-methylolacrylamide and other commonly used monomers such as vinyl esters,
vinyl ethers, vinyl ketones and heterocyclic vinyl compounds. Suitable free
radical initiators include mixtures partitioning between the aqueous and
organic phases, for example a combination of t-butylhydroperoxide,
isoascorbic acid and Fe.EDTA. 30      The weight ratio of polyurethane to
vinyl polymer in the dispersions of the invention is suitably in the range
from 9:1 to 1:9. The aqueous dispersions of the invention may be
advantageously employed as coating compositions, for which purpose they may
be further diluted with water and/or organic solvents, or they may be
supplied in more concentrated form by evaporation of water and/or organic
components of the liquid medium. As coating compositions, they may be 35
applied to any substrate including wood, metals, glass, cloth, leather,
paper, plastics, foam and the like, by any conven- tional method including
brushing, dipping, flow coating, spraying, and the like. The compositions
may contain other conventional ingredients including organicsolvents,
pigments, dyes, emulsifiers, surfactants, thickeners, heat stabilizers,
levellingagents, anti-cratering agents, fillers, sedimentation inhibitors,
UVabsorbers, antioxidantsandthe like introduced at any stage of the
production process or subsequently. It is possible to include an amount of
an antimony oxide in the 40  dispersions to enhance the fire retardant
properties. The dispersions may also be used as adhesives for materials
such as polypropylene, polyester, polyurethane, leather and the like or as
binding agents for various particulate materials. The dispersions, which
suitably have solids contents of from about 20 to 60%  by weight,
preferably from about 25 to 40% by weight, are stable over a wide pH range
and are substantially unaffected by electrolytes. Those aqueous dispersions
which are derived from polyurethanes containing free acid or tertiary amino
groups 45   provide coatings and other products which can be reacted with
appropriate crosslinking agents in order to modify their properties. Thus,
products containing free acid groups, for example -COOH groups, can be
reacted with melamines, isocy- anates, carbodiimides, aziridines, epoxides
or polyvalent metal ions, for example aluminium, magnesium, barium, be-
ryllium, cobalt, lead, copper or antimony and especially zinc, zirconium or
calcium. Similarly, products containing free 50  tertiary amino groups may
be reacted with polyhalogenated hydrocarbons so as toquatemise the amino
groups. Suitable polyhalogenated hydrocarbons include
[err]-dichloro-1,4-xylene, [err]-dichloro-1,2-xylene, 1,5-dibromopentane
and 1 ,4-dibromobutane. The crosslinking reactions can take place at room
temperature or can be accelerated by heat. The crosslinked polymers are
thermoset in nature and have a high degree of solvent resistance. The
invention is illustrated but not limited by the following Examples: 55
EXAMPLE 1 A nonionic urethane prepolymer was prepared using the following
amounts:  



EP0309114B1 Polypropylene glycol   136.7 g Dimethylolpropionic acid    36.0
g N-Methylpyrrolidone    219.7 g Dispersing diol        164.2 9 Dibutyltin
dilaurate     1.1 9 Isophorone diisocyanate   177.8 g 10      The system
was mixed and heated to 65C for four hours until the NCOYo dropped to
3.33%. A dispersion was prepared by pouring 100 g of the prepolymer into
99.5 g of water containing 7.53 g of 16% hydrazine. A dispersion was
obtained with a pH of 4.67, solids of 32% and a viscosity of 120 mPa.s (120
cps). The nonionic urethane was converted into a urethane acrylic copolymer
using a seed-feed technique listed below. A 1000 ml reactor under nitrogen
was charged as follows: 500 g of nonionic urethane dispersion, 200 g of
water, 50 g is  of 10% sodium lauryl sulfonate, 3.0 g of 1% Fe. EDTA
solution, 1.0 g of triethylene tetramine, 15.9 g of butyl acrylate, 31.8 g
of methyl methacrylate and 5.3 g of methacrylic acid. The system was
initiated with 10 g of a 3.5% solution of t-Butylhydroperoxide and 10 g of
1% isoascorbic acid. After the reaction exotherm was complete another 10.7
g of methacrylic acid, 64.0 g of methyl methacrylate and 32.0 9 of butyl
acrylate were added via a dropping funnel. Another addition of 10 g of 3.5%
t-Butylhydroperoxide and 1% isoascorbic acid was added. 20      The
copolymer had an urethane-acrylic ratio of 1:1, a pH of 6.5, viscosity of
76 mPa.s (76 cps)and solids of 33.6%. The dispersing diol used in this
example was prepared as follows: 500 g of Methoxycarbowax 750 dissolved in
150 g of N-Methylpyrrolidone was added to 127.6 g of 2,4-toluene
diisocyanate over a thirty minute period at 30-35C. At the end of the
reaction, the isocyanate content was 3.65%. The system was cooled to [err]
and 62 g of diethanol amine was added over a thirty minute period. The diol
had an OH 25   number of 109. EXAMPLE 2 A nonionic urethane was prepared as
described in Example 1 except the following amounts were used: 30
Polypropylene glycol (M.W. = 1058)        672.6 g Dispersing diol (80%  in
M-Pyrol) (M.W. = 1029)   625 g Isophorone diisocyanate
400 g N-Methylpyrrolidone                       723.4 g 35
Dibutyltin dilaurate                        3.0 g Water
2303 g 16% Hydrazine                             106 g 40 A nonionic
urethane acrylic copolymer was prepared as described in Example 1 except
the following amounts were used: Nonionic urethane dispersion
500   g Water                                                       200   g
10% Sodium lauryl sulfonate                                  50   g 1%
Fe.EDTA                                                     3.0 g so
Triethylene  tetramine                                         1.0  g 55 6



EP 0 309 114 B1 Isobutyl acrylate
83.3 g 2-Ethylhexyl acrylate
33.3 g 5                  Butylmethacrylate
13.3 g Acrylic Acid
3.3 g 10                 3.5% t-Butylhydroperoxide
10   g 1% Isoascorbic Acid                                               12
g Isobutyl acrylate                                                 41.6 g
2-Ethylhexyl acrylate                                             16.6 g 15
Butylmethacrylate                                                   6.6 g
Acrylic Acid                                                        1.7 g
20                  3.5% t-Butylhydroperoxide
10   g 1% Isoascorbic Acid                                               12
g A dispersion was obtained with a urethane:acrylic ratio of 40:60, and a
solids content of 42.8%. 25   EXAMPLE 3 A nonionic urethane-acrylic
copolymer was prepared using the urethane synthesized in Example 2. A batch
tech- nique instead of a seed-feed procedure was used to prepare the
copolymer. 30                            Nonionic Urethane Dispersion from
Example 2   500 g Water                                       200 g 10%
Sodium Lauryl Sulfonate                  25 g 1% Fe. EDTA
2.5 g Triethylene tetramine                         0.5 g Butyl acrylate
126.2 g 2-Ethylhexyl acrylate                        41.2 g 3.5% t-BHPO
10 g 40                            1% Isoascorbic Acid
10g 3.5% t-BHPO                                  l0g 1% isoascorbic acid
10 g EXAMPLE 4 45 A urethane prepolymer and dispersion was, prepared using
the following amounts. The procedure was the same as in Example 1, except
that acrylonitrile was used in place of some of the N-methyl pyrrolidone.
so                                Polytetramethylene diol (M.W = 1000)
564.7 g Dispersing Diol (80% Solids)        657 g 1,4-Cyclohexane
dimethanol           150 g 80:20 Toluene diisocyanate          545 g
Acrylonitrile                       217 g 55
N-Methyl pyrrolidone                 266 g Methylethylketone
124 g Continuation of the Table on the next page 7    EP 0 309 114 B1
(continued) H20                                 242 g s
16% Hydrazine                         17.7 g 



Viscosity                             84 g Solids, %
35 g The urethane acrylic copolymer was prepared similar to Example 1 using
seed-feed technique. The amounts used are listed below: Nonionic
Polyurethane Dispersion                                1000   g 15
Water                                                             200   g
10% Sodium Lauryl Sulfonate                                        50   g
1% Fe . EDTA                                                        6.0 g
Triethylene tetramine                                                2.0 g
Monomer blend *                                                    35.0 g
3.5% t-Butylhydroperoxide                                        20   g 1%
Isoascorbic Acid                                                22   g 25
Monomer blend * (I hr. feed)                                      315   g
3.5% t-Butylhydroperoxide (1 hr. feed)    44   g 30               1%
Isoascorbic Acid (1 hr. feed)                                    44   g
Viscosity 90 mPa.s (90 cps) 35 Solids                         41% * Monomer
blend ratio: 40       Butyl acrylate: Acrylonitrile: Styrene: Methyl
methacrylate 15.4: 12.0: 43.4: 29.1 EXAMPLE 5A: 45       A urethane
prepolymer and dispersion was prepared using the following amounts:
Polytetramethylene glycol 1000   240.8 g Dispersing diol from Example 1
155.4 g N-Methylpyrrolidone           250.0 g 50
Dimethylolpropionic acid        12.4 g Isophorone diisocyanate       173.1
g Dibutyltin dilaurate             1.6 g The system was mixed and heated to
[err] for four hours until the NCO% dropped to 2.90. A dispersion was
prepared by feeding 800 g of the prepolymer into 770 g of deionized water
containing 54.6 g of 16% hydrazine. A dispersion was obtained with the pH
of 4.9, solids of 35% and a viscosity of 69 mPa.s (69 cps). The following
nonionic urethane acrylic copolymers were prepared similar to Example 1
except the following    EP 0 309 114 B1 amounts were used: Example SB
Example 5C Example 5D 5          Nonionic urethane                  500
500               500 dispersion Water                            2000
1750              1750 10% Sodium Lauryl                  20
- 10 Sulfonate 1% Fe  . EDTA                        3.0               3.0
3.0 Triethylene tetramine    1.0                           1.0
1.0 



15 Butyl acrylate                    115               115
167 Methyl methacrylate               115               115
67 20 Methacrylic Acid                     5                 5
- 3.5%  t-Butyl-                      10                10
10 25 hydroperoxide 1% Isoascorbic Acid                 12
12                12 30            Butyl  acrylate                    228
228               333 Methyl methacrylate    228
228               133 Methacrylic Acid                    9
9                - 35 3.5%  t-Butyl-                      10
10                10 hydroperoxide 1% Isoascorbic Acid                 12
12                12 40 %  Solids                           27
30                30 ViscositY/mPa.s                     11
170                18 pH                                   7.9
7.5                9.9 Dispersions were obtained with a urethane:acrylic
ratio of 20:80. 50 Claims 1. An aqueous polymer dispersion containing a
vinyl polymer and a nonionic water-dispersible polyurethane having pendent
polyoxyethylene chains, the vinyl polymer having been formed by the free
radical polymerisation of at least one vinyl monomer in the presence of an
aqueous dispersion of the polyurethane. 55 2. A dispersion according to
claim 1 wherein said at least one vinyl monomer includes an acid monomer
selected from acrylic acid and methacrylic acid. 9    amounts were used:
Example 5B  Example 5C  Example 5D 5          Nonionic urethane
500                500                500 dispersion Water
2000               1750              1750 10% Sodium Lauryl
20                - Sulfonate 1%  Fe  . EDTA                        3.0
3.0                3.0 Triethylene tetramine    1.0
1.0                1.0 15 Butyl acrylate                     115
115               167 Methyl methacrylate    115
115                 67 20 Methacrylic Acid                       5
5 3.5% t-Butyl-                        10                 10
10 25 



hydroperoxide 1% Isoascorbic Acid                  12                12
12 Butyl acrylate.                    228                228
333 Methyl methacrylate    228                            228
133 Methacrylic Acid                      9                  9 35 3.5%
t-Butyl-                        10                 10                10
hydroperoxide 1% Isoascorbic Acid                  12                 12
12 % Solids                             27                 30
30 ViscositY/mPa.s                      11               170
18 45 [err]                                     7.9               7.5
9.9 Dispersions were obtained with a urethane:acrylic ratio of 20:80. 50
Claims 1. An aqueous polymer dispersion containing a vinyl polymer and a
nonionic water-dispersible polyurethane having pendent polyoxyethylene
chains, the vinyl polymer having been formed by the free radical
polymerisation of at least one vinyl monomer in the presence of an aqueous
dispersion of the polyurethane. 55 2. A dispersion according to claim 1
wherein said at least one vinyl monomer includes an acid monomer selected
from acrylic acid and methacrylic acid.    EP 0309 114 11 3. A dispersion
according to either claim 1 or claim 2 wherein the polyurethane has a free
carboxylic acid or tertiary amino group content in the range from 5 to 180
milliequivalents per 100 g. 4. A dispersion according to any one of the
proceeding claims wherein the polyurethane has a degree of branching 5
of up to one crosslink for each 3000 atomic weight units. 5. A dispersion
according to any one of the proceeding claims wherein the water-dispersible
polyurethane is the reac- tion product of: 10         (A) a nonionic,
water-dispersible, isocyanate-terminatec polyurethane prepolymer formed by
reacting: (i)    an organic polyisocyanate; (ii)    a polymeric polyol
having a molecular weight in the range 400 to 6000; 15 (iii)    a
dispersing diol and/or diisocyanate having a pendent polyoxyethylene chain,
and optionally (iv)    an organic polyol having a molecular weight less
than 400; and 20          (B) an active hydrogen containing chain extender.
6. A dispersion according to claim 5 wherein the polymeric polyol is a
polyether diol having a molecular weight in the range from 700 to 3000. 25
7. A dispersion according to either claim 5 or claim 6 wherein the
dispersing diol is a product obtained by reacting one mole of an organic
diisocyanate in which the two isocyanate groups have different reactivities
with approximately one mole of a polyethylene glycol monoether and then
reacting the adduct so obtained with approximately one mole of a
dialkanolamine. 30   8. A dispersion according to any one of the proceeding
claims wherein the weight ratio of polyurethane to vinyl polymer is in the
range from 9:1 to 1:9. 9. A coating or film derived from an aqueous
dispersion as claimed in any one of the proceeding claims. 35   10. A
composite article which includes a film as claimed in claim 9 as an
adhesive layer. 



Patentanspriche 40   1. Wisserige Polymerdispersion, welche ein
Vinylpolymer und ein nichtionisches, wasserdispergierbares Polyurethan mit
abstehenden Polyoxyethylen-Ketten enthAlt, wobei das Vinylpolymer durch
radikalische Polymerisation minde- stens eines Vinylmonomers in Gegenwart
einer wAsserigen Dispersion des Polyurethans hergestellt worden ist. 2.
Dispersion nach Anspruch 1, bei welcher das mindestens eine Vinylmonomer
ein saures Monomer umfaBt, das 45      ausgewAhlt ist aus Acrylsiure und
Methacrylsdure. 3. Dispersion nach Anspruch 1 odor 2, bei welcher das
Polyurethan einen Gehalt an einer freien Carbonsaure- oder tertiAren
Aminogruppe im Bereich von 5 bis 180 Milliaquivalenten je 100 g aufweist.
so   4. Dispersion nach einem der vorhergehenden Ansprfche, bei watcher das
Polyurethan einen Vemetzungsgrad von bis zu einer Verzweigung jo 3000
Atomgewichtseinheiten aufweist. 5. Dispersion nach einem der vorhergehenden
Ansprfche, bei watcher das wasserdispergierbare Polyurethan das
Reaktionsprodukt ist aus: 55 (A) einem nichtionischen,
wasserdispergierbaren, isocyanatabgeschlossenen Polyurethan-PrApolymer, das
hergestellt ist durch Umsetzung: 10    (i) eines organischen
Polyisocyanats,                               M   S   E (ii) sines
polymeren Polyols mHt einem Molekulargewicht im Bereich von 400 bis 6000, 5
(iii) eines dispergierenden Diols und/oder Dilsocyanats mH einer
abstehenden Polyoxyethylen-Kette und gegebenenfalls (iv) sines organischen
Polyols mit einem Molekulargewicht von weniger als 400; und 10         (B)
einem Kettenverlangerer mHt einem Gehalt an aktivem Wasserstoff. 6.
Dispersion nach Anspruch 5, bel welcher das polymere Polyol sin
Polyetherdiol mit einem Molekulargewicht von 700 bis 3000 ist. 15  7.
Dispersion nach einem der AnsprOche 5 oder 6, bei welcher das
dispergierende Diol ein Produkt ist, das erhalten worden ist durch
Umsetzung eines Mals sines organischen Diisocyanats, worin die beiden
Isocyanatgruppen unter- schiedliche Reaktivitaten aufweisen, mit annahemd
sinem Mol sines Polyethylenglycol-monoethers und anschlie- Bende Umsetzung
des so erhaltenen Addukts mit ann&hemd einem Mol sines Dialkanolamins. 20
8. Dispersion nach einem der vorhergehenden Ansprfche, bei welcher das
Gewichtsverhaltnis van Polyurethan zu Vinylpolymer im Bereich von 9: 1 bis
1: 9 liegt. 9. Beschichtung oder Film, erhalten aus einer wasserigen
Dispersion nach sinem der vorhergehenden AnsprOche. 25   10.
Zusammengesetzter Gegenstand, weicher einen Film nach Anspruch 9 als
Klebstoffschicht enthalt. Revendications 30  1. Dispersion aqueuse de
polymbre contenant un polymbre vinylique et un polyurethanne non ionique
dispersable dans l'eau ayant des chatnes polyoxyethylene appendues, le
polymere vinylique ayant ete forme par polymerisation radicalaire d'au
moins un monomere vinyliqus en presence d'une dispersion aqueuse du
polyurdthanne. 2. Dispersion suivant la revendication 1, dans laquelle le
monomere vinylique d'au moins un type comprend un mono- 35      mbre choisi
entre l'acide acrylique et l'acide methacrylique. 3. Dispersion suivant la
revendication 1 ou la revendication 2, dans lequelle le polyurethanne
possede une teneur en groupes acide carboxylique ou amino tertiaire libres
comprise dans l'intervalle de 5 a 180 milliequivalents pour 100 grammes. 40
Q_,   4. Dispersion suivant l'une quelconque des revendications
precedentes, dans laquelle le polyurethanne possbde un degre de
ramification allant jusqu'a une reticulation pour chaque quantite de 3000
unites de poids atomique. 5. Dispersion suivant 'une quelconque des
revendications pr6cddentes, dans laquelle le polyurethanne dispersable 



45      dans I'eau est le produit de reaction: (A) d'un prepolymere de
polyurethanne a terminaison isocyanate non ionique, dispersable dans l'eau,
forme par reaction: 50         (i)    d'un polyisocyanate organique; (ii)
d'un polyol polymerique ayant un poids moldculaire compris dans
l'intervalle de 400 a 6000; (iii)   d'un diol et/ou diisocyanate dispersant
ayant une chains polyoxyethylbne appendue et, facultative- 55
rrient, (iv)    d'un polyol organique ayant un poids moleculaire inferieur
& 400; et    EP 0 309 114 B1 (B) d'un agent d'allongement de chatne
contenant de I'hydrogene actif. 6. Dispersion suivant la revendication 5,
dans laquelle le polyol polym6rique est un poly6therdiol ayant un poids
mol6- culaire compris dans l'intervalle de 700 A 3000. 6 7. Dispersion
suivant la revendication 5 ou la revendication 6, dans laquelle le diol
dispersant est un produit obtenu par reaction d'une mole d'un diisocyanate
organique dans lequel les groupes isocyanate possedent des reactivit6s
difflrentes avec approximativement une mole d'un mono6ther de
polyethyleneglycol, puis par reaction du produit d'addition ainsi obtenu
avec approximativement une mole d'une dialcanolamine. 10 8. Dispersion
sulvant 'une quelconque des revendications prec6dentes, dans laquelle le
rapport ponderal du polyu- r6thanne au polymere vinylique est compris dans
l'intervalle de 9:1 A 1:9. 9. RevOtement ou film formm a partir d'une
dispersion aqueuse suivant l'une quelconque des revendications prece- 15
dentes. 10. Article composite qui comprend un film suivant la revendication
9 comme couche d'adhesif. 20 26 30 35 40 46 50 55 12    


