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(57) Abstract: There is described a process for preparing a Schiff base crosslinkable aqueous dispersion of a polyurethane A (PUD)
the process comprising(a) reacting components (1) to (4) as present to form an acidic isocyanate terminated prepolymer that com -
prises anionic or potentially anionic functional groups thereon; where: (1) component one comprises 10 to 80% by weight of at least
one polyisocyanate optionally containing at least one anionic or potentially anionic dispersing group; (2) optional component two
comprises up to 15% by weight of at least one isocyanate-reactive polyol containing at least one anionic or potentially anionic dis -
persing group; (3) component three comprises 15 to 85% by weight of at least one isocyanate reactive polyol other than component
two if present, and having a weight average molecular weight greater than or equal to 500 Daltons optionally containing at least one
anionic or potentially anionic dispersing group; and (4) optional component four comprises up to 20% by weight of at least one iso-
cyanate reactive polyol other than component three and two if present and having a weight average molecular weight less than 500
Daltons; where if component two is not present component one or three contains at least one anionic or potentially anionic dispers-
ing group; where the amounts of components one to four are expressed as a weight percentage calculated from the total amount of
the above components (i.e. one and three and optional two and/or four where present) being 100%; and where the mixture used in
step (a) is substantially free of volatile amines and N-alkyl pyrrolidinones; (b) adding to the reaction mixture from step (a) an alkali
metal neutralising agent in an amount from 0.05 to 6 parts by weight substantially to neutralise the isocyanate terminated prepolymer
obtained from step (a); where the amount (in weight parts) of the alkali metal neutralising agent is calculated based on the weight of
alkali metal in the neutralising agent relative to the total amount of components one to four in step (a) being equal to 100 parts; and
(c) reacting the neutralised prepolymer from step (b) with an active hydrogen compound to extend the chain of the prepolymer to
form an aqueous dispersion of polyurethane A. and (ii) 90 to 5% by weight of a vinyl polymer B wherein the weight % amounts of
(i) and (ii) are calculated as a percentage of the total amount of (i) and (ii) and these percentages add up to 100%; and where the
composition is: substantially free of volatile amines and N-alkyl pyrrolidinones (preferably solvent free); and is neutralised with a
metal neutralising agent and the composition comprises a polyamine of polyhydrazide compound. Another aspect of the invention
provides an aqueous coating obtained from the above process, in which polyurethane A and/or vinyl polymer B is Schiff base cross-
linkable under ambient conditions.
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POLYMER, COMPOSITION AND USE

The present invention relates to the field of polyurethanes especially
urethane-acrylic based dispersions.

Urethane-acrylic (U-A) dispersions have good resistance to water,
chemicals, solvents and abrasion and so are commonly used in coating compositions
such as decorative and protective coatings.

To prepare stable aqueous urethane-acrylic dispersions, both the
acrylic part and the polyurethane (PU) part must be dispersed in water. This can be
achieved in part by surfactants and in part by incorporating suitable groups such as
ionic or non-ionic hydrophilic groups in the polyurethane polymer either pendant to the
polymer chain or in-chain. Such groups include anions such as carboxylic, sulfonic,
sulfate or phosphate groups that are typically incorporated into the PU by reacting
compounds containing reactive hydrogen and at least one suitable acid group (typically
a carboxylic acid) with polyisocyanate to form the polyurethane component of the
urethane-acrylic dispersion. It is undesirable that large amounts of acidic materials
remain in the resultant dispersion thus a substantial part (if not all) of the acid present
must be neutralised in the final product.

It is also desirable to reduce or eliminate the use of surfactants in an
agueous coating dispersions as the use of large amount of surfactant increases the
water sensitivity of the coatings that are formed.

When simple inorganic bases (such as KOH) are added to neutralise
anionic polyurethane dispersions to neutralise acid groups therein, they are found
unsatisfactory. In general the viscosity of the polyurethane dispersion rises undesirably
when strong inorganic bases are added. To prevent the dispersion destabilising the
polyurethane, it may be modified with large amounts of hydrophilic groups such as
polyethoxy groups. The resultant films and coatings (whether the PU is modified or not)
are also highly water sensitive (compared to PUD neutralised by other agents) unless a
further agent is added to cross-link the polyurethane. So other neutralising agents are
used to prepare commercially available PU dispersions, the most common of which are
volatile amines such as the tertiary amine triethyl amine (TEA). These materials are
readily available and evaporated from the final film.

However it is known that volatile amines also have various
disadvantages. For example they readily evaporate volatile organic compounds (VOC)

during the film formation causing unacceptable environmental pollution and/or poor
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indoor air quality when used indoors. The use of such materials may be more strictly
regulated in the future. Therefore it is desirable to find an alternative method of
providing stable aqueous urethane-acrylic dispersions and/or neutralising acidic
materials used during their preparation.

Various alternatives have been proposed to improve the stability of
agueous urethane dispersions.

US 2968575 describes a PU latex dispersed in water using an
emulsifier.

US 4,501,852 describes stable aqueous dispersions of polyurethane-
ureas containing (i) 10-120 meq per 100 g of anionic groups chemically incorporated
therein and (ii) up to about 10% by weight of hydrophilic chains containing ethylene
oxide (EO) units. To counter the anionic groups the formulation contains a mixture of
volatile and non-volatile cations in an equivalent ratio from about 1:4 to 4:1. The
examples use as component (ii) a non-ionic polyether monoalcohol of n-butanol,
ethylene oxide and propylene oxide (in a molar ratio 83:17) having an OH-number of
26. This component aids dispersion but increases water sensitivity. The examples also
use the undesirable NMP as a solvent.

US 4,701,480 describes aqueous polyurethane-urea dispersions with
improved hydrolytic stability formed from an aqueous polyurethane-urea-dispersion
containing carboxylic acid groups neutralized with volatile organic bases which are then
converted to non-volatile cations by adding alkali metal salts of organic or inorganic
acids in an amount sufficient to displace at least a portion of the volatile organic bases.
The volatile organic bases may be optionally removed by distillation under reduced
pressure. All the examples contain NMP and distillation is undesirable because it uses
large amounts of energy and may cause excessive foaming (as described in US
2010/0099967 in comparative example XVI).

US 2006-0229409 describes polyurethane dispersions made from
TMXDI with a special embodiment on page 9 where the use of metal hydroxides is
mentioned. This is not exemplified in the examples nor is TMXDI a suitable
diisocyanate for use in coatings (it is too soft).

US 2010-0098867 (Costa) describes a method of making aqueous
dispersions of carboxylated anionic polyurethanes that are free of volatile amines and
do not contain any polyoxyethylene or polyoxypropylene side chains. First a
prepolymer (containing 2-10% by weight of isocyanate groups and 10-100 meq of

carboxylic groups) is prepared by reacting: a polyol with a carboxylic acid group; a non-
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ionic polyol, and a (cyclo)aliphatic polyisocyanate. The prepolymer is dispersed in an
agueous solution of an alkaline metal hydroxide and then the prepolymer is chain
extended with a polyamine.

EP1153051 describes agueous dispersions of anionic polyurethanes
with pendant carboxylic acid groups that are neutralised with a reactive volatile amine
compound (tertiary amino functional acrylic monomer (DMAEMA)) that is subsequently
incorporated in the polymer backbone by radical polymerization. Unreacted free
monomer remains in the final product which thus still contains volatile amines. The
monomer may also contain impurities in the monomer and hydrolysis may generate the
undesirable side product dimethylethanol amine.

WQ093/24551 describes an aqueous polyurethane polymer dispersion
comprising the reaction product of: organic polyisocyanate; polyester polyol which
incorporate polymerized units derived from dimer acid; non-ionic and/or ionic
dispersing groups and at least one of the following polymerized units: cyclo-aliphatic
polyol of molecular weight (Mw) < 400; cyclo-aliphatic polyacid of MW < 400, aromatic
polyol MW < 500, aromatic diacid Mw < 500 and an active hydrogen chain extending
compound.

WO 2001-027179 (Stahl) describes an anionic polyurethane
dispersion which is neutralised by a tertiary amine functional urethane polymer or
oligomer. Although the polymeric material is less volatile than reagents such as TEA,
this method adds extra expense and complexity to preparation of the PU dispersion
and is not completely successful at removing all acidic groups.

Surprising the applicant has found a means to stabilise aqueous
dispersions of acrylate and anionic polyurethanes without the proceeding
disadvantages.

In particular the applicant has found that adding an alkali metal
neutralising agent at an early stage in the process reduces or avoids some or all of the
preceding problems with the prior art.

Therefore broadly the invention comprises a process for preparing an
agueous dispersion of a polyurethane [A], the process comprising the steps of:

(a) reacting components one and three (and two and four where present) to form
an acidic isocyanate terminated prepolymer that comprises anionic or

potentially anionic functional groups thereon; where:
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(1) component one comprises 10 to 80% by weight of at least one
polyisocyanate optionally containing at least one anionic or potentially
anionic dispersing group;

(2) optional component two comprises up to 15% by weight of at least one
isocyanate-reactive polyol containing at least one anionic or potentially
anionic dispersing group;

(3) component three comprises 15 to 85% by weight of at least one
isocyanate reactive polyol other than component two if present, and
having a weight average molecular weight greater than or equal to 500
Daltons, optionally containing at least one anionic or potentially anionic
dispersing group; and

(4) optional component four comprises up to 20% by weight of at least one
isocyanate reactive polyol other than component three and two if present
and having a weight average molecular weight less than 500 Daltons;

where if component two is not present component one or three contains at least one

anionic or potentially anionic dispersing group;

where the amounts of components one to four are expressed as a weight

percentage calculated from the total amount of the above components (i.e. one and

three and optional two and/or four where present) being 100%; and

where the mixture used in step (a) is substantially free of volatile amines and N-alkyl

pyrrolidinones;

(b) adding to the reaction mixture from step (a) an alkali metal neutralising agent
in an amount from 0.05 to 6 parts by weight substantially to neutralise the
isocyanate terminated prepolymer obtained from step (a);

where the amount (in weight parts) of the alkali metal neutralising agent is

calculated based on the weight of alkali metal in the neutralising agent relative to the

total amount of components one to four in step (a) being equal to 100 parts; and

(c) reacting the neutralised prepolymer from step (b) with an active hydrogen
compound to extend the chain of the prepolymer to form an agueous
dispersion of polyurethane A.

It will be seen that the sum of the amounts of ingredients given (a)

and (b) together will total greater than 100 parts by weight.

In the process of the invention any of components (1) (2) and/or (3)

(i.e. any of these by themselves or any combination) may comprise at least one anionic

or potentially anionic dispersing group. However it is preferred that the isocyanate
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component (1) does not contain an anionic or potentially anionic dispersing group but

instead at least one such group comprises the polyol component (2).

comprises:

(@)

step (a).

Therefore in one embodiment of the process of the invention, step (a)

reacting:

(1)
(2)

3)

(4)

10 to 80% by weight of at least one polyisocyanate;

1 to 15% by weight of at least one isocyanate-reactive polyol containing
at least one anionic or potentially anionic dispersing group;

15 to 85% by weight of at least one isocyanate reactive polyol other than
(2), and having a weight average molecular weight > 500 Daltons
optionally comprising at least one anionic or potentially anionic
dispersing group; and

optionally up to 20% by weight of at least one isocyanate reactive polyol
other than (2) and (3) and having a weight average molecular weight <
500 Dalton; to form an acidic isocyanate terminated prepolymer that
comprises anionic or potentially anionic functional groups and which is
substantially free of volatile amines and N-alkyl pyrrolidinones (such as
TEA, NMP or NEP).

Preferably step (b) occurs during or substantially immediately after

Without being bound by any mechanism it is believed that in step (b)

the metal cation from the alkali metal neutralising agent forms a counterion for the

anionic group thereon (and/or anionic group formed from the potential anionic groups

thereon)

A further aspect of the invention provides a process for preparing an

agueous coating composition comprising bringing into intimate admixture components
(i) and (ii):
10% to 95%, preferably 20% to 80%, more preferably 30% to 65% by weight

of a polyurethane dispersion A obtained and/or obtainable by the process of

(i)

(ii)

wherein

the invention as described herein; and
90% to 5%, preferably 80% to 20%, more preferably 70% to 35% by weight of

a vinyl polymer B optionally having a glass transition temperature > 15°C

(i) and (ii) add up to 100% and are calculated based on weight of solids (excluding the

water); and
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where the composition (and both components (i) and (ii)) are substantially free of
volatile amines and N-alkyl pyrrolidinones.

Preferably both components (i) and (ii) form different phases which
are present in the same particles.

Preferably in the process of the invention as described above the
polyurethane A and/or the vinyl polymer B are self cross-linkable, preferably Schiff
base cross-linkable, under ambient conditions. More preferably the polyurethane A
comprises a carbonyl group capable of undergoing Schiff base self-cross-linking.

A still further aspect of the invention provides an aqueous coating
composition obtained and/or obtainable by a process of the invention.

Use of Schiff base crosslinkers has been described to make
polyurethane foams. For example US4016113 describes use of certain aromatic or
Spiro diamine Schiff bases to cross-link PU foams. Schiff base crosslinking of PU
foams has also been described in US3321433, US3657192, US3890255, US3907721
and US3926867

However polyurethane foams are different from aqueous PU
dispersions and especially from urethane acrylate dispersions where Schiff base
crosslinking has not been used to improve stability. Surprisingly a Schiff base
crosslinking reaction still occurs at alkaline environment. This was because urethane
acrylic dispersions are typically alkaline but become acidic on drying (as amine
evaporates) and it was believed that a low pH (acidic conditions) were essential for self
crosslinking. In a system such as those of the present invention described herein
(which are permanently alkaline) Schiff base cross-linking would not be expected to
work.

For example see Journal of Applied Polymer Science Vol104 p3948
2007: ‘Acid condition is indispensable for the crosslinking reaction between diacetone
acrylamide and adipic acid dihydrazide. Acrylic acid is usually incorporated into
copolymer to give an acid condition to facilitate the crosslinking reaction.’ (page 3948,
column 2 lines 26 to 33)

Also Journal Coat Technol. Res 5(3) p285 (2008) in the section
discussing the “Fundamentals of keto-hydrazide crosslinking” states: ‘Comparison of
the initial rates of the reactions under different pH conditions clearly shows that the
chemical reaction rate increases with decreasing pH, as illustrated in Fig. 4. We
conclude then that the reaction is acid catalysed.’ (page 288, column 2, lines 27 to 31).

The section headed “Conclusions” states: 'Moreover, the crosslinking reaction is acid
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catalysed and the reaction rate increases as pH decreases.’ (page 296, column 1, lines
2110 23)

It can be seen that there is a technical prejudice against using Schiff
base cross-linked acrylic polymers in non-acidic (neutralised) or alkaline systems. As it
is well known that PU dispersions are acidic must be neutralised (for the reasons
stated herein), Schiff base crosslinking has not been used in permanent alkaline
systems.

The applicant has found surprisingly that the urethane acrylic systems
when permanently alkaline neutralized can still be self cross-linked via a Schiff base
mechanism. In particular the applicant has found that these acidic aqueous PU
dispersions that are subsequently neutralised may contain Schiff base crosslinkable
urethane and/or vinyl polymers to produce urethane acrylic dispersions that reduce or
avoid some or all of the preceding problems with the prior art.

Therefore broadly the present invention provides an aqueous coating
composition comprising:

(i) 10 to 95% by weight of a Schiff base crosslinkable polyurethane A obtained by
the reaction of:
(@) anisocyanate terminated prepolymer formed from components one to
five comprising:

(1) 10 to 80 parts by weight of at least one polyisocyanate

(2) 1 to 15 parts by weight of at least one isocyanate-reactive polyol
containing at least one anionic or potentially anionic dispersing
group

(3) 15 to 84 parts by weight of at least one isocyanate reactive polyol
other than (2) of weight average molecular weight > 500 Daltons;
optionally containing at least one anionic or potentially anionic
dispersing group.

(4) optionally up to 20 parts by weight of at least one isocyanate
reactive polyol other than (2) or (3) of weight average molecular
weight < 500 Daltons

(5) 0.05 to 6 parts by weight of an alkali metal neutralising agent

(preferably whose cation acts as counterion of the anionic group of

(2))-
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where the amounts of (1), (2), (3), (4) and (5) are calculated as a weight parts

relative to the total amount of components (1) to (5) being 100 weight parts.

Component 3 and/or 4 contain Schiff base crosslinkable carbonyl groups

(b) an active hydrogen chain extending compound; and

90 to 5% by weight of a Schiff base cross-linkable carbonyl groups containing

vinyl polymer B wherein the weight % amounts of (i) and (ii) are calculated as

a percentage of the total amount of (i) and (ii) and these percentages add up
to 100%; and

where the composition is:

substantially free of volatile amines and N-alkyl pyrrolidinones (preferably

solvent free); and

is neutralised with a metal neutralising agent and the composition comprises a

polyamine of polyhydrazide compound.

Alternatively, the present invention provides an aqueous coating

composition comprising:

(i)

10 to 95% by weight of a Schiff base crosslinkable polyurethane A obtained by

the reaction of:

(@)

an isocyanate terminated prepolymer formed from components one to

five comprising:

(1)
(2)

3)

(4)

(5)

10 to 80 parts by weight of at least one polyisocyanate

1 to 15 parts by weight of at least one isocyanate-reactive polyol
containing at least one anionic or potentially anionic dispersing
group

15 to 84 parts by weight of at least one isocyanate reactive polyol
other than (2) of weight average molecular weight > 500 Daltons;
optionally containing at least one anionic or potentially anionic
dispersing group.

optionally up to 20 parts by weight of at least one isocyanate
reactive polyol other than (2) or (3) of weight average molecular
weight < 500 Daltons

0.05 to 6 parts by weight of an alkali metal neutralising agent

(preferably whose cation acts as counterion of the anionic group of

(2))-
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(b)

where the amounts of (1), (2), (3), (4) and (5) are calculated as a weight parts

relative to the total amount of components (1) to (5) being 100 weight parts.

Component 3 and/or 4 contain Schiff base crosslinkable carbonyl groups

an active hydrogen chain extending compound; and

(i) 90 to 5% by weight of a vinyl polymer B wherein the weight % amounts
of (i) and (ii) are calculated as a percentage of the total amount of (i) and
(if) and these percentages add up to 100%; and

where the composition is:

substantially free of volatile amines and N-alkyl pyrrolidinones (preferably

solvent free); and

is neutralised with a metal neutralising agent and the composition comprises a

polyamine of polyhydrazide compound

Alternatively, the present invention provides an aqueous coating

composition comprising:

(i)

10 to 95% by weight of a polyurethane [A] obtained by the reaction of:
(@) anisocyanate terminated prepolymer formed from components one to
five comprising:

(1) 10 to 80 parts by weight of at least one polyisocyanate

(2) 1 to 15 parts by weight of at least one isocyanate-reactive polyol
containing at least one anionic or potentially anionic dispersing
group

(3) 15 to 84 parts by weight of at least one isocyanate reactive polyol
other than (2) of weight average molecular weight > 500 Daltons;
optionally containing at least one anionic or potentially anionic
dispersing group.

(4) optionally up to 20 parts by weight of at least one isocyanate
reactive polyol other than (2) or (3) of weight average molecular
weight < 500 Daltons

(5) 0.05 to 6 parts by weight of an alkali metal neutralising agent
(preferably whose cation acts as counterion of the anionic group of
(2)).

where the amounts of (1), (2), (3), (4) and (5) are calculated as a weight parts
relative to the total amount of components (1) to (5) being 100 weight parts.

(b) an active hydrogen chain extending compound; and
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(i) 90 to 5% by weight of a Schiff base crosslinkable carbonyl groups containing
vinyl polymer B wherein the weight % amounts of (i) and (ii) are calculated as
a percentage of the total amount of (i) and (ii) and these percentages add up
to 100%; and
where the composition is:
substantially free of volatile amines and N-alkyl pyrrolidinones (preferably
solvent free); and
is neutralised with a metal neutralising agent and the composition comprises a
polyamine of polyhydrazide compound.

Another aspect of the invention provides an aqueous coating as
claimed immediately above, in which polyurethane A and/or vinyl polymer B is Schiff
base cross-linkable under ambient conditions.

The following components may preferably be present in the following
amounts by weight given as parts by weight or percentages by weight of the total
amount of components (1) to (5) where present.

Preferably component (1) (the polyisocyanate) is present in an
amount from 15 to 70, more preferably from 20 to 60, most preferably 25 to 50 by
weight.

Preferably component (2) (the anioinic isocyanate-reactive polyol) is
present in an amount from 2 to 12, more preferably from 3 to 10, most preferably 4 to 7
by weight.

Preferably component (3) (the high (>500D) mw isocyanate-reactive
polyol) is present in an amount from 20 to 80, more preferably from 25 to 75, most
preferably 30 to 60 by weight.

Preferably optional component (4) (the low (<500D) mw isocyanate-
reactive polyol) is present in an amount from 0.5 to 20, more preferably from 1 to 15,
most preferably 2 to 10 by weight.

Preferably optional component (5) (the alkali metal neutralising agent)
is present in an amount from 0.1 to 6, more preferably from 0.2 to 5, most preferably
0.5 to 4 by weight.

The term “alkali metal neutralising agent” denotes an alkali metal
compound, preferably an alkali metal salt, that is sufficiently basic under the conditions
(under which the polyurethane dispersion is prepared) to neutralise the acidic groups
on the polymer. Without wishing to be bound by any mechanism it is believed that ions

from the alkali metal neutralising agent act as counter ions to ionic groups formed from
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acidic groups on the polymer. Preferred alkali metal salts comprise cations such as
potassium, sodium and/or lithium with sodium being more preferred. Preferred alkali
metals salt comprise anions such as carbonate, bicarbonate, hydroxide and/or hydride,
with hydroxide being more preferred. The most preferred alkali metal neutralising
agents are sodium and/or potassium hydroxide.

The polyurethane dispersions of the invention may (unless indicated
otherwise herein) be prepared conventionally using conventional polyols and
isocyanates.

For example the polyisocyanate used in the present invention as
component one may be selected from those described in WO2007-006586 as
polyisocyanate component (i) (see from page 7, line 33 to page 8, line 20 — this
passage incorporated herein by reference).

For example the NCO-reactive polyols used in the present invention
as components two, three and four (subject to the other requirements for these
components specified herein) may be selected from those described in W0O2007-
006586 as components (ii), (i) and/or (iv) (see from page 8, line 30 to page 9, line 24 —
this passage also incorporated herein by reference)

The term “ambient self cross-linkable” denotes a polymer that under
ambient conditions will form covalent bonds between different functional groups on
different polymer chains to form cross links without the addition of additional separate
crosslinker. Preferred self cross-linking urethane-acrylic polymers are those that bear
both carbonyl functional groups and carbonyl reactive amine and/or hydrazine
functional groups to impart crosslinkability to the urethane-acrylic polymer. Preferably
either polyurethane [A] or vinyl polymer [B] are capable of self cross-linking by a Schiff
base reaction under ambient conditions (also known as Schiff base cross-linking).
Alternatively both polyurethane A and vinyl polymer B are capable of self-crosslinking
by Schiff base reaction under ambient conditions.

Without wishing to be bound by any mechanism it is believed that in
Schiff base crosslinking the carbonyl and (C=0 reactive) amine / hydrazine groups
react together in a Schiff base reaction to link the polymer chains. The carbonyl groups
may be incorporated into the vinyl polymer by the free-radical addition polymerisation
of at least one carbonyl-containing mono-ethylenically unsaturated monomer (e.g.
diacetone diacrylamide (DAAM). The carbonyl reactive amine and/or hydrazide groups

may be introduced by addition of polyamine and/or polyhydrazide compounds (e.g.
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adipic acid dihydrazide) Similarly a carbonyl functional component (3) can be used to
incorporate Schiff base reactable groups in the polyurethane.

Component one comprises a polyisocyanate. Suitable
polyisocyanates may comprise aliphatic, cycloaliphatic, araliphatic, aromatic and/or
polyisocyanates modified by the introduction of urethane, allophanate, urea, biuret,
carbodiimide, uretonimine, urethdione or isocyanurate residues. Examples of suitable
polyisocyanates include ethylene diisocyanate, 1,6-hexamethylene diisocyanate,
isophorone diisocyanate, cyclohexane-1, 4-diisocyanate, 4,4’-dicyclohexylmethane
diisocyanate, p-xylylene diisocyanate, a,o’-tetramethylxylene diisocyanate, 1,4-
phenylene diisocyanate, 2,4-toluene diisocyanate, 2,6-toluene diisocyanate, 4,4’-
diphenylmethane diisocyanate, polymethylene polyphenyl polyisocyanates, 2,4’-
diphenylmethane diisocyanate, 3(4)-isocyanatomethyl-1-methyl cyclohexyl isocyanate,
1,5-naphthylene diisocyanate and mixtures thereof. Preferred polyisocyanates are
isophorone diisocyanate, 4,4'-dicyclohexylmethane diisocyanate, toluenediisocyanate
and 4,4’-diphenylmethane diisocyanate.

Components two, three and four comprises various polyols as defined
herein. Suitable polyols may comprise propylene glycols, poly(propylene
oxide/ethylene oxide) copolymers, polytetrahydrofuran, polybutadiene, hydrogenated
polybutadiene, poysiloxane, polyamide polyesters, isocyanate-reactive polyoxyethylene
compounds, polyester, polyether, polyether ester, polycaprolactone, polythioether,
polycarbonate, polyethercarbonate, polyacetal and polyolefin polyols.

Preferably component two comprises a polyol with an anionic or
potential anionic dispersing group thereon.

Preferred anionic dispersing groups are carboxylic, phosphate,
phosphonate or sulfonic acid groups. Preferred potentially anionic dispersing groups
are precursors for the anionic dispersing groups described herein, i.e. groups which
under the conditions of step (a) will transform into the anionic dispersing groups. Most
preferred anionic dispersing groups are carboxylic or sulfonic acid groups. Conversion
to the salt form is achieved by neutralisation of anionic groups with an alkali metal
neutralising agent during step (a).

Component three comprises a isocyanate reactive polyol with a
weight average molecular weight of greater than 500 daltons (high mw polyol).
Component four comprises a isocyanate reactive polyol with a weight average

molecular weight of less than 500 Daltons.
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In case of polyurethane A is Schiff base crosslinkable, preferably
component 3 contains carbonyl groups suitable for Schiff base crosslinking. The
carbonyl content of component 3 is 0.1-10 meq carbonyl/gr polyol, preferably 0.5-5
meq carbonyl/gr polyol, most preferably 1-3 meq carbonyl/gr polyol.

The presence of carbonyl (i.e. aldo or ketone) functional groups in the
examples of the present invention can be determined by any suitable known method
such as by means of "°C resonances in "*C mnr spectrum. For ketones and aldehyde
carbonyl groups these generally appear from 190 to 210 ppm irrespective of the side-
chain substituents. These can be distinguished from carbon 13 resonances from other
C=0 groups such as in carboxylic acid derivatives (amides, esters, carboxylic acids,
acid chlorides etc.) which generally appear from 160 to 185 ppm. For example in one
suitable method the >C NMR spectra of a 200 mg sample in 600 microlitres of a carrier
medium of CDCI; and Chromium (l11) acetylacetonate (also denoted as Cr(acac) ;) may
be recorded. Alternatively the presence of carbonyl groups (i.e. aldo or ketone) in the
process of the invention can be determined from relevant absorption peaks in the infra-
red spectrum of the reaction mixture. From these or other known methods the amount
of unreacted carbonyl groups present in sample can be determined.

In case of polyvinyl polymer B is Schiff base crosslinkable, the vinyl
polymer contains carbonyl groups suitable for Schiff base crosslinking. Preferably the
vinyl polymer contains 0.1-20 wt% of a carbonyl functional monomer on total
monomers, more preferably 0.5-10 wt% of a carbonyl functional monomer on total
monomers, most preferably 1-5 wt% of a carbonyl functional monomer on total
monomers.

Preferably the equivalent ratio of amine groups to carbonyl groups is
0.2 to 1.5, more preferably 0.35 to 1.1, most preferably 0.6 t0 0.9.

In one embodiment of the invention it is preferred that the acrylic
urethane of the invention and/or prepared according to the process of the invention is
substantially free of any non-ionic functional polyols as it is believed that such
components may deteriorate water resistance.

In a still further embodiment of the invention it is preferred that the
polyurethane dispersions (PUD) and/or the urethane acrylics of or prepared in the
present invention are permanently basic (i.e. after neutralisation with the alkali metal
neutralising agent), preferably exhibiting a pH of > 8. Although PUDs and urethane
acrylic coatings with a high pH were thought to be undesirable, the applicant has

surprisingly found that they may solve some or all of the problems identified herein.
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Optionally additional surfactant may be added to facilitate dispersing
the urethane however this is not preferred as it has a detrimental effect on the water
resistance.

In the present invention it is preferred that the neutralising agent is
added to the prepolymer as by pre-neutralizing the prepolymer urethanes with lower
acid values can be synthesized which have improved water resistance. More preferably
the neutralizing agent is added as aqueous solution.

Preferred compositions of the invention have low acid values (AV),
more preferably the AV of the total composition is from 1 to 40 mg KOH / g, more
preferably 2-20 mg KOH/g, most preferably 3-15 mg KOH/g.

Without wishing to be bound by any mechanism it is believed that
(alkali) metal ion neutralized urethane-acrylic based dispersions contain sufficient
ambient self crosslinkable groups to compensate for the deteriorated chemical stain
resistances, specifically water resistance and optionally may also be made without a tin
catalyst so the composition may be tin free. Such urethane acrylic dispersions may be
advantageously used as coatings for surfaces such as floors.

The PUD and urethanes of and/or used in the present invention are
cross-linked (preferably at ambient temperature under standard conditions) by a Schiff
base mechanism which means that crosslinking takes place by the reaction of a
carbonyl functional group(s) (as defined herein) with a carbonyl-reactive amine and/or
hydrazine (or blocked amine and/or blocked hydrazine) functional group. In this context
“carbonyl functional group' means an aldo or keto group and includes enolic carbonyl
groups such as found in acetoacetyl groups. Suitable carbonyl-reactive compounds
may comprise Schiff bases (or precursors therefor) which are compounds comprising
at least one functional group with a carbon-nitrogen double bond where the nitrogen
atom is connected to an aryl and/or alkyl group (and not hydrogen), such as stable

imines for example compounds having the general formula R'R”"C=NR" where R’, R”
and R’ are independently organic moieties. Useful Schiff bases comprise azomethine
and secondary aldimines (azomethines where the carbon is connected to a hydrogen
atom, i.e. of general formula R'"CH=NR") and/or Schiff bases derived from aniline,
where R” is a phenyl or a substituted phenyl such compounds also referred to as anils.
Schiff base precursors denote any suitable compounds which under the reaction
conditions described herein transform or react to form a Schiff base which is capable of
undergoing Schiff base crosslinking as defined herein. Examples of carbonyl-reactive

amine (or blocked amine) functional groups include any of the following compounds or
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groups: R-NH,, R-O-NH,, R-O-N=C<, R-NH-C(=0)-O-N=C< and/or R-NH-C(=0)-O-
NH, where R is optionally substituted C4 to C4s, preferably C4 to Cyo alkylene, optionally
substituted alicyclic, optionally substituted aryl, and/or R may also be part of a polymer.
Examples of carbonyl-reactive hydrazine (or blocked hydrazine) compounds or groups
include R-NH-NH;, R-C(=0)-NH-NH,, R-C(=0)-NH-N=C<, R-NH-C(=0)-NH-NH, and/or
R-NH-C(=0)-NH-N=C< where R is as described above.

Many other variations embodiments of the invention will be apparent
to those skilled in the art and such variations are contemplated within the broad scope
of the present invention.

Further aspects of the invention and preferred features thereof are

given in the claims herein.

Examples
The present invention will now be described in detail with reference to

the following non limiting examples which is by way of illustration only.

Abbreviations:
DMPA = dimethylolpropionic acid
MMA = methyl methacrylate
n-BA = n-butylacrylate
BMA = butyl methacrylate
EDTA = ethylenediamine tetraacetic acid

Viscosity was determined with a Brookfield DV-I viscometer (spindle
S61, 60 rpm, 23°C)

Particle size distribution was measured on a Particle Size Distribution
Analyser (PSDA) from Polymer Laboratories. Samples are diluted until a concentration
of approximately 0,05%. Samples are filtered over 2 micron filtered and measured on
Cartridge Type 2 (20nm to 1500nm).

Reagents and materials:

- PL-PSDA Eluent concentrate: 0.04% Sodium azide solution (Polymer Laboratories
part no. 0850- 2000, 4x 100ml)

- PL-PSDA Marker: 0.02 g 3-nitrobenzene sulfonic acid in 250ml Ultra pure water.

- Standards: Latex Particle Size Standards from 2-1000 nm; KSTN0026, KSTN 0027,
KSTN0028 and KSTN0033 t/m KSTN0039
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- Ultra pure demineralized water or HPLC grade water.
- Syringe filters: regenerated cellulose, 0.45um membrane, Spartac Millex-AP 20 pre
filter 25 MM, 2.0ym membrane, Millipore.

For determining the particle size value, the median diameter is
mentioned in the examples. When a broad particle size distribution is found, the

diameter at peak value is mentioned.

Comparative Example Comp A (reproduced from example Xl of US 2010/009867 (Da
Costa))

A reaction vessel, equipped with internal thermometer, stirrer and
cooler, was filled, under nitrogen atmosphere and at room temperature, with 442.6 g of
polypropylene ether glycol (having molecular weight 2,000 g/mol), 30.9 g of DMPA and
50.0 g of N-methylpyrrolidone. The mixture was heated to 40 °C and stirred for 30
minutes. 213.2 g Desmodur W (available from Bayer) was added under stirring to the
homogeneous mixture which was then heated to 60°C for 30 minutes. The reaction
temperature was brought to 100°C and maintained for 2 hours, until the titrimetric
determination of the free NCO groups still present gave a calculated value of 4.12% by
weight. 650 g of the obtained prepolymer, cooled to 65°C, are dispersed in 10 minutes
under vigorous stirring into 1057.1 g of demineralised water cooled at 18°C and
containing 10.84 g of potassium hydroxide. Then 65.2 g of a 15.5% aqueous solution of
hydrazine are added in 10 minutes and a maximum temperature of 34°C is reached
during the extension step. After 30 minutes stirring, the NCO peak in the IR spectrum
at 2240 cm™ is disappeared and 1.780 g of BYK® 346 are added. The resulting amine
free (but N-methyl pyrrolidone containing) polyurethane dispersion had a solids content
of 34.3 wt %, a pH of 8.0 and a viscosity of 66 cps. The median particle size was 170

nm.

Example 1
PEC-205 is a ketone-functional polyester polyol, available from DSM,

which has a hydroxyl value of 80 mg KOH/g and an acid value of <1 mg KOH/g. The
ketone functionality is 1.7 milliequivalents carbonyl groups per g polyol. A 2000 cm?®
flask equipped with a thermometer and overhead stirrer was charged with 144.12 g of
polyol PEC-205, 76.37 g polyTHF 650 (OH-value = 173.5 mg KOH/g), 231.18 g
Desmodur W (available from Bayer), 29.64 g DMPA, 69.42 g MMA and 0.11 g
butylated hydroxytoluene. This mixture was heated to 50°C and tin octoate (0.20 g)
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was added. The reaction was allowed to exotherm to 90° C. After the exotherm was
complete the reaction was kept at 90° C for 2 hours. The isocyanate content of the
prepolymer was 6.54% (theoretical 6.72%). Then 540.0 g of the obtained prepolymer
was cooled to a temperature of 40°C and 191.41 g of a 5.68% KOH solution in
demineralized water was added under vigorous stirring. Subsequently 704.14 g of
demineralized water was added to the flask and the mixture was stirred until a
homogeneous dispersion was obtained. After that, 71.37 g of a 15.5% hydrazine
solution was added together with 34.0 g of water. The radical polymerization was
initiated by the addition of 0.48 g of tertiary butyl hydroperoxide in demineralized water,
0.011 g of iron(I)EDTA and a subsequent feed addition of 17.0 g of a 1% solution of
isoascorbic acid in demineralized water, over a period of 10 minutes. Finally, 15.29 g of
adipic acid dihydrazide and 4.14 g of BYK®-346 were added. The batch was filtered
through a filter cloth to remove any coagulum formed during the reaction. The resulting
amine free polyurethane acrylic hybrid dispersion had a solids content of 35.7 wt %, a

pH of 7.5 and a viscosity of 36 cps. The median particle size was 47 nm.

Comparative Example Comp B

A 2000 cm?® flask equipped with a thermometer and overhead stirrer
was charged with 99.66 g polypropylene glycol 1000 (OH-value = 112 mg KOH/q),
137.82 g polypropylene glycol 2000 (OH-value = 56 mg KOH/g), 172.48 g Desmodur
W (available from Bayer), 21.58 g DMPA, 107.88 g MMA and 0.17 g butylated
hydroxytoluene. This mixture was heated to 50°C and tin octoate (0.11 g) was added.
The reaction was allowed to exotherm to 90° C. After the exotherm was complete the
reaction was kept at 90° C for 2 hours. The isocyanate content of the prepolymer was
4.99% (theoretical 5.12%).

528.23 g of the obtained prepolymer was cooled to a temperature of
40°C and 186.65 g of a 5.68% KOH solution in demineralized water was added under
vigorous stirring.

Subsequently 744.78 g of demineralized water was added to the flask
and the mixture was stirred until a homogeneous dispersion was obtained. After that,
53.19 g of a 15.5% hydrazine solution was added together with 17.6 g of water.

The radical polymerization was initiated by the addition of 0.74 g of
tertiary butyl hydroperoxide, 0.02 g of iron(ll)EDTA and a subsequent feed addition of
26.4 g of a 1% solution of isoascorbic acid in demineralized water, over a period of 10

minutes.
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The batch was filtered through a filter cloth to remove any coagulum
formed during the reaction. The resulting amine free polyurethane acrylic hybrid
dispersion had a solids content of 34.3 wt %, a pH of 7.7 and a viscosity of 15 cps. The

median particle size was 59 nm.

Example 2
PEC-205 is a ketone-functional polyester polyol, available from DSM,

which has a hydroxyl value of 80 mg KOH/g and an acid value of <1 mg KOH/g. The
ketone functionality is 1.7 milliequivalents carbonyl groups per g polyol.

A 2000 cm?® flask equipped with a thermometer and overhead stirrer
was charged with 237.48 g of polyol PEC-205, 172.48 g Desmodur W (available from
Bayer), 21.58 g DMPA, 107.88 g MMA and 0.17 g butylated hydroxytoluene. This
mixture was heated to 50°C and tin octoate (0.11 g) was added. The reaction was
allowed to exotherm to 90° C. After the exotherm was complete the reaction was kept
at 90° C for 2 hours. The isocyanate content of the prepolymer was 4.83% (theoretical
5.12%).

526.9 g of the obtained prepolymer was cooled to a temperature of
40°C and 186.17 g of a 5.68% KOH solution in demineralized water was added under
vigorous stirring.

Subsequently 742.9 g of demineralized water was added to the flask
and the mixture was stirred until a homogeneous dispersion was obtained. After that,
53.05 g of a 15.5% hydrazine solution was added together with 17.6 g of water.

The radical polymerization was initiated by the addition of 0.64 g of
tertiary butyl hydroperoxide, 0.02 g of iron(l1)EDTA and a subsequent feed addition of
26.33 g of a 1% solution of isoascorbic acid in demineralized water, over a period of 10
minutes. Finally, 25.10 g of adipic acid dihydrazide was added.

The batch was filtered through a filter cloth to remove any coagulum
formed during the reaction. The resulting amine free polyurethane acrylic hybrid
dispersion had a solids content of 34.3 wt %, a pH of 7.3 and a viscosity of 1995 cps.

The median particle size was 56 nm.

Example 3
PEC-205 is a ketone-functional polyester polyol, available from DSM,

which has a hydroxyl value of 80 mg KOH/g and an acid value of <1 mg KOH/g. The

ketone functionality is 1.7 milliequivalents carbonyl groups per g polyol. A 2000 cm?®
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flask equipped with a thermometer and overhead stirrer was charged with 660.37 g of
polyol PEC-205, 479.63 g Desmodur W (available from Bayer), 60.0 g DMPA, 300.0 g
MMA and 0.30 g butylated hydroxytoluene. This mixture was heated to 50°C and tin
octoate (0.35 g) was added. The reaction was allowed to exotherm to 90° C. After the
exotherm was complete the reaction was kept at 90° C for 2 hours. The isocyanate
content of the prepolymer was 4.97% (theoretical 5.13%). Then 600.0 g of the obtained
prepolymer was cooled to a temperature of 40°C and 170.4 g of a 5.89% KOH solution
in demineralized water was added under vigorous stirring. Subsequently 891.0 g of
demineralized water was added to the flask and the mixture was stirred until a
homogeneous dispersion was obtained. After that, 65.96 g of a 15.5% hydrazine
solution was added together with 10.0 g of water. The radical polymerization was
initiated by the addition of 0.25 g of tertiary butyl hydroperoxide, 0.012 g of
iron(INEDTA and a subsequent feed addition of 14.4 g of a 2.5% solution of isoascorbic
acid in demineralized water, over a period of 10 minutes. The batch was mixed for 10
minutes at 45°C and subsequently was cooled to 25°C. Then 476.0 g of this
urethane/acrylic hybrid dispersion was diluted with 150 g of demineralized water and
70.66 g of n-butyl acrylate and 29.44 g of methyl methacrylate were added to the
mixture, which was then stirred for one hour. After that, 0.3 g of tertiary butyl
hydroperoxide were added and a second radical polymerization of the (meth)acrylic
monomers was initiated by a feed addition of 12.0 g of a 1% solution of isoascorbic
acid in demineralized water, over a period of 10 minutes. After completion of the
reaction, 8.52 g of adipic acid dihydrazide and 25.6 g of demineralized water were
added. The batch was filtered through a filter cloth to remove any coagulum formed
during the reaction. The pH of the resultant composition was about 7. The resulting
amine free polyurethane acrylic hybrid dispersion had a solids content of 35 wt %. The
acid value of the dispersion is 10.5 mg KOH/ g solid resin. Urethane/acrylic ratio is
50/50 and theoretical value of the overall Tg of the acrylic phase is 0°C.

The resulting amine free polyurethane acrylic hybrid dispersion had a
solids content of 34.2 wt %, a pH of 6.9 and a viscosity of 10 cps. The median particle

size was 65 nm.

Example 4
A polyester polyol was synthesized from the following components:

Pripol 1009 (available from Croda, 49 wt%), adipic acid (12 wt%) and 1,4 cyclohexane
dimethanol (39 wt%). The polyester polyol had a hydroxyl value of 113 mg KOH/g and
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an acid value of 0.47 mg KOH/g. A 2000 cm® flask equipped with a thermometer and
overhead stirrer was charged with 324.87 g of this polyester polyol, 253.51 g
Desmodur W (available from Bayer), 21.0 g DMPA, 150.04 g MMA and 0.35 g
butylated hydroxytoluene. This mixture was heated to 50°C and tin octoate (0.35 g)
was added. The reaction was allowed to exotherm to 90° C. After the exotherm was
complete the reaction was kept at 90° C for 2 hours. The isocyanate content of the
prepolymer was 5.23% (theoretical 5.42%). Then 332.9 g of the obtained prepolymer
was cooled to a temperature of 40°C and 82.40 g of a 5.68% KOH solution in
demineralized water and 8.14 g of Antarox CA-630 were added under vigorous stirring.
Subsequently 521.7 g of demineralized water was added to the flask and the mixture
was stirred until a homogeneous dispersion was obtained. After that, 39.88 g of a
15.5% hydrazine solution was added together with 20.49 g of water. Subsequently 0.82
g of Tego foamex 805, 294.47 g of demineralized water, 54.2316 g of n-butyl acrylate,
127.19 g of methyl methacrylate and 23.46 g of butyl methacrylate were added and the
mixture was stirred for one hour. After that, 2.36 g of tertiary butyl hydroperoxide and
0.03 g of iron(INEDTA were added. The radical polymerization of the (meth)acrylic
monomers was initiated by a feed addition of 67.9 g of a 1% solution of isoascorbic
acid in demineralized water, over a period of 10 minutes. Then 400.0 g of this
dispersion was used for a next radical polymerization step. To this amount, 57.0 g of
demineralized water, 23.8 g of methyl methacrylate, 9.71 g of n-butyl acrylate and 1.04
g of diacetone acrylamide were added and the mixture was stirred for one hour. After
that, 0.104 g of tertiary butyl hydroperoxide and 0.004 g of iron(lIl)EDTA were added.
The radical polymerization of the (meth)acrylic monomers was initiated by a feed
addition of 2.76 g of a 2 % solution of isoascorbic acid in demineralized water, over a
period of 10 minutes. Finally, 0.38 g of adipic acid dihydrazide were added to the
dispersion.

The batch was filtered through a filter cloth to remove any coagulum
formed during the reaction. The resulting amine free polyurethane acrylic hybrid

dispersion had a solids content of 34.8 wt %, a pH of 7.9 and a viscosity of 12 cps.

Example 5
PEC-205 is a ketone-functional polyester polyol, available from DSM,

which has a hydroxyl value of 80 mg KOH/g and an acid value of <1 mg KOH/g. The
ketone functionality is 1.7 milliequivalents carbonyl groups per g polyol. A 2000 cm®

flask equipped with a thermometer and overhead stirrer was charged with 144.12 g of
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polyol PEC-205, 76.37 g polyTHF 650 (OH-value = 173.5 mg KOH/g), 231.18 g
Desmodur W (available from Bayer), 29.64 g DMPA, 69.42 g MMA and 0.11 g
butylated hydroxytoluene. This mixture was heated to 50°C and tin octoate (0.20 g)
was added. The reaction was allowed to exotherm to 90° C. After the exotherm was
complete the reaction was kept at 90° C for 2 hours. The isocyanate content of the
prepolymer was 6.54% (theoretical 6.72%). Then 540.0 g of the obtained prepolymer
was cooled to a temperature of 40°C and 191.41 g of a 5.68% KOH solution in
demineralized water was added under vigorous stirring. Subsequently 704.14 g of
demineralized water was added to the flask and the mixture was stirred until a
homogeneous dispersion was obtained. After that, 71.37 g of a 15.5% hydrazine
solution was added together with 34.0 g of water. The radical polymerization was
initiated by the addition of 0.48 g of tertiary butyl hydroperoxide in demineralized water,
0.011 g of of iron(INEDTA and a subsequent feed addition of 17.0 g of a 1% solution of
isoascorbic acid in demineralized water, over a period of 10 minutes. Finally, 4.14 g of
BYK®-346 were added. 200.0 g of this dispersion was used for a next radical
polymerization step. To this amount, 153.3 g of demineralized water, 58.76 g of methyl
methacrylate, 23.96 g of n-butyl acrylate and 2.56 g of diacetone acrylamide were
added and the mixture was stirred for one hour. After that, 0.26 g of tertiary butyl
hydroperoxide and 0.008 g of iron(INEDTA were added. The radical polymerization of
the (meth)acrylic monomers was initiated by a feed addition of 6.82 g of a 2 % solution
of isoascorbic acid in demineralized water, over a period of 10 minutes. Finally, 2.86 g
of adipic acid dihydrazide were added to the dispersion. The batch was filtered through
a filter cloth to remove any coagulum formed during the reaction. The resulting amine
free polyurethane acrylic hybrid dispersion had a solids content of 34.2 wt %, a pH of

7.8 and a viscosity of 19 ¢cps..

Table 1: Formulations

Example | Coalescent BYK-346 | Film appearance
Comp A None None Good
Ex 1 10% Dowanol DPM 0.25% Good
Comp B 1% Dowanol DPnB 0.25% Good
Ex 2 10% Dowanol DPnB 0.25% Good
Ex 3 10% Dowanol DPnB 0.25% Good
Ex 4 12% Dowanol DPM 0.50% Good
Ex5 10% Dowanol DPM 0.25% Good
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Formulations were prepared by slow addition of the additives
(mentioned in the Table above) to the polyurethane dispersion, while stirring.

Stain Resistance

The examples, prepared and formulated as described above were
cast onto a Leneta test chart using a wire rod at a wet film thickness of 125 micron. The
cast films were then allowed to dry at room temperature for 1 hour, followed by ageing
of the coatings at 50°C for 16 hours. The coatings were allowed to cool to room
temperature for 1 hour.

The stain resistance of the coated cards towards the following stains
were then assessed: water, ethanol (48%), detergent (Andy, 50% solution), coffee, hot
pan. In all cases, a spot (1 cm?) of the respective stain was placed on the coating and
covered with a piece of filter paper and a watch glass. In case of the “hot pan test” a
small glass beaker filled with boiling hot water was placed on cold water on a test chart.
All mentioned spots were left for one hour; water, ethanol (48%) and detergent (50%)
were also tested for 16 hours. After these periods, the spot was gently wiped off with a
tissue and the film was assessed for its integrity. This was rated between 0 to 5, where
0 = film totally destroyed/strongly discoloured and 5 = film fully intact without any
defects/discolouration. The results for the clear coatings are shown in Tables 2A and
2B below.

Table 2A: Properties

Ex Hardnes | Resistances 1h
“|s W | E48% | A50% | C HP
A 36 1 0 1 2 0
1 121 5 4 5 4 5
B 68 2 1 2 2 2
2 85 5 4-5 5 4-5 |4
3 87 5 4 5 4-5 |4-5
4 102 5 3-4 5 5 2
5 113 5 2 5 5 4-5




10

WO 2013/153093
-23-

Table 2B: Properties (continued)

Ex Resistances 16h Total
"|W | E48% | A50% | C score

A 0 0 1 1 6

1 5 0-1 4-5 2 35

B 2 0-1 3 1 15.5

2 5 4 5 3-4 |40.5

3 5 5 5 2 40

4 5 3 4-5 5 38

5 5 1 4-5 4-5 |36.5

Hardness = Kbnig hardness (seconds)
W = water

E48% = ethanol, 48% solution in demineralized water

A50% = Andy, 50% solution in demineralized water (detergent)

C = coffee
HP = hot pan

Total score = sum of all individual scores on stain resistances

PCT/EP2013/057455
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CLAIMS

A process for preparing a Schiff base crosslinkable aqueous dispersion of a

polyurethane A the process comprising the steps of:

(@) reacting the following components one to four (two and four where
present) to form an acidic isocyanate terminated prepolymer that
comprises anionic or potentially anionic functional groups thereon;
where:

(1) component one comprises 10 to 80% by weight of at least one
polyisocyanate optionally containing at least one anionic or
potentially anionic dispersing group;

(2) optional component two comprises up to 15% by weight of at least
one isocyanate-reactive polyol containing at least one anionic or
potentially anionic dispersing group;

(3) component three comprises 15 to 85% by weight of at least one
isocyanate reactive polyol other than component two if present,
and having a weight average molecular weight greater than or
equal to 500 Daltons optionally containing at least one anionic or
potentially anionic dispersing group; and

(4) optional component four comprises up to 20% by weight of at least
one isocyanate reactive polyol other than component three and
two if present and having a weight average molecular weight less
than 500 Daltons;

where if component two is not present component one or three comprise at

least one anionic or potentially anionic dispersing group;

where the amounts of components one to four are expressed as a weight

percentage calculated from the total amount of the above components (i.e.

one and three and optional two and/or four where present) being 100%; and

where the mixture used in step (a) is substantially free of volatile amines and

N-alkyl pyrrolidinones;

(b) adding to the reaction mixture from step (a) an alkali metal neutralising
agent in an amount from 0.05 to 6 parts by weight substantially to
neutralise the isocyanate terminated prepolymer obtained from step (a);

where the amount (in weight parts) of the alkali metal neutralising agent is

calculated based on the weight of alkali metal in the neutralising agent relative
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to the total amount of components one to four in step (a) being equal to 100

parts; and

(c) reacting the neutralised prepolymer from step (b) with an active
hydrogen compound to extend the chain of the prepolymer to form an

aqueous dispersion of polyurethane A

A process as claimed in claim 1, in which polyurethane A and/or vinyl polymer
B are Schiff base cross-linkable under ambient conditions.

A process as claimed in either preceding claim, in which either component one
two or three comprises at least one anionic or potentially anionic dispersing
group.

A process as claimed in any preceding claim, in which step (a) comprises:

(@) reacting:

(1) 10 to 80% by weight of at least one polyisocyanate;

(2) 1 to 15% by weight of at least one isocyanate-reactive polyol
containing at least one anionic or potentially anionic dispersing
group;

(3) 15to 85% by weight of at least one isocyanate reactive polyol
other than (2), and having a weight average molecular weight >
500 Daltons; and

(4) optionally up to 20% by weight of at least one isocyanate reactive
polyol other than (2) and (3) and having a weight average
molecular weight < 500 Dalton;

to form an acidic isocyanate terminated prepolymer that comprises

anionic or potentially anionic functional groups and which is substantially

free of volatile amines and N-alkyl pyrrolidinones. and
(i) 90 to 5% by weight of a vinyl polymer B wherein the weight % amounts
of (i) and (ii) are calculated as a percentage of the total amount of (i) and

(if) and these percentages add up to 100%; and

where the composition is:

substantially free of volatile amines and N-alkyl pyrrolidinones (preferably
solvent free); and

is neutralised with a metal neutralising agent and the composition comprises a

polyamine of polyhydrazide compound.



10

15

20

25

30

WO 2013/153093 PCT/EP2013/057455

-26 -

A process as claimed in any preceding claim, in which step (b) occurs during
or substantially immediately after step (a).
An aqueous dispersion of a polyurethane A obtained and/or obtainable by a
process as claimed any preceding claim.
A process for preparing an aqueous coating composition comprising bringing
into intimate admixture components (i) and (ii): where
(i) component (i) comprises 10% to 95% by weight of a polyurethane
dispersion A as claimed claim 6; and
(i)  component (ii) comprises 90% to 5% by weight of a vinyl polymer B
optionally with a glass transition temperature > 15°C, where
the weight % amounts of components (i) and (ii) are calculated as a
percentage of the total amount of (i) and (ii) and these percentages add up to
100%;
and where the composition:
is substantially free of volatile amines and N-alkyl pyrrolidinones (preferably
solvent free);
is neutralised with a metal neutralising agent; and
comprises a polyamine of polyhydrazide compound.
An aqueous coating composition comprising a polyurethane A and a vinyl
polymer B, obtained and/or obtainable by a process as claimed in claim 6.
An aqueous coating composition comprising:
(i) 10 to 95% by weight of a polyurethane A obtained by the reaction of:
(@) an isocyanate terminated prepolymer formed from components
one to five comprising:
(1) 10 to 80 parts by weight of at least one polyisocyanate
(2) 1 to 15 parts by weight of at least one isocyanate-reactive
polyol containing at least one anionic or potentially anionic
dispersing group
(3) 15 to 85 parts by weight of at least one isocyanate reactive
polyol other than (2) of weight average molecular weight >
500 Daltons
(4) optionally up to 20 parts by weight of at least one isocyanate
reactive polyol other than (2) or (3) of weight average

molecular weight < 500 Daltons
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(5) 0.05 to 6 parts by weight of an alkali metal neutralising agent
(preferably whose cation acts as counterion of the anionic
group of (1), (2) or (3)).
where the amounts of (1), (2), (3), (4) and (5) are calculated as a weight parts
5 relative to the total amount of components (1) to (5) being 100 weight parts.
(b) an active hydrogen chain extending compound; and
(i) 90 to 5% by weight of an ambient self cross-linkable vinyl polymer
B wherein the weight % amounts of (i) and (ii) are calculated as a
percentage of the total amount of (i) and (ii) and these percentages
10 add up to 100%; and
where the composition is:
substantially free of volatile amines and N-alkyl pyrrolidinones (preferably
solvent free); and is neutralised with a metal neutralising agent and the
composition comprises a polyamine of polyhydrazide compound.
15 10. An article and/or substrate coated by a composition as claimed in claim 8 or 9.
11. A method of coating an article and/or substrate comprising the steps of
()  applying a coating composition as claimed in claim 8 or 9 to an article
and/or substrate, and
(I drying the coating thereon to obtain a coated article and/or substrate.
20
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[0018] [tk A B XCHiAL & 16 25 SR &G [A] /K2 BRI T2, i T2 At
WIrBER

[0019]  (a) K&l r—RIZH5r = (LA RAFAERIAL /3 Z R 500U ) Y, AT R M 57 S R T
B TURY)  ZPURYER FASTHE TBOBAEN S B R s H .

[0020] (1) ZHr—HL{ 10 £ 80 T % /b —Fh 2 FH R NS, AT A A& 20— W
BT BRI E T A

[0021]  (2) FEINH D —AEEL 15 EE %K E /DM a MREE N2 ok, g
2/ —ANYEFBUEE & o B

[0022]  (3) A4y —AL{ 15 & 85 Him % M2 /D—FA T WRAZAE M4 7> — 1 7 5 L R
SN2 o EE, e A KT ek T 500 /R EY 7 &, T &2 b — 1 HE T
B TR MBS 1 B AT IR
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[0023]  (4) RILMA ST 2L 20 EE % K20 —MAR T A0 = A7 A

[0024] AW 73 —ALEAE, WA — 8 A 7 =5 20— E 7B ENE T4
LA

[o025]  HrAdHp—2 A n W mERRAA ERA Sy (RIS — M =LA R4 75 —F /
S22 VY, WERAFAERTE ) A& (O 100% ) TSR EE G 2040 IF A

[0026]  JHIBER (a) HHAE IR S WA b ANE 5 PRI N- fe FEnt v e i

[0027]  (b) MR H PR (a) WRMNIBEWHLL0.05 22 6 H i % [ &4 I e & oAk
), RIEA B AT IR (a) R1G I e UK e ) o (X TR A 5

[oo28]  Forpim 4 E TP AAF R (LEEM ) 4 T2 () PAS— 2 EE
(ZT 100 7 ) 2T rhAs P id JEm M = v A R s IF H

[0020]  (c) Kk BAER (b) WA I IED SiEHEENEY RN, Ky R IUERY 4,
DL SR G A 1K T2 B

[0030]  WILAEH, (a) F (b) —ddgh HI 25 o = RS AL T K T 100 EEAD .

[0031]  FEAKRHM T EF TR (1) () f/ 5 Q) (BEEMENASSEERAS)
Al LA B &b AN BB TR S o R A AR, DR R, R AR 4y (1) A
T E T BOSE I E T R AL e 2 MR R TR S (2) .

[0032]  PH|k, FEAR B T2 — A7y A, PR (a) 04 -

[0033]  (a) fH LA FHBTRNY -

[0034]  (1)10 £ 80 i %M ZE/D—F L FH NS ;

[0035]  (2)1 & 15 B & %2> S a5 IRER i N 2 ool H&a 20— B E 18k
WA & 7o B A

[0036]  (3)15 % 85 FE & % M2/ —F AT (2) 5N & M % 2 oo lig, HHA
= 500 TE /R P E I 7+ 87, AR A & 2D — AN TS FBOg e & 7 BEE A s 3F A
[0037] (4) Rk 2 20 EE XK 2 /D—FAFET (2) F 3) 1R HEREE RN 1%EZ T
firt, HHA < 500 TR EI 7 T

[0038]  DAJE R T S IR R ) v (1) FOUER )  i TUER W) B0 5 B0 8 1 BB FE T & 7 B Re 2 4
FHHEEAR AR M R N- Je ZEneme e i (461 40 TEAL NMP B, NEP) .

[0039] ik, DI (b) 7ELIE (o) KRAENIATHREAELIE () JGEA L RIET.
[0040]  ANSZAEATHLIEERR &, P 5 TE0 38 (b) Hhke B A4 g Rl sR) i 4 Ja BH 28+ T2 i 7
ZW ERIB 2R E CF/ Bl PR BB e S R B s S 5 ) b 2
T

[0041] AR K G — Tt 7 H THl KRB A5 T2, HaEERRS
(intimate admixture) #4r (i) 1 (ii) :

[0042]  (i)10 EE% % 95 EE % JUikHh 20 EE % 4 80 T % . FiLikHh 30 EE % &
65 H 5 %6 [R5 2 BE 7 B A, o I AR SO BT IR (KA A B 1) T 23845 0/ SRR 3R AT
[0043] (i1)90 EE %L 5 HaE % Uik 80 HE % £ 20 HE % . FiEh 70 EE% %
35 H & % M OIAIERAY) B, HATEH B = 15 C RS E

[0044] Hrp
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[0045] (i) F (ii) SFIK 100% FF HAZEFE A& (HEERK) BMEETHER s H

[o046]  JLrPiZAAY) (LLERA (1) HA5 (1) =3) A EAEE R MR N- frik
HEE Rt Al

[0047] Pk, 4157 (1) 5 (i1) ZFIYTERATLE THHIEBOR A [FAH .

[0048] L, 7E 40 bR A B T2, fEMRBE A T, s A f / BRI B SR
GV BT BACHRH RIE W] Schiff SRATHRI » SEOLEH, 28 28 A 03 B UEAT Schiff
ik, B AT TR (1) e s

[0049] AR B S ANEH — N7 TR T AR K T EREGR / siREME A 1K
PR A .

[0050]  Schi ff B AT IBEFRIIKT A 34 AR R IR oA FH T 5 2R 2 MR B iR o 49141 US4016113 ik T
A8 FH 6 5% i s B ER — i Schi ©f BiSRATHER PU I3 . PU PRI Schiff BACHE O & HA T
US3321433.US3657192, US3890255. US3907721 F1 US3926867 H1,

[0051] 4RI, B 2 MEVE A 57K PU 23 BUAAS [F], JUIL 55 2058 IR 6 TA 44 B2 20 AR AN TR,
P WA E F Schi ff SR EGERRE Tt o A NIRRT IR Schi £ B AT K S N ATH AR 70 A 1 24
B RT3 PR A 2 T S TR A R 0 UM AR B MR, (BAE TR S (BEE kR k) A&
ERTER, T HAREAC pH (RIS ) X T B SRR 2L T £ MEART, #lan 43
o ETHEIA AR BRI R R (2 AR BRI IR )+, PO AN AT Schiff BaC k.
[0052] 41, 2 W, Journal of Applied Polymer Science#f 104 4%, 58 3948 T, 2007 : “Fig
ZART T XA B TR A B M B 2 PR IR IR 1) (R A TG s RS A AN A R/ 1 o TR e B T
eI NBIFLRY, RIS B A AT, MR REAC IR S N7 (‘Acid condition is indispensable

for the crosslinking reaction between diacetone acrylamide and adipic acid

dihydrazide. Acrylic acid is usually incorporated into copolymer to give an acid
condition to facilitate the crosslinking reaction.’ ) (2 3948 Wi, % 2 #4538 26 &
3347 )

[0053] &2 . Journal Coat Technol.Res 5(3)p285(2008), fEiFi# o “ i — Mk
ACREIHLER” 108 T “AEANF S AT TR SO IR 06 15 28 1 B B50T5 R 3 W A 2 s Vi 2
% pH FEAK 30, il 4 iR . BATIE AR %R V2R ( “Comparison of
the initial rates of the reactions under different pH conditions clearly shows
that the chemical reaction rate increases with decreasing pH,as illustrated in
Fig. 4. We conclude then that the reaction is acid catalysed.’ ) ( 5f 288 T8 2 ¥
927 & 31AT ) o bR “ER” B TAd B T AL, TR SN R A AL IR I HLS N IR
KWEE pH PR e ( “Conclusions”Moreover, the crosslinking reaction is acid
catalysed and the reaction rate increases as pH decreases.’) ( 2 296 T8 1 458
21 8 2347 ) .

[0054]  WJ LA HE, X TAEARRRTE (AT ) sl 7K 2 mh st Y Schi £f Bl AT T KR R 3R
EVFAEE AR I o AU T A, PU 23 U R PR IR, 205 AT (T A S BT i
RHIR ) 5 Schiff B AT AR ALK A KIS A ZR

[0055] A< R A M 7y b A B, R P I T TN 44 TR K % A 7 A R i A I 75 R T A28 i
Schiff GALIREAT HACH . B AR, A FTE AN H, Bifl i i PR I S8 e MK P PU 73 AR

8
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AT DAL ] Schiff AT 2 38 R BRI / BROIGFEE R E W, Rl kA2 2 IR IR N 4
W& 73 B, T kD T BlE G T IR B AR T — 2R Bl BT T IA R R

[o056]  [Klith, ) Sl AR B et T KRB G, HAaE .

[0057] (i) 10 % 95 F & % ()R] Schiff BATIH 28 20 lE A, 1258 25 A Tk an i) I
NI

[0058]  (a) HHALS>— 22075 TuJl i) S URR i s () HUER 4, P adk 20 3 B 25

[0059] (1) 10 % 80 Ei 2 /b—Fh % &R ;

[0060]  (2)1 %= 15 FE & 2 /b — R S WU BR MR S NME 2 ool , HAL & /b — AP 8k
WE B B 7o B

[o061]  (3)15 & 84 R M 2/ —F AT (2) 7 H RN & V%2 oz, L AR
= 500 1 /R E 7318 TGS 20— S 7 BUE EN S 1 BEEHE]

[o062]  (4) Rk % 20 EEMGK R/ D—FAFET (2) 80 (3) KA HIRER R V1% %2 ot
fi, HHAA << 500 TE /RN EI 01 &

[0063]  (5)0.05 % 6 F & A8 AR (LR R I F1E R (2) ST
RS T )

[o064] i (1), (2). (3)+ (D) M (5) WEMHE AN TAn (1) 2 6G) KEE (4
100 w4 ) MERMD. A0 3 A/ B4 W50 Schiff WAZ BB A

[oo65]  (b) VEPEAT LG A0

[ooe6]  (ii)90 & 5 FE & % K5 A A Schiff WATEL IR LM BER A B, K
(1) F1 (11) WEE% KR E AT (1) M (1) SRR E 7550 IF HiX L 5206
F1k 100% ;3F H

[0067]  H A iZA &Y -

[0068]  JEAS b ANE 44 R MR N— G Entk i el (PLik AN ErssR) ) s H

[o069] & <4 J& rh AR, I HA A AS LB AE MR £ (apolyamine of
polyhydrazide compound) .

[0070] B, AR BHERAE T KRB A, LA S

[0071] (i) 10 %2 95 HE & % 1 A] Schiff AT ZE 2 NG A, 1% 2006 A B i SR v
INEER

[0072] (&) HHAH 73— 24 7 T ) 7 R G B vm () TR PR (5 -

[0073] (1) 10 £ 80 EE MR/ D—F L FHIRES ;

[0074]  (2)1 & 15 EE M K2 D —Fh e wUR N S M 2 ool A E 20— DI 7k
WAE R B o B A

[0075] (3)15 & 84 MM R /b—F AR T (2) 7 H RN &NV 1% 2 oz, AR
= 500 1 /R EL 731 8 TGS 20— S 7 BB E S 1 0 BEEHE]

[0076] (4) fFikHh A% 20 EEMK R D —FAFET (2) 80 3) KR ER RN 1% 2 ot
fi, HH A < 500 1E /R EI 1=

[0077]1  (5)0.05 % 6 FE &y a8 P oAEGH (s & F1E R (2) ST
RS )

[oo78]  Hrp (D). (@), 3) (D) M (B) WEHFHE AN TAHS (D & 6) KEE (8

9
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100 EREG ) MEREM. A 38/ 84 A5 7] Schiff FAs B RIEEA]

[0079]  (b) ¥GMEEP BELL &4 s F0

[0080]  (ii)90 & 5 & % M LMmBEERE AW B, o (1) M (1) MWEE %K ITHE N
(1) A (1) S ERE 35 I X 28U Ak 100% 9F H

[o081]  HrAZA A -

[0082]  FEAN b ANEFE R MERZFN N- frFknbme el (Pt A SR sIF A

[0083] &4 )& rh AR, I HA AWM AS 2 LG 2 .

[0084] Bk, A& BHERAL T UK IR B &4, HAS -

[0085]  (i)10 % 95 FE & % (1R ME [A], 1R NE A Wi R [ v 3RAS -

[0086]  (a) FHALZ;— 24050 Tl B S i IR G i PRI TSR 90 » BT ik AL 7 A0

[0087]  (1)10 2 80 EmAM M ZE/D—F L FHIRES ;

[oo88]  (2)1 % 15 HEMN 2D — P mIRER S N1 2 i, HAad 20— PP E 1
WAE B B T o B A

[0089] (3)15 & 84 EEMM R/ D—F AR T (2) 1 7 FIRES s N2 o, H BA
= 500 E/RPIME S F& ATEEE 20— BT80S EHE 70 BEEH ;

[0090]  (4) kM2 £ 20 EREMG M2 D—FAR T (2) 8 (3) K7 BN & V12 T
fit, HHA < 500 B /RUIMEIL 5 T &

[0091]  (5)0.05 & 6 FEEAHHEE P AAH (PuEi L EE~ER ) MIHET
RS )

[0092]  Hrp (). (2. 3) (D M B) WEHFHE AN TAHS (D & 6) KEE (8
100 & ) KEED ;

[0093]  (b) VWEMEEY WAL S H

[0094]  (i1)90 % 5 FEE % & H 1] Schiff BAS BERIIEIL B 25 FE R A1) B,

[0095]  Hidr (i) Fi (ii) A& % EAF S AN T (1) F1 (i1) S &R E 54 IF
Hix i A Fafih 100% ;3F H

[oo96]  HA Al &) -

[0097]  FEA b ANEFERMERZHN N- e SEnb g e (ORIE A S ) I B2 &8 op
AR, I HAAGWE S Z B G £ k.

[0098] A BHI 55— ANy 4R T S b S AT Bk AR /K vkl SErh Rl A A/
B OIGHEEEE AW B AR B4 T 21T Schiff fACBRN .

[0099] 1 4H 4 ] LAMRIEH LLAn T i B A7 AL, 4w | DARAT T r e 4l e (D)
2 6) NEENEEMEER O 734 H.

[ot00]  fREH, 5 (D) (2 RmERAS) UHZE R 16 2 70, HLLH 20 2 60, m Lk
M 25 & 50 [ EAFAE.

[ot01] ik, 4077 (2) CBHES ¥ iR S NI 2 ol ) DB a2 2 12, SNk
3% 10 . miftikHh 4 2 7 M EAFLE.

[o102] ARk, 245 (3) (i Mw( > 500D) 53R IER I N2 ool ) AR E &t 20 2
80 AL L 25 2 75 ikl 30 & 60 (K EAFTE

[0103]  AR3EHE, [EIEZ 2> (4) (K Mw( < 500D) FH-F &R HE s v M £ oy ) LA B &t

10
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0.5 % 20 F{bikth 1 £ 15 fmfLiki 2 2 10 FEAF{E.

[0104]  fLIEHE, (EEA > B) (A& E P AAF) ) DAfgERE 0. 1 2 6. BtikHh 0.2 2
S EALIEHE 0.5 & 4 [EIFAE,

[0105]  ORIE “ Wik J& b A 8 10 2 Bl < 8 AL & 4 0k il < i R, HoAE 2 A 454
(FEAZAAE T 2 SR 2R 70 Ui ) T 2 R BBk i), L A ZE &4 IR IR A . ANHIHEE
AT AFTHLEE PR, P45 >k B B S rh R0 e 8 VR O FR 2R S BRI Jk [ BT TE j i) 8 ¥
ST PUHT o ARIEAE JE Eh A B S i B R/ B, b AR .
T ) 4 R R A T i B PR PR SRR AL AU R/ BRI, L S AR A S
()0 S DU A a8 b AR S A A AT/ B AR

[0106] A W 2R 25 3 U AT LA (BRA S G340 ) AE & LK 2 JeBE AL R
P % o

[0107]  fFld, A Wb RIAE AL 5 — ) 2 S S ER R AT LA ik H W02007-006586 H 1k £ 5l
FREEZ 7> (1) PritiiRigdpsee (S 028 7 D158 33 4T 25 8 TU%H 20 47, i iy Br izl it 5| A
HAEI)

[o108] 4, A< B FHAR AL 73— MDY IR NCO [ B 1t 22 T e (3 & A SCrh T e Bl 13X
LBZH A3 HA ISR ) WTELIE B W02007-006586 FHAE A4Sy (11) . (111) F1/ 8L (iv) Brithik
PIARLE (2 DL 8 TUER 30 AT 25 9 NUEE 24 4T, izl BF B 5| I AR ) »

[0100]  RiE “RIPREE HATERK]” IR G WAEMEL R T AR RS WRE LRAR
B BeE F [T AL Bt , LT AT IR, T AN 75 B2 Ao - 1 S R AS IR o DU 1) B AT B
AP IRNE - WRIRE SV A AL T e A8 BIMERIE S By M i AL/ sl F i e 2 A1 i TR
4, NI T 2055 IR NS - WARIRZE S rl Ak RE ). hikHh, Bals [A] sRCIREEREY)
[B] AEME 8 if 76 BR I8 4 4F 1% Schi £f S N R BEAT H 28k (B4 AR Schiff ARAZHK )
B, s A M CIERER AV B —# el i FE MBS 4T Schiff Bl NI4T H AZ
X o

[0110]  ANHAEESZATAIHIELRR §I, Y515 4E Schiff SAZHeH, JRIERT (C = 0 e itk ) % / ik
L2 AE Schiff B N RN, DTS G REERE o Piedi ] LU I &8 20— 5 BRI 1) 2
A5 JBANTL RN AR () LSRR A IR (DAAM) ) 1 B FR 385 00 A 38 Bk 5 N B 4 R 58
WP o PRIE SN HERZAN / BB AT DOE s 2 AN/ s WL S (Bl C iR
BEAE ) EUINECR T I o SRAUHE, W] LIS R BRIE B R4 3 (3) , SRAEZ 2 M5 5| AN W] Schi £f §i,
NV IEE A

[o111] A4 AEZRERKRE. GENZ RFERA ] AR E 5] N2 T IREE. IR
5 TR S R i — DR < B A — 0 i« R B S i DR — - (urethdione) BY S 50BR s v B
CHE R IR G TR R D5 IR 5 IR M/ B 2 e R R . A Il K 22 e TR I8 17 S 49 A i
WHE — FE BRES (ethylene diisocyanate).1,6— N FRIE — & EKES. 5 /R E] —
SRR L, 4- O T REERE4,4 - R OETRE RE B E PR R
AIREE, o, o’ - PR -F R - FEHIERE 1, 4- MK = FEIREE.2,4- TR 75 IR
ME.2,6- PR R ERAR 4,47 - " 2RFE ML — MR RE . R PR WA E L 57w N
(polymethylene polyphenyl polyisocyanate).2,4” - —ZKIEFE — FEHKEE.34) -7
FHRWBEHE -1- FERCRESE NS (3(4)—isocyanatomethyl-1-methyl cyclohexyl

11



CON 104220474 A L) - 8/14 T

isocyanate) \1,5- Z& SR IR MR G Y. TRIE I 2 S il R MR A2 e i 2K Bl — e SRR IS
4,4 - “HCOEF R RERN P A REERE 4,4 - ZREF R R E IR
[o112] 2l — = RIPYAL B A BT BRE 5 A 2 ol . A1 K 2 ol ] DAVRLRE T i BR
(FREEN KT / B L0t ) FEERY) B VUSRI R T 0 VAR T 0 SR A R R R
P 7 R I s o 1 2R AR LA SR T R I SR TR IR B P9 R SR TBE L SR B IR I 5%
Bk Tk BRI SR 4 R R M 12 2 JC I

[o113]  PLiEMZ s — &7 b BA B+ BB R B 17 B R 2 JTkE

[0114]  PRLIdk iU BH B 17 BRE 1 2 PR IR W IR IR IR BT IR 5 4] o A 30 ) v A I 3 1 0 ik
P2 A S AT IR A B B 1 B A T, BIE D B8 (a) HISME N & #6A8 pli B B 1 R
SRR . w5 BOE H S R IR B R I A . BRI (a) FE SR
PRI TR A R - 2 AT, ke SER 21 3% K H A

[0115] 24y =&\ 5 1 & KT 500 18 R 5 SR BS s N % ool (& mw £ 0
B ) o 415y DAL & B T B T 500 1 KR S RIS SN M £ o

[0116]  7ESRZME A /21 Schiff SAZHCHIE O T, Uik iz 7y 3 B & & H T Schiff Bz
BRIFRIE . 477 3 HImZk & &80 0. 1-10meq FiAE / v 2 JURE L 0. 5-bmeq FiRIL / 70 £
JUIE A 1-3meq FREE / 02 JUHEE.

[0117]  FEA R B SCHEE] H, etk (RPEEEREE ) B ReE A A7 e v] DLB T A8 i 2
SN AR, BB AE PC nmr 3R PC ILHR AT 3o 0T W RN BRI U, AN R N B
EUAREE IS 0T, IX Se B i 18 5 AR 190 22 210ppm. X &L AT DL ok [ Hifh ¢ = 0 3
PR 13 LR 23, Hofth ¢ = 0 P URATAY) (Wil BE R IR A5 ) WHH
PRAE 160 % 185ppm. 41, 7E— -G 1E I 775, W LA 3% 200mg £ 547 600 f4 7+ CDCL, 5
LA ERES (TTT) (HFRA Cr (acac) ;) IEARA TR °C MR i, 8%, EARKHK T E
o BREE (RIEEEON ) HIAFAERT LN NV G W) 10328 2140 b R AH DG IR e e fff o o X
W8 VN T2 B A N T2, AT DA e A P AR LR IR R N R RIS S A =

[0118] FEH LIGFEHE AW B &7 Schiff ALK H W N, LIGEREMOSENT
Schiff BEASBEIIHRIE . Lk, LR AW S ET SRR 0. 1-20 FEiE % MIRIE E B
BAR AR L T B SR 0. 510 T % WIIRIE B R SRR AR e 3L T 5 Ak 1-5
% L RE A

[o119]  fRiEh, B A S AR M EL R 0.2 2 15 BRIk 0. 35 £ 1. 1 mfliik
0.6 %2 0.9,

[0120]  FEAS A& BH Y — A~ St 5 X, DLk st , A< & BH AR/ sl A 2 B 1) 22531 4% 1)
IR IR 22 PRI EAR EASATMHE R 75 86 2 B, RS PR o & A8 K P2
ko

[0121]  FEA W) S5 HMEA — A S0 77 2, Ph e b, A< S B ) B33 78 AR i B A il 4% 1)
F MRy s (PUD) F/ Blad ik T R IR TA A PR AL 5 A0 A A Rk K C RIDFH A< Jg o A1)
RS ) Pl IR > 8 1 pHe B AR, B & pH (1) PUD FH2a 25k A IR I8 T4 1 PR VR KL
SEAHHER ), (HHE A O WA HUR IS AT AT LUfE pe AR S b i B 9 — L8 B0 i)
[0122]  fF3ktl, AT LAV NS D2 T 3% 14 711 SR 2k 2l 5 P R IS ) 23 |, AR T 2 AN ik
11, BEL k& 2 S K PR 7= A AN R S

12
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[0123] EZKZ{HHEP ﬁﬂﬁifﬁ ] T 3R %‘:Pﬁﬁﬂ‘:fjﬂlﬁﬁﬂ IjJL_l_TJﬁﬁlﬁqqﬁﬂTf' ’—’f%—qu

Ko

[0124] AU BARIEA G HAIKRIE (AV) , EOLEHLSAH-GY AV 5 1 & 40mg KOH/
g\ Lkl 2-20mg KOH/ g s fL ikl 3-15mg KOH/go

[0125]  ANHHEEZARFIHLIER ), JEL () S8 &7 A2 5 PR - WA IR
AL & R 1 AT IS H AZHCIE T, SR AN AR I A 255 G Pk UL K 1, IF HAT S
V] DLAEBEE B AL AFAE T R H) &, RIZ R AL S UANE 8. X Phad 58 7P IR e
PR IR 73 O] LA R 1k A A FH T 18 o A P 2 1 b o

[0126] A% BH () PUD FH & 25 MR AN / B804S = B A B A A 1) PUD iz 5 AP IR 68 2l o
Schiff fALEEATIBEE) (PLEH R A R AEARHES AT T ), X S AT i B2 1 R
=P (AP iR ae ) SWERMN AR/ S (B A/ selm i) B R
W1 ) s SR BEAT o EL?IEP CHRFET RE T FE IR A P B 2 [ O H AR R BRI, 1)
WRILT Sk QAT o BOE R EREE S VP S )] DLALHR Schiff A ( sk ), H
HAE 2B - FOWER B REAR G, Hrh R R 555/ 8 (FF
S AR, e G, W AAER R R7C = NR” L&, Jrp R7VR” FTR™ Jh
SLHUON A LA B A A B Schiff Gl & 5% 48 (azomethine) FI{HEE V% (secondary
aldimine) (A FHL Ik 5 &R FAHIE, BLEA@E X R’CH = NR' 7)) H1/ BT B 2R K
Schiff i, HAr R”@& A BRI, IXAML S AR A 222 74 (anils) o Schiff Gl
PR SR IRAE A ST B R IR 1R S N A1 T 43 %6 20 U N T I e A AT A SC A P g LIRS Schi ff
BAZHRIR) Schiff B AFAT GEAb &9 etk N MERZ (BiENmIIZ ) B ReZk e+
AR AL 3EF] :R-NH,.R—0-NH, . R-0-N = C <<.R-NH-C( = 0)-0-N = ¢ <fll / &%,
R-NH-C ( = 0) —0-NH,, Herf R A gl AR C, & Cps PUiME C, 22 C, WRTE AT M4
EUAR I I BRI AT Mgl AR IR 05 28, 1/ 8k R LU AW —3B 4o Ik SO P ik
(s e ) AL a 3k 4] 74945 R-NH-NH,R-C( = 0) -NH-NH,R-C ( = 0) -NH-N =
C <. R-NH-C( = 0)-NH-NH, #11 / 8% R-NH-C( = 0)-NH-N = C <, H:rp R 1 F TR,

[0127] AU BHIRIVT 22 HoAh AR 2R S it 77 O0E AR Sl AN 53 ke Ut 2 S 1 25 LIS, FF HLax 2
AR A, R A R B IR B8 T LN

[0128]  FEASCH AR EE SR A5 A 2 AR i BH 1) At g T J2 AR I RRAIE

ST

[0120]  HWKE 225 4 = PR il 14k S A7) of 1°F 40 15 3R AR A B, 3o 4 S A6 4S04SR U B Pk 19T
[0130] f4'E :

[0131]  DMPA = — % LA MR

[0132]  MMA = FP 3 7 6 PR P

[0133]  n-BA =AM IE ] S

[0134]  BMA = FZETAMGER T B

[0135]  EDTA = Z %P4 Z. 1%

[0136]  KifZ & Brookfield DV-T 5/t (spindle S61,60rpm,23°C ) JEH.
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[0137]1 ki R~F /A& 7EK 3 Polymer Laboratories [ Particle Size Distribution
Analyser (PSDA) BINZE o ¥EHEmARRE, BLRIRAERZIN 0. 05% « FAEM g 2 ek
JERSIFAE Cartridge Type 2(20nm & 1500nm) EJ5E .
[0138]  FFIAAL KL
[0139]  —PL-PSDA %t it ¥ 46 W :0. 04 % 3 & AL 81 % W (Polymer Laboratories part
no. 0850-2000, 4x 100m1)
[0140]  -PL-PSDA Marker :0.02g 3— filjdL 2R 7 250ml B4k .
[0141] - FR¥ES :2-1000nm (1) 7L R FURE ]S FRfE & sKSTNO026, KSTN0027, KSTN0028 Al
KSTN0033t/m KSTN0039
[0142] - B4 2 B /KB HPLC 40K
[0143]  — 4Lt ugss (HAELT4ER, 0. 45 um i, Spartac Millex—AP 20 FiidyEss 25 =
K,2.0um &, AL,
[0144] 2y 1 I UKL R TR, 76 S i 4 20 8 B AT R IS8 R0 RS e A i, 42
A AL E AT
[0145]  XfERAH] Comp A HH US 2010/009867 (Da Costa) fSjifi] XI FEHE )
[0146]  7EAVS/SSR FAEIE N, H 442, 6g BT A EE/E /(A 2000g/mol 7> &)
30. 9g [¥] DMPA 1 50. Og (1) N— FF I npk i o il 45 78 F5C 4% 37 PN #0080 82 o 0 B 4 e 2 2% 1)
RN A . FHRAPINAE] 40°C I B+ 30 43 8h. EHFE T AR AW PRI 213. 2g
Desmodur W(R] M Bayer 345 ) , Z J5 B #4442 60°C 30 8. ¥ I N T =3 100°C FF
TR%E 2 /NI, ERHIAAFAE BIUE 25 NCO ZE 1930 e vl e 5 R 45 4. 12 & % 1T EAE
¥ 6508 KT HRAF I TR DV #1422 65°C, FRAERIZAHE T 75 10 7B N 43 53 1057. 1g HIAE
I8 CAENI LW UK, Z R0 YUK S 10. 84g A SEALER . SR)G, 7 10 BN
65. 2g 1) 15. 5% WK E W, I BAEY BE2 b i mil R IR 31 34°C . fiidk 30 2080 E, IR i
HLE 2240em™ KRR NCO WA 25 T, SRIG RN 1. 780¢ i BYK® 346, FTR1EHIAS G ({H
P N- BRI M GE i ) (1) 58 2R Ay BRI A 45 Bl 34. 3 HLE %, pH & 8. 0 FF HLRG A
66cps. HEHUR R ~F A 170nm.
[0147]  SZjEfel 1
[0148]  PEC-205 /& Hi & REM MG 2 STl , 7] M DSM 3RS, H HA7 80mgKOH/ g I FR(E A << 1mg
KOH/g IR » Wi B BEAL N 1. 7 29 B icdbfr ¢ £ J0lF . H 144. 12g £ JURE PEC-205.76. 37g
22 VU &R 650 (OH-{H = 173. 5mg KOH/g) 231. 18g Desmodur W(H] M Bayer 3£453) .29. 64g
DMPA.69. 42g MMA 1 0. 11g T Ak M ¥ 3 FF 2K 7o ic 46 A VEL AL V1 R TH0E B 145 1 2000cm’
Felfl. ¥XIREW MR 50°C, FF HISIMFIR WA (0. 208) « RV 90°C . JHFALE R
Ja s RNVARFELE 90°C R 2 N/hIN . TERVIR e m R BE & &8 6. 54% (FHIR{H 6.72% ) .
SRIG ¥ 540. 0g TR I PRI A 40°C RS, JFLERIZUBERE a4 N 191. 41g 119 KOH
TEET P FUKTH] 5. 68 % Wl. Tk, MBI AN 704. 14g 2207 W BUK, FFHitEiR
G, BERERIFES R . 205, BN T1. 37g 11 15. 5% AN 34. 0g /K. TEIEAE 10
38 B TE) B s INAE 0 W FOK FR R 0. 48 AL T A 8464 . 0. 011 g%k (1) EDTA Jf:
WS IN 17. 0g WS iR MLERAE XA P BUK TP I 1%, R IR B HEER & Sa, i
15. 29¢ C 8 " BEA 4. 14g (I BYK® -346., ¥ iZ ok} 8o A g, BLI2 R R I
14
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SRR 40 o T SRAT B AN 2 i 1 28 2 B TR A PR VR % 2 U ) [ 4 2 0 35, 7 EE & %%
pH A 7.5 3 HAEEE A 36¢ps. FEEUR R ~F A 47nm,

[0149]  XfEUAs] Comp B

[0150]  FH 99. 66g 2 A —EE 1000 (OH- {5 = 112mg KOH/g) .137. 82g E& N i 2000 (OH- &
= 56mg KOH/g) .172.48g Desmodur W( A] M Bayer 313 ).21.58g DMPA.107.88g MMA il
0. 17g T HAL [ FE5E A 2RI 70 e 4 A 0 VAT B FE RS 16 2000em” Bl K5 iZIE 54N
WA 50°C, FE HINMFIRS (0. 11g) o KIVITIZ 90°C o AL AT, ¥ S N ARFRAE 90°C
T2 TR R IREE S B 4.99% (HIBAE 5. 12% ) o

[0151]  ¥f 528. 23g FTSRIFIO TR EN 2 40 C IORIE , FFAERI ZUBERE RN 186. 65¢ 1)
LT WFIK I 5. 68% KOH W -

[0152]  $EFOK, MBS - as N 744. 78g [T BUK, I HIR G, H RIS 40 HL
o ZJ5, W0 53. 19g 1) 15. 5% BEASWRI 17. 6g FRI7K

[0153]  TEILAE 10 3PS TR B AN A 0. 74g AU T ZEE U A4 0. 02g 2k (11) EDTA FfFii
JEANIN 26. 4g RPN MR AE 22 P BUK TH IR 1% ¥, K5 1R B HIER G

[0154] M fkLE o AT L v, D2 BRIV IN T B AR AT 40 I sRAS I AN 5 i (1) 36
AN G IRIB IS 7 BUAR I [E A5 7k 34. 3 B %, pH o4 7. 7 I HORE o 15eps. Fh{E BTk
TR 59nm.

[0155]  SLjiafs] 2

[0156]  PEC-205 & M & & 1 2R M8 £ JulE, v M DSM 3575, T 245 80mg KOH/g 1) ¥ {5 F1
< Img KOH/g HEE{H. WE REFEN 1.7 29 BRS¢ £ ulE,

[0157]  F 237.48g £ JG ¥ PEC-205.172. 48g Desmodur W( W] M Bayer 3k 15 ) .21. 58g
DMPA. 107. 88g MMA 1 0. 17g T FEAk [ 73 2 AR RHH 78 i 2 A 1R A2 VRO T P F 28 14 2000em’
Bl HZIREW A 50°C, IF HISIMFR WA (0. 11g) o RMVJIEAE 90°C . JHFALE R
Jii » B R IVARFELE 90°CF 2 AN/ . TUERVIR R 5 R B & &8 4. 83% (FER{H 5. 13% ) .
[0158]  #5526. 9g AT ERTF K FRZE MV I 42 40°C INELRE , FHAE I ZUBEHE RN 186. 17¢ fRI4E
FW WK F K 5. 68% KOH ¥V -

[0159] &1k, [l Belf rh i I 742. 9g W AWK, HERHR G, EEIIRFI 5401
o ZJ5, W N 53. 05g 1) 15. 5% BEASHIRT 17. 6g [HI7K

[0160]  TEILAE 10 F3 8PS TR B AN A 0. 64g AT ZE AU AL 0. 02g 2k (11) EDTA FfFii
Jain i 26. 33g R PUIRNMBRTE 20 P BUK TP I 1 %8, kIR ARG . &Ja, i
25.10g & R —Bkhk.

[o161] M i fkLE o uEAT L v, L2 BRI N IN T B AR AT 40 I sRAS AN 5 i (1) 36
ARG TRV A% 7 BUA T [ A & &k 34. 3 B %, pH oAy 7. 3 3 HR S A 1995¢ps. H{EM
Fi RJ oA 56nm.

[o162]  SZjiifsl 3

[0163]  PEC-205 & il B g ¥ 2R lE 2 JC I, W] M DSM 345, H B3 80mg KOH/g [ 7% fE Al
< 1mg KOH/g FIPRAE - Ml BEFE N 1. 7 =B kILBF g £ JUlE. H 660. 37g £ JulE PEC-205,
479. 63g Desmodur W( T] M\ Bayer 35453 ) .60. 0g DMPA.300. 0g MMA FlI 0. 30g ] Ak AR EE
R R I 7S 045 A VL L RN TS B P 22 1 2000em’® B8 BHZIR SN 50°C, 3F s b
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FIRH (0.358) o RNWIHHAE 90°C o JEEING WG, ¥ S NVARFELE 90°C T 2 AN/t TIUER
WIS Bl S8 4. 97% (BR{H 5. 13% ) » 4 600. 0g TR K FRER WA H1 2 40°CHy
WAL FFAE R ZAFE NN 170. 4g BIAE A W)UK 5. 89 % KOH ¥ . Rk, In Bl
FRAN N 891. 0g I W BUK, I H RS9, BRI 5 0 Bk . 2 )5, i8N 65. 96g i)
15. 5% JF#F AN 10. 0g 17K EIETE 10 43 8P ) B s 0 0. 26g AT A A
0.012g #k (IT)EDTA JfRESE N 14. 4g BIFPUIN MLBRAE 24 W TK A1) 2. 5% 3, K51 K
HHZER S BZHRAE 46°CTRE 10 208, SR 51 #1122 25°C. #R)5, FH 150g 25079 i
IKFRE 476. 0g L2 IE IR NS / TR IR IR A% 73 BUA, JF VRS i 70. 66g TA AR IE
TEEAN 29. 44g RIENIGER IR, ARG HLFEE— A/ 25, 30 0. 3g BT AL E A,
I HIELEAE 10 0B R B as N 12. 0g I S PUIR L ERAE 22 TR HR IR 1 %6 98 Sk 5 |
®OPE) WKL — B HER S RVSEE, I8N 8. 52g © 8 —BLJFI 25. 6g
FH TR Pz RORE I 98 AT g, DL R ROV IN T AT S A . PRI A &)
(¥ pH 2924 7o FTERTFIIANE N2 () 28 MR N G BRVR 2% 7 BUR I [ R 5 B0 36 & % . Al
RFIB{E A 10. 5mg KOH/g [ 1AM IE . 25 RS / TNMGEIR LL B A 50/50, I HIA K R AH I
AR Tg FIFISME A 0C,

[0164] P iAT (R AN & i 1A 2R 2 R I I PR VR A 73 BUIR R [ 4 5 204 34, 2 B %, pH A 6.9
I HASFEA 10cps. FPEURL R ST 28 65nm,

[0165]  =Zjiifsl 4

[o166]  HH NAIAL & SR B 2 JCEE :Pripol 1009 ( W] M Croda 3i15,49 & % ). O —
Mg (12 EE% ) ML, 4O —_FE 39 ER/% ). KL ol RA 113mg KOH/g FF2{E
F10.47Tmg KOH/g MIMR{E . H 324. 87g iZZEME £ Juli#.253. 51g Desmodur W( 1] M Bayer 3R
#3).21.0g DMPA.150. 04g MMA 11 0. 35g T Ak F 5 A R 78 O 28 A VLA VAN T P
[¥) 2000cm’ Helfflo K iZIR AV INFAE 50°C, I HIIN=FmR 4% (0. 35g) « KNVIHFA 90°C,
A WG, 1 R NVAREFTE 90°CF 2 /NI, FUERYIE e m iR BE & &8 5. 23% (HIR{H
5.42% ) o SRJEHF 332. 9g FTARAT I TR WvA E1 22 40°C I AL, FHHAE I ZU B HE s 82. 40¢
IZE 220 K H 1 5. 68% KOH ¥ AT 8. 14g #) Antarox CA-630. 2 T3k, [ FHE s in
521. Tg W MUK, FHHiFEIRG Y, BRIZRAFIE S 7 Bk . 2 J5, ¥ N 39. 88g 1) 15. 5% Jiff
WRVEFT 20. 49g 17K« BEJSERIN 0. 82g [ Tego foamex805.294. 47g L0 M Fi/K . 54. 2316¢
PHGETRIE T ES. 127, 19g FIEPIE R T ESFI 23. 46 FIL AR T B8, I RSP s — 4
INEY o 2 S BN 2. 36g U T EEEUL AR 0. 03g 2k (IT)EDTA. M ILTE 10 20 Bh I H ] Bt
HHN N 67. 9g T PUIR M ERLE 220 UK R I 1 % 8, Sk 51k (RS ) TAHGIR SRR 1Y H
G WG, ¥ 400. 0g & BUR A TH T RIS A HIEER AP, [mbEd, NN 57. 0g
ZH W FK 23, 8g AL MR TG 9. 71g WIGERIE T Bl 1. 04g XU A AR BLRG , FF 4 1R
TR ADN o ZJF, i 0. 104g U T FEE IS E AL 0. 004g 2k (TT)EDTA. @A
10 F3 BRI IA) Be rds N 2. 76g I PLIR MR AL R4 W) BUK ) 2 %6 v, k51 & (2L )
PRIR AR B HEER G JJa, M5 BUAES N 0. 38g & Bt

[0167] ¥kl ok uE AT v, D2 BRI N IN TR B AT & [0 . I 3RAS AN 25 i (1) 26
AR ERIR 2 BRI R & Bl 34. 8 &%, pH A 7.9, 3 HASE K 12¢ps.

[0168]  SLjiafd] 5
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[0169]  PEC-205 & M & RE [ 5K M8 £ JulE, v M DSM 3575, T B 45 80mg KOH/g 1) ¥ {E Fl
< 1mg KOH/g FITRAE « Ml BEFE N 1. 7 2= 9B ILAF g £ JulE. H 144. 12g 2 JulE PEC-205,
76. 37g 28 VU & eI 650 (OH- {4 = 173. 5mg KOH/g) .231. 18g Desmodur W( H] M Bayer 3k
#3).29. 64g DMPA.69. 42g MMA 1 0. 11g T FEAk 0% FF 2R 40 70 0 2% A3 T B2 VH R T 1 1 2
[¥) 2000cm’ Gelffl o K iZIR AP INFAE 50°C, I HIRIN=FmR W4 (0. 20g) « KNVIHFA 90°C,
A WG, 1 RNV AREFTE 90°CF 2 /NI, FUERYIE e m R EE & & 6.54% (HIR{H
6. 72% ) o SR 5 ¥ 540. Og T RTF I AR VA 1 22 40°C [FIRELEE , HFAERIZUEFE RN 191, 41¢
[RIFE LK ) 5. 68% KOH ¥ 2 F 2K, B ids n 704. 14g W20 9 0K, IF
BFHREY, BRGS0 Bk . 25, N 71, 37g [#) 15. 5% FAVERT 34. 0g 17K i@
EAE 10 3B E I TR BE R Es N 0. 48g 7E R0 W F /K Fh AT ZE A 44, 0. 011g 2k (11)
EDTA FfR 5N 17. 0g B PUIR ML ERAE 220 M BUK ) 1%L k5 IR B HER G . &
Ja, W 4. 14g 1 BYK® -346. ¥4 200. 0g %73 504 H TR R B HER SR, Witk
=L, WS IN 163, 3g EWWIUKL58. T6g F LN A R T S 23. 96g INMGIR IE T MEAN 2. 56g XL
A B A s B fi , FERHIR G IR — AN o Z 5, U IN 0. 26g U T SRS I S AL AT 0. 008g Bk
(IT)EDTA. BitfE 10 20 Bh it R BErh s hn 6. 82g 1 S HiIR M B 7E 220 M BUK Hh i) 2% ¥
WK R (FE) WIHR BN B HERS. &G, W EURR N 2. 86g C R Wik,
Pz AR A U8, DL R R NV IN T B AT S [ 4. I 3RAS IR AN 25 i 1) 28 2 I8 A o
PRI BRI A & &0k 34. 2 & %, pH 4 7.8, JF HANE A 19¢ps.

[0170] & 1 :FEHI

[0171]

BB B CE] BYK-346  [FE4MUL
Comp A |75 % RAF
SEHEfH) 1 [10% Dowanol DPM 0.25%  |RAF
Comp B |1% Dowanol DPnB 0.25%  |RAF
SEMEf) 2 [10% Dowanol DPnB 0.25%  RLf
SEHf 3 [10% Dowanol DPnB 0.25%  [R4f
sehEf) 4 [12% Dowanol DPM 0.50% R4f
SehEf) 5 [10% Dowanol DPM 0.25% R4f

[0172]  TEHEHEN, 1@ (] JE & e BUA T G2 ds inids ngn) Can ER P iR 3 ) kel & i
HH) o

[0173]  fiy5PE

[0174]  {F Lt UL 125 FolOK AORE I 5 B b i ah ofl) 2 FH B ol ) S 461 8 45 31 Leneta i
WA b ARG GBS B IRAE 200 N T4 LA/, 2 JG1E 50°C AR IE 24k 16 /N o ff
WETE 1 /D A HI R
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[0175]

IRIA VR 23R AT R A 30 S V5 e v 1 K Sl (48 % ) BEER (Andy,
50 YW ) M . FEITA NSO T ARV R ERCE RSB (lem®) , FFH]— 7 g
AU I A FL A oo AE“RVERIINR” BTG U0 AR o 7e b s A (/D BB A
HCEAEVR /K Lo AR 2R PR EE —/ DI IETR 16 NIIK L8 (48% ) Ak
A (50% ) o IXLEIS IR BJm , HTAR iR e 5 0 A, OF HAPAS IR S8 . R HLAE 0 Rl B 22
[APFLR, o 0 =g it / s ZAR (0 B 5 =R 58 i ot A AEATERE / &t . Ik

JR IS5 RS T H 2 28 1 2B

[0176]
[0177]

[0178]
[0179]

[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]

§§.2A ﬂﬁtﬁﬁ
. ik 1h
RO BRI T Eas% T ABO% [C TP
A 136 (10 1 2 0
T (12154 |5 |4 |5
B |68 |2 |1 2 2 |2
2 |85 |5 |45 |5  |45|4
3 |87 |54 |5 |45|45
4 102 [5 (34 |5 5 |2
5 (113 |5 |2 5 5 |45
OB M (Zk4k)
T 16 B
S N TE48% [ABO% [ C
A |00 1 1 16
1 (51041 |45 |2 |35
B 2041 |3 1 1155
2 |5 (4 5 34405
3 55 5 (2 |40
4 |53 |45 |5 |38
5 5 1 45 |45 365

fiii i = Konig fifi & (#)

W =K

E48% = LI, TE 2 PP ) 48 %6 5

A50% = Andy, 7E 20 P 50 % B (BEETH))
C =

HP = #hvif

EVESy = TR 75 1k 77 T T A SRS 40 B0 S
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Abstract

There i1s described a process for preparing a Schiff base crosslinkable aqueous
dispersion of a polyurethane A (PUD) the process comprising(a) reacting components
(1) to (4) as present to form an acidic isocyanate ternunated prepolymer that
comprises anionic orf potentially anionic functional groups therson; where: (1)
component one comprises 10 to 80% bv weight of at least one polyisocyanate
optionally contamning at least one anionic or potentially anionic dispersmg group; (2)
optional component two comprises up to 13% by weight of at least one
isocvanate-reactive polvol containing at least one anionic or potentially anionic
dispersing group: (3) component three comprises 13 to 853% by weight of at least one
1socyanate reactive polyvol other than component two if present, and having a weight
average molecular weight greater than or equal to 300 Daltons optionally containing
at least one anionic or potentially amionic dispersing group; and (4) optional
component four comprises up to 20% by weight of at least one isocyanate reactive
polyol other than component three and two 1f present and having a weight average
molecular weight less than 300 Daltons; where if component two 1s not present
component one or three contains at least one anionic or potentially anionic dispersing
group: where the amounts of components one to four are expressed as a weight
percentage calculated from the total amount of the above components (1.e. one and
three and optional two and/or four where present) being 100%; and where the mixture
used in step (a) is substantially free of volatile amines and N-alkyl pyrrolidinones; (b)
adding to the reaction nuxture from step (a) an alkali metal neutralising agent in an
amount from 0.03 to 6 parts by weight substantially to neutralise the isocvanate
terminated prepolymer obtained from step (a); where the amount (in weight parts) of
the alkali metal neutralising agent 1s calculated based on the weight of alkali metal in
the neutralising agent relative to the total amount of components one to four 1 step (a)
being equal to 100 parts; and (c) reacting the neutralised prepolymer from step (b)
with an active hvdrogen compound to extend the chain of the prepolymer to form an
aqueous dispersion of polvurethane A and (1) 90 to 5% by weight of a vinyl polymer
B wherein the weight % amounts of (1) and (11) are calculated as a percentage of the
total amount of (1) and (11) and these percentages add up to 100%; and where the
composition 1s: substantially free of wvolatile amines and N-alkyl pyrrolidinones
{preferably solvent free); and i1s neutralised with a metal neutralising agent and the
composition comprises a polyamine of polvhvdrazide compound. Another aspect of
the mvention provides an aqueous coating obtained from the above process. in which
polyurethane A and/or vinyl polyvmer B 15 Schiff base cross-linkable under ambient

conditions.
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