
EP 0 332 326 B1 Description This invention relates to aqueous coating
compositions and more particularly to coating compositions comprising
aqueous-dispersed polyurethane polymers. 5      Aqueous coating
compositions comprising aqueous polyurethane dispersions are well known for
the pro- duction of film coatings on various substrates such as wood,
metal, fabrics, and plastics. These may be useful for the provision of, for
example, protective or adhesive coatings, since polyurethanes possess very
desirable properties such as good chemical resistance, abrasion-resistance,
toughness, adhesion, and durability. Dis- persion of the polyurethane in
the aqueous system has been achieved either by the use of external
surfactants 10  or by including appropriate ionic or non-ionic groups in
the polyurethane to render it self-dispersible in water. It has been
proposed In US Patents 4335029 and 4598121 to provide low temperature
selfcrosslinkable aqueous polyurethane dispersions by incorporating
hydrazide groups into the polyurethane chain and adding formaldehyde. The
use of formaldehyde is however not always desirable for many applications,
being a toxic and environmentally undesirable substance. 15     It has also
been proposed to modify the properties of polyurethane dispersions by
including vinyl polymers therein (where by a vinyl polymer in this
specification we mean a polymer obtained by the free-radical addition
polymerisation of at least one olefinically unsaturated monomer). Thus, US
Patent No 3862074 describes coating or binding compositions which are
aqueous emulsions or dispersions of one or more acrylic polymers and one or
more urethane polymers, the compositions being pre- 20  pared by simply
blending a polyurethane 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 polyurethane and
acrylic solids in suspen- sion. Nonionic polyurethanes which are
water-dispersible because of the presence of poly(ethylene oxide) side 25
chains have been described in, for example, US Patent Nos 3905929, 3920598
and 4190566. All of these pa- tents mention the possibility of blending
aqueous dispersions of these polyurethanes with dispersions of vinyl
monomers but without discussing the properties of the resulting blends.
Several patents describe processes wherein the vinyl polymer 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 30
in US Patent Nos 3705164,4198330 and 4318833, the polyurethanesowe
theirwater-dispersibility tothe pres- ence 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 also describes the use
of a cationic polyurethane and a prepolymer devoid of water-dispersing
groups. A nonionic surfactant is used to disperse the latter in water. None
of above-described dispersions of polyurethane and vinyl polymers are
selfcrosslinkable by virtue 35  of interaction between the polyurethane and
vinyl polymers. We have now discovered novel aqueous coating compositions
comprising polyurethane and, in certain embodiments, vinyl polymers which
are selfcrosslinking at ambient or low temperatures, are storage stable,
and do not incorporate formaldehyde to effect crosslinking. According to
the present invention there is provided an aqueous selfcrosslinkable
coating composition 40  comprising an aqueous dispersion which comprises at
leastone polyurethane polymer having a weight average molecularweightofmore
than 2000, wherein said composition has hydrazine (or hydrazone) functional
groups and carbonyl functional groups present in the composition to provide
a selfcrosslinking reaction, in which re- action said at least one
polyurethane polymer takes part, via azomethine formation from the reaction
of hy- drazine (or hydrazone) functional groups and carbonyl functional
groups during and/or afterfilm formation from 45  the aqueous composition,
where by a carbonyl functional group is meant the carbonyl functionality of
a ketone or aldehyde group, and by a hydrazine functional group is meant
the functional group of formula - NHNH2, and by a hydrazone functional
group is meant the group derived from such a hydrazine group by reaction
with a monoketone or monoaldehyde of at least two carbon atoms. By
azomethine formation is meant the formation of the grouping 50
[err]=  N - as produced from the reaction of an organic hydrazine compound
(such as a hydrazide), or an organic hydra- zone compound, with a ketonic
or aldehydic carbonyl compound. Thus in the composition of the present in-
vention there are two co-reactable types of azomethine-formable functional
groups which are employed and which react togetheron crosslinking toform
azomethine groups, one type being hydrazine (or hydrazone) func- 



55  tional groups and the other type being carbonyl functional groups. The
said at least one polyurethane polymer takes part in crosslinking by
possessing at least one of chain pendant hydrazine (or hydrazone)
functional groups and carbonyl functional groups. For the purposes of this
invention an aqueous dispersion means a dispersion of the polyurethane in
an 2    EP 0 332 326 B1 aqueous medium of which water is the principal
component. Minor amounts of organic liquids may optionally be present
Certain embodiments of the present invention are directed to compositions
which also include at least one vinyl polymer bearing carbonyl and/or
hydrazine (or hydrazone) functional groups. In fact, there are three main 5
embodiments X, Y, and Z envisaged for the compositions of the present
invention, and embodiments Y and Z are concerned with certain compositions
which Include such vinyl polymers; these will be discussed at a later stage
in this specification. In embodiment X of the present invention there Is
provided a composition which comprises at least one polyurethane polymer
bearing chain-pendant groups of one of the two types of oo-reactable
azomethine-form- 10  able functional groups (the two types being hydrazine
(or hydrazone) groups, and carbonyl groups) and the composition also
includes functional groups of the other type of azomethine-formable
functional group (i.e. carbonyl where hydrazine (or hydrazone) is the
first-mentioned type of group, or hydrazine (or hydrazone) if carbonyl is
the first-mentioned type of group) located in one more of: at least one
polyurethane polymer having chain-pendant groups of at least said other
type, at least one non-polyurethanic non-vinylic compound having 15  two or
more groups of said other type (i.e. a compound in which the functional
groups are not bound to poly- urethane or vinyl polymer molecules),  and at
least one urethane oligomer having two or more groups of said othertype.
(Note. therefore, that It is possible in this embodimentfor both types of
functional group to be carried on the same polyurethane polymer molecule).
There are a number of different possibilities for embodiment X embraced by
the scope of the present in- 20  vention. Examples of these are as follows:
X(A) The polyurethane polymer component bears both chain-pendant hydrazine
(or hydrazone) functional groups and chain-pendant carbonyl functional
groups in the same polymer molecules. X(B) The polyurethane polymer
component bears chain-pendant hydrazine (or hydrazone) functional groups
and chain-pendant carbonyl functional groups in different polyurethane
polymer molecules, i.e. 25     there will be at least two polyurethane
polymers in the composition and at least one of these will bear hy- drazine
(or hydrazone) groups but not carbonyl groups and at least one other of
these will bear carbonyl groups but not hydrazine (or hydrazone) groups.
X(C) The polyurethane polymer component bears chain-pendant carbonyl
functional groups and the com- position includes non-polyurethanic
non-vinylic polyhydrazine (or polyhydrazone) compound(s) (i.e. poly- 30
hydrazine orpolyhydrazone compounds in which the hydrazine orhydrazone
groups are not bound to poly- urethane or vinyl polymer molecules) and/or
urethane oligomer(s) having two or more hydrazine (or hy- drazone)
functional groups. X(D) The polyurethane polymer component bears
chain-pendant hydrazine (or hydrazone) groups and the composition includes
non-polyurethanic non-vinylic polycarbonyl compound(s) (i.e. polycarbonyl
com- 35     pounds in which the carbonyl groups are not bound to
polyurethane or vinyl polymer molecules) and/or urethane oligomer(s) having
two or more carbonyl functional groups. For the sake of clarity, in this
specification a urethane oligomer has a weight average molecular weight of
not more than 2000 (any urethane-chained material of greater
molecularweight being considered as a poly- urethane polymer). 40     It Is
evident that possibility X(D) excludes the use of formaldehyde as the
carbonyl compound (for cross- linking purposes) since this would result in
subsequent crosslinking via methylol formation rather than azo- methine
formation as required by this invention. The composition of the Invention
extends to more than one of the possibilities X(A), X(B), X(C) and X(D)
being employed at the same time (if this is practicable), e.g. a
combination of X(A) and X(B) might be used. 45     It is preferred that in
embodiment X of the invention, the composition contains hydrazine (or
hydrazone) 



functional groups and carbonyl functional groups in a ratio of 1:50 to
50:1, more preferably 1:10 to 10:1. In embodiment Y of the present
Invention there is provided an aqueous selfcrosslinking coating composi-
tion comprising an aqueous dispersion comprising at least one polyurethane
polymer and at least one vinyl polymer and there are chain-pendant carbonyl
and hydrazine (or hydrazone) functional groups which are com- 50
plementarily incorporated in the polyurethane and vinyl polymers to provide
a selfcrosslinking reaction via azo- methine formation during and/or after
film formation from the aqueous composition. By the "complementary"
incorporation of chain-pendant carbonyl and hydrazine (or hydrazone)
functional groups in the polyurethane and vinyl polymers is meant that
chain-pendant carbonyl functional groups present in one of the two types of
polymer(i.e. polyurethane polymerorvinyl polymer) are reactable with
chain-pendant 55  hydrazine (or hydrazone) functional groups present in the
other of the two types of polymer (to provide self- crosslinking via
azomethine formation). There are a number of different possibilities
embraced by the scope of embodiment Y of the present in- vention. Examples
of these are as follows: 3    EP 0 332 326 B1 Y(A). The polyurethane
polymercomponent bears chain-pendant carbonyl functional groups, and the
vinyl polymer component bears chain-pendant hydrazine (or hydrazone)
functional groups. Y(B). The polyurethane polymer component bears
chain-pendant hydrazine (or hydrazone) functional groups, and the vinyl
polymer component bears chain-pendant carbonyl groups. 5      Y(C). The
polyurethane polymer component bears both chain-pendant carbonyl functional
groups and chain-pendant hydrazine (or hydrazone) functional groups in the
same polymer molecules, and either the vinyl polymer component bears either
hydrazine (or hydrazone) chain-pendant functional groups or chain- pendant
carbonyl functional groups, or at least two vinyl polymers may be present
at least one of which bears chain-pendant hydrazine (or hydrazone)
functional groups and at least one of Which bears chain- 10     pendant
carbonyl functional groups. Optionally non-polyurethanic non-vinylic
polyhydrazine (or polyhydrazone) and/or polycarbonyl com- pounds (i.e.
compounds in which the hydrazine (or hydrazone) or carbonyl functional
groups are not bound to polyurethane orvinyl polymers) and/orurethane
oligomers having at leasttwo hydrazine (or hydrazone) groups or at least
two carbonyl groups may be included in the compositions of this embodiment
Y of the invention. 15     It is preferred that in embodiment Y, the
composition of the invention contains hydrazine (or hydrazone) functional
groups and carbonyl functional groups in a ratio of 1:20 to 20:1, more
preferably 1:10 to 10:1. In embodiment Z of the present invention there is
provided an aqueous selfcrosslinking coating composi- tion comprising an
aqueous dispersion comprising at least one polyurethane polymer and at
least one vinyl polymer and and wherein either 20     A. the at least one
polyurethane polymer and the at least one vinyl polymer both bear
chain-pendant car- bonyl functional groups and the composition includes at
least one non-polyurethanic, non-vinylic polyhy- drazine (or polyhydrazone)
compound and/or at least one urethane oligomer having at leasttwo hydrazine
(or hydrazone) functional groups; or B. the at least one polyurethane
polymer and the at least one vinyl polymer both bear chain-pendant hy- 25
drazine (or hydrazone) functional groups and the composition Includes at
least one non-polyurethanic, non-vinylic polycarbonyl compound and/or at
least one urethane oligomer having at least two carbonyl functional groups;
wherein said carbonyl functional groups and polyhydrazine (or
polyhydrazone) compound(s) In A, or said hy- drazine (or hydrazone)
functional groups and polycarbonyl compound(s) in B, provide a
selfcrosslinking reac- 30  tion, in which both the polyurethane and vinyl
polymers take part, via azomethine formation during and/or after film
formation from the aqueous composition. In embodiment Z, when the polymers
contain chain-pendant carbonyl functional groups (alternative A) the ratio
of hydrazine (or hydrazone) functional groups to carbonyl functional groups
is preferably within the range of from 1:50 to 1.6:1, more preferably 1:20
to 0.9:1. When the polymers contain chain-pendant hydrazine (or 35
hydrazone) functional groups (alternative B) the ratio of hydrazine (or
hydrazone) functional groups to carbonyl functional groups is preferably
within the range of from 50:1 to 1:1.6, more preferably 20:1 to 1:0.9. 



As is well known, polyurethanes are generally made by reacting an organic
polylsocyanate with an organic compound containing isocyanate-reactive
groups, particularly a macro polyol, optionally with the inclusion of a low
molecularweight organic polyol. Afavoured route to theirformation involves
the formation of an isocyan- 40  ate-terminated polyurethane
prepolymerfollowed by chain extension with an active hydrogen-containing
com- pound. Carbonyl functionality may be Introduced intothe polyurethane
backbone during the prepolymerformation and/or during the chain extension
step. Hydrazine (or hydrazone) functionality may be introduced during the
prepolymer formation and/or during the chain extension step. Optionally
(but preferably) monomers bearing 45 non-ionic or ionic dispersing or
emulsifier groups (or groups that may be subsequently converted thereto)
may be included in the prepolymerformation to provide the facility of
self-dispersability in waterof the polyurethane prepolymer and final chain
extended polymer. Preferably a polyurethane polymer bearing carbonyl
functionality is the reaction product [err] of: I an isocyanate-terminated
polyurethane prepolymer formed by reacting at least: 50        (i) an
organic polyisocyanate; (ii) a polymeric organic compound containing at
least two isocyanate-reactive groups and having a weight average molecular
weight in the range 400 to 6000; (iii) optionally an isocyanate-reactive
and/or diisocyanate compound(s) bearing nonionic and/or ionic dispersing
groups (or groups which may subsequently be converted to such dispersing
groups); and 55        (iv) optionally an organic polyol having a weight
average molecular weight less than 400; and 11 active hydrogen-containing
chain extending material; and wherein the carbonyl functionality In said
polyurethane polymer is incorporated by virtue of (a) an
isocyanate-reactive compound(s) providing carbonyl functionality being
included as a reactant in 4    EP 0 332 326 B1 the formation of I, and/or
(b) the active hydrogen-containing chain extending material 11 being
entirely or including a proportion of extending material providing carbonyl
functionality pendant to the polyurethane polymer chain. By an
isocyanate-reactive compound in 11(a) is meant a compound which will
reactwith isocyanate groups 5   and thereby become incorporated into (i.e.
become part of) the polyurethane prepolymer chain. Examples of such
compounds are carbonyl compounds with at least one and preferably at least
two isocyanate-reactive groups, e.g dihydroxyketones such as
dihydroxyacetone and the adduct obtained by a Michael-addition reac- tion
of diacetoneacrylamide with a diamine oran alkanolamine; carbonyl
compoundswith only one Isocyanate- reactive group can also be used if the
urethane chain has been compensatingly branched with eg. triols, trii- 10
socyanates and/or triamines. Active hydrogen-containing chain extending
compounds in II(b) which provide carbonyl functionality pen- dant to the
polyurethane chain include carbonyl-functional diamino compounds such as
the Michael-addition product of two moles di-acetoneacrylamide with one
mole of a diamine. Preferably a polyurethane polymer bearing hydrazine (or
hydrazone) functionality is the reaction product 15      [err] of: III an
isocyanate-terminated polyurethane prepolymer formed by reacting at least
(v) an organic polyisocyanate; (vi) a polymeric organic compound containing
at least two isocyanate-reactive groups and having a weight average
molecularweight in the range 400 to 6000; 20        (vii) optionally an
isocyanate-reactive and/or diisocyanate compound(s) bearing nonionic and/or
ionic dispersing groups (or groups which may subsequently be converted to
such dispersing groups); and (viii)optionally an organic polyol having a
weight average molecular weight less than 400; and IV active
hydrogen-containing chain extending material; and wherein the hydrazine (or
hydrazone) func- tionality in said polyurethane polymer is incorporated by
virtue of 25     (c) an isocyanate-reactive compound(s) providing hydrazine
(or hydrazone) functionality pendant to the polyurethane chain being
included as a reactant in the formation of III, and/or (d) the active
hydrogen-containing chain extending material IV being entirely or including
a proportion of 



extending material providing hydrazine (or hydrazone) functionality
pendant to the polyurethane chain. By an isocyanate-reactive compound in
IV(c) Is meant a compound which will reactwith isocyanate groups 30  and
thereby become incorporated Into (i.e. become part of) the polyurethane
prepolymer chain. This isocyan- ate-reactive compound (having at least one
and preferably at least two isocyanate-reactive groups) is prefer- ably a
monoaldehyde or monoketone-blocked hydrazine compound, by which is meant a
compound In which the hydrazine functionality has been blocked by reaction
with a monoaldehyde or a monoketone (preferably of boiling point [err],
such as acetone or methyl ethyl ketone) to form a hydrazone structure. This
expe- 35  dient is employed because a hydrazine functionality will
otherwise react during the prepolymer preparation and so be partially or
even completely removed. The blocked hydrazine functionality is however not
labile under anhydrous conditions and is moreover sufficiently stable at pH
above 7 (preferably above 8) even in an aqu- eous medium, such alkaline
conditions preferably being achieved by the presence of a volatile organic
amine such as triethylamine. Consequently the chain extension step may be
performed with the polyurethane in aqu- 40  eous dispersion and the chain
extending agent(s) in the aqueous phase, with the pH above 7 (preferably
above 8), without the blocked hydrazine functionality becoming
significantly affected or removed. Subsequent acid- ification as a result
of evaporation of the neutralising agent during film formation will cause
regeneration of the hydrazine functionality(which is then
availableforcrosslinking purposes via azomethine formation) togeth- er with
the monoaldehyde or monoketone blocking compound (which, if a volatile
material such as acetone or 45   methyl ethyl ketone, will also be removed
by evaporation during film formation). Examples of isocyanate-reactive
monoaldehyde or monoketone-blocked hydrazine compounds in (c) in- clude -
gamma hydroxy butyric hydrazide blocked with a ketone or aldehyde of
boiling point 30 to [err] eg. [err] 50     - the diol of formula [err]
formed by reacting ethyl acrylate with diethanolamine followed by reacting
the resulting compound with hydrazine (to form the hydrazide) and blocking
with acetone - gamma hydroxy butyric hydrazide blocked with a ketone or
aldehyde of boiling point 30 to [err] (e.g. 55      acetone) selectively
reacted with the 4-substituent isocyanate group of 2,4-toluene diisocyanate
after which the reaction product has been selectively reacted with the
amino group of diethanolamine, a typical compound of this type having the
formula 5    EP 0 332 326 B1 [err] 5 - semicarbazido ethyl methacylate as
described in Example 3 of US patent 4521460 blocked with a ke-
tone/aldehyde of boiling 30 to [err] and reacted with ethanolamine. Active
hydrogen-containing chain extending compounds in IV(d) which provide
hydrazine (or hydrazone) functionality pendant to the polyurethane chain
include diamino hydrazides of formula 10 [err] 15 as described in US Patent
4598121 (in which their preparation is fully described) where [err] is an
alkylene groups of 2 to 15 carbon atoms or a cycloalkylene or arylene group
of 6 to 15 carbon atoms. Such compounds may be prepared by reacting a
diamine of formula [err] with 0.2 to 2 moles of an acrylic acid derivative,
preferably ethyl acrylate, and then reacting the product obtained with
hydrazine. 20  Suitable diamines of the formula [err] include aliphatic
diamines of 2 to 15 carbon atoms and cycloa- liphatic and aromatic diamines
with 6 to 15 carbon atoms such as ethylenediamine,` 1,4-butanediamine, 1,6-
hexanediamine, 2-methyl-1,5-pentanediamine,
2,2,4-trimethyl-1,6-hexanediamine, 2,2,4- and 2,4,4-trimethyl-
1,6-hexanediamine, bis(4-aminocyclohexyl) methane and
di(aminomethyl)benzene. Isophoronediamine is a preferred diamine. 25
Preferably a polyurethane polymer bearing both pendant carbonyl
functionality and pendant hydrazine (or 



hydrazone) functionality is the reaction product [err] of: V an
isocyanate-terminated polyurethane prepolymer formed by reacting at least
(ix) an organic polyisocyanate; (x) a polymeric organic compound containing
at least two isocyanate-reactive groups and having a 30        weight
average molecular weight in the range 400 to 6000; (xi) optionally an
isocyanate-reactive and/or diisocyanate compound(s) bearing nonionic and/or
ionic dispersing groups (or groups which may subsequently be converted to
such dispersing groups); and (xii) optionally an organic polyol having a
weight average molecular weight less than 400 VI active hydrogen-containing
chain extending material; 35  and wherein the carbonyl and hydrazine (or
hydrazone) functionalities in said polyurethane polymer are incor- porated
by virtue of (e) an isocyanate-reactive compound(s) providing hydrazine (or
hydrazone) functionality pendant to the polyurethane chain being included
as a reactant in the formation of V and the active hydrogen-containing
chain extending material being entirely or including a proportion of
extending material providing carbonyl 40     functionality pendant to the
polyurethane chain; or (f) an isocyanate-reactive compound(s) providing
carbonyl functionality pendant to the polyurethane chain being included as
a reactant in theformation of V and the active hydrogen-containing chain
extending ma- terial being entirely or including a proportion of extending
material providing hydrazine (or hydrazone) func- tionality pendant to the
polyurethane chain; or 45     (g) an isocyanate-reactive compound(s)
providing hydrazine (or hydrazone) functionality pendant to the
polyurethane chain and an isocyanate-reactive compound(s) providing
carbonyl functionality pendant to the polyurethane chain being included as
reactants in the formation of V; or (h) the active hydrogen-containing
chain extending material VI being entirely or including a proportion of
extending material providing hydrazine (or hydrazone) functionality pendant
to the polyurethane chain and 50     extending material providing carbonyl
functionality pendant to the polyurethane chain. The isocyanate-reactive
compounds providing hydrazine (or hydrazone) functionality in VI(e) and
VI(g) may be the same as those employed in IV(c) of P2. The
isocyanate-reactive compounds providing carbonyl functionality in VI(f) and
VI(g) may bethesame as those employed in II(a) of [err]. The active
hydrogen-containing chain extending materials providing hydrazide (or
hydrazone) functionality in VI(f) and VI(h) may be the same 55  as those
employed in IV(d) of [err]. The active hydrogen-compounds providing
carbonyl functionality in VI(e) and VI(h) may be the same as those employed
in II(b) of [err]. The polylsocyanate used in making the prepolymers such
as those of polyurethanes [err] and [err] may be an aliphatic,
cycloaliphatic, araliphatic or aromatic polyisocyanate. Examples of
suitable polyisocyanates 6    EP 0 332 326 B1 include ethylene
diisocyanate, 1 ,6-hexamethylene diisocyanate, isophorone diisocyanate,
cyclohexane-1, 4- diisocyanate, 4,4'-dicyclohexylmethane diisocyanate,
p-xylylene diisocyanate, tetramethyixylene diisocyan- ate, 1,4-phenylene
diisocyanate, 2,4-toluene diisocyanate, 2,6-toluene, diisocyanate,
4,4'-diphenylmethane diisocyanate, 2,4-diphenylmethane diisocyanate,
polymethylene polyphenyl polyisocyanates and 1,5-naph- 5   thylene
diisocyanate. Mixtures of polyisocyanates can be used and also
polyisocyanates which have been modified by the introduction of urethane,
allophanate, urea, biuret, carbodiimide, uretonimine or isocyanurate
residues. The polymeric organic compounds containing at least two
isocyanate-reactive groups and having weight average molecular weights in
the range 400-6000 which may be used in the preparation of prepolymers such
10 as those of polyurethanes [err] and [err] are preferably polymeric
organic polyols terminated by hydroxyl groups (although it would be
possible to use polymeric compounds with other isocyanate-reactive groups,
e.g. primary amino or carboxyl groups). The organic polyols particularly
include diols and triols and mixtures thereof but higher functionality
polyols may be used, for examples as minor components in admixture with
diols. The poly- ols may be members of any of the chemical classes of
polymeric polyols used or proposed to be used in poly- 15 urethane
formulations. In particular the polyols may be polyesters,polyesteramides,
polyethers, polythioeth- ers, polycarbonates, polyacetals,
polyolefinsorpolysiloxanes. Preferred polyol molecularweights 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
dimetha- 20 nol, cyclohexane dimethanol, glycerol, timethylolpropane or
pentaerythritol or mixtures thereof with polycar- boxylic acids,
especiallydicarboxylic acids ortheir ester-forming derivatives, forexample
succinic, glutaric and adipic acids or their dimethyl esters, phthalic
anhydride or dimethyl terephthalate. Polyesters obtained by the
polymerisation of lactones, forexample caprolactone, in conjunction with a
polyol, may also be used. Polyest- eramides may be obtained by the
inclusion of aminoalcohols such as ethanolamine in polyesterification mix-
25 tures. 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 theddition of one or more such oxides to
polyfunctional initiators, for example water, ethylene glycol, propylene
glycol, diethylene glycol, cyclohexane dimethanol, glycerol,
trimethylolpropane, pentaerythritol or Bisphenol A. Especially useful
polyethers include 30 polyoxypropylene diols and triols, poly
(oxyethylene-oxypropylene) diols and triols obtained by the simultane- ous
or sequential addition of ethylene and propylene oxides to appropriate
initiators and polytetramethylene ether glycols obtained by the
polymerisation of tetrahydrofuran. Amine-terminated polyetherpolyols may
also be used. Polythioether polyols which may be used include products
obtained by condensing thiodiglycol either 35 alone or with other glycols,
dicarboxylic acids, formaldehyde, aminoalcohols or aminocarboxylic acids.
Polycarbonate polyols which may be used include products obtained by
reacting diols such as 1,3-pro- panediol, 1,4-butanedloi, 1,6-hexanediol,
diethylene glycol or tetraethylene glycol with diaryl carbonates, for
example diphenyl carbonate, or with phosgene. Suitable polyolefin polyols
include hydroxy-terminated butadiene homo- and copolymers. 40      Organic
polyols having molecular weights below 400 which may optionally be used in
the preparation of prepolymers such as those of polyurethanes [err]
particularly include diols and triols and mixtures there- of but higher
functionality polyols may be used. Examples of such lower molecular weight
polyols include ethy- lene glycol, diethylene glycol, tetraethylene glycol,
bis(hydroxyethyl) terephthalate, cyclohexane dimethanol, furan dimethanol,
glycerol and the reaction products, up to molecularweight399 of such
polyolswith propylene 45 oxide and/or ethylene oxide. As discussed supra it
is optional (but in fact preferred) to provide the facility of
self-dispersibility In water for the polyurethane prepolymers (such as
those of polyurethanes [err] the final polyurethanes also being
self-dispersable in water. This may be achieved (as for example in
polyurethanes [err] and [err] by in- cluding an isocyanate-reactive and/or
diisocyanate compound(s) bearing nonionic and/or ionic dispersing 50 groups
(or groups which may be subsequently converted to such dispersing groups)
as reactants in the prep- aration of the prepolymer. Typically, ionic
dispersing groups are anionic salt groups, e.g. carboxylate salt groups.
Such groups may e.g. be provided by employing as a reactant in the
prepolymer formation (e.g. as [err]  or [err] V(xi)) an isocyanate-reative
compound having at least one acid group and at least two hydroxyl groups.
Examples 55 of such compounds include carboxy group containing diols and
triols, for example dihydroxy alkanoic acids of the formula: 7    EP 0 332
326 B1 [err] wherein R2 is hydrogen or alkyl. The preferred carboxy
containing diol is 2,2-dimethylolpropionic acid. If de- sired, the carboxy
containing diol or triol may be incorporated into a polyester by reaction
with a dicarboxylic acid before being incorporated into the prepolymer. 10
The conversion of any acid groups present in the prepolyrner to anionic
salt groups may be effected by neutralising the said acidic groups before,
after (if In combination with nonionic stabilisation) orsimultaneously with
formation of an aqueous dispersion of the prepolymer. Non-ionic dispersing
groups are typically pendant polyoxyalkylene groups, particularly
polyoxyethylene groups. Such groups may e.g. be provided by employing as a
reactant in the prepolymer formation (e.g. as 



15  [err](iii), [err](vii), or [err](xi)) diols having pendent
polyoxyethylene chains such as those described in the prior art, for
example in US 3905929. These diols, because of their function, may (for
convenience) be termed dis- persing diols. Particularly suitable dispersing
diols may be obtained by reacting one mole of an organic diiso- cyanate in
which the two isocyanate groups have different reactivities with
approximately one mole of a poly- ethylene glycol mono ether and then
reacting the adduct so obtained with approximately one mole of a dia- 20
Ikanolamine, for example diethanolamine. 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. Poly- ethylene glycol monoethers which
may be used include the reaction products of ethylene oxide with mono-
hydric alcohols such as methanol, ethanol, tertiary butanol or benzyl
alcohol or phenols such as phenol itself. 25  The polyethylene glycol
monoethers suitably have weightaverage molecular weights in the range 250
to 3000 and preferably in the range 500 to 2000. If desired, the
polyoxyethylene chains may contain units of otheralkylene oxides in
addition tothe ethylene oxide units. Thus, polyoxyalkylene chains in which
up to 60% of the alkylene oxide units are propylene oxide units, the
remainder being ethylene oxide units, may be used. 30      The preparation
of the dispersing diols may be achieved by adding the polyethylene glycol
monoether to the diisocyanate at [err] optionally in the presence of an
inert solvent and a urethane catalyst, followed by addition of the
dialkanolamine. Non-ionic dispersing groups may also be provided by
employing as a reactant in the prepolymerformation (e.g. as [err]
dilsocyanates having pendant polyoxyethylene chains such as those descri-
35  bed in the prior art for example in US 3920598. These diisocyanates,
because of their function, may be re- garded as dispersing diisocyanates.
Particularly suitable dispersing diisocyanates may be obtained by reacting
two moles of an organic diisocyanate in which the two isocyanate groups
have different reactivities with ap- proximately 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 40  pendent polyoxyethylene chain.
Suitable dilsocyanates and polyethylene glycol monoethers for use in
prepar- ing the dispersing diisocyanate have been mentioned above for the
preparation of the dispersing diols. The polyurethane prepolymer (and final
polymer) may of course have a combination of ionic dispersing groups (such
as those discussed above) and non-ionic dispersing groups (such as those
discussed above) which may be introduced into the polyurethane by combining
the expedients as exemplified above for the in- 45   corporation of such
groups. The pendant dispersing group content of the polyurethane (if
present) may vary within wide limits but should be sufficient to provide
the polyurethane with the required degree of water-dispersability.
Typically the pendant dispersing group content will vary in the range 10 to
90 milliequivalents (more preferably 18 to 65 mil- liequivalents) of
pendant anionic dispersing groups (particularly carboxylate groups) per
100g polyurethane 50  polymer and/or 0.5 to 25g of pendant (lateral
orterminal) nonionic dispersing groups (particularly polyethylene oxide
groups) per 100g polyurethane polymer. The Isocyanate-terminated
polyurethane prepolymer (e.g. [err]) may be prepared in conven- tional
manner by reacting a stoichiometric excess of the organic polyisocyanate
with the polymeric organic compound having at least two (terminal)
isocyanate-reactive groups (usually hydroxyl) having a molecular 55
weight in the range 400 to 6000 and the other required reactants under
substantially anhydrous conditions at a temperature between about [err] and
about [err]  until reaction between the isocyanate groups and the
isocyanate-reactive (usually hydroxyl) groups is substantially complete.
During the production of the isocyan- ate-terminated prepolymer the
reactants are generally used in proportions corresponding to a ratio of
isocyan- 8    EP 0 332 326 B1 ate groups to isocyanate-reactive (usually
hydroxyl) groups of from about 1.1:1 to about 6:1, preferably from about
1.5:1 to 3:1. If desired, catalysts such as dibutyltin dilaurate and
stannous octoate may be used to assist prepolymer formation.Anon-reactive
organic solvent mayoptionally be added before orafterprepolymerformation to
con- 5   trol theviscosity. Suitable solvents which may be used include
acetone, methylethylktone, dimethylformamide, 



ethylene carbonate, propylene carbonate, diglyme, N-methylpyrrolidone,
ethyl acetate, ethylene and propy- lene glycol diacetates, alkyl ethers of
ethylene and propylene glycol diacetates, alkyl ethers of ethylene and
propylene glycol monoacetates, toluene, xylene and sterically hindered
alcohols such as t-butanol and diace- tone alcohol. The preferred solvents
arewater-miscible solvents such as N-methylpyrrolidone, dimethyl sulph- 10
oxide and dialkyl ethers of glycol acetates or mixtures of
N-methylpyrrolidone and methyl ethyl ketone. The aqueous polyurethane
dispersions may be prepared by dispersing the isocyanate-terminated polyur-
ethane prepolymer (optionally carried in an organic solvent medium) in an
aqueous medium (using e.g. sur- factants, ormore preferably byutilising the
self-dispersability of the prepolymer If dispersing groups are present
therein, although surfactants may still be employed if desired) and chain
extending the prepolymer with active 15  hydrogen-containing chain extender
in the aqueous phase. The prepolymer may be dispersed in water using
techniques well known in the art. Preferably, the prepo- lymer is added to
the water with agitation or, alternatively, water may be stirred into the
prepolymer. The pre- polymer may also be chain extended to form the
polyurethane polymerwhile dissolved in organic solvent (usu- ally acetone)
followed by the addition of water to the polymer solution until water
becomes the continuous 20  phase and the subsequent removal of the solvent
by distillation to form a purely aqueous dispersion (the well- known
"acetone process"). Active hydrogen-containing chain extender material (of
the type not used for providing chain pendant car- bonyl or hydrazine (or
hydrazone) functionality, which have already been discussed above) which
may be re- acted with the prepolymer is suitably a polyol, an
amino-alcohol, a primary or secondary aliphatic, alicyclic, 25  aromatic,
araliphatic or heterocyclic diamine orpolyamine, or hydrazineora
substituted hydrazine. Water-solu- ble chain extenders are preferred, and
water itself may be effective. Examples of such chain extenders useful
herein include ethylene diamine, diethylene triamine, triethylene
tetramine, propylene diamine, butylene diamine, hexamethylene diamine,
cyclohexylene diamine, piperazine, 2-methyl piperazine, phenylene diamine,
tolylene diamine, xylylene diamine, tris (2-aminoethyl) amine, 3,3'- 30
dinitrobenzidine, 4,4'-diaminodiphenylmethane, menthane diamine, m-xylene
diamine, isophorone diamine, and adducts of diethylene triamine with
acrylate or its hydrolyzed products. Also materials such as hydrazine,
azines such as acetone azine , substituted hydrazines such as, for example,
dimethyl hydrazine, 1 ,6-hexam- ethylene-bis-hydrazine, carbodihydrazine,
hydrazides of dicarboxylic acids and sulfonic acids such as adipic acid
mono- or dihydrazide, oxalic acid dihydrazide, isophthalic acid
dihydrazide, hydrazides made by reacting 35  lactones with hydrazine such
as gamma-hydroxylbutyric hydrazide, bis-semi-carbazide, bis-hydrazide
carbon- ic esters of glycols such as any of the glycols mentioned above.
Where the chain extender is otherthan water, for example a polyol,
polyamine or hydrazine, it may be add- ed to the aqueous dispersion of
prepolymer or, alternatively, it may already be present in the aqueous
medium when the prepolymer is dispersed therein. 40      The chain
extension can be conducted at elevated, reduced or ambient temperatures.
Convenient tem- peratures are from about [err] to [err] or, more
preferably, from about [err] to about [err]. The total amount of chain
extender material(s) employed (besides water) should be approximately
equiv- alent to the free-NCO groups in the prepolymer, the ratio of active
hydrogens in the chain extender(s) to NCO groups in the prepolymer
preferably being in the range from 0.7:1 to 2.0:1 more preferably 0.80:1 to
1.7:1. Of 45  course, when water is employed as a chain extender, these
ratios will not be applicable since the water, func- tioning both as chain
extender and dispersing medium, will be present in a gross excess relative
to the free- NCO groups. Polyurethanes which incorporate chain-pendant
carbonyl functionality preferably contain a proportion of carbonyl ( C=O)
groups in the polymer within the range 3 to 140 milliequivalents more
preferably 6 to 80 milli- 50  equivalents, per 100g of polyurethane
polymer. Polyurethanes which incorporate chain-pendant hydrazide (or
hydrazone) functionality in the polymer preferably contain a proportion of
hydrazine [err] groups (or cor- responding hydrazone groups) in the polymer
within the range 3 to 140 milliequivalents, more preferably 6 to 80
milliequivalents, per 100g of polyurethane polymer. Preferably a vinyl
polymer bearing chain-pendant carbonyl functionality is the product [err]
formed by the 55  free-radical addition polymerisation of at least one
carbonyl-containing monoethylenically unsaturated mono- mer with at least
one other olefinically unsaturated monomer (i.e. monomer not providing
carbonyl functional- ity). Examples of carbonyl-containing monomers which
may be mentioned include acrolein, methacrolein, dia- 9 



EP 0 332 326 B1 cetone-acrylamide, crotonaldehyde, 4-vinylbenzaldehyde,
vinyl alkyl ketones of 4 to 7 carbon atoms such as vinyl methyl ketone, and
acryloxy - and methacryloxy-alkyl propranals of formula [err] 10 where
[err] is H or methyl, [err] is H or alkyl of 1 to 3 carbon atoms, [err] is
alkyl of 1 to 3 carbon atoms, and [err] is alkyl of 1 to 4 carbon atoms.
Further examples include acrylamidopivalaidehyde,
methacrylamidopivalaldehyde, 3-acrylamidomethyl-anisaldehyde, diacetone
acrylate, acetonyl acrylate, diacetone methacrylate, acetoace- 15
toxyethylmethacrylate, 2-hydroxypropylacrylate acetylacetate, and
butanediolacrylate acetylacetate. Examples of non-carbonyl-providing
olefinically unsaturated monomers which may be mentioned include
1,3-butadiene, isoprene, styrene, divinyl benzene, acrylonitrile,
methacrylonitrile, vinyl halides (such as vinyl chloride), vinyl esters
(such as vinyl acetate, vinyl propionate and vinyl laurate), heretocyclic
vinyl compounds, alkyl esters of monolefinically unsaturated dicarboxylic
acids (such as di-n-butyl maleate and di-n-butyl fumar- 20  ate) and, in
particular, esters, of acrylic acid and methacrylic acid of formula [err]
where [err] is H or methyl and [err] is alkyl or cycloalkyl of 1 to 20
carbon atoms (more preferably 1 to 8 carbon atoms) examples of which are
methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate,
n-butyl acrylate, n-butyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl
methacrylate, isopropyl acrylate, isopropyl 25   methacrylate, n-propyl
acrylate and n-propyl methacrylate. The vinyl polymer bearing carbonyl
functionality may be prepared by any suitable free-radical initiated poly-
merisation technique, a free-radical initiator and (usually) appropriate
heating (e.g. [err] being employed. The polymerisation is normally effected
in an aqueous medium, and in particular aqeuous emulsion polymer- isation
is used to prepare the polymer with conventional dispersants being used
(e.g. anionic and/or non-ionic 30  emulsifiers such as Na salts of
dialkylsulphosuccinates, Na salts of sulphated oils, Na salts of alkyl
sulphonic acids, Na, K and ammonium alkyl sulphates, alkali metal salts of
sulphonic acids, [err]  fatty alcohols, ethoxy- lated fatty acids and/or
fatty amides, and Na salts of fatty acids such as Na stearate and Na
oleate; the amount used is usually 0.1 to 3% by weight on the weight of
total monomer(s) charged) and conventional free radical initiators being
used (e.g. hydrogen peroxide, t-butylhydroperoxide, persulphates such as
NH4 persulphate K 35  persulphate and Na persulphate; redox system may be
used; the amount is generally 0.05 to 3% based on the weight of total
monomers charged). The proportion of carbonyl functional groups in the
polymer [err] is preferably 3 to 200 milliequivalents per 100g polymer
(more preferably 6 to 100 milliequievalents per 100g polymer). The
carbonyl-containing vinyl polymer may In addition contain, as copolymerized
units, small amounts 40  (mostly from 0.5 to 10% by weight) of
a,[err]-mono-olefinically unsaturated monocarboxylic acids and/or dicar-
boxylic acids, mostly of 3 to 6 carbon atoms, and/orof their
N-unsubstituted or N-substituted amides, especially acrylic acid,
methacrylic acid, beta-carboxyethylacrylatefumaric acid, itaconic acid,
acrylamide, methacryla- mide, N-methylacryiamide, N-methylolacrylamide,
N-n-butoxymethylmethacrylamide, maleimide and maleic acid diamide, and also
monoolefinically unsaturated sulphonic acids, especially vinylsulphonic
acid and me- 45  thacrylamidopropanesulphonic acid. Preferablyavinyl
polymer bearing chain-pendant hydrazine (or hydrazone) functional groups is
the product V2 formed by reacting at least: VII a free radical addition
polymer formed by polymerizing at least one olefinically unsaturated
monomer providing chain-pendant hydrazinolysable groups; and 50      VIII a
hydrazine-yielding agent, whereby at least a proportion of the
chain-pendant hydrazinolysable groups in VII are converted to hydrazine
functional groups. Suitable groups for hydrazinolysis are e.g. acid, acid
halide and (especially) estergroups. The polymerVII may be a homopolymer
but is more usually a copolymer of at least two monomers. Examples of
monomers providing chain-pendant hydrazinolysable groups include crotonic
acid, [err]-chloracrylic acid and especially ao- 55  rylic acid, and acid
chlorides or esters thereof, and also methacrylic acid and acid chlorides
or esters thereof. There are advantageously used acrylic acid esters of
alcohols of low molecular weight such as methyl, ethyl, 



propyl, isopropyl, n-butyl or secondary butyl esters. As further comonomers
(not providing hydrazinolysable 10    EP 0 332 326 B1 groups) which can be
used to form VII there may be used, for example vinyl halides such as vinyl
chloride, vinyl fluoride or vinylidene chloride; vinyl-aryl-compounds such
as styrene or substituted styrenes.There may also be used polymerizable
olefines, such as Isobutylene, butadlene or 2-chlorobutadiene,
orheterocyclic com- pounds containing at least one vinyl group such as the
various vinyl-pyridines. 5      It is also possible to employ as VII
homopolymers of (meth)acrylic acid esters, where only a proportion of the
estergroups in the polymer undergo conversion during the reaction with the
agentyielding hydrazine. Such homopolymers are advantageously derived from
acrylic or methacrylic acid esters of alcohols of low molecular weight,
forexample, from (meth)acrylic acid methyl ester, ethyl ester, propyl
ester, Isopropyl ester, n-butyl ester or secondary butyl ester. 10
Typically, as described In US Patent 4594383, VII may be a copolymer of at
least one monomer selected from lower alkyl acrylates and lower alkyl
methacrylates (1 to 3 atoms in the alkyl group, preferably 1 or 2) and at
least one monomer selected from higher alkyl acrylates and higher alkyl
methacrylatess (at least 4 car- bon atoms in the alkyl group, preferably 4
to 12 carbon atoms). Example of the "lower" (meth)acrylates are methyl
acrylate and methyl methacrylate; examples of the 15  "higher" alkyl
(meth)acrylates are n-butyl, n-pentyl, n-hexyl, and n-lauryl acrylates and
methacrylates and their branched chained Isomers. The hydrazine (or
hydrazone) content of the polymerV2 is typically from 5 to 300
millisquivalents per 100g polymer. preferably 10 to 200 milliequivalents
per 100g polymer. The level of hydrazine groups may if desired be
sufficient to render the polymer water soluble. 20      As agents VIII
yielding hydrazine there may be particularly mentioned hydrazine itself and
hydrazine monohydrate. The relative proportions of VII and VIII which are
to be used will depend on the proportion of hydrazine functional groups
which is required. When a hydrazone-containing vinyl polymer is required,
the hydrazine groups may be converted to hydra- zone groups by reacting
V2with a saturated monoketone ormonaldehyde containing at least two carbon
atoms 25  and preferably of boiling point 30 to [err]. Examples of such
compounds include, for example, aliphatic ke- tones or aldehydes, such as
acetone, ethyl methyl ketone, diisopropyl ketone, isobutyl methyl ketone,
di-n- butyl ketone, dodecylmethyl ketone, octadecyl isobutyl ketone,
acetaldehyde or propionaldehyde, or cycloali- patic ketones such as
cyclohexanone, or camphor, oraryl alkyl ketones, such as acetophenone, or
compounds such as benzaldehyde or furfuraldehyde, or finally amino-ketones
or amino-aldehydes, such as para- 30  acetylamino-benzaldehyde,
diacetone-amine, N-methyl-diacetone-amine, aminomethylphenyl ketone, oroxy-
ketones and oxy-aldehydes, such as glucose, fructose,
ortho-oxyacetophenone, salicylaldehyde or halogen- ated aldehydes and
ketones such as chloral or chlorinated acetones. Such hydrazine (or
hydrazone) functionalised vinyl polymers may be made by methods in
themselves known by polymerization in solution, in bulk or In emulsion, and
advantageously under the action of a poly- 35   merization catalyst and any
of the usual regulating or activating additions. The other reaction
conditions, such as temperature, duration of the reaction and the use of
solvents, are suitably chosen foreach particular case. They depend largely
on the ease with which the reaction can be car- ried out. Those skilled In
the art will easily be able to determine the most favourable conditions by
preliminary tests. In general it is desirable to use as mild conditions as
possible, because the reaction products containing 40  hydrazine groups can
easily undergofurther reaction with cross-linking. For example, VII may be
made by sol- ution polymerisation using free-radical yielding initiators
such as azobisisobutyronitrile. Hydrazinolysis may be effected by
dissolving or dispersing VII in a water-miscible alcohol (e.g. methanol,
ethanol) or a water/alcohol mixture (if such an alcohol is used as solvent
to prepare VII, the resulting polymer solution may be used directly)
followed by the addition of hydrazine or hydrazine hydrate, (e.g. at [err].
45      Both carbonyl-bearing and hydrazine (or hydrazone)-bearing vinyl
polymers for use in the invention pre- ferably have weight average
molecular weight within the range 500 to 5,000,000 (more usually 1000 to
1,000,000). The polyurethane polymer(s) and vinyl polymer(s) in emodiments
Y and Z of the composition of the inven- 



tion may be brought together by any suitable technique. For example, an
aqueous dispersion of the polyur- 50  ethane and an aqueous solution or
dispersion of the vinyl polymer (or an organic-solvent solution in a water-
miscible solvent) may merely be mixed together with agitation. Another
possibility, in the case of employing only vinyl polymer(s) with
chain-pendant carbonyl groups, is to perform the preparation of the vinyl
polymer in the presence of polyurethane polymer (provided undesirable
premature cross-linking is not incurred). In one variant of this method the
aqueous-based composition containing vinyl polymer(s) may be formed by
subject- 55  ing one or more vinyl monomers to free radical polymerisation
conditions in the presence of a dispersion of an already chain-extended
polyurethane polymer (preferablyof the anionic or nonlonic
water-dispersible type) us- ing conventional 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    EP 0 332 326 B1 initiator. In another variant of
this method (preferably performed to incorporate an anionic
water-dispersible poly- urethane with vinyl polymer), the following steps
are employed: - forming a solution of a (preferably anionic
water-dispersible) Isocyanate terminated prepolymerin at least 5      one
vinyl monomer. - dispersing the solution in an aqueous medium - chain
extending the polyurethane, and either a) adding further vinyl monomer, and
Initiating polymerisation of the vinyl monomer, or b) initiating
polymerisation of the vinyl monomer and adding furthervinyl monomer during
polymerisa- 10        tion. Suitable free radical initiators for such
variants Include mixtures partitioning between the aqueous and or- ganic
phases, for example a combination of t-butylhydroperoxide, Isoascorbic acid
and Fe.EDTA. The weight ratio of polyurethane polymer(s) to vinyl
polymer(s) in the composition is suitably In range 9:1 to 1:9, more
preferably 5:1 to 1:5. 15      Where the compositions of the iinvention
incorporate non-polyurethanic non-vinylic polycarbonyl com- pound(s) and/or
oligomeric urethane polycarbonyl compounds, the level of such polycarbonyl
compound(s) is preferably that to provide a range of 0.02 to 1.6 moles
carbonyl groups per mole of hydrazine (or hydrazone) groups present, more
preferably 0.05 to 0.9 moles per mole. Examples of suitable polycarbonyl
compounds are di-or poly-ketones, di-or poly-aldehydes, and
aldehyde-ketones such as glyoxal, 2,5-hexanedione, glutaric 20  dialdehyde,
succinic dialdehyde, acetyl acetone, acetonyl acetone, and acetone
dicarboxylic acid ester. Where the compositions of the invention
incorporate non-polyurethanic non-vinylic polyhydrazine (or poly-
hydrazone) compound(s) and/oroligomeric urethane polyhydrazine (or
polyhydrazone) compound(s). the level of such polyhydrazine (or
polyhydrazone) compounds(s) is preferably that to provide a range of 0.02
to 1.6 moles hydrazine (or hydrazone) groups present per mole of carbonyl
groups present, more preferably 0.05 to 25  0.9 moles per mole. Examples of
such suitable polyhydrazine (or polyhydrazone) compounds include dicar-
boxylic acid bishydrazides of formula [err] and dicarboxylic acid
bis-hydrazones of formula. 30                             [err] wherein
[err] is a covalent bond or a polyalkylene (preferably polymethylene) or
alicyclic group having from 1 to 34 carbon atoms or a divalent aromatic
ring, and [err] and [err] are selected from the group consisting of H and
[err] to [err] alkyl and alicyclic groups. Examples of suitable
dihydrazides include oxalic acid dihydrazide, malonic acid dihydrazide,
succinic acid dihydrazide, glutaric acid dihydrazide, adipic acid
dihydrazide cyclohexane di- 35  carboxylic acid bis-hydrazide, azelaic acid
bis-hydrazide, and sebacic acid dihydrazide. Other suitable com- pounds are
polyhydrazides of carbonic acid, eg. carbonic acid dihydrazide and
compounds of the general for- mula [err] 40 where x is from 1 to 5,
preferably from 1 to 3, and bis-semicarbazides, especially aliphatic and
cycloaliphatic bis-semicarbazides of the general formula. 



45 [err] 0 50 where [err] is a straight or branched aliphatic radical of 2
to 7 carbon atoms or a carbocyclic radical of 6 to 8 carbon atoms, eg. o-,
m- or p-phenylene ortoluylene orcyclohexylidene ormethylcyclohexylidene.
Polyhydra- zides of aromatic polycarboxylic acids, eg. the dihydrazides of
phthalic acid, terephthalic acid and iophthalic acid, and the dihydrazides,
the trihydrazide and the tetrahydrazide of pyromellitic acid, are other
examples. 55   Examples of other suitable compounds are trihydrazides, eg.
nitrilotriacetic acid trihydrazide, and tetrahydra- zides, e.g.
ethylenediaminetetraacetic acid tetrahydrazide. Further possible hydrazides
are dihydrazino- and trihydrazino-triazine, thiocarbohydrazide and
N,N'-diaminoguanidine, as well as hydrazinopyridine derivatives of the type
of 2-hydrazino-pyridine-5-carboxylic acid hydrazide,
3-chloro-2-hydrazinopyridine-5-carboxylic 12    EP 0 332 326 B1 acid
hydrazide, 6-chloro-2-hydrazinopyridine-4-carboxylic acid hydrazide and
2,5-dihydrazinopyridine-4-car- boxylic acid, and bis-thiosemicarbazides as
well as bis-hydrazines of alkylene-bis-acrylamides, dihydrazi- noalkanes
and dihydrazines of aromatic hydrocarbons, eg. 1,4-dihydrazinobenzene,
1,3-dihydrazinobenzene and 2,3-dihydrazinonaphthalene. 5      The
compositions of the invention may optionally contain 0.0002 to 0.02 mole
per mole of hydrazine (or hydrazone) groups of a heavy metal ion. This may
be added in the form of suitable water-soluble metal salts, particularly
chlorides, sulphates, and acetates. Suitable heavy metal water-soluble
salts are, in particular, those of Cu, Zn, Fe, Cr, Mn, Pb, V, Co and Ni.
The aqueous composition of the invention may be advantageously employed as
coating compositions, 10  (e.g. protective or adhesive 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 applied to any substrate in- cluding
wood, metals, glass, cloth, leather, paper, plastics, foam and the like, by
any conventional method in- cluding brushing, dipping, flow coating,
spraying, and the like. The compositions may contain other conven- 15
tional ingredients Including organic solvents, pigments, dyes, emulsifiers,
surfactants, thickeners, heat stabil- izers, levelling agents,
anti-cratering agents, fillers, sedimentation inhibitors, UV absorbers,
antioxidants and the like introduced at any stage of the production process
or subsequently. It is possible to include an amount of an antimony oxide
in the dispersions to enhance the fire retardant properties. The
dispersions may also be used as adhesives for materials such as
polyproylene, polyester, polyurethane, leather and the like oras bind- 20
ing agents for various particulate materials. The dispersions suitably have
solids contents of from about 20 to 60% by weight, preferably from about 25
to 45% by weight If desired, the compositions of the present invention may
include other polymer dispersions (i.e. polymers otherthan polyurethane
polymer bearing hydrazine (or hydrazone) and/orcarbonyl functional groups
and vinyl 25  polymers bearing hydrazine (or hydrazone) and/or carbonyl
functional groups), for example polyvinyl acetate, polyethylene,
polystyrene, polybutadiene, polyvinyl chloride, polyacrylate and other
homopolymer and copo- lymer dispersions. These can sometimes be prepared
in-situ (e.g. by polymerisation of the monomers in the presence of the
polyurethane polymer or prepolymer). The present invention is now
illustrated by the following examples. Unless otherwise specified, all
parts 30  and percentages are on a weight basis. The words Topanol, Ferro,
lonal, Oxyflex, Terathane and Akyposal mentioned in the examples are
registered trade marks. Example 1 35      This example describes the
preparation of an aqueous-based selfcrosslinkable coating composition ac-
cording to embodiment X of the invention containing a polyurethane polymer
having pendant carbonyl-func- tional groups, a non-polyurethanic
non-vinylic bishydrazine compound, and an acrylic copolymer. A urethane
prepolymer with chain-pendant carbonyl-functional groups and with an
acrylic monomer as solvent was prepared using the following recipe: 



40 45 50 55 13    EP 0 332 326 B1 parts Polyol :  Terathane  - 2000*
468.41 5 Terathane  - 2900**                   137.84 dimethylolprioponic
acid                           81.25 dihydroxyacetone
37.50 10             n-butyl acrylate
313.85 inhibitor   Topanol 0***                            0.63 catalyst
Ferro 820 (tin-based)****                0.15 15              isophorone
diisocyanate                           525.00 (*polytetrahydrofuran polyol
of mol. wt. 1978 **polytetrahydrofuran polyol of mol. wt. approx. 2900 ***
2,6-ditert-butyl-4-methylphenol 20                  ****  dibutyl tin
laurate) The system was mixed and heated to [err] forthree hours until the
level of NCO groups dropped to 5.20%. The prepolymer was neutralised with
56.38 parts triethylamine and dispersed in 2777.9 parts of water. Dis- 25
persion was completed in 60 minutes. Afterdispersion 38.43 parts of
hydrazine monohydrate was added, caus- ing chain extension to form the
polyurethane polymer. The resulting dispersion had a pH of 7.63 a
Brookfield viscosity of 21 mPa.s and a solids content of 28%. An acrylic
polymer was formed in the presence of the polyurethane polymer using the
following process. A2 litre reacter (undernitrogen) was charged with
1134.34 partsofthe polyurethane dispersion (containing 30  n-butyl
acrylate) and an additional 310.87 parts water. To this dispersion was
added 10% of the monomer feed listed below and 9 parts of a 2% iso-ascorbic
acid solution in water (neutralised with ammonia). The reactor temperature
was raised to [err]. At this temperature the remaining part of the monomer
feed was fed in over 60 minutes. Togetherwith the monomerfeed 81 parts of a
2% iso-ascorbic acid solution (neutralised) was also added, this being fed
in over 75 minutes. When the iso-ascorbic acid feed had been completed, the
reaction 35  medium was kept at [err] for one hour before cooling. parts
Monomer  feed  : tert.  butylhydroperoxide                      1.50 40
methyl methacrylate                     201.30 butyl methacrylate
17.70 allyl methacrylate                         6.00 45
dimethyl ethanolamine                      0.30 The resuling dispersion had
a polyurethane: acrylic polymer ration of 1:1, a pH of 7.94, a Brookfied
vis- cosity of 15 mPa.s and a 35% solids content When 50 parts of this
dispersion were treated with 1.85 parts of a 3.6% solution of adipic acid
dihydrazide 50  in water (pH = 8.5),filmsformed from the resulting
composition (now being according to the invention) on glass- plates
exhibited an increase in ethanol double-rubs resistance of from 50 to 200
double-rubs and an increase of Konig hardness of from 108 sec. to 124 sec.,
the lower values being those obtained using the same tests (under the same
conditions) on films formed from the dispersion without any dihydrazide
therein. 55   Example 2 This example describes the preparation of an
aqueous-based selfcrosslinking coating composition accord- ing to
embodiment X of the invention containing a polyurethane polymer having
chain-pendant carbonyl-func- 14  



EP 0 332 326 B1 tional groups and a non-polyurethanic nonvinylic
bishydrazine compound. A carbonyl-functional diol was prepared from the
following mixture of compounds: parts 5 diethanolamine
37.24 diacetoneacrylamide                              60.00
N-methylpyrrolidone                              60.00 10 This mixture was
heated for 7 hours at [err] in a nitrogen atmosphere to give a solution of
the following compound [err] in N-methylpyrrolidone (NMP) which was used
(after cooling) for urethane prepolymer synthesis without any 15
purification. A urethane prepolymer with chain-pendant carbonyl functional
groups, using methyl proxitol acetate and N-methylpyrrolidone as solvents,
was prepared using the following recipe: parts Polyol  : Terathane  2000
314.75 carbonyl  compound in NMP  (as above)   58.21 methyl proxitol
acetate                           127.80 25                isophorone
diisocyanate                            216.25 catalyst : Ferro 820
(tin-based)                          0.14 30                dimethylol
propionic  acid                          33.00 The polyol, the carbonyl
compound, the solvent and the isocyanate were mixed and half the amount of
the catalyst was added. The system was heated for 1 hour at [err] and then
the dimethylolpropionic acid and the remaining part of the catalyst were
added. The system was heated for at least 1 hour at [err] until the 35
level of NCO groups dropped to 4.17%. The resulting prepolymer was
neutralized with 24.93 parts triethylamine and dispersed in a reactor con-
taining a solution of 2.49 parts triethylamine and 18.00 parts Antarox CO
630 (nonionic surfactant) in 929.57 parts water. Dispersing the urethane
prepolymer took 1 hour. Simulaneously with the neutralized prepolymer
dispersion, asolutionof 17.72 parts hydrazine monohydrate in 55.57 parts
waterwasfed tothe reactor, causing 40  chain extension to form the
polyurethane polymer. The resulting dispersion had a pH of 8.85, a
Brookfield viscosity of 570 mPa.s, and a solids content of 35%. When 100
parts of this polyurethane dispersion were treated with 3.34 parts of a
9.5% solution of adipic acid dihydrazide in water (pH = 8.5), films formed
from the resulting composition (now being according to the invention) on
glass-plates exhibited an increase in ethanol double-rubs resistance of
from 17 to at least 200 45  double-rubs, an increase of Konig hardness of
from 63 sec. to 73 sec., and an increase in 100% Modulus of from 30.5 N/
[err] to 35.6 N/ [err], the lower values being those obtained using the
same tests (under the same conditions) on films formed from the dispersion
without any dihydrazide therein. Example 3 50 This example describes the
preparation of an aqueous-based selfcrosslinking coating composition
accord- ing toembodimentXof the invention containing a polyurethane polymer
having chain-pendant hydrazone func- tional groups and a non-polyurethanic
non-vinylic di-aldehyde compound. A hydrazone-functional diol was prepared
from the following compounds: 55 15    EP 0 332 326 B1 



parts diethanolamine                                      365.7 ethyl
acrylate                                     383.6 hydrazine monohydrate
182.7 acetone                                             508.1 10     The
diethamolamine was first mixed with the ethyl acrylate and the mixture was
heated to [err]; at this temperature the exothermic reaction caused the
mixture to further increase in temperature to [err]. Afterthis the
temperature dropped and the mixture was kept at [err] for2 hours. After
cooling to room temperature the hydrazine monohydrate was added and the
mixture was kept for 5 hours at [err]. At room temperature, the acetone was
added and the mixture was heated for 4 hours at [err]. The surplus of
acetone and the formed 15  water and ethanol were then distilled of under
vacuum at [err]. The remaining liquid crystallized at room tem- perature to
yield the following compound: [err] This hydrazone-functional diol was used
for urethane prepolymer synthesis without any further purification
Aurethane prepolymerwith chain-pendant hydrazone-functional groups, using
methyl proxitol acetate and 20 N-methylpyrrolidone as solvents, was
prepared using the following recipe: parts polyol  : Terathane  2000
306.95 25               hydrazone compound  (as above)
36.00 N-methylpyrrolidone                                   9.00 methyl
proxitol acetate                             141.00 30
isophorone diisocyanate                             224.05 catalyst  :
Ferro 820  (tin-based)                    0.14 dimethylol propionic acid
33.00 35 The polyol, the hydrazone compound, the solvent and the isocyanate
were mixed and half the amount of the catalyst was added. The system was
heated for 1 hour at [err] and then the dimethylol propoonic acid and the
remaining part of the catalyst were added. The system was heated for at
least 1 hour at [err] until the level of NCO groups dropped to 4.96%. The
resulting prepolymer was neutralized with 24.92 parts triethylamine and
dispersed in a reactor con- 40 taining a solution of 2.49 parts
triethylamine in 889.21 parts water. Dispersing the urethane prepolymer
took 1 hour. Simultaneously with the neutralized prepolymer dispersion, a
solution of 17.72 parts hydrazine mono- hydrate in 65.52 parts water was
fed to the reactor, causing chain extension to form the polyurethane
polymer. The resulting dispersion had a pH of 8.0, a Brookfield viscosity
of 160 mPa.s, and a solids content of 35%. When 100 parts of this
polyurethane dispersion were treated with 8.95 parts of a 5% solution of
glutaric 45 dialdehyde in water, films formed from the resulting
composition (now being according to the invention) on glass-plates
exhibited an increase in ethanol double-rub resistance of from 130 to at
least 200 double-rubs, an increase in N-methylpyrrolidone double-rub
resistance of from 80 to at least 200 double-rubs, and an in- crease in
100% Modulus of from 38.5 [err] to 41.9 [err], the lower values being those
obtained using the same tests (under the same conditions) on films formed
from the dispersion without any dialdehyde therein. 50 Example 4 This
example describes the preparation of an aqueous-based selfcrosslinkable
coating composition ac- cording to embodiment X of the invention containing
a polyurethane polymer having pendant carbonyl-func- 55 tional groups, a
non-polyurethanic non-vinylic bishydrazine compound, and an acrylic
copolymer. A carbonyl-functional diol was prepared from the following
mixture of compounds:    EP 0 332 326 B1 parts diethanolamine
37.24 5                 diacetoneacrylamide
60.00 N-methylpyrrolidone                                   60.00 This
mixture was heated for 7 hours at [err] in a nitrogen atmosphere to give a
solution of the following corn- 



10  pound: [err] in N-methylpyrrolidone (NMP) which was used (after
cooling) for urethane prepolymer synthesis without any purification. A
urethane prepoloymer with chain-pendant carbonyl-functional groups and with
an acrylic monomer as 15  solvent was prepared using the following recipe:
parts polyol  : Terathane  2000                             232.68 20
carbonyl compound  in NMP  (as above)                 62.06 isophorone
diisocyanate                              182.29 n-butyl  acrylate
96.28 25             inhibitor  : Ionol CP *
0.29 catalayst  : Ferro  820  (tin based)                     0.11
dimethylol  propionic acid                             26.39 30
[err] The polyol, the carbonyl compound, the inhibitor together with the
solvent and the isocyanate were mixed and half the amount of the catalyst
was added. The system was heated for 1 hour at [err] and then the dime- 35
thylol propionic acid and the remaining part of the catalyst were added.
The system was heated for at least 1 hour at [err] until the level of NCO
groups dropped to 5.01%. The prepolymerwas neutralized with 19.93 parts
triethylamine and dispersed in a reactorcontaining a sol- ution of 0.5
parts triethylamine in 1301.55 parts water. Dispersing the urethane
prepolymer took 45 minutes. After dispersion a solution of 17.06 parts
hydrazine monohydrate in 25 parts water was added, causing chain 40
extension to form the polyurethane polymer. The dispersion had a pH of 8.1,
a Brookfield viscosity of 7.5 mPas, and a solids content of 25%. An acrylic
polymer was formed in the presence of the polyurethane polymer using the
following process. A 2 litre reactor (under nitrogen) was charged with
700.00 parts of the polyurethane dispersion (as pre- pared above), and a
mixture of 1.6 parts tertiary butylhydroperoxide, 0.03 parts ammonia
(12.5%) and 242.22 45   parts water was added. To this dispersion was added
7.7 parts of a 1.0% Iso-ascorbic acid solution in water (neutralized with
ammonia). The reactor temperature was raised to [err]. At this temperature
the monomer feed listed belowwasfed in over90 minutes. Togetherwith the
monomerfeed 69.3 parts of a 1.0% iso-ascorbic acid solution (neutralized)
was also added, this being fed in over 100 minutes. When the iso-ascorbic
acid feed had been completed, the reaction medium was kept at [err] for 30
minutes before cooling. 50 parts Monomer  feed:  n-butyl acrylate
29.85 n-butyl methacrylate                        110.77 55
methyl methacrylate                           81.74
N,N-dimethylethanolamine                      0.26 17    EP 0 332 326 B1
The resulting dispersion had a polyurethane: acrylic polymer ratio of 4:6,
a pH of 9.3, a Brookfield viscosity of 16 cps and a 34.3% solids content.
When 100 parts of this dispersion were treated with 8.35 parts of a 5%
solution of adipic acid dihydrazide in water (pH=8.5), films formed from
the resulting composition (now being according to the invention) exhibited
5   an increase In the 100% Modulus of from 30.6 [err] to 35.6 [err], the
lower value being thatobtained using the same test (underthe same
conditions) on filmsformed from the dispersion withoutany dihydrazide
therein. Example 5 10     This example describes the preparation ofan
aqueous-based selfcrosslinking coating composition accord- ing to
embodiment X of the invention containing a polyurethane polymer having
chain pendant hydrazine func- tional groups and a non-polyurethanic
non-vinylic dialdehyde compound. 



An active hydrogen-containing chain-extending compound for use in this
example was prepared according to the following procedure. In a nitrogen
atmosphere at [err], 232.71 parts of ethyl acrylate were added in 2.5 15
hours to 400.00 parts of isophorone diamine (while stirring). When all of
the ethyl acrylate had been added, the temperature was maintained at [err]
for another 5 hours. The temperature was then raised to [err] and 116.35
parts of hydrazine monohydrate were added to the mixture overa period of 30
minutes. The temperature was then raised to [err] and kept there for 5
hours. The prepared mixture, which was a solution of the following compound
[err] 30 in a 1:1 water/ethanol mixture, was used (aftercooling) as chain
extending material in urethane synthesis with- out any purification. A
urethane prepolymer with N-methylpyrrolidone as solvent was prepared using
the following recipe. parts polyol  : Terathane  2000
750.72 isophorone diisocyanate                              383.28
dimethylol propionic  acid                            66.00 40
N-methylpyrrolidone                                   299.82 catalayst  :
Ferro 820  (tin based)                     0.18 The polyol, diisocyanate,
dimethylol propionic acid and half the amountof N-methylpyrrolidone were
mixed 45 and subsequently half of the amount of catalystwas added. The
system was heated for 1 hour at [err] before the second half of the
catalyst was added. After another hour at [err], the second half of the
N-methylpyrro- lidone was added. The level of NCO groups had dropped to
4.75%. The prepolymer was neutralised with 49.80 parts of triethylamine and
dispersed in a solution of 3.87 parts triethylamine in 1902.46 parts
watercontained in a reactor. Dispersing the urethane prepolymertook 1.5
hours. 50   Simultaneously with the neutralized prepolymer dispersion, a
solution of 229.35 parts of the prepared chain extending material (as
described above) in 271.22 parts ofwaterwas fed to the reactor, causing
chain extension to form the polyurethane polymer having chain-pendant
hydrazine groups. The resulting dispersion had a pH of 10.0, a Brookfield
viscosity of 2.04 mPa.s and a solids contentof 35%. When 100 parts of this
polyurethane dispersion were treated with 10,0 parts of 5% solution of
glutaric di- 55 aldehyde in water, films formed from the resulting
composition (now being according to the invention) on glass- plates
exhibited an increase in ethanol double rub resistance of from 86 to at
least 200 double-rubs and an increase in 100% modulus of from 33.0 N/mm2 to
39.4 N/mm2, the lower values being those obtained using the same tests
(underthe same conditions) on films formed from the dispersion without any
dialdehyde there- 18    EP 0 332 326 B1 in. Example 6 5      This example
describes the preparation of an aqueous-based selfcrosslinking coating
composition accord- ing to embodimentXof the invention containing a
polyurethane polymer having chain-pendant hydrazine func- tional groups and
a non-polyurethanic non-vinylic dialdehyde compound. The same reactive
hydrogen-containing chain extending compound employed in Example 5 was
prepared according to the procedure described In Example 5. 10     A
urethane prepolymer with N-methylpyrrolidone as solvent was prepared using
the following recipe: parts polyol  : UCN  1818  *
750.72 15 isophorone diisocyanate                            383.28
dimethyl propionic  acid                             66.00
N-methylpyrrolidone                                299.82 20
catalayst  : Ferro 820  (tin based)                    0.18 (*polyester
polyol of mol. wt. 2029) The polyol, diisocyanate, dimethylol proplonic
acid and half the amountof N-methylpyrrolidone were mixed 



25  and subsequently half the amount of catalyst was added. The system was
heated for 1 hour at [err] before the second half of the catalyst was
added. After another hour at [err], the second half of the N-methyl pyr-
rolidone was added. The level of NCO groups had dropped to 4.82%. The
prepolymer was neutralised with 49.80 parts of triethylamine and dispersed
In a solution of 3.87 parts triethylamine in 1902.46 parts water con-
tained in a reactor. Dispersing the urethane prepolymer took 1.5 hours.
Simultaneously with the neutralized 30  prepolymer dispersion, a solution
of 231.62 parts of the above-mentioned chain extending material in 271.22
parts of water was fed to the reactor, causing chain extension to form the
polyurethane polymer having chain- pendant hydrazine groups. The resulting
dispersion had a pH of 10.0, a Brookfield viscosity of 43.9 mPa.s and a
solids content of 35%. When 100 parts of this polyurethane dispersion were
treated with 10.0 parts of a 5% solution of glutaric 35  dialdehyde in
water, films formed from the resulting compositions (now being according to
the invention) on glass-plates exhibited an increase in ethanol double rub
resistance of from 100 to at least 200 double-rubs and an increase in 100%
modulus of from 40.0 [err] to 45.1 [err], the lower values being those
obtained using the same tests (under the same conditions) on films formed
from the dispersion without any dialdehyde therein. 40 Example 7 This
example describes the preparation of an aqueous-based selfcrosslinking
coating composition accord- ing to embodimentXofthe invention containing a
polyurethane polymer having chain-pendant hydrazone func- 45  tional groups
and a non-polyurethanic non-vinylic dialdehyde compound. The
hydrazone-functional diol used in this example was prepared according to
the procedure described in Example 3. This compound has the following
structure: [err] A urethane prepolymerwith chain pendant hydrazone
functional groups, using N-methylpyrrolidone as sol- 50  vent, was made
using the following recipe: 55 19    EP 0332326 B1 parts
polyol:polypropylene glycol (mol wt 1962) 263.23 5          hydrazone
compound  (as above)                                36.00
N-methylpyrrolidone                                            66.49
isophorone diisocyanate                                      267.77
catalyst  :  Ferro  820  (tin based)                            0.18 10
dimethyl propionic acid                                        33.00 The
polyol, the hydrazone compound, the solvent and the dilsocyanate were mixed
and half the amount of the catalyst was added. The system was heated for 1
hour at [err] and then the dimethylol propionic acid 15  and the remaining
part of the catalyst was added. The system was heated for at least 1 hour
at [err] until the level of NCO groups dropped to 8.91%. The resulting
prepolymerwas neutralized with 24.90 parts triethylamine and dispersed in a
solution of 4.82 parts triethylamine in 1025.20 parts water contained in a
reactor. Dispersing the urethane prepolymer took 45 minutes. After adding
the neutralized prepolymer dispersion, a solution of 30.71 parts hydrazine
monohydrate in 30.71 parts water was added to the reactor, causing chain
extension 20  to form the polyurethane polymer having hydrazone functional
groups. The resulting dispersion had a pH of 8.0, a Brookfield viscosity of
24 mPa.s, and a solids content of 33%. When 100 parts of this polyurethane
dispersion were treated with 9.05 parts of a 5% solution of glutaric
dialdehyde in water, films formed from the resulting compositions (now
being according to the invention) on glass-plates exhibited an increase in
ethanol double-rub resistance of from 8 to 150 double-rubs, an increase 25
in Konig hardness of from 84 seconds to 100 seconds and an increase in 100%
modulus of from 35.3 [err] to 41.6 [err], the lower values being those
obtained using the same tests (under the same conditions) on films formed
from the dispersion without any dialdehyde therein. 



Example 8 30 This example describes the preparation of an aqueous-based
selfcrosslinking coating compositions ac- cording to embodiment X of the
invention containing a polyurethane polymer having chain-pendant carbonyl
functional groups and a non-polyurethanic non-vinylic bishydrazine
compound. The carbonyl functional diol used in this example was prepared
according to the procedure described in 35   Example 2. This compound has
the following structure: [err] A urethane prepolymerwith chain pendant
carbonyl functional groups, using N-methylpyrrolidone (NMP) as solvent, was
prepared using the following recipe: 40 parts polyol  : Oxyflex S 1063-120*
253.49 carbonyl  compound(61.8%  in NMP)  as  above  58.22 45
isophorone  diisocyanate                                  277.51
N-methylpyrrolidone                                      127.51 catalayst
: Ferro  820  (tin based)                         0.18 dimethylol propionic
acid                                  33.0 50
33.0 ( * slighty branched  hydroxy-terminated polyester polyol of mol. wt.
910) 55      The polyol, the carbonyl compound, the solvent and the
diisocyanate were mixed and half the amount of the catalyst was added. The
system was heated for 1 hour at [err] then the dimethylol propionic acid
and the remaining part of the catalyst were added. The system was heated
for at least 2 hours at [err] until the level of the NCO groups dropped to
6.62%. The resulting prepolymer was neutralized with 12.35 parts of
triethyla- 20    EP 0 332 326 B1 mine and dispersed in a solution of 12.35
parts of triethylamine in 936.64 parts of water contained in a reactor.
Dispersing the urethane prepolymertook 100 minutes. Simultaneouslywith the
(partly) neutralized prepolymer dispersion, a solution of 28.71 parts of
hydrazine monohydrate in 5648 parts of water was fed to the reactor,
causing chain extension to form the polyurethane polymer having
chain-pendant carbonyl groups. 5      The resulting dispersion had a pH of
8.5, a Brookfield viscosity of 85 mPa.s and a solids content of 34.4%. When
100 parts of this polyurethane dispersion were treated with 7.39 parts of a
5.0% solution of adipic acid hydrazide in water(pH=8.5), films formed from
the resulting composition (now being according to the in- vention) on
glass-plates exhibited an increase In ethanol double rubs resistance of
from 46 to at least 200 dou- ble-rubs, the lowervalue being that obtained
used the same tests (underthe same conditions) on films formed 10  from the
dispersion without any dihydrazide therein. Example 9 This example
describes the preparation of an aqueous-based selfcrosslinkable coating
composition ac- 15  cording to embodiment Z of the invention containing a
polyurethane polymer having pendant carbonyl-func- tional groups, a
non-polyurethanic non-vinylic bishydrazine compound, and an acrylic
copolymer (being an ex- ample of a vinyl polymer as we define It In this
specification) having pendant carbonyl-functional groups. A
carbonyl-functional diol was prepared from the following mixture of
compounds. 20
parts diethanolamine                                              37.24
diacetoneacrylamide                                         60.00 25
N-methylpyrrolidone                                          60.00 This
mixture was heated for 7 hours at [err] in a nitrogen atmosphere to give a
solution of the following compound: [err] 30  in N-methylpyrrolidone which
was used (after cooling) for urethane prepolymer synthesis without any
purifi- 



cation. A urethane prepolymer with chain pendant carbonyl-functional groups
and with an acrylic monomer as solvent was prepared using the following
recipe: 35
parts Polyol  : Terathane - 2000                                 232.68
carbonyl compound in NMP  (as above)                        62.06 40
isophorone diisocyanate                                    182.29 n-butyl
acrylate                                            96.28 inhibitor  :
Ionol CP                                         0.29 catalyst   : Ferro
820  (tin-based)                           0.11 dimethylol propionic acid
26.39 The polyol, the carbonyl compound, the inhibitortogether with the
solvent and the isocyanate were mixed and half the amount of the catalyst
was added. The system was heated for 1 hour at [err] and then the dime- 50
thylol propionic acid and the remaining part of the catalyst were added.
The system was heated for at least 1 hour at [err] until the level of NCO
groups dropped to 5.01%. The prepolymer was neutralised with 19.93 parts
triethylamine and dispersed in a reactor containing a sol- ution of 0.5
parts triethylamine in 1301.55 parts water. Dispersing the urethane
prepolymer took 45 minutes. After dispersion a solution of 17.06 parts
hydrazine monohydrate in 25 parts water was added, causing chain 55
extension to form the polyurethane polymer. The dispersion had a pH of 8.1,
a Brookfield viscosity of 7.5 mPa.s, and a solids content of 25%. An
acrylic polymer having pendant carbonyl functional groups was formed in the
presence of the polyur- ethane polymer using the following process. 21
EP 0 332 326 B1 A 2 litre reactor (under nitrogen) was charged with 700.00
parts of the polyurethane dispersion (as pre- pared above), and to this
dispersion a mixture of 1.6 parts tertiary butylhydroperoxide, 0.03 parts
ammonia (12.5%) and 242.22 parts water was added. To this dispersion was
added 7.7 parts of a 1.0% iso-ascorbic acid solution in water (neutralized
with ammonia). The reactor temperature was raised to [err]. At this tem- 5
perature the monomer feed listed below was fed In over 90 minutes. Together
with the monomer feed, 69.3 parts of a 1.0% iso-ascorbic acid solution
(neutralized) was also added, this being fed in over 100 minutes. When the
iso-ascorbic acid feed had been completed, the reaction medium was kept at
[err] for 30 minutes before cooling. 10
Darts Monomer  feed:  n-butyl  acrylate
20.90 n-butyl methacrylate                           74.61 15
methyl methacrylate                             52.97 diacetoneacrylamide
8.21 N, N-dimethylethanolamine                        0.18 20      The
resulting dispersion had a polyurethane: acrylic polymer ratio of 4:6, a pH
of 9.4, a Brookfield viscosity of 15.5 cps, and the solids content was
34.7%. When 100 parts of this dispersion were treated with 18.54 parts of a
5% solution of adipicacid dihydrazide in water (pH 8.5), films formed from
the resulting composition (now being according to the invention) exhibited
an increase in the 100% modulus of from 30.1 [err] to 41.6 [err], the lower
value being that obtained using 25  the same test (underthe same
conditions) onfilms formed from thedispersion without any dihydrazide
therein. Example 10 This example describes the preparation of an
aqueous-based selfcrosslinking coating composition accord- 30  ing to
embodiment Z of the invention containing a polyurethane polymer having
chain-pendant carbonyl-func- tional groups and a non-polyurethanic
non-vinylic bishydrazine compound, and an acrylic copolymer (being an
example of a vinyl polymer) having pendant carbonyl functional groups. The
carbonyl-functional diol was prepared according to the procedure described
in Example 9. This com- pound has the following structure: 



35                          [err] A urethane prepolymer with chain-pendant
carbonyl-functional groups and with an acrylic monomer as solvent was
prepared using the following recipe: parts 40 polyol:Terathane  2000
776.03 carbonyl compound  (61.84% in N-methyl- pyrrolidone
206.99 45            isophorone diisocyanate
607.98 solvent:  N-butyl  acrylate                                321.10
inhibitor:  Ionol CP                                          0.20 catalyst
:  Ferro 820  (tin based)                           0.40 dimethylol
propionic  acid                                   88.00 The polyol, the
carbonyl compound, the inhibitor together with the solvent and the
diisocyanate were mixed and half the amount of the catalyst was added. The
system was heated for 1 hour at [err] before the 55 dimethylol propionic
acid and the remaining part of the catalyst were added. The system was
heated for 1 hour at [err] until the level of NCO groups had dropped to
5.01%. The prepolymer was neutralized with 63.13 neu- tralized with 63.13
parts triethylamine and dispersed in a reactor containing a solution of
3.33 parts triethyla- mine in 4340.93 parts water. Dispersing the urethane
prepolymer took 45 minutes. After dispersion a solution 22    EP 0 332 326
B1 of 57.23 parts hydrazine monohydrate in 83.38 parts water was added,
causing chain extension to form the polyurethane polymer having
chain-pendant carbonyl groups. The resulting dispersion had a pH of 8.1, a
Brookfield viscosity of 7.5 mPa.s, and a solids content of 25%. An acrylic
copolymer having chain-pendant carbonyl functional groups was formed in the
presence of the 5   polyurethane polymer using the following process. A
reactor (under a nitrogen atmosphere) was charged with 700.00 parts of the
polyurethane dispersion (as prepared above), and to this dispersion 3.43
parts of allyl methacrylate, 207.22 parts water and a mixture of 0.82 parts
ammonia (12.5%) and 1.60 quarts tertiary butylhydroperoxide were added. To
the resulting dis- persion 7.78 parts of a 1.0% iso-ascorbic acid solution
in water (pH adjusted to 7.5 with ammonia) was added 10  before heating the
reactor to the reaction temperature of [err]. When this temperature had
been reached the first monomer feed (see below) was fed in over a period of
60 minutes, and the second monomer feed (see below) was fed in over a
period of 30 minutes. Simultaneously with the monomerfeeds 70.04 parts of a
1.0% solution of iso-ascorbic acid in water (neutralized) was also added,
this being fed over 100 minutes. When the iso-ascorbic acid feed had been
completed, the reaction medium was kept at [err] for another 30 minutes be-
15  fore cooling. First monomer feed
parts 20     n-butyl  acrylate
19.02 n-butyl methacrylate
71.50 methyl methacrylate
50.76 diacetoneacrylamide
8.21 hydroxy ethylmethacrylate
8.21 N,N-dimethylethanolamine
0.18 30 Second monomer  feed
parts n-butyl acrylate
8.15 35      n-butyl methacyrlate
30.64 methyl methacrylate
21.75 diacetoneacrylamide
2.05 hydroxy ethylmethacrylate
2.05 N,N-dimethylethanolamine
0.08 



The resulting dispersion had a polyurethane: acrylic ratio of 4:6, a pH of
8A, a Brookfield viscosity of 50.5 mPa.s and a solids content of 35%. 45
When 100 parts of this dispersion were treated with 9.71 parts of a 5%
solution of adipic acid dihydrazide in water(pH=8.5), films formed from the
resulting composition (now being according to the invention) on glass-
plates exhibited an increase in ethanol double rub resistanceoffrom 55 to
at least 200 double-rubs, an increase In methyl ethyl ketone (MEK) double
rub resistance of from 142 to at least 200 double rubs, and an increase in
Konig hardness of from 88 seconds to 106 seconds, the lower values being
those obtained using the same 50  tests (under the same conditions) on
films formed from the dispersion without any dihydrazide therein. Example
11 This example describes the preparation of an aqueous-based
selfcrosslinking coating composition accord- 55  ing to embodiment Y of the
invention containing an acrylic polymer having pendant carbonyl functional
groups and a polyurethane polymer having pendant hydrazine functional
groups. A carbonyl functional acrylic polymer latex was prepared as
follows. To a three necked flask provided with an agitator, reflux
condensor, dropping funnel and nitrogen inlet tube, was added 1082.86 parts
of water, 4.06 23    EP 0 332 326 B1 parts of sodium hydrogen carbonate,
3.66 parts of potassium persulphate and 66.81 parts of a 30% emulsifier
(Akyposal NLS: sodium lauryl sulphate) solution. To this vessel was added
10% of the monomer feed set out below. Under a nitrogen atmosphere, the
temperature of the contents of the vessel was broughtto [err] (while
stirring). When this temperature had been reached, the remaining part of
the monomer feed was added in 60 5   minutes at the same temperature. When
the monomer feed addition had been completed, the temperature was kept at
[err] for another hour before cooling to room temperature. parts Monomer
feed:   butyl  acrylate                                  263.90 10
methyl methacrylate                          450.93 methacrylic  acid
48.74 diacetone acrylamide                          48.74 15 Using 30.5
parts ammonia (12.5%), the pH of the medium was adjusted to 8.5. The solids
content of the poly- mer emulsion was 42%. The hydrazine functional
polyurethane polymer dispersion employed in this example was taken from the
same stock of the dispersion of polyurethane polymer having pendant
hydrazine groups prepared in Example 20  5. The coating composition of this
example was made by adding 100.00 parts of the above-described car- bonyl
functional acrylic emulsion to 78.63 parts of the above-described hydrazine
functional polyurethane dis- persion and 20.90 parts of water. The final
latex had a solids content of 35%. Films formed from this composition were
compared with films cast from a series of comparative compo- 25  sitions
denoted by C1, C2, C3, and C4 the results being given in the following
table (all films were 28 [err] in thickness). The nature of these
comparative compositions was as follows. C1. This was the carbonyl
functional acrylic polymer latex used in Example 11 without anything else
being added. C2. This was a polyurethane polymer dispersion having neither
hydrazine (or hydrazone) nor carbonyl 30     functional groups, and was
prepared, using N-methylpyrrolldone as solvent according to the following
rec- ipe: parts 35              polyol:  Terathane 2000
750.72 isophorone diisocyanate                                383.28
dimethylpropionic acid                                  66.00
N-methylpyrrolidone                                    299.82 40
catalyst:  Ferro 820  (tin based)                         0.18 The polyol,
diisocyanate, dimethylolpropionic acid and half the amount of
N-methylpyrrolidone were mixed 



and subsequently half the amount of catalyst was added. The system was
heated for one hour at [err] before 45  the second half of the catalyst was
added. After another hour at [err], the second half of the N-methylpyrro-
lidone was added. The level of NCO groups had dropped to 4.75%. The
prepolymer was neutralised with 49.80 parts of triethylamine and dispersed
in a reactor containing a solution of 3.87 party triethylamine in 1818.15
partswater. Dispersing the urethane prepolymertook 1.5 hours.
Simultaneously with the neutralized prepolymerdispersion, 132.49 parts of a
20% hydrazine solution were fed 50  to the reactor, causing chain extension
to form the polyurethane polymer. The resulting dispersion had a pH of 8.1,
a Brookfield viscosity of 3.12 mPa.s and a solids content of 35%. C3. This
was the hydrazine functional polyurethane polymer dispersion used in
Example 11 without any- thing else being added. C4. This was a composition
obtained by the addition of 100.00 parts of the composition C1 to 78.63
parts 55      of the composition C2 and 20.9 parts of water (20% solids
content) i.e. it was a blend of a carbonyl func- tional acrylic polymer
with a non-functional polyurethane polymer. 24    EP 0 332 326 B1 Table of
results Source of   No. of Ethanol   No. of MEK    MEK Spot Test 5 Comp.
double  rubs           double rubs   over  15 min.* Ex 11           112
> 200            4-5 10      C1                49
20           2 C2               35                   ca 200             2
C3               45                      >200            2 C4
52                        130           0 *0 = bad; 5=excellent 20 Claims
1. An aqueous selfcrossllnkable coating composition comprising an aqueous
dispersion which comprises at 25      least one polyurethane polymer having
a weight average molecular weight of more than 2000, wherein said
composition has hydrazine (or hydrazone) functional groups and carbonyl
functional groups present in the composition to provide a selfcrosslinking
reaction, in which reaction said at least one polyurethane polymer takes
part, via azomethine formation from the reaction of hydrazine (or
hydrazone) functional groups and carbonyl functional groups during andlor
afterfilm formation from the aqueous composition, 30      where by a
carbonyl functional group is meant the carbonyl functionality of a ketone
or aldehyde group, and by a hydrazine functional group is meant the
functional group of formula -NHNH2, and by a hydrazone functional group is
meant the group derived from such a hydrazine group by reaction with a
monoketone or monaldehyde of at least two carbon atoms. 35  2. Acomposition
according to claim 1 which composition comprises at least one polyurethane
polymer bear- ing chain-pendant groups of one of the two types of
azomethine-formable functional group, the two types being hydrazine (or
hydrazone) functional groups and carbonyl functional groups, and the
composition also includes functional groups of the other type of
azomethine-formable functional group located in one or more of: at least
one polyurethane polymer having chain-pendant groups of at least said other
type, at 40      least one non-polyurethanic non-vinylic compound having
two or more groups of said other type, and at least one urethane oligomer
having a weight average molecular weight of not more than 2000 and having
two or more groups of said other type. 3. A composition according to claim
2 wherein said at least one polyurethane polymer bears chain-pendant 46
hydrazine (or hydrazone) functional groups and chain-pendant carbonyl
functional groups In the same polyurethane polymer molecules. 4. A
composition according to either claim 2 or claim 3 wherein said composition
comprises at least two poly- urethane polymers and at least one of these
bears chain-pendant hydrazine (or hydrazone) functional 50      groups and
does not bear chain-pendant carbonyl functional groups and at least one
other of these bears 



chain-pendant carbonyl functional groups and does not bears chain pendant
hydrazine (or hydrazone) functional groups. 5. A composition according to
any one of claims 2 to 4 wherein at least one polyurethane polymer In the
composition bears chain-pendant carbonyl functional groups and the
composition includes at least one non-polyurethanic non-vinylic
polyhydrazine (or polyhydrazone) compound and/or at least one urethane
oligomer having two or more hydrazine (or hydrazone) functional groups. 25
EP 0 332 326 B1 Table of results Source of   No.  of Ethanol   No.  of MEK
MEK Spot Test 5 Comp.          double rubs           double rubs   over  15
min.* EX  11         112                      >200            4-5 10
C1               49                         20          2 C2
35                  ca 200             2 C3              45
>200            2 15      C4               52                       130
0 *0 = bad;  5=excellent 20 Claims 1. An aqueous selfcrosslinkable coating
composition comprising an aqueous dispersion which comprises at 25
least one polyurethane polymer having a weight average molecular weight of
more than 2000, wherein said composition has hydrazine (or hydrazone)
functional groups and carbonyl functional groups present in the composition
to provide a selfcrosslinking reaction, in which reaction said at least one
polyurethane polymer takes part, via azomethine formation from the reaction
of hydrazine (or hydrazone) functional groups and carbonyl functional
groups during and/or after film formation from the aqueous composition, 30
where by a carbonyl functional group is meant the carbonyl functionality of
a ketone or aldehyde group, and by a hydrazine functional group is meant
the functional group offormula -NHNH2, and by a hydrazone functional group
is meant the group derived from such a hydrazine group by reaction with a
monoketone or monaldehyde of at least two carbon atoms. 35  2. Acomposition
according to claim 1 which composition comprises at least one polyurethane
polymer bear- ing chain-pendant groups of one of the two types of
azomethine-formable functional group, the two types being hydrazine (or
hydrazone) functional groups and carbonyl functional groups, and the
composition also includes functional groups of the other type of
azomethine-formable functional group located in one or more of: at least
one polyurethane polymer having chain-pendant groups of at least said other
type, at least one non-polyurethanic non-vinylic compound having two or
more groups of said other type, and at least one urethane oligomer having a
weight average molecular weight of not more than 2000 and having two or
more groups of said other type. 3. A composition according to claim 2
wherein said at least one polyurethane polymer bears chain-pendant 45
hydrazine (or hydrazone) functional groups and chain-pendant carbonyl
functional groups in the same polyurethane polymer molecules. 4.
Acomposition according to either claim 2 orclaim 3 wherein said composition
comprises at leasttwo poly- urethane polymers and at least one of these
bears chain-pendant hydrazine (or hydrazone) functional 50      groups and
does not bear chain-pendant carbonyl functional groups and at least one
other of these bears chain-pendant carbonyl functional groups and does not
bears chain pendant hydrazine (or hydrazone) functional groups. 5. A
composition according to any one of claims 2 to 4 wherein at least one
polyurethane polymer in the composition bears chain-pendant carbonyl
functional groups and the composition includes at least one 55
non-polyurethanic non-vinylic polyhydrazine (or polyhydrazone) compound
and/or at least one urethane oligomer having two or more hydrazine (or
hydrazone) functional groups. 25 



6. A composition according to any one of claims 2 to 4 wherein at least one
polyurethane polymer in the composition bears chain-pendant hydrazine (or
hydrazone) functional groups and the composition in- cludes at least one
non-polyurethanic non-vinylic polycarbonyl compound and/or at least one
urethane oligomer having two or more carbonyl functional groups. 5 7. A
composition according to any one of claims 2 to 6 wherein the ratio of
hydrazine (or hydrazone) func- tional groups to carbonyl functional groups
in the composition is within the range of 1:50 to 50:1. 8. Acomposition
according toclaim 1 wherein said composition comprises atleastone
polyurethane polymer 10      and at least one vinyl polymer and there are
chain-pendant carbonyl and chain-pendant hydrazine (or hy- drazone)
functional groups which are complementarily incorporated in the
polyurethane and vinyl poly- mers to provide a selfcrosslinking reaction
via azomethine formation during and/or after film formation from the
aqueous composition. 15  9. A composition according to claim 8 wherein said
at least one polyurethane polymer bears chain-pendant carbonyl functional
groups and said at least one vinyl polymer bears chain-pendant hydrazine
(or hydra- zone) functional groups. 10. A composition according to claim 8
wherein said at least one polyurethane polymer bears chain-pendant
hydrazine (or hydrazone) functional groups and said at least one vinyl
polymer bears chain-pendant car- 20      bonyl functional groups. 11. A
composition according to claim 8 wherein said at least one polyurethane
polymer bears both chain- pendant carbonyl functional groups and chain
-pendant hydrazine (or hydrazone) functional groups, and wherein eithersaid
at least one vinyl polymer bears either chain-pendant hydrazine (or
hydrazone) func- 25      tional groups or chain-pendant carbonyl functional
groups, or the composition includes at least two vinyl polymers at least
one of which bears chain-pendant hydrazine (or hydrazone) functional groups
and at least one of which bears chain-pendant carbonyl groups. 12. A
composition according to any one of claims 8 to 11 wherein the ratio of
hydrazine (or hydrazone) func- 30      tional groups to carbonyl functional
groups in the composition is within the range of 1:20 to 20:1. 13.
Acomposition according toclaim 1 wherein said composition comprises
atleastone polyurethane polymer and at least one vinyl polymer and wherein
either A. the at least one polyurethane polymer and the at least one vinyl
polymer both bear chain-pendant 35        carbonyl functional groups and
the composition includes at least one non-polyurethanic non-vinylic
polyhydrazine (or polyhydrazone) compound and/or at least one urethane
oligomer having at least two hydrazine (or hydrazone) functional groups, or
B. the at least one polyurethane polymer and the at least one vinyl polymer
both bear chain-pendant hydrazine (or hydrazone) functional groups and the
composition includes at least one non-polyurethen- 40          ic
non-vinylic polycarbonyl compound and/or at least one urethane oligomer
having at least two carbo- nyl functional groups; and wherein said carbonyl
functional groups and polyhydrazine (or polyhydrazone) compound(s) in A, or
said hydrazine (or hydrazone) functional groups and polycarbonyl
compound(s) in B, provide a selfcros- slinking reaction, in which both the
polyurethane and vinyl polymers take part, via azomethine formation 45
during and/or after film formation from the aqueous composition. 14. A
composition according to claim 13 wherein the ratio of hydrazine (or
hydrazone) functional groups to carbonyl functional groups in alternative A
is within the range of from 1:50 to 1.6:1 and in alternative B is within
the range of from 50:1 to 1:1.6. 15. A composition according to any one of
claims 8 to 14 wherein the weight ratio of said at least one poly- urethane
polymer to said at least one vinyl polymer is within the range of from 9:1
to 1:9. 16. A composition according to any of claims 4, 5, 9 and 13 wherein
said polyurethane polymer bearing car- bonyl functionality present in the
composition is the reaction product [err] of: 55         1 an
isocyanate-terminated polyurethane prepolymer formed by reacting at least
(i) an organic polyisocyanate; (ii) a polymeric organic compound containing
at least two isocyanate-reactive groups and having a 26 



weight average molecular weight in the range 400 to 6000; (iii) optionally
an isocyanate-reactive and/or diisocyanate compound(s) bearing
nonionicand/or ion- ic dispersing groups (or groups which may subsequently
be converted to such dispersing groups); and 5            (iv) optionally
an organic polyol having a weight average molecular weight less than 400;
and 11 active hydrogen-containing chain extending material; and wherein the
carbonyl functionality in said polyurethane polymer Is incorporated by
virtue of (a) an isocyanate-reactive compound(s) providing carbonyl
functionality being included as a reactant in the formation of I, and/or 10
(b) the active hydrogen-containing chain extending material 11 being
entirely or including a proportion of extending material providing carbonyl
functionality pendant to the polyurethane polymer chain. 17. A composition
according to any one of claims 4, 6, 10 and 13 wherein said polyurethane
polymer bearing hydrazine (or hydrazone) functionality present in the
composition is the reaction product [err] of. 15        Ill an
isocyanate-terminated polyurethane prepolymer formed by reacting at least:
(v) an organic polyisocyanate; (vi) a polymeric organic compound containing
at least two isocyanate-reactive groups and having a weight average
molecular weight In the range 400 to 6000; (vii) optionally an
isocyanate-reactive and/or diisocyanate compound(s) bearing nonionic and/or
20          ionic dispersing groups  (or groups which may subsequently be
converted to such dispersing groups); and (viii)optionally an organic
polyol having a weight average molecular weight less than 400; and IV
active hydrogen-containing chain extending material; and wherein the
hydrazine (or hydrazone) functionality in said polyurethane polymer is
incorporated by 25      virtue of (c) an isocyanate-reactive compound(s)
providing hydrazine (orhydrazone) functionality pendantto the polyurethane
chain being included as a reactant in the formation of III, and/or (d) the
active hydrogen-containing chain extending material IV being entirely or
including a proportion of extending material providing hydrazine (or
hydrazone) functionality pendant to the polyurethane 30        chain. 18. A
composition according to either claim 3 or claim 11 wherein said
polyurethane polymer bearing both pendant carbonyl functionality and
pendant hydrazine (or hydrazone) functionality present in the compo- sition
is the reaction product [err] of: 35        V an isocyanate-terminated
polyurethane prepolymer formed by reacting at least: (ix) an organic
polyisocyanate; (x) a polymeric organic compound containing at least two
isocyanate-reactive groups and having a weight average molecular weight in
the range 400 to 6000; (xi) optionally an isocyanate-reactive and/or
diisocyanate compound(s) bearing nonionic and/or ion- 40          ic
dispersing groups (or groups which may subsequently be converted to such
dispersing groups); and (xii) optionally an organic polyol having a weight
average molecular weight less than 400 VI active hydrogen-containing chain
extending material; and wherein the carbonyl and hydrazine (or hydrazone)
functionalities in said polyurethane polymer are 45      incorporated by
virtue of (e) an isocyanate-reactive compound(s) providing hydrazine (or
hydrazone) functionality pendanttothe polyurethane chain being included as
a reactant in the formation of V and the active hydrogen-con- taining chain
extending material being entirely or including a proportion of extending
material providing carbonyl functionality pendant to the polyurethane
chain; or 50        (f) an isocyanate-reactive compound(s) providing
carbonyl functionality pendant to the polyurethane chain being included as
a reactant in the formation of V and the active hydrogen-containing chain
ex- tending material being entirely or including a proportion of extending
material providing hydrazine (or hydrazone) functionality pendant to the
polyurethane chain; or 



(g) an isocyanate-reactive compound(s) providing hydrazine
(orhydrazone)functionality pendantto the 55         polyurethane chain and
an isocyanate-reactive compound(s) providing carbonyl functionality pendant
to the polyurethane chain being included as reactants in the formation of
V; or (h) the active hydrogen-containing chain extending material VI being
entirely or including a proportion of extending material providing
hydrazine (or hydrazone) functionality pendant to the polyurethane 27    EP
0 332 326  B1 chain and including extending material providing carbonyl
functionality pendant to the polyurethane chain. 19. A composition
according to any one of claims 10, 11 and 13 wherein said vinyl polymer
bearing chain- 5       pendantcarbonyl functionality present in the
composition isthe product [err]formed bythefree-radical poly- merisation of
at least one carbonyl-containing monoethylenically unsaturated monomer with
at least one other olefinically unsaturated monomer, being a monomer not
providing carbonyl functionality. 20. Acomposition according to any one of
claims 9, and 13 wherein said vinyl polymer bearing chain-pendant 10
hydrazine (or hydrazone) functional groups present in the composition is
the product V2 formed by react- ing at least VII afree radical addition
polymerformed by polymerizing atleastoneolefinically unsaturated monomer
providing chain-pendant hydrazinolysable groups; and VIII a
hydrazine-yielding agent, whereby at least a proportion of the
chain-pendant hydrazinolysable 15        groups in VII are converted to
hydrazine functional groups. 21. A composition according to any one of the
preceding claims which composition includes a dispersion of another
polymer. 20  PatentansprOche 1. Wairige selbstvernetzende
Beschichtungszusammensektung, bestehend aus einer waBrigen Dispersi- on,
welche mindestens sin Polyurethanpolymer mit einem gewichtsmaibgen
Durchschnittsmolekularge- 25      wichtvon mehrals 2000 enthilt, wobel In
derZusammensetzung funktionelle Hydrazingruppen (oder Hy- drazongruppen)
und funktilonelle Carbonylgruppen vorlegen, um eine
Selbstvernetzungsreaktion, an welcherdas mindestens eine
Polyurethanpolymerteilnimmt, Oberelne Azomethinbildung durch Reaktion von
funktionellen Hydrazingruppen (oder Hydrazongruppen) und funktionellen
Carbonylgruppen wah- rend und/oder nach der Filmblldung aus der wiBrigen
Zusammensetzung zu ermfglichen, wobei unter 30      elnerfunktionellen
Carbonylgruppe die Carbonylfunktionalitat einer Keton- oderAldehydgruppe,
unterel- nerfuitionellen Hydrazingruppedie funktionelle Gruppe der Formel
-NHNH2 und untereinerfunktionellen Hydrazongruppe die Gruppe, die sich von
einer solchen Hydrazingruppe durch Reaktion mit einem Mo- noketon oder
Monoaldehyd mit mindestens zwei Kohlenstoffatomen ableitet, zu verstshen
ist 2. Zusammensetzung nach Anspruch 1, weiche mindestens ein
Polyurethanpolymer enthilt, das von der Kette abhangende Gruppen elner der
beiden Typen von funktionellen Azomethin bildenden Gruppen tragt, wobei die
beiden Typen funktionelle Hydrazingruppen (oder Hydrazongruppen) und
funktionelle Carbonylgruppen sind und die Zusammensetzung auch funktlonelle
Gruppen der anderen Type von funk- tionellen Azomethin bildenden Gruppen
enthalt, die in mindestens elnem derfolgenden Bestandteile vor- 40
Ilegen: mindestens ein Polyurethanpolymer mit von der Kette abhingenden
Gruppen von zumindest der anderen Type, mindestens eine
nichtpolyurethanische nichtvinylische Verbindung mit zwei oder mehr Gruppen
der anderen Type und mindestens ein Urethanoligomer mit einem
gewichtsmiligen Durch- schnittsmolekulargewicht von nicht mehr als 2000 und
mit zwel oder mehr Gruppen der anderen Type. 3. Zusammensetzung nach
Anspruch 2, bei welcherdas mindestens eine Polyurethanpolymehrvon der Ket-
45     bt abhingende funktionelle Hydrazingruppen (oder Hydrazongruppen)
und von der Kette abhangende funktionelle Carbonylgruppen In den gleichen
Polyurethanpolymermolekfllen trigt. 4. Zusammensetzung nach Anspruch 2 oder
3, bei welcher die Zusammensetzung mindestens zwei Poly- urethanpolymere
enthilt, wobei mindestens eines derselben von der Kette abhingende
funktionelle 50      Hydrazingruppen (oder Hydrazongruppen) und keine
funktionellen abhangenden Carbonylgruppen tragt und mindestens sines
derselben von der Kette abhfingende funktionelle Carbonylgruppen und keine
von der Kette abhangenden funktlonellen Hydrazjngruppen (oder
Hydrazongruppen) tragt. 



5. Zusammensetzung nach einem derAnspriche 2 bis 4, bel welcher das
mindestens eine Polyurethanpo- 55      lymer in der Zusammensetzung von der
Kette abhangende funktionelle Carbonylgruppen trigt und die Zusammensetzung
mindestens eine nichtpolyurethanische nichtvinylische
Polyhydrazinverbindung (oder Polyhydrazonverbindung) undloder mindestens
ein Urethanoligomer mit zwei oder mehr funktionellen Hydrazingruppen (oder
Hydrazongruppen) enthilt. 28    6. Zusammensetzung nach einem der Ansprfche
2 bls 4, bel welcher das mindestens sine Poiyurethanpo- lymer in der
Zusammensetzung von der Kette abhfingends funktionelle Hydrazingruppen
(oder Hydra- zongruppen) trigt und die Zusammensetzung mindestens sine
nichtpoiyurethanische nichtvinylische Po- lycarbonylverbindung und/oder
mindestens sin Urethanoligomer mit zwei oder mehr funktionellen Carbo- 5
nylgruppen enthalt. 7. Zusammensetzung nach einem der Ansprulche 2 bis 6,
be! welcher das Verhaltnis von funktionellen Hydrazingruppen (odor
Hydrazongruppen) zu funktionellen Carbonylgruppen in der Zusammensetzung Im
Berelch von 1:50 bis 50:1 liegt. 10 8. Zusammensetzung nach Anspruch 1
welche mindestens sin Polyurethanpolymer und mindcstens sin Vi- nylpolymer
enthilt und in wsicher von der Kstte abhfingende funktionelle
Carbonylgruppen und von der Keats abhingende funktionelle Hydrazingruppen
(oder Hydrazongruppen) vorliegen, die komplementir in den Polyurethan- und
Vinyipolymeren vorliegen, um sine Selbstvernetzungsreaktion uberAzomethin-
15      bildung wahrend und/oder nach der Fllmbildung aus der wfirigen
Zusammensetzung zu ermoglichen. 9. Zusammensetzung nach Anspruch 8,
beiwelcherdas mindestens sine Polyurethanpolymervon der Kete abhingende
funktionelle Carbonylgruppen trigt und das mindestens sine Vinylpolymer von
der Kette ab- hingende funktionelle Hydrazingruppen (oder Hydrazongruppen)
trigt. 20  10. Zusammensetzung nach Anspruch 8, bei welcherdas mindestens
sine Polyurethanpolymervon der Kette abhingende funktionelle
Hydrazingruppen (oder Hydrazongruppen) und das mindestens sine Vinylpoly-
mer von der Kette abhangende funktionelle Carbonylgruppen tragt. 11.
Zusammensetzung nach Anspruch 8, bei welcher das mindestens eine
Polyurethanpolymer sowohl von 25      der Kette abhangende funktionslle,
arbonyigruppen als auch von der Kette abhingende funktionelle
Hydrazingruppen (oder Hydrazongruppen) trigt und bel wsicher das mindestens
sine Vinylpolymer ent- weder von der Kstte abhingende funktionelle
Hydrazingruppen (oder Hydrazongruppen) odor von der Kette abhangende
funktionelle Carbonyigruppen tragt oder die Zusammensetzung mindestens zwei
Vi- nylpolymere enthilt, von denen mindestens sines von der Kette
abhangende funktionelle 90      Hydrazingruppen (oder Hydrazongruppen) und
mindestens sines von der Kette abhangende funktilonele Carbonylgruppen
tragt. 12. Zusammensetzung nach einem der Ansprfiche 8 bis 11, bei welcher
das Verhaltnis von funktionellen Hydrazingruppen (oder Hydrazongruppen) zu
funktionellen Carbonylgruppen in der Zusammensetzung 35      im Bereich von
1:20 bis 20:1 liegt. 13. Zusammensetzung nach Anspruch 1, welche mindestens
sin Polyurethanpolymerund mindestens sin Vi- nylpolymer enthilt und bei
welcher entweder A das mindestens sine Polyurethanpolymer und das
mindestens sine Vinylpolymer belde von der Kette 40        abhangende
funktionelle Carbonylgruppen tragen und die Zusammensetzung mindesstens
sine nicht- polyurethanische nichtvinylische Polyhydrazinverbindung (oder
Polyhydrazonverbindung) undloder mindestens sin Urethanoligomer mit
mindesstns zwei funktionellen Hydrazingruppen (oder Hydrazon- gruppen)
enthilt, oder B des mindestens sine Polyurethanpolymer und das mindestens
sine Vinylpolymer beide von der Kette 45        abhangende funktionelle
Hydrazingruppen (odor Hydrazongruppen) tragen und die Zusammenset- zung
mindestens sine nichtpolyurethanische nichtvinylische
Polycarbonylverbindung undloder minds- stens eln Urethanoligomer mit
mindestsns zwel funktionellen Carbonylgruppen enthilt wobei die
funktionellen Carbonylgruppen und die Polyhydrazinverbindung(en) (oder
Polyhydrazonverbin- dung(en)) In Aoder die funktbonellen Hydrazingruppen
(odor Hydrazongruppen) und die Polycarbonylver- 50      bindung(sn) In B
sine Selbstvernetzungsreaktion, an wolcher sowohl die Polyurethan- als such
Vinylpo- 



lymere teilnehmen, fberelne Azomethinbildung wahrend und/odernach der
Filmbildung aus derwBrigen Zusammensetzung erm~glichen. -14 Zusammensetzung
nach Anspruch 13, bei welcher das Verhaltnis von funktionellen
Hydrazingruppen cs      (oder Hydrazongruppen) zu funktionellen
Carbonylgruppen bei der Alternative A innerhalb des Bersichs von 1:50 bis
1,6:1 und bel der Alternative B innerhalb des Bereichs von 50:1 bis 1:1,6
liegt. 15. Zusammensetzung nach einem derAnspruche 8 bis 14, bei welcher
das Gewichtsverhiltnis des minds- 29    EP0332 326 Bi               I 111
L  Nlj 111 I11 stene einen Polyurethan polymers zu demn mindaestens amnen
Vinylpolymer im Bereich von 9:1 bie 1:9 liegt. 16. Zusammensetzung nach
elnem darAnsprrjche 4,5, 9undl13, bal weicher daein der Zuesmmensetzung
vorilegende Polyurethanpolymer, dlas eine Carbonylfunkctlonalltilt trigt,
das Reakctlonsproduld PI lst aus: 5         I elnemn
isocyanatabgeschloesanen Polyurethanprepolymer, das gebildet itdurch
Realdion von zumiln- ___         ~~~~deet: I) elnemn organiechen
Polyisocyanat, II) elner polymeren organlechen Verbindung mit mindestens
zwel isocyanatreaktiven Gruppen und mit elnerm gewichtsmltSIgen
Durchschnittamolakulargewlcht im Bereich von 400 bis 6000, 10          iii)
gegebenenfalls mindestene elner isocyanatreaktlven
undloderDiisocyanatverbindung, die nicht- lonieche und/oder lonische
Diepergierungagruppen (oder Gruppen, die spiter in soiche Dispergie-
rungsgruppen umngewandelt werden k8nnen) Utrit, und lv) gagebenenfalls
elnemn organlachen Polyol mit einemn gewichtearnfigen
Durchechnittmolekular- gewicht von weniger ale 400; und 15        II elnemn
aktiven Wasserstoff enthaltenden Kettenverllingerungematerial; wobel die
Carbonylfunktionalitfit in damn Polyurethanpolymer vorliegt, well a)
mindestene emse Carbonyll'unktionalititt llefernde isocyanatreakldve
Verbindung ala Reaktionsteil- nehmer be! der Bildung von I einverlelbt
worden let und/oder b) das adilven Wassterstoff enthaltende
KettenverlAngerungsmaterlal U1 vodatndig sin Kettenverl~n- 20
gerungematerial let oder elnen Anteil an Kettenveri~ngerungsmaterial
enthfilt, das sine von der Poly- urethanpolymerkette abhfingende
Carbonyifunktionalitfit belsteuert. 17. Zusammensetzung nach elnem
derAneprrlche 4,6, 10 undl13, belweicherda in derZuesmmenseezung
-vorliegende Polyurethanpolymer, dae einesHydrazlnfunktionalltlt(oder
Hydrazonfunktionalitlt) trlgtdas 25      Reaktionsprodulkt P2 let asu: Ill
einemn ieocyanatabgeechloeeenen Polyuirethanprepolymer, das gebildet let
durch Reakction von zu- mindest: v) ainern organiechen Polymsocyanat, vi)
elner polymeren organlechen Verbindung mit mindeetene zwei
ieocynatreaktiven Gruppen und 30       ~~mit elnemn gewichtemgglgen
Durohechnifttmolekulargewlcht im Bareich von 400 bis 8000, vi)
gegebnennfalls mindeetens elner lsocyanatrealtiven und/oder
Diieocyanatverbindung, die nichtlonische und/oder lonieche
Diepeirglerungsgruippen (oder Gruppen, die epiter in solche Di-
spergierungegruppen umngewandelt warden k~nnen) trlgt, und viii)
gegebenenfalla sinerm organischen Polyol mit einnem gewichtsm~ligen
Durchechnfttsmoleku- 35       ~~~largewlcht von weniger ale 400; und IV
einemn alctiven Wasseretoff enthaltenden Kettenverlgngerungsmaterial; wobel
die Hydrazinfunkctionalitlt (odor Hydrazonfunktionalitlt) in demn
Polyurethanpolymer vorlegt, waill c) mindleetense sne lsocyanatreakldve
Verbindlung, die eine von der Polyurethanketta abhlngende
Hydrazinfunktlonalitflt (odor Hydrazonfunkctionalltilt) beltetuert, ale
Reaktlonsteilnehmer bel der Bil- 40     ~~dung von Ill einverleibt worden
let, undloder d) das altiven Wasserstoff ent haltende
Kettenverllngerungematerlsl IV volletindig sin Kettenverlin-
gerungsmaterial let oder eomen Anteil an Kefttnverllngerungematerial
enthfilt, dae emns von der Poly- urethanpolymerkette abhfingende
Hydrazinlfunktionalitit (odor Hydrazonfunktionalitfit) belsteuert. 4518.
Zuesmmensetzung nach Anepruch 3odar11, bel walcher das in
derZuesmmenseezung vorliegende Pc- lyurethanpotymer, dae sowohl sine
abh~ngende Carbonylfunktionalitit alsasuch sine abhflngende 



Hydrazlnfunkctionalitlt (oder Hydrazonfunktionalitit) trlgt, das
Realtlonsproduld: P3 at asu: V elnemn leocyanatabgeschloesenam
Polyurethanprepolymer, das gebildet let durch Resktion von zu- mindest: 50
l~~~x) einemn organiechen Polyisocysnat, x) ainer polymeren organiechen
Verbindung mit mindestens zwe islocyanatreskliven Gruppen und einemn
gewichtsmi111gen Durcheohnittemolekulargewlcht im Bereich von 400 ble 6000,
xi) gegebenenfalls mindeetense aner isocyanstresktiven und/oder
Dilsocyanatverbindung, die nicht- lonische und/oder lonieche
Diepergierungsgruppen (odar Gruppen, die epiter in solche Dispergie- 55
~~rungegruppen umngswandelt werden k~nnen) trigt, und xii) gegebnennfalle
elnemn organlachen Polyol mit einem gewichtsmrnligten
Durchachnittmolekular- gewicht von weniger ale 4000, und VI einemn aktiven
Wasserstoff enthaltenden Kettenverifingerungsmaterial; 30    EP 0 332 326
B1                         L wobel die Carbonylfunktionalitilt und die
Hydrazinfunktionalitit (oder Hydrazonfunkctionalitat) in dem Po-
lyurethanpolymervorliegen, well e) mindestens sine isocyanatreaktive
Verbindung, die sine von der Polyurethankette abhingende
Hydrazinfunktionalitit (oder -1ydrazonfunktionalitat) belsteuert, als
Reaktionsteilnehmer be! der Bil- 5         dung von V einverleibt worden lt
und das aktiven Wasserstoff enthaltende Kettenverlangerungsma- terial
vollstindig aus einem Kettenverlfngerungsmaterial besteht oder einen Anteil
elnes Kettenver- lingerungamatelals enthilt, das eine von der
Polyurethankette abhangende Carbonylfuktlionalltat bel- steuert; oder f)
mindestens sine Isocyanatreaktlive Verbindung, die sine von der
Polyurethankette abhangende Car- lo        bonyifunktionalitat beisteuert,
ala Reaktlonstbllnehmer bei der Biidung von V sinverieibtworden ist und des
atliven Wasserstoff enthaltende Kettenverlingerungsmaterial vollstindig aus
einem Kettenver- lfingerungsmaterial besteht oder elnen Antell eines
Kettenverlangerungsmaterials enthilt, das sine von der Polyurothankette
abhingende Hydrazinfunktlonalitat (oder Hydrazonfunktionalitat) beisbtuert;
oder 15        g) mindestens sine Isocyanatroaktivo Verbindung, die sine
von der Polyurethankette abhangende Hydrazinfunktionalitit (oder
Hydrazonfunktionalltit) belsteuert,und mindestens sine isocyanatreaktive
Verbindung, die sine von der Polyurethankette abhingende
Carbonylfunktionalitat beisteuert, als Re- aktionstsilnshmer bel der
Bildung von V einverleibt worden sind; oder h) das aktiven Wasserstoff
enthaltende Kettenverlfingerungamaterial VI vollstindig aus einem Ketten-
20        verlangerungsmaterial bessthtodereinen Antell sines
Kettenverlingerungsmaterials enthilt, das eine von der Polyurethankette
abhingende Hydrazinfunktlonaltita (oder Hydrazonfunktionalitit) beistuert,
und Verlfingerungsmaterial enthilt, das sine von der Polyurethankette
abhangende Carbonylfunktio- nalitit belsteuert. 25  19. Zusammensetung nach
einem derAnspruche 10, 11 und 13, bei welcher das in der Zusammensetung
vorliegende Vinylpolymer, das sine von der Kette abhangende
Carbonylfunktionalitat trigt, das Produkt V1 ist, das durch radikalleche
Polymerisatlon mindestens eines Carbonyl enthaltenden monoethylenisch
ungesittigten Monomers mit mindestens einem weiteren olefinisch
ungesittegtn Monomer, das keine Carbonylfunktionalitit beisleuert, gebildet
worden lst. 30 20. Zusammensetzung nach einem der Ansprflche 9, 11 und 13,
be! weicher das in der Zusammensetzung vorliegende Vinylpolymer, das von
der Ketbe abhingende funktionelle Hydrazingruppen (oder Hydrazon- gruppen)
trigt, das Produkt V2 Ist, das gebildet worden !st durch Umsekzung von
mindestens VII einem radikaliachen Additionspolymer, das durch
Polyrnerisation von mindestens elnem olefinisch 35        ungesattigtbn
Monomer, das von der Kette abhangende hydrazinolysierbare Gruppen
beisteuert, ge- bildet worden ist, und Vill oinem Hydrazin bereitstellenden
Mittel, wobel mindestens sin Tel der von der Kette abhfingenden
hydrazinolyslerbaren Gruppen in VII in funktionelle Hydrazingruppen
umgewandelt worden ist. 



40 21. Zusammensektung nach sinem der vorhergehenden Ansprflche, welche
sine Dispersion eines anderen Polymers enthilt. Revendlcations 1.
Composition aqueuse de revotement autoreficulable, comprenant une
dispersion aqueuse qui content au moins un palymere du type polyurethanne
ayant une moyenne pond6rale du poids moleculaire de plus de 2000, ladite
composition pr6sentantdee groupesfonctionnels hydrazine (ou hydrazone)
etdos groupes fonctionnels carbonyle permettant une r6action
d'autoreticulation, reaction A laquelle au moins un poly- 50      mere du
type polyurethanne participe, parformation d'azomethine A partirde la
r6action de groupes fonc- tionnels hydrazine (ou hydrazone) et de groupes
fonctionnels carbonyle pendant et/ou apres la formation d'un film A partir
de la composition aqueuse, un groups fonctionnel carbonyle designant la
fonctlonnalite carbonyle d'un groups c6tone ou aldehyde st un groups
fanctionnel hydrazine designant le groups fono- tionnel de formule -NHNH2,
st un groups fonctionnel hydrazone disignant Is groups derive d'un tel
groups 55      hydrazine par r6action avec une monocetone ou un
monoaldihyde ayant au moins deux atomes de car- bone. 2. Composition
sulvant Ia revendication 1, qui comprend au moins un polymere du type
polyur6thanne por- 31    EP 0 332 326 B1                  !   1       1   1
tent des groupes pendant A Is chatne de l'un des deux types de groupe
fonctionnel pouvant former une azomethine, les deux types etantdes
groupesfonctionneis hydrazine (ou hydrazone) et des groupes fono- tionnels
carbonyie, et la composition contient aussi des groupes fonctionnels de
I'autre type pouvant for- mer une azomethine dens un ou plusleurs des
composants sulvants : au moins un polymere du type po- 6       lyur6thanne
portant dos groupes pendant a la chatne d'au molns l'autre type en
question, au moins un i)           compos6 non vinylique n'etant pas de la
nature d'un polyur6thanne et portent deux ou plus de deux grou- pes de
l'autre type, et au mains un oligombre d'ur6thanne ayant une moyenne
ponderale du poids moie- culaire ne depassant pas 2000 et portent deux ou
plus de deux groupes de l'autre type. 10  3. Composition suivant la
revendication 2, dans laquelle Is polymere du type podyur6thanne en
question par- te des groupes fonctionnels hydrazine (ou hydrazone) pendant
A la chatne et des groupes fonctionnels carbonyle pendant a la chains dans
les memes molecules de polymbre du type polyurethanne. 4. Composition
suivant la revendication 2 ou la revendication 3, qui comprend au moins
deux polymeres du type polyurethanne dont l'un au moins porte des groupes
fonctionnele hydrazine (ou hydrazone) pendant A la chatne et no portb pas
de groupes fonctionnels carbonyle pendant A la chatne et au mains un autre
de ces polymbres porte des groupes fonctionnels carbonyle pendant A la
chatne et ne porte pas de grou- pes fonctionnels hydrazine (ou hydrazone)
pendant A Is chatne. 5. Composition sulvant l'une quelconque des
revendications 2 A 4, dans laquelle au mains un polymbre du type
polyurethanne porte des groupes fonctionnels carbonyle pendant A Ia chatne
et la composition comprend au moins un compose du type polyhydrazine (ou
polyhydrazone) non vinyiique non A base de polyurethanne stfou au moins un
oligomere d'urethanne portent deux ou pius de deux groupes fonction- nels
hydrazine (ou hydrazone). 25  6  Composition suivant l'une quelconque des
revendications 2 A 4, dans laquelle au mains un polymbre du type
polyursthanne ports des groupes fonctionnels hydrazine (ou hydrazone)
pendant A la chains et contient au mains un compose polycarbonyiique non
vinylique non A base de polyurethanne etfou au mains un oligombre
d'urethanne portent deux ou plus de deux groupes fonctionnels carbonyle. 30
7. Composition suivantl'une quelconque des revendlcations 2 a6, dans
laquelle le rapport des groupesfonc- tionnels hydrazine (ou hydrazone) aux
groupes fonctionnels carbonyle se situe dans la plage de 1:50 A 50:1. 8.
Composition suivant la revendlcation 1, qui comprend au mains un polymbre
du type polyurethanne et 36      au moins un polymbre vinylique, et ii
exist des groupes fonctbonnels carbonyie pendant A la chatne et hydrazine
(ou hydrazone) pendant A Ia chaine qui sont Incorpores de facon
compsimentaire dans le po- lymers du type polyurethanne et le polymere
vinylique pour produire une reaction d'autoreticulation pas- sant par la
formation d'azomethine pendant etlou apres Ia formation d'un film A partir
de la composition aqueuse. 



40 9. Composition suivant la revendication 8, dans laquelle le polymere du
type polyurethanne en question par- to des groupes fonctionnels carbonyle
pendant A la chatne et le polymere vinylique en question porte des groupes
fonctionnels hydrazine (au hydrazone) pendant A la chatne. 45  10.
Composition suivant la revendication 8, dans laquelle le polymere du type
polyurethanne en question por- te des groupes fonctionnels hydrazine (ou
hydrazone) pendant A la chatne et le polymbre vinylique en question port.
des groupes fonctionnels carbonyle pendant A la chatne. 11. Composition
suivant la revendication 8, dans laquelb le polymere du type polyurethanne
en question por- 5D     bt des groupes fonctionnels carbonyle pendant A Ia
chatne et des groupes fonctionnels hydrazine (ou hy- drazone) pendant a la
chatne, et le polymbre vinylique en question porte des groupes fonctionnels
hy- drazine (pu hydrazone) pendant A Ia chatne ou des groupes fonctionnels
carbonyle pendant A la chatne, ou bien la composition contient au mains
deux polymeres vinyliques dont l'un au mains ports des groupes fonctionnels
hydrazine (ou hydrazons) pendant a la chatne et dont l'un au mains ports
des groupes car- 55      bonyle pendant A la chatne. 12. Composition
sulvant l'une quelconque des revendications 8 A 11, dans laquelle le
rapport des groupes fonctionnels hydrazine (ou hydrazone) aux groupes
fonctionnels carbonyle dans la composition so situe 32    dans la plage de
1:20 A 20:1. 13. Composition suivant la revendication 1, qui comprend au
moins un polymere du type polyur6thanne et au moins un polymere vinylique,
et dans laquelle: 5         A. Ie polymere du type polyurethanne en
question et le polymere vinylique en question portent tous deux des groupes
fonctionneis carbonyie pendant a la chatne et la composition renferme au
moins un compos6 du type polyhydrazine (ou polyhydrazone) non vinylique non
A base de polyurehanne st/ou au moins un oligomere d'urethanne portent au
moins deux groupes fonctionnels hydrazine (ou hydra- zone), ou bien 10
B. le polymbre du type polyurethanne en question et le polymbre vinylique
en question portent tous deux des groupes fonctionnels hydrazine (ou
hydrazone) pendant ala chains etla composition contient au moins un compose
polycarbonylique non vinylique non A base de polyurethanne steou au moins
un oligomere d'ur6thanne portant au moins deux groupes fonctionnels
carbonyle; et lesdits groupes fonctionnels carbonyle et le ou les composes
du type polyhydrazine (ou polyhydrazone) 15      dans Aou lesdits groupes
fonctionnels hydrazine (ou hydrazone) et le ou les composes
polycarbonyliques dans B donnent lieu A une reaction d'autor6ticulation, A
laquelie participent le polymere du type polyur6- thanne et le polymere
vinylique, en passant par la formation d'azom6thine pendant etlou apres la
forma- tion du film A partir de la composition aqueuse. 20  14. Composition
sulvant la revendication 13, dans laquelle le rapport des groupes
fonctionnels hydrazine (ou hydrazone) aux groupes fonctionnebs carbonyle
dans l'option Ase situe dans la plage de 1:50 A 1,8:1 et, dans I'option B,
as situe dans la plage de 50:1 A 1:8. 15. Composition suivant l'une
quelconque des revendications 8 a 14, dans laquelle le rapport en poids du
polymere du type polyurethanne en question au polymere vinyiique en
question se situe dans la piage 25      de 9:1 ai 1:9. 16. Composition
suivant l'une quelconque des revendications 4,5, 9 et 11, dans laquelie ls
polymbre du type polyur6thanne portent une fonctionnaiite carbonyle present
dans la composition est le produit P1 de r6ac- tion: 30        I d'un
prepolymhre de polyur6thanne A terminaison isocyanate forme par r6actlon
d'au moins: (i) un polybsocyanate organique ; (ii) un compose organique
polymere contenant au moins deux groupes r6actifs vis-A-vis d'un lso-
cyanate et ayant une moyenne ponderale du poids moleculaire de 400 A 8000;
(iii) A titre facuitatifH un ou plusieurs composes r~actifs vis-A-vis d'un
isocyanate et/ou du type dii- socyanate portant des groupes dispersants non
ioniques et/ou ioniques (ou des groupes qui peu- vent ensuibt etre
convertis en de tlea groupes dispersants) ; et (Qv) A titre facultatif d'un
polyol organique ayant une moyenne ponderale du poids moieculaire in- 



ferieure a 400; et 11 d'une matibre d'allongement de chatne contenant de
l'hydrogene actif; 40      et dans laqueile la fonctionnalite carbonyle
presente dans ledit polymbre du type polyurithanne est in- corporAe du fait
(a) d'un ou plusieurs composes reactifs vis-a-vis d'un isocyanate apportant
une fonctionnalite carbo- nyle, inclus comme corps reactlonnel dans la
formation de 1, et/ou (b) de la matiere 11 d'allongement de chains
contenant de l'hydrogbne actif qui est en totalite ou qui renferme une
proportion d'une matlere d'allongement offrant une fonctionnalite carbonyle
pendant A Ia chatne de polymere du type polyurethanne. 17. Composition
suivant l'une quelconque des revendications 4,8, let 13, dana laquelble
Ipolymero du type polyurethanne portent une fonotionnalite hydrazine (ou
hydrazone) presentdans la composition est le pro- 50      duit P2 de
reaction: III d'un prepolymere de polyurethanne A terminalson bsocyanate
forme par r6action d'au moins: (v) un polylsocyanats organique; (vi) un
compose organique polymerique contenant au moins deux groupes reactifs
via-a -via d'un isocyanato et ayant une moyenne ponderale du poids
moleculaire comprise dans la plage de 400 55           A 6000; (vii) A
titrefacultatif, un ou plusieurs composes reactifs vi-a-via d'un isocyanatb
estou diisocyanates portent des groupes dispersants non loniques etlou
ioniques (ou des groupes qui peuvent ensuite 33    EP 0 332 326 B1I
11111l1  D111 1 1 111l etre convertis en de tels groupes dispersants) ; et
(viii) A titre facultatif, un polyol organique ayant une moyenne ponderale
du poids moldculaire infe- rieure A 400 ; et IV d'une matiere d'allongement
de chatne contenant de I'hydrogene; 5       et dane laquelle la
fonctionnalite hydrazine (ou hydrazone) dudit polymere du type
polyur6thanne est in- corporee du fait (c) d'un ou plusleurs composes
reactifs vise-A-vis d'un isocyanate apportant une fonctionnalitb hydra-
zine (ou hydrazone) pendant a la chathe de polyurethanne, incius comma
corps reactionnel dans la formation de 1II, atlou 10       (d) de Ia
matiere IV d'allongement de chatne contenant de I'hydrogene actif qui est
entierement une matiere d'allongement ou qui renferme une proportion d'une
matiere d'allongement apportant uns fonctionnalite hydrazine (ou hydrazone)
pendant A la chatne de polyurethanne. 18. Composition suivant la
revendication 3 ou 11, dans laqueile le polymere du type polyurhthanne
portent 15      une fonctionnalite carbonyle pendantb et une fonctionnalite
hydrazine (ou hydrazone) pendants present dens la composition est le
produit P3 de reactlon: V d'un prepolymere de polyurethanne A torminaison
isocyanato forme par rsaction d'au moins: (ix) un podyisocyanate organique;
(x) un compose organique polym6rique contenant au moins deux groupes
reactiis A l'egard d'un 20          isocyanatb et ayant une moyenne
ponderale du poids moldculaire dane la plage de 400 a 6000; (xl) A titre
fhcultatif, un ou plusiours composes r6eactifs vis-a-vis d'un isocyanate
etlou dlisocyanates portent des groupes dispersants non loniques etlou
loniques (ou des groupes qui peuvent ensuie etre convertis on de tals
groupes dispersants) ; et (xil) A titre facultatif, un polyol organique
ayant une moyenne ponderale du poids moliculaire infe- 25          riour a
400 VI une matibre d'allongement de chatne contenant de I'hydrogene actif;
et dans laquelle les fonctionnalitis carbonyle et hydrazine (ou hydrazone)
dens ledit polymere du type polyurethanne sont incorporees du fait (e) d'un
ou plusieurs compos~s reactifs vis-a-vis d'un isocyanate apportant une
fonctionnalite hydra- 30        zine (ou hydrazone) pendant A la chathe de
polyur6thanne, Incdus comme corps reactionnel dens ia formation de V et ia
matiere d'allongement de chatne contenant de i'hydrogene actif qui est en
totalite 



une matire d'ailongement ou qul contient une proportion d'une matiere
d'allongement apportant une fonctionnallte carbonyle pendant a la chaine de
polyurethanne ; ou bion () d'un ou plusieurs composes r6actifs vis-A-vis
d'un isocyanato apportant une fonctionnalite carbonyle 36        pendant A
la chatne de polyurdthanne, inclus comme corps r6actionnel dans la
formation de V et la matiere d'allongement de chatne contenant de
i'hydrogene actif qui est entibrement une matiAre d'al- longement ou qui
renferme une proportion d'une matlbre d'ailongement apportant une
fonctionnailte hydrazine (ou hydrazone) pendant A la chatne de
polyur6thanne ; ou bien (g) d'un ou plusleurs composes r6actifs vis-a-vis
d'un isocyanate apportant une fonctionnalite hydra- 40        zine (ou
hydrazone) pendant A la chaine de polyurethanne et un ou plusieurs composes
reactifs vis- a-via d'un isocyanatb apportant une fonctionnalite carbonyle
pendant A la chatne de polyur6thanne in- cduo comma corps reactionnels dans
la formation de V; ou bien (h) de la matiere d'allongement de chatne VI
contenantde l'hydrogene actif qui est entierement formee ou qui renferme
une proportion d'une matiere d'allongement apportant une fonctionnalite
hydrazine 4S5       (ou hydrazone) pendant A la chatne de polyur6thanne et
renfermant une matibre d'allongement appor- tant une fonctionnalite
carbonyle pendant a la chathe de polyur6thanne. 19. Composition
suivantl'une quelconquedesrevendications 10, 11 et 13, dans laquelle le
polymerevinylique portent une fonctionnalite carbonyle pendant A la chatne
presenta dans la composition eat le produit VI 50     forme par
polymnrisatlon par radicaux libres d'au moins un monomere A non-saturation
monohthylenique contenant un groupe carbonyle avec au moins un autre
monomere A non-saturation olefinique, qul est un monomere n'apportant pas
de fonctionnalite carbonyle. 20. Composition suivant I'une quelconque des
revendications 9, 11 et 13, dane laquelle le polymere vinylique 55
portent des groupes fonctionnels hydrazine (ou hydrazone) pendant A la
chatne present dans la compo- sition eat le produit V2 forme par reaction
d'au molns: VII un polymbre d'addition par radicaux libresforme par
polymerisation d'au molns un monomere a non- saturation olefinique
apportant des groupes hydrazinolysables pendant A la chatne ; et 34    EP 0
332 326 B1                l       L           I Vil un agent donnant une
hydrazine, une proportion au moins des groupes hydrazinolysables pendant A
la chaine dans VIl ftant convertie en groupes fonctionnels hydrazine. 21.
Composition sulvant rune quelconque des revendicatlons pricidentes, qul
contient une dispersion d'un 5       autre polymbre. 10 15 25 30 35 40 45
50 55 35    


