
EP 0194 623 B1 Description This invention relates to polysiloxane release
coatings and includes compositions for coating paper and other substrates
in order to provide a release surface thereon. .5    Reactive organic
polysiloxane compositions are known for coating paper in order to provide a
release surface thereon. These polysiloxane compositions are expensive, and
it is desired to extend the usefulness of these materials by providing
extended coating compositions which will allow a smaller amount of
polysiloxane to effectively coat a given surface area, and to coat
substrates which previously resisted coating. 10    In accordance with this
invention, a heat curable coating composition is provided which is adapted
to deposit a release coating which stratifies to allow less silicone
(preferably polysiloxane) to effectively coat a given surface area. This
composition comprises: (1) a cross-linkable hydroxy-functional resin; (2) a
cross-linking agent for the hydroxy-functional resin; and is   (3) at least
one hydrogen-, alkoxy-, or alkoxyalkyl-functional silicone resin to provide
release properties, said silicone resin being reactive with  the hydroxy
resin or the cross-linking agent, and components (1), (2) and (3) being
compatible in liquid admixture. Component (1) is preferably a
hydroxy-functional polyester resin, component (2) is preferably an
aminoplast resin, like hexametoxymethyl melamine and component (3) is
preferably a mixture of at least 20  two reactive silicones. In the
alkoxy-functional silicone resins, the alkoxy group preferably contains
from 1 to 10 carbon atoms. When the preferred mixture of two reactive
silicones is employed, the hydrogen- or alkoxy-functional silicone referred
to can be identified as component (A) and the second silicone Is; (B) an
elastomeric silicone reactive with the hydrogen- or alkoxy-functional
silicone to provide release properties. One or more of the silicones must
be reactive with the hydroxy resin and/or the cross-linking agent, and 25
components (1), (2) and (3) are compatible in liquid admixture so that they
can be coated upon a substrate in intimate admixture. The preferred
silicones are polysiloxanes. The silicones in component (3) become
incompatible with respect to the balance of the composition as reaction
proceeds to cause stratification of the silicone release material to the
surface of the cured coating when the composition is deposited upon a
substrate and heated to cure the same. This stratification allows 30  the
hydroxy resin and its cross-linking agent to concentrate at a paper surface
where it can fill any voids In the paper, and it allows the silicone
release material to concentrate at the exposed surface of the coating to
provide a nonadherent surface using less silicone to effectively cover a
given surface area. It is also permissible to additionally include other
reactive silane or siloxane materials, such as vinyl- or hydroxy-functional
siloxanes, to modify the release properties as needed for particular
utilities, as is known 35 to the art. This invention is especially
applicable to coating paper, but it is also applicable to plastic surfaces,
like terephthalic polyesters (Mylar) and polypropylene, with a release
coating, and the conventional release coatings do not adhere well to these
surfaces. Some of the release coatings of this invention adhere well to
these surfaces, so pretreatment of the substrate surface Is not needed. 40
Since this invention can be applied to systems which contain 100% solids as
well as those which contain a liquid thinner enabling application, such as
an inert volatile organic solvent, the term "compatible" here describes the
absence of separation of the components in the liquid coating composition
from one another until after application of the coating to the substrate.
Separation is Intended after application, and this usually accompanies the
curing reaction in which the silicones react with themselves or one another
to 45  increase the molecular weight and complexity of the silicone
component to force the silicones to separate from the hydroxy-functlonal
resin. This separation or stratification is easily detected in the cured
coating by the high concentration of silicone at the exposed surface of the
coating. From the standpoint of the coated product, the hydroxy-functional
resin and its curing agent are concentrated at the substrate surface (in
and around the porosities of the paper usually used) and the so  reacted
silicones are concentrated at the exposed surface. Between these
concentrations is a gradient in which all of the components (1), (2) and
(3) are present and reacted with one another. Component (3) cannot be
deposited upon a previously deposited layer of components (1) and (2), for
the use of two treatments is uneconomical and, If tried, it would be hard
to meter the small amount of the silicone coating. Also, when platinum
catalysts are used, there would not be sufficient chemical combination 55
between the polysiloxanes and components (1) and (2) to provide good
intercoat adhesion, unless some special treatment is employed. As a result,
when the release coated paper is subsequently coated with adhesive and
adhered to label stock (or adhered to adhesive-coated label stock), removal
of the label stock 



with its adhesive surface would remove some of the silicone layer. Wherever
the silicone is removed, It 2    EP 0 194 623 B1 covers the adhesive
surface of the label, preventing it from there sticking to a substrate
against which it is applied. This invention seeks to provide a combination
in which little, preferably 0%, of the adhesive surface is covered with
polysiloxane when the adhesively coated label is removed. 5     One must
also provide a release coating which is fully effective over the entire
surface of the supporting paper stock. If some portion of the paper is not
provided with good release properties, then some of the adhesive which
should remain with the label will instead stay with the supporting paper
when the adhesively coated label is removed. Again, the adhesively coated
label will be incompletely adhered to the substrate to which it is applied,
assuming the label can be removed in the first place. 10    In the previous
efforts to provide release coated paper of the character under
consideration, it was necessary to employ from 0.5 to 1.0 pounds of
silicone per ream of paper (0.8 - 1.6 [err]) The smaller proportions within
the range are useful when very smooth paper stock, such as supercalandered
paper, Is employed. It is found that one can usually obtain equivalent
release properties using about one-fourth of the amount of the silicone
material previously employed. 15     Also, and since much smaller
proportions of expensive polysiloxanes are useful herein, one can employ
less costly and more porous paper stock to support the silicone release
coating. This is because stratification causes the hydroxy resin and
cross-linking agent therefor to concentrate at the paper surface to fill
the porosities in the paper. This invention is preferably carried out using
two different types of compositions. The choice between 20 these
compositions depends upon whether the coater who applies the composition
will tolerate the presence of volatile organic solvent The
hydroxy-functional resin, sometimes termed the hydroxy resin, may be any
resin having sufficient hydroxy functionality for cure and which is
compatible with the other components of the coating composi- tion until
after application. Polyester resins are preferred, and these will be
discussed hereinafter. Other 25 hydroxy functional resins which may be used
are illustrated by copolymer of monoethylenically unsaturated monomers,
such as a solution copolymer of 15% 2-hydroxyethyl acrylate, 40% lauryl
methacrylate and 45% styrene, methyl methacrylate or a mixture thereof.
Copolymers of vinyl acetate hydrolyzed to 50% hydroxy content, with half of
these hydroxy groups being esterified with stearic acid, may also be used.
Referring more particularly to a preferred composition which can be applied
at 100% solids content so 30 that volatile organic solvents are not needed,
this composition comprises: (1) a low molecular weight sufficiently fluid
for coating application) polyester resin of high hydroxy-functionality
(hydroxy number of at least about 100) preferably modified with an
unsaturated oil, such as a safflower oil-modified alkyd resin; (2) a
cross-linking agent for the polyester, as previously described; and (3) a
mixture of two reactive polysiloxanes comprising: (A) a hydrogen- or
alkoxy-functional polysiloxane; and (B) an elastomeric vinyl- or 35
hydroxy-terminated polysiloxane which reacts with the hydrogen- or
alkoxy-functional silicone to provide release properties. Using the
hydrogen-functional polysiloxane as Illustrative, the hydrogen groups of
the hydrogen- functional polysiloxane are reactive with the vinyl groups in
the vinyl-terminated polysiloxane and also with the unsaturation in the
unsaturated oil. This reaction is catalyzed with a platinum catalyst, such
as chloro 40   platinic acid. The hydrogen groups of the
hydrogen-functional polysiloxane are also reactive with the hydroxy
functionality in the hydroxy resin. The hydroxy groups of the hydroxy resin
are reactive with the preferred aminoplast cross-linking agent, and an acid
catalyst, such as dodecyl benzene sulfonic acid, Is used to encourage this
reaction. These several reactions thermoset the stratified release layer at
the exposed coating surface and provide the adhesion between the stratified
layers which is desired. To further 45 Improve the adhesion between the
layers, silane coupling agents can be added to the mixture of components
(1), (2) and (3), these coupling agents being usually trimethoxy silanes
containing an amine, mercaptan or epoxy functional group as the fourth
substituent on the silane silicon atom, as is known. The hydrogen groups of
the hydrogen-functional polysiloxane are also reactive with hydroxy groups
in a hydroxy-terminated polysiloxane, and this reaction is catalyzed with a
metal salt where the metal ion Is 50  selected from the lead to manganese
electromotive force series. This series of metal catalysts is well known
and is illustrated by a tin salt of a monocarboxylic or dicarboxylic acid,
such as dibutyl tin diacetate. 



One can employ hydroxy-functional polyester resins and polysiloxanes of
relatively low molecular weight. These materials are liquids which flow
easily to enable coating application In the absence of volatile solvent.
Some coaters insist that such solvent be entirely absent, and a typical
composition which can be 55 used in the absence of solvent will be
illustrated hereinafter. Of course, some coaters will tolerate a small
amount of organic solvent, and in such instances a small amount of solvent
can be used to adjust viscosity. Thus, these compositions are preferably
used in the substantial absence of volatile organic solvent. Components
(1), (2) and (3) in the above composition are compatible in liquid
admixture, and the 3    EP0194623B1 polysiloxanes in component (3) become
incompatible with respect to the balance of the composition as the curing
reactions proceed to cause stratification of the polysiloxane release
material to the surface of the cured coating when the composition is
deposited upon a paper or other substrate and heated to cure the same. 5  -
Some coaters will tolerate the presence of significant proportions of
organic solvent, and this enables the  utilization of polysiloxanes of
higher molecular weight which are not sufficiently fluid to provide a
composition which can be applied in the absence of solvent. In such
Instance, this invention can be practiced with an alternative type of
composition comprising: (1) a more viscous hydroxy resin which is
preferably a more highly branched hydroxy-functional polyester resin than
in the solvent-free composition, 10 as by the presence therein of a
component having a functionality of at least 3, like pentaerythritol: (2) a
cross-linking agent for the polyester, as previously described; and (3) a
mixture of at least two reactive polysiloxanes. These two reactive
polysiloxanes comprise: (A) a hydrogen- or alkoxy-functional polysiloxane;
and (B) a high molecular weight elastomeric hydroxy- or vinyl-terminated
polysiloxane reactive with the hydrogen-functional siloxane to provide
release properties. 15     To illustrate the action when a
hydroxy-terminated polysiloxane is employed, It is reactive with aminoplast
resin cross-linking agents. The acid catalyst relied upon to encourage the
cure between the polyester resin and the aminoplast resin also encourages
reaction between the hydroxy-functional polysilox- ane and the arninoplast
resin. This helps to provide adhesion between the stratified layers of the
cured coating. The hydrogen groups of the hydrogen-functional polysiloxane
are also reactive with the hydroxy 20 groups present in both the polyester
resin and the hydroxy-functional polysiloxane. These reactions are
catalyzed with the previously described metal salt catalysts, such as
dibutyl tin dilaurate. These reactions serve to aid adhesion between the
stratified layers and to thermoset the release layer at the exposed
surface. To illustrate the action when a vinyl-terminated polysiloxane is
employed, the hydrogen groups of the 25 hydrogen-functional polysiloxane
are reactive with the vinyl groups of the vinyl-functional siloxane and the
hydroxy groups present in the polyester resin. These reactions are
catalyzed with platinum and acid catalysts and serve to thermoset the
release layer at the exposed surface and to aid adhesion between the
stratified layers. This type of composition can tolerate polyester resins
and hydroxy- or vinyl-functional polysiloxanes 30 which are highly viscous
or even solid at room temperature (25 C.) and sufficient non-reactive
volatile organic solvent can be added to provide the fluidity needed for
coating application. Components (1), (2) and (3) In the above composition
are compatible in the solvent solution coating composition, and the
polysiloxanes In component (3) become incompatible with respect to the
balance of the composition as the solvent is vaporized away and the curing
reaction proceeds, as previously 35 described. As will be evident, heat is
employed to speed the removal of solvent, if It Is present, and this heat
Is relied upon to force the various curing reactions which have been
specified to proceed to cure the composition in a reasonable period of
time. Water application is also permissible. Carboxyl-functional polyesters
or copolymers having an acid 40  value of from 30 to 150 can be dispersed
in water with the aid of a volatile base, such as ammonia, and the silicone
materials can be added as aqueous emulsions, as illustrated in U.S. Pat.
Nos. 2588,367 and 3,900,617. While one may Include acid-functional
polyesters or copolymers, as noted above, It Is also possible to use
polyesters or copolymers having very little acid content and an hydroxyl
value of from about 50 to about 250, preferably from 100 to 200. These can
be dispersed in water together with the melamine 45 resin curing agent
using simple agitation and without the addition of any base. Thus, the
hexamethox- 



ymethyl melamine can be dissolved in the water after the addition of the
polyester or copolymer or together therewith. In this way, water can be
used to replace all or most of the volatile organic solvent. The polyesters
which are used herein are hydroxy-functional polyesterification products of
polycarbox- ylic acids with polyalcohols, the polyalcohol being used In
stoichiometric excess over the carboxyl 50  functionality present to
provide hydroxy groups for subsequent cure. An hydroxy number of from about
40 to about 250, preferably from 100 to 200, Is appropriate. Typical
polycarboxylic acids are phthalic acid, adipic acid, and their anhydrides.
Typical polyalcohols are glycerine or butane diol. The production of
polyesters and their components are common knowledge In polymer chemistry.
When the polyester is to be used in solvent-free compositions, it should be
a low molecular weight 55 polyester which is a free flowing liquid at room
temperature to be useable in the absence of more than 5% of volatile
organic solvent, based on total resin solids present. These polyesters may
be modified with an unsaturated oil or fatty acid derived therefrom, so as
to contain ethylenic unsaturation providing an iodine number of at least
30, preferably at least 80, for cure. The usual oil modified alkyd resins
are formed by 4    EP 0 194 623 B1 reacting an unsaturated oil of fatty
acid therefrom, such as safflower oil, linseed oil, dehydrated castor oil,
soya oil or a fatty acid derived therefrom, with glycerin and phthalic
anhydride. A small amount of maleic anhydride is usually included to assist
polyester formation. The cross-linking agent for the hydroxy resin may be
anything having a plurality of groups reactive with 5  the hydroxy groups
of that resin. The preferred cross-linking agent is an aminoplast resin,
like hexamethox- ymethyl melamine, and the aminoplast cure of
hydroxy-functional resins is conventional and is commonly speeded with an
acid catalyst. These catalysts are well known. Para toluene sulfonic acid
is a common useful catalyst, and this known class of catalysts is also
illustrated in the Examples. Hexamethoxymethyl melamine Is preferred
because it is liquid at room temperature and helps to minimize the
proportion of 10  solvent. Other cross-linking agents for
hydroxy-functional resins are also well known, and are best illustrated by
phenoplast resins, such as the conventional solvent-soluble
phenol-formaldehyde condensates. Tertiary butyl phenol or cresol may be
used in place of the phenol in these condensates. Organic polyisocyanates
which are blocked to prevent prereaction are also useful, and these are
illustrated by the diurethane reaction 15 product formed by reacting two
moles of 2-ethyl hexanol with one mole of 2,4-toluene dilsocyanate or
isophorone diisocyanate. Aminoplast cross-linking agents, phenoplast
cross-linking agents and blocked polyisocyanate cross-linking agents are
all known for the cure of hydroxy-functional resins. The reactive silicones
(polysiloxanes) which cure to provide a release coating are themselves
known. With reference to the use of mixtures, which is preferred, any
curable mixture of a hydrogen- or alkoxy- 20 functional polysiloxane and an
elastomeric polysiloxane carrying groups reactive with the Si-H or Si-OR
groups of the polysiloxane may be used. R denotes an alkyl or alkoxyalkyl
group containing from 1 to 10 carbon atoms. When the substantial absence of
organic solvent Is desired, the reactive polysiloxanes will comprise: (A) a
hydrogen- or alkoxy-functional polysiloxane; and (B) an elastomeric
polysiloxane reactive with the hydrogen- or alkoxy-functional polysiloxane
to provide release properties. As previously indicated, 25 other silicone
or silane materials may be added, but this is not essential. The Si-H or
Si-OR groups are reactive in various ways. The Si-H groups of the
hydrogen-functional polysiloxane are reactive with the unsaturation and
hydroxy functionality in the oil-modified polyester resin, and with the
polysiloxane if it carries unsaturated groups (vinyl groups) or hydroxy
groups. This reaction between SI-H and ethylenic unsaturatlon is known and
is normally catalyzed by a platinum-type catalyst. 30 The reaction with
hydroxy groups is also known and is normally catalyzed by a metal salt
catalyst, as previously illustrated. The alkoxy functionality which may be
selected is reactive with hydroxy functionality in the polyester resin and
in the polysiloxane, and the tin-type catalyst assists these reactions. The
hydrogen-functional polysiloxane, the alkoxy-functional polysiloxane, the
hydroxy-functional poly- siloxane, and the vinyl-functional polysiloxane
are all available in commerce as easily flowable liquid resins. 35 This
enables these to be used in a liquid mixture which is easily applied as a
coating on a paper substrate In the substantial absence of organic solvent.
All of the above components are coompatible in liquid admixture, and
solvent is not needed to provide compatibility. When the liquid coating
composition Is applied as a coating and heated to cause the components of
the coating to react, the polysiloxanes grow in molecular weight and
complexity and become 



40  incompatible with respect to the balance of the composition. This
causes stratification of the polysiloxane release material to the surface
of the cured coating, and this allows the hydroxy resin and its
cross-linking agent to concentrate at the paper surface where it can fill
the voids of the paper to reduce the amount of needed polysiloxane.
Significant proportions of volatile organic solvent enable the use of
resins which are not sufficiently fluid 45 for application in the absence
of solvent. The capacity to use a higher molecular weight less fluid
hydroxy resin, e.g., the polyester resin which is preferred, allows one to
employ hydroxy-functional resins which may be of higher molecular weight or
more highly branched. This is preferably accomplished by including in the
materials subject to polyesterification a component having a functionality
of at least 3, such as a trihydric acid, like trimellitic anhydride, or a
polyol of higher functionality, like trimethylol propane or
pentaerythritol. 50  Suitable branched hydroxy-functional polyester resins
will be illustrated in the examples. Since these are more viscous than
those used In the absence of solvent, a somewhat lower hydroxy number of
about 40 may be used, and this is about the least hydroxy functionality
which can be used In the hydroxy resin. The cross-linking agent for the
more viscous polyester resins is the same as is used for the less viscous
oil-modified polyesters. However, unsaturation is no longer needed, so the
polyester need not be 55  oil-modified, or if oil-modified, the fatty acid
or oil may be saturated. The two reactive polysiloxanes may now be of
somewhat different character because the presence of organic solvent now
allows the use of higher molecular weight polysiloxanes to provide the
elastomeric release layer. The hydrogen-functional polysiloxane is much the
same as was used prevlously, but the 5    EP0 194623B1 elastomeric
polysiloxane need no longer be a relatively low molecular weight material,
and one can Instead employ relatively high molecular weight polysiloxanes
in which the reactive groups are preferably hydroxyl groups or vinyl groups
which are usually supplied by having one such group at each end of the
molecule, but larger numbers of reactive groups are also useful. 5     The
hydrogen groups of the hydrogen-functional siloxane are reactive with the
hydroxy groups which are present in the hydroxy resin and in the
hydroxy-functional polysiloxane, and also with the vinyl groups which are
present in the vinyl-functional polysiloxane, and these reactions are
catalyzed with acid and tin- type or platinum catalyst, as previously
noted. Sufficient non-reactive volatile organic solvent is added to provide
the fluidity or compatibility needed 70 for coating application, and useful
solvents are common knowledge. Any solvent, such as methyl ethyl ketone,
2-ethoxy ethanol acetate, heptane, chlorinated hydrocarbons, like
trichlorethylene, butyl acetate, toluene or xylene, may be used.
Hydrocarbon solvents are preferred for the higher molecular weight
polysiloxanes. Suitable solvents are further illustrated in the Examples.
Referring more particularly to the elastomeric vinyl-terminated
polysiloxane having release properties, 15 these can be described as
organosilicone polymers having an average of from one to three groups per
silicon atom selected from the group consisting of monovalent hydrocarbon
radicals, free of acetylenic unsaturation, monovalent halohydrocarbon
radicals, free of aliphatic unsaturation, and cyanoalkyl radicals, there
being at least one terminally unsaturated monovalent olefin radical per
molecule, the remaining valences of the silicon atoms of the said
organosilicon polymer being satisfied by selection from the group 20
consisting of divalent oxygen atoms, divalent hydrocarbon radicals, free of
acetylenic unsaturation, divalent hydrocarbon ether radicals, free of
acetylenic unsaturation, and divalent haloarylene radicals, said divalent
radicals linking silicon atoms. The optional polysiloxanes which may be
present are illustrated by polysiloxane terpolymers which can be described
as an organosilicon resin consisting of [err] units in which the R groups
25 may be the same or different and selected from hydrogen, hydroxy, alkyl,
aryl, aralkyl, alkaryl, alkenyl, cycloalkyl, cycloalkenyl groups. It is
preferred to have all or most of the R groups constituted by methyl groups,
as is well known, but phenyl groups are also available. Referring more
particularly to the hydroxy-functional polyslioxanes which may be used
herein, these can be described as an organosilicon compound containing at
least one silicon-bonded hydroxy group per 30 molecule, there being in
addition an average of up to two groups per silicon atom selected from the
group consisting of monovalent hydrocarbon radicals free of aliphatic
unsaturation, monovalent halohydrocarbon radicals free of aliphatic
unsaturation, and cyanoalkyl radicals, the remaining valences of the
silicon atoms being satisfied by groups, selected from the group consisting
of divalent oxygen atoms, divalent hydrocar- 



bon radicals, free of aliphatic unsaturation, divalent hydrocarbon ether
radicals free of aliphatic unsaturation, 35 and divalent haloarylene
radicals, said divalent radicals linking silicon atoms. The sum of the
average number of terminally unsaturated monovalent olefin radicals per
molecule of the vinyl-terminated silicone or the average number of hydroxy
groups per molecule of the hydroxy- terminated silicone, and the average
number of silicon-bonded hydrogen atoms per molecule of the
hydrogen-functional silicone or the alkoxy-functional silicone, is greater
than 3. 40    It Is preferred for these silicones to be
organopolysiloxanes, usually methyl-substituted. The hydrogen- functional
silicone is most preferably a methyl-substituted organopolysiloxane having
an average of 3 to 75 silicon-bonded hydrogen atoms per molecule. The
preferred hydrogen-functional silicones are organopolysiloxanes having an
average of 3 to 75 silicon-bonded hydrogen atoms per molecule and having a
viscosity of from about 2 to about 100 45  centipoises and a molecular
weight of about 330 to about 5000. A product having a viscosity of 30
centipoises and a molecular weight of 2270 is particularly useful. The
alkoxy-functional silicones may be monomers or disiloxane compounds of
polymeric compounds, such as silicates, polysilicates, or polyalkoxy
polysiloxanes resulting from the partial hydrolysis of mon- orners of the
formula [err] and/or [err] , where [err] and [err] are alkyl or alkoxyalkyl
containing from so 1 to 10 carbon atoms, preferably from 1 to 4 carbon
atoms. It is preferred to use polyalkoxy polysiloxanes containing from 3 to
75 alkoxy groups per molecule. The preferred vinyl-terminated silicone is
also the same as the hydrogen-functional polysiloxanes, except that in
place of the Si-H groups, we have a smaller number of ethylenically
unsaturated groups, e.g., vinyl groups. These vinyl-terminated silicones
are most preferably an organopolysiloxane having an average 55  of from
1.98 to 2.05 groups per silicon atom which are selected from the group
consisting of vinyl, methyl, phenyl and 3,3,3-trifluoropropyl and having an
average of from 2 to 5 vinyl groups per molecule. The preferred
hydroxy-functional polysiloxanes are again the same as the
hydrogen-functional polysilox- anes, except that the Si-H groups are
replaced by a smaller number of hydroxy groups which may be 6    EP 0 194
623 B1 carried directly by the silicon atoms or which may be carried by
hydrocarbon groups which terminate in the alcoholic hydroxyl group. The
vinyl-terminated polysiloxane and the hydrogen-functional polysiloxanes are
catalyzed by a plati- num catalyst in an amount of at least 0.5 part per
million of platinum based on the combined weights of the 5  two silicone
materials. The optional polysiloxane, if present, would be catalyzed in
accordance with its reactivity, as has been described. Any platinum
catalyst can be used, for example platinum deposited on charcoal or
alumina,. chloroplatinic acid, or the reaction product of chloroplatinic
acid and olefins or organosilicon compounds containing olefin radicals. In
place of the platinum catalyst, one can use rhodium catalysts, as pointed
out in 10    U.S. Pat. No. 3,928,629 which discloses sulphur-containing
rhodium complexes and rhodlum-carbonyl complexes. An illustrative rhodium
catalyst has the formula: [err] Also, the platinum catalyst can be replaced
by ruthenium, rhodium, palladium, osmium, and iridium, or a complex
containing these metals. Silicone compositions of the type described above
are known and are disclosed in U. S. Pats. Nos. 2,823,218 and 3,249,581.
Also, and to render the compositions more stable on admixture, one may also
15 include an organic compound having a boiling point of at least 25[err].
and at least one -C=C- group, said organic compound being free of nitrogen,
carboxyl, phosphorus, mercapto groups, and carbonyl groups which are alpha
to aliphatically unsaturated carbon atoms, there being at least 2 times the
moles of -C=C- present as the moles of platinum present. The compositions
containing the two silicone materials, the platinum catalyst, and including
the acetylenic group-containing organic compound which are preferably 20
secondary or tertiary alcohols, like 2-ethynyl-isopropanol,
3,5-dimethyl-1-hexyne-3-ol, isopropenylacetylene, and 2-ethynyl-butane-2-ol
are more fully described in U.S. Pat. No. 3,445,420, the disclosure of
which Is incorporated herein by reference. In place of the acetylenic
organic compound one  can use diallyl maleate to render the catalyst less
prone to rapidly gel the composition prior to use. This is shown in U.S.
Pat. No. 4,256,870. 25     Referring more particularly to the high
molecular weight elastomeric hydroxy- or vinyl-functional polysiloxane
having release properties, these are hydroxy- or vinyl-terminated
silicones, preferably poly- siloxanes, which have sufficient molecular
weight to be viscous liquids. It Is the excessive viscosity of these 



liquids for normal coating application which requires that a proportion of
organic solvent be used to reduce the viscosity and enable application.
These polysiloxanes are preferably dihydric or divinylic, since these 30
are most readily available In commerce. Typical polysiloxanes which are
available at 100% solids have a room temperature viscosity in excess of
about 3,000 mPa.s and are dimethyl polysiloxanes, except for the two
terminal silicon atoms which also carry a single hydroxy group. These
hydroxy terminated silicones are sometimes sold in combination with
hydrogen-functional polysiloxanes. The Invention will be illustrated in the
following  Examples, it being understood that throughout this 35
application, all parts and proportions are by weight unless otherwise
stated. Example 1 The components listed below were mixed together to
provide an off-white, milky liquid having a pot life 40 of about 4-6 hours.
Two formulas were prepared, as indicated the Table. TABLE Component
I           I 45 1-alkyd-melamine  blend                          100
100 2-vinyl-terminated  polysiloxane                 13.9        23.1 (see
note 1) 50            3-hydrogen-functional polysiloxane  (see note  2)
1.8         3.0 4-dodecyl  benzene  sulfonic  acid               5.2   .
5.8 55 The two compositions set forth above were both fully effective,
except composition 11 which contained a larger  proportion of polysiloxane
release material produced a somewhat stronger release action. These liquids
are used by applying them as a coating upon paper in a typical weight of
about 1.5 7    EP 0 194 623 B1 pound per ream (3000 square feet). (2.4
[err]) The applied coating is then cured by passing it through an oven
maintained at 140[err] for 30 seconds. At this cure schedule the cure is
rapid and one can shortly thereafter overcoat the cured coating with
adhesive. if a lesser curing schedule is used, such as [err]. for 30
seconds, then it is desirable to allow the coating to age for at least 24
hours to insure that the siloxanes 5   [err] reasonably completely reacted
with one another to make sure that the applied adhesive is completely
released by the release coating when a label which is subsequently adhered
to the adhesive is removed for use. Note 1: A vinyl-terminated
polydimethylsiloxane having a room temperature viscosity of 300 mPa.s which
may be the Dow Corning product SYL OFF[err] 7600, formerly sold as Q2-7203.
10  Note 2: A hydrogen-functional polymethylsiloxane polymer having a room
temperature viscosity of 35 centpoises which may be the Dow Coming product
SYL OFF[err] 7601, formerly sold as Q2-7220. The alkyd resin used in the
above composition is made by heating a mixture of 650 grams of safflower
oil and 137 grams of glycerine to 232 C. In the presence of 0.3 gram of
reagent grade sodium hydroxide to catalyze an alcoholysis reaction.
Alcoholysis is considered complete if a clear solution results when 1 part
15 of alcoholysis product is mixed with either 4 parts  of methanol or 1
part of melted phthalic anhydride. About 1/2 to 1 hour is required to carry
out the alcoholysis reaction. After the reaction mixture is cooled to
[err]., 57 grams of phthalic anhydride and 100 grams of adipic acid are
added, and 19 grams of xylene are added to allow water of reaction to be
removed by azeotropic distillation. The mixture is then heated slowly to
[err] and held at this temperature until the polyesterifica- 20 tion
reaction is complete, as indicated by an acid value of less than 5. The
contents of the receiver used to trap water are then removed and most of
the remaining xylene are removed by passing dry nitrogen gas through the
hot material for 1/2 hour. The batch was cooled and processed neat to
provide an alkyd resin of relatively low molecular weight (Gardner-Holdt
viscosity of R), the number average molecular weight is about 805.6. The
solids content was 98.31%, so there is little solvent present, and the acid
value was 2.8. 25 The hydroxyl value (theoretical) is 136.5. To provide the
alkyd-melamine blend which is used in this Example, 100 parts of the above
alkyd resin are mixed with 55 parts of hexamethoxymethyl melamine (American
Cyanamid product Cymel 301[err] may be used) at room temperature. 



30  Example 2 125 grams of glycerin, and 1085 grams of stearic acid, are
heated to [err] and then 66 grams of benzoic acid and 400 grams of
pentaerythritol are added. The mixture is heated to [err]. In the presence
of 50 grams of xylene to enable azeotropic removal of water. After the
theoretical water (78 ml.) is collected 35 in about 1/2 hour, the batch is
cooled to [err] C. and 50 grams of glycerin, 82 grams of pentaerythritol,
12 grams of maleic anhydride and 738 grams of phthalic anhydride are added.
The mixture Is heated to [err]. while collecting water and held at that
temperature until the acid value is below 10. After cooling to [err].,
toluene was added to a solids content of 60%. The product has a
Gardner-Holdt viscosity of ZI, an acid number of 7.88, an hydroxy number of
134.5, and a number average molecular weight of 3140. 40     100 pounds
(45.4 kg) of the above polyester resin solution at a temperature of 85-110
F. [err] has added thereto 36 pounds (16.3 kg) of hexamethoxymethyl
melamine (American Cyanamid product Cymel 303[err] may be used), 57.9
pounds (28.3 kg) of toluene and 18.4 pounds (8.3 kg) of aliphatic
hydrocarbon solvent having a boiling range of [err]. (177-196 C)(Exxon
product isopar K[err] may be used). There is then separately premixed 3.88
pounds (1.76 kg) of dodecyl benzene sulfonic acid catalyst 45 (American
Cyanamid product Cycat[err] 600 may be used) with 0.86 pounds (0.39 kg) of
2-amino-2-methyl-1- propanol. When the exotherm subsides, this catalyst
solution is added to the previously described mixture, which is then
strained into drums for storage. To 100 pounds (45.4 kg) of solution stir
in 54.3 pounds  (24.6 kg) of the previously specified aliphatic hydrocarbon
solvent and then sequentially add 7.1 pounds (3.22 kg) of a preformed
mixture containing 30% so solids In xylene, the solids being 94%
dihydroxy-terminated polydimethylsloxane providing the 30% solution with a
room temperature viscosity of 30,000 mPa.s, and  4% of a
hydrogen-functional polymethyl hydrogen polysiloxane having a room
temperature viscosity of about 30 mPas similar to the hydrogen- functional
polymethylsiloxane polymer used In Example 1. There is then added 0.74
pounds (0.34 kg) of a dihydroxy polydimethylsiloxane (100% solids) having a
viscosity of 12,500 and 0.53 pounds (0.24 kg) of 55  dibutyl tin diacetate
(Dow Coming catalyst 176 may be used). This mixture has a pot life greater
than 8 hours. When coated upon paper at about 1.0 pound per ream (1.6
[err]) and cured at 150 C. for 30 seconds, it provides a coated paper
having good release properties. The release properties and the intercoat
adhesion of this coating can be enhanced by adding to the    EP 0 194 623
B1 composition 0.74 pounds (0.34 kg) of an epoxy-functional silane, such as
Dow Corning Product SYL OFF[err] 297. The compositions of these examples
are also adherent to Mylar[err] and polypropylene. 5 Example 3 Example 2 is
repeated using in place of the 7.1 pounds (3.2 kg) of 30% solids xylene
solution, a solution In which the solids are supplied by a mixture of: 45%
alpha, omega, di(hydroxyl)-methylvinyl  polysiloxane oil containing 95%
[err] units, 5% [err] 10  (CH2 = CH)SIO units and having a viscosity of 500
mPas at 25 C.; 45% methylpolysiloxane oil having a viscosity of 75 mPa.s at
25 C. and containing 25% [err] units, 72.5%  [err] units and 2.5% of [err]
units and having 1.8% by weight of hydroxyl groups; and 10% of silane
having the formula CH2 = [err] 15     Corresponding results are obtained.
Example 4 The components specified below are mixed together to provide an
off-white, milky liquid having a pot 20 life of about 6-8 hours.
alkyd-melamine  blend  (same  as  Example  1)                    100  parts
hydrogen-functional polysiloxane (Note 3)   20 parts 25 dodecylbenzene
sulfonic  acid                                   1.3 parts dibutyl  tin
diacetate                                          0.5  parts 30     This
liquid is used by applying it as a coating upon paper In a typical weight
of about 1.5 pounds per ream (2.4 g/m2) applied coating is then cured by
passing it through an oven maintained at [err]. for 60 seconds. Note 3: A
hydrogen-functional polymethylsiloxane polymer having a room temperature
viscosity of 30 



mPa.s which may be the Dow Coming product 1107 fluid. 35 Example 5 The
components listed below are mixed together to provide an off-white, milky
liquid. alkyd  melamine  blend                                 55  parts
alkyd; (Alkyd  of  Example  1)                  25  parts  Cymel 350
aqueous  silicone  emulsion  (Note  4)   40  parts 45     dodecylbenzene
sulfonic  acid                           5.7 parts dibutyl  tin  diacetate
4.0  parts The mixture has a pot life of about 4 hours. When coated upon
paper at about 1.0 pounds per ream so  (1.6 [err]) cured at 150 C. for 60
seconds, it provides coated paper with good release properties. Note 4: The
aqueous silicone emulsion is a 50% solids emulsion in water, the solids
being 95% dihydroxy- terminated polydimethylsiloxane having a viscosity of
300,000 mPas and 5% of a hydrogen functional polymethyl siloxane polymer
having about 35 Si-H groups, and a viscosity of 30 mPa.s. (The Dow Coming
product 1171A may be used) 55 Claims 1. A heat-curable coating composition
adapted to deposit a release coating which stratifies to allow less 9    EP
0 194 623 B1 composition 0.74 pounds (0.34 kg) of an epoxy-functional
silane, such as Dow Coming Product SYL OFF[err] 297. The compositions of
these examples are also adherent to Mylar[err] and polypropylene. 5
Example 3 Example 2 is repeated using in place of the 7.1 pounds (3.2 kg)
of 30% solids xylene solution, a solution in which the solids are supplied
by a mixture of: 45% alpha, omega, di(hydroxyl)-methylvinyl polysiloxane
oil containing 95% [err] units, 5% [err] 10  [err] = CH)SIO units and
having a viscosity of 500 mPa.s at 25 C.; 45% methylpolysiloxane oil having
a viscosity of 75 mPa.s at 25 C. and containing 25% [err] units, 72.5%
[err] units and 2.5% of [er]r units and having 1.8% by weight of hydroxyl
groups; and 10% of silane having the formula [err] =[err] 15
Corresponding results are obtained. Example 4 The components specified
below are mixed together to provide an off-white, milky liquid having a pot
20 life of about 6-8 hours. alkyd-melamine blend (same as Example 1)   100
parts hydrogen-functional polysiloxane  (Note  3)
20 parts 25 dodecylbenzene sulfonic acid
1.3 parts dibutyl tin diacetate
0.5 parts 30     This liquid is used by applying it as a coating upon paper
in a typical weight of about 1.5 pounds per ream (2.4 [err]) applied
coating is then cured by passing it through an oven maintained at [err].
for 60 seconds. Note 3: A hydrogen-functional polymethylsiloxane polymer
having a room temperature viscosity of 30 mPa.s which may be the Dow Coming
product 1107 fluid. 35 Example 5 The components listed below are mixed
together to  provide an off-white, milky liquid. alkyd  melamine  blend
55  parts  alkyd; (Alkyd  of  Example  1)                   25  parts
Cymel 350 aqueous  silicone  emulsion  (Note  4)   40  parts 45
dodecylbenzene  sulfonic  acid                            5.7  parts
dibutyl tin diacetate                                    4.0 parts 



The mixture has a pot life of about 4 hours. When coated upon paper at
about 1.0 pounds per ream so  (1.6 [err]) cured at 150 C. for 60 seconds,
it provides coated paper with good release properties. Note 4: The aqueous
silicone emulsion is a 50% solids emulsion in water, the solids being 95%
dihydroxy- terminated polydimethyisiloxane having a viscosity of 300,000
mPa.s and 5% of a hydrogen functional polymethyl siloxane polymer having
about 35 Si-H groups, and a viscosity of 30 mPa.s. (The Dow Coming product
1171A may be used) 55 Claims 1. A heat-curable coating composition adapted
to deposit a release coating which stratifies to allow less    EP 0194 623
B1 silicone to coat a given surface area comprising: (1) a cross-linkable
hydroxy-functional resin; (2) a cross-linking agent for the
hydroxy-functional resin; and (3) at least one hydrogen-, alkoxy-, or
alkoxyalkyl-functional silicone resin to provide release 5  properties,
said silicone resin being reactive with the hydroxy resin or the
cross-linking agent, and components (1), (2) and (3) being compatible in
liquid admixture. 2. A coating composition as recited in claim 1 in which
said hydroxy-functional resin (1) comprises hydroxy-functional polyester
resins and/or hydroxy-functional copolymers of mono-ethylenically unsatu-
10     rated monomers. 3. A coating composition as recited in claims 1 or 2
in which a mixture of at least two reactive silicones Is employed
comprising: (A) a hydrogen- or alkoxy-functional silicone in which the
alkoxy group contains from 1-10 carbon 15       atoms; and (B) an
elastomeric silicone reactive with said hydroxy- or alkoxy-functional
silicone to provide release properties, either or both of said silicones
being reactive with the hydroxy resin or the cross-linking agent, and
components (1), (2) and (3) being compatible in liquid admixture. 20  4. A
coating composition as recited in anyone of claims 1 to 3 in which said
silicones are polysiloxanes, and said component (3)(B) is an elastomeric
vinyl- or hydroxy-terminated polysiloxane and said component (3) (A) is a
hydrogen-functional polysiloxane. 5. A coating composition as recited in
anyone of claims 1 to 4 in which there is also present a siloxane 25
terpolymer consisting of [err]  and [err] units In which the R groups may
be the same or different and selected from hydrogen, hydroxy, alkyl, aryl,
aralkyl, alkenyl, cycloalkyl, and cycloalkenyl groups. 6. A coating
composition as recited in anyone of claims 1 to 5 in which said
cross-linking agent is an 30     aminoplast resin. 7. A coating composition
as recited in anyone of claims 1 to 6 in which said hydroxy resin is a low
molecular weight polyester resin having an hydroxy number of from 50 to 250
and is modified with an unsaturated oil or fatty acid derived therefrom. 35
8. A coating composition as recited in anyone of claims 1 to 7 and which is
substantially free of volatile organic solvent in which said
hydroxy-functional resin is a low molecular weight polyester resin having a
hydroxyl value of at least 100 modified with an unsaturated oil, and said
mixture of at least two reactive polysiloxanes comprises: 40       (A) a
hydrogen- or alkoxy-functional polysiloxane In which the alkoxy group
contains from 1-4 carbon atoms; and (B) an elastomeric vinyl- or
hydroxy-terminated polysiloxane reactive with said hydrogen- or alkoxy-
functional polysiloxane to provide release properties, said vinyl- or
hydroxy-terminated polysiloxane being reactive with the unsaturation of
said polyester resin, and components (1), (2) and (3) being 45
compatible in liquid admixture. 9. A coating composition as recited in
anyone of claims 1 to 7 in which contains sufficient volatile organic
solvent to enable coating application and which comprises a relatively
viscous hydroxy-functional resin which includes a component having a
functionality of at least 3 and a mixture of at least two reactive so
polysiloxanes comprising: (A) a hydrogen- or alkoxy-functional polysiloxane
in which the alkoxy group contains from 1-4 carbon 



atoms; and (B) a high molecular weight elastomeric vinyl- or
hydroxy-functional polysiloxane reactive with said hydrogen- or
alkoxy-functional polysiloxane to provide release properties, said vinyl-
or hydroxy- 55       functional polysiloxane being reactive with the
cross-linking agent, and components (1), (2) and (3) being compatible in
the solvent medium. 10. A coating composition as recited in claim 9 in
which said polyester resin is unsaturated and It and said 10    EP 0194 623
B1 hydroxy-functional polysiloxane are highly viscous to solid at room
temperature, said hydroxy-functional polysiloxane is a dihydric
dimethylpolysiloxanes having a room temperature viscosity in excess of
3,000 mPa.s, said elastomeric polysiloxane is vinyl-functional, and said
hydrogen-functional polysilox- ane is reactive with the unsaturated groups
in both the polyester resin and the vinyl-functional 5      polysiloxane.
11. Paper coated with a release agent as recited in anyone of claims 1-10 ,
said hydroxy resin being reacted with said cross-linking agent and
concentrated at the paper surface to fill the voids therein, said silicones
being concentrated at the exposed surface of the coating to provide release
properties, and a 10     gradient of said materials between the opposite
concentrations at said paper surface and said exposed surface in which all
of said components (1), (2) and (3) are present and reacted with one
another. Revendications i1  1. Une composition de revetement
thermo-durcissable adaptee pour d6poser par llberation un rev8tement qui se
stratifle pour permettre a une quantite moindre de silicone de recouvrir
une zone superficielle donnee, comprenant: (1) une resine
hydroxy-fonctionnelle reticulable; (2) un agent de reticulation pour -la
resine hydroxy-fonctionnelle ; et 20       (3) au molns une rdsine de
silicone a fonction hydrogene, alcoxy ou alcoxyalcoyl pour impartir des
proprites de liberation, ladite resine de silicone etant rnactive vis-3-vis
de la rssine hydroxy au l'agent de reticulation, et les; composants (1),
(2) et (3) dtant compatibles en m6lange liquide. 2. Une composition de
revetement tello que definie dans la revendication 1 dans laquelle ladite
r6sine 25     hydroxy-fonctionnelle (1) comprend des rdsines de polyester
hydroxy-fonctionnelles et/ou des copoly- mbres hydroxy-fonctionnels de
monombres monoethyleniquement insaturds. 3. Uno composition de revetement
comme definie dans les revendications I ou 2. dans laquelle on utilise un
melange d'au moins deux silicones reactives comprenant: 30       (A) une
silicone A fonction hydrogene ou alcoxy dans laquelle le groupe alcoxy
conffent de 1 A 10 atomes de carbone; et (B) une silicone elastomere
reactive vis-a-vis de ladite silicone A fonction hydroxy ou alcoxy pour
Impartir des proprietes de llberation, soit l'une desdites silicones solt
les deux desdites silicones dtant reactives vis-&-vls do la resine hydroxy
ou I'agent de r4tlculation, et les composants (1), (2) et 36       (3)
etant compatibles en melange liquide. 4. Une composition de revetement
telle que definie dans lFune quelconque des revendications 1 a 3 dans
laquelle lesdites silicones sont des polysiloxanes, et ledit composant
(3)(B) est un polysiloxane dhastombre termine par vinyl ou hydroxy, tandis
quo ledit composant (3)(A) est un polysiloxane A 40     fonction hydrogbne.
5. Une composition de revAtement telle quo definle dans r une quelconque
des revendications 1 A 4 dans laquelle est present un terpolymere de
siloxane constltue par des unites de RaSiO1V2, R2SiO et i8412 dans
lesquelles les groupes R peuvent Stre les m~mes ou differents et sont
choisis parmi los groupes 4 - hydrogene, hydroxy, alcoyl, aryl, aralcoyl,
alc6nyl, cycloalcoyl, et cycloalcenyl. 6. Une composition de rev8tement
telle quo definie dans l'une quelconque des revendications 1 A 5 dans
laquelle ledit agent de reticulation ost une r6sine aminoplaste. 50  7. Une
composition de revetement comme deffnie dans l'une quelconque des
revendicatlons 1 A 6 dans laquelle la rdsine hydroxy est une resine
polyester de falble poids moleculalre ayant un nombre hydroxy compris entre
50 et 250 et est modifie au moyen d'une huile non saturee ou -d'un acids
gras d~riv6 de celle-ci. s5  8. Une composition de revetement comme dMfinle
dans lune quelconque des revendications 1 A 7 et qui est sensiblement
exempte de solvant organique volatil, dans laquelle ladite rosine
hydroxy-fonctionnelle 



east une resine polyester de faible poids moldculaire ayant une valeur
hydroxyl d'au mains 100, modifi6e au moyen d'une huile non saturee et ledit
melange d'au mains deux polysiloxanes reactifs    EP 0 194 623 B1
I fill3  Ii1li 1 lll l! II 1!lI comprend: (A) un polysiloxane a fonction
hydrogbne ou alcoxy dans lequel le groupe alcoxy contient de 1   4 atomes
de carbone; et (B) un polysiloxane 6lastomere termin6 par vinyl ou hydroxy
qui reagit avec ledit polysiloxane a fonction hydrogene ou alcoxy pour
impartir des proprietes de liberatson, ledit polysiloxane a terminalson
vinyle ou hydroxy etant reactif vis&-avis de lPinsaturation de ladite
resine polyester, et les composants (1), (2) et (3) etant compatibles en
melange liquide. 9. Une composition de revetement comme definle dans. Iune
quelconque des revendications 1 a 7, qui 70     contient suffisamment de
solvant organique volatil pour permettre lPapplicatlon de revetement et qui
comprend une resine hydroxy-fonctionnelle relativement visquouse qui
comporte un composant ayant une fonctionnalit6 d'au moins 3 et un melange
d'au moins deux polysiloxanes rdactifs comprenant: (A) un polysiloxane a
fonctlon hydrogene ou alcoxy dans lequel le groupe alcoxy contlent de 1 & 4
atomes de carbone; et 15       (B) un polysiloxane elastomere de haut poids
moleculaire & fonction vinyl ou hydroxy, qui reagit avec ledit polysiloxane
a fonction hydrogene ou alcoxy pour Impartir des proprietes de liberation,
ledit polysiloxane a fonction vinyl ou hydroxy etant rdactif vis-a-vis de
lVagent de reticulatlon, et les composants (1), (2) et (3) etant
compatibles en milieu solvant. 20  10. Une composition de revetement telle
quo ddfinie dans la revendication 9 dans laquelle ladito resine polyester
est insaturee et celle-ci ainsi que le polysiloxane hydroxy-fonctionnel
sont hautement visqueux ou meme solides & la temperature ambiante, ledit
polysiloxane hydroxy-fonctionnel etant constitue par des
dimethylpolysiloxanes dihydriques ayant une viscost a la temperature
ambiante depassant 3 000 mPa s, ledit polysiloxane elastomere etant
vinyl-fonctionnel, et lWdit polysiloxane a 25     fonction hydrogene etant
reactif vis-a-vis des groupes non satures a la fols de la resine de
polyester et du polysiloxane vinyl-fonctionnel. 11. Papier revetu avec un
agent de liberation tel que d6fini dans lNune quelconque des revendications
1 a 10, ladite resine hydroxy etant soumise & reaction avec ledit agent de
reticulation et concentree & la 30     surface du papier pour romplir les
vides de celul-ci, lesdites silicones etant concentrees a la surface
exposee du revetement pour Impartir des proprletes de liberation, avec un
gradient desdits materlaux entre les concentrations opposees a ladite
surface du papier et & ladite surface exposee dans lequel tous les
composants (1), (2) et (3) sont pr4sents et soumis & r6action les uns aux
autres. 3s PatentansprUche 1. HItzehartbare Beschichtungs-Zusammensetzung,
geeignet zur Aufbringung elner sich schichtenden Antihaft-Beschichtung,
wodurch weniger Slilkon zur Beschichtung eines gegebenen Oberfl~chenbe-
reichs notwendig ist, umfassend 40       (1) ein vemetzbares
Hydroxy-funkbonelles Harz, (2) ein Vernetzungsmittel fOr das
Hydroxy-funktionelle Harz, und (3) mindestens ein Wasserstoff-, Alkoxy-
odor Alkoxyalkyl-funktionelles Silikonharz zur Bildung von
Antihaft-Eigenschaften, wobei das Silikonharz mit dem Hydroxyharz oder dem
Vemetzungsmittel reaktlv ist und die Komponenten (1), (2) und (3) in
flOssigem Gemisch kompatibel sind. 45 .2. Beschichtungs-Zusammensetzung
nach Anspruch 1, bei der das Hydroxy-funktionelle Harz (1)
Hydroxy-funktionelle Polyesterharze und/oder Hydroxy-funktionelle
Copolymero von monoethylenisch ungesattigten Monomefen umfalt. 5o  3.
Beschichtungs-Zusammensetzung nach don AnsprUchen 1 odor 2, bel der ein
Gemisch von minde- stens zwei reakfiven Silikonen verwendet wird,
umfassend: (A) ein Wasserstoff- odor Alkoxy-funktionelles Silikon, bel dem
der Alkoxy-Rest 1 bis 10 G-Atome enthAlt, und (B) ein elastomeres Silikon,
das mit dom Hydroxy- oder Alkoxy-funktionellen Silikon reaktiv ist, 55
wodurch Antlhaft-Eigenschaften gebildet werden, wobei ein oder beide
Silikone mit dem Hydroxyharz oder dem Vemetzungsmittel reaktiv sind und die
Komponenten (1), (2) und (3) in flassigem Gemisch kompatibel sind. 



EP 0 194 623 B1             I 1111111 111111 11111 11111 111111 *   C   L
M   S   * 4. ieschichtungs-Zusammensetzung nach einem der Anspr~che 1 bis
3, be! der die Silikone Polysiloxane sind und die Komponente (3)(B) ein
elastomeres Vinyl- oder Hydroxy-terminiertes Polyslioxan und die Komponente
(3)(A) ein Wasserstoff-funktionelles Polysiloxan Ist. 5  5.
Beschichtungs-Zusammensetzung nach elnem der Anspriche 1 bis 4, bel der
auch ein Siloxan- Terpolymer aus R3SiO112-, R2SiO- und SiO4&-Einheiten
vorliegt, be! denen die Reste R glelch oder verschieden sein k6nnen und aus
Wasserstoff-, Hydroxy-, Alkyl-, Aryl-, Aralkyl-, Alkenyl-, Cycloalkyl- und.
Cycloalkenyl-Resten ausgewihit sind. 1O  6. Beschichtungs-Zusammensetzung
nach eineem der AnsprUche 1 bis 5, bei der das Vemetzungsmittel ein
Arninoplastharz ist 7. Beschichtungs-Zusammensetzung nach einem der
Ansprflche 1 bis 6, bel der das Hydroxyharz ein Polyesterharz niedrigen
Molekulargewichts ist, das eine Hydroxy-Anzahl von 50 bis 250 hat und mit'
1S     einem ungesatftgten O1 oder einer davon abgeleiteten Fettsaure
modifiziert ist. 8  Beschichtungs-Zusammensetzung nach einem der AnsprUche
1 bis 7 und im wesentlichen frel von flUchtigen organischen Losungsmitteln,
bei der das Hydroxy-funklonelle Harz ein Polyesterharz niedri- gen
Molekulargewichts ist, das einen Hydroxy-Wert von mindestens 100 hat und
mit elnem ungesattig- 20     ten 01 modifiziert ist und das Gemisch
mindestens zwei reaktive Polysiloxane umtfait: (A) ein Wasserstoff- oder
AMkoxy-funktionelles Polysiloxan, bel dem der Aikoxy-Rest 1 bis 4 C-Atome
enthilt, und (B) ein elastomeres Vinyl- oder Hydroxy-terminlertes
Polysiloxanr, dias mit dem Wasserstoff- oder Alkoxy-funktionellen
Polysiloxan reaktiv ist, wodurch Antihaft-Eigenschaften gebildet werden, 25
wobel das Vinyl- oder Hydroxy-terminierte Polysiloxan mit dem ungesitfigten
Polyesterharz reaktiv ist und die Komponenten (1), (2) und (3) in flassigem
Geemisch kompatibel sind. 9. Beschichtungs-Zusammensetzung nach einem der
Anspr~che I bis 7, die genagend fliUchtige organi- sche L6sungsmittei
enthalt, wodurch die Beschichtungs-Anwendung ermoglicht Ist, und die eln
relatativ 30     viskoses Hydroxy-funktionelles Harz, das eine Komponente
mit elner Funktionalltat von mindestens 3 beinhaltet, und ein Gemisch von
mindestens zwei reaktiven Polysiloxanen enthlit, umfassend: (A) ein
Wasserstoff- odor Alkoxy-funktionelles Polyslloxan, bel dem der Alkoxy-Rest
1 bis 4 C-Atome enthalt, und (B) eh elastomeres Vinyl- odor
Hydroxy-funktionelles Polysiloxan hohen Molekulargewichts, cdas mit 35
dem Wasserstoff- oder Alkoxy-funktionellen Polysiloxan reaktiv ist, wodurch
Antihaft-Elgenschaften gebildet werden, wobei das Vinyl- oder
Hydroxy-funktioneile Polyslioxan mit dem Vemetzungsmittel reaktiv Ist und
die Komponenten (1). (2) und (3) In dem L6sungsmittelmedlum kompatbel sind.
40  10. Beschichtungs-Zusammensetzung nach Anspruch 9, bel der das
Polyesterharz ungesAttigt ist und dieses und das Hydroxy-funktionelle
Polysiloxan hochviskos bis fest be! Raumtemperatur sind, das
Hydroxy-funktionelle Polysloxan eln dihydrisches Dimethylpolysiloxan ist,
das bei Raumtemperatur eine Viskositft von mehr als 3000 mPa.s hat, das
elastomere Polysiloxan Vinyl-funktionell ist, und das
Wasserstoff-funktionelle Polysilixan mit den ungesattigten Resten im
Polyesterharz und im Vinyl- 45     funktionellen Polysiloxan reaktiv ist.
11. Papier, beschichtet mit einem Antihaftmittel nach elnem der AnsprUche 1
bis 10, wobel das Hydrox- yharz mit dem Vernetzungsmittel umgesetzt und an
der Papleroberflche zur FUllung der dart vorhandenen Hohirdume konzentriert
wird, die. Slilkone an der Angriffsflache der Beschichtung konzen- 50
triert werden, wodurch Antihaft-Eigenschaften gebildet werden und eln
Gradient dleser Materialien zwischen den entgegengesetzten Konzentrationen
an der Papieroberfliche und der Angriffsflache ausgebildet wird, in dem
s~rhtliche Komponenten (1), (2) und (3) vorliegen und miteinander umgesetzt
werden. 55 13    


