
EP 0 385 646 B1 Description FIELD OF THE INVENTION 5      The present
invention concerns magnetic recording media comprising fine, magnetizable
pigment dis- persed within a binder and supported on a substrate. The
Invention particularly concerns the nature of the binder and its
preparation. BACKGROUND OF THE INVENTION 10 Magnetic recording media
generally Include a binder dispersion layer overlying a substrate. The
binder dis- persion layer may comprise a binder composition and a pigment,
wherein the pigment is dispersed within the binder composition. Typically,
the pigment is a magnetizable pigment comprising small, magnetizable
particles. In some instances, the medium may be in the form of a composite
having both back-coat and front-coat binder 15  dispersion layers, although
the pigment in the back-coat may or may not be a magnetizable pigment. It
has become desirable to have as high a loading of magnetizable pigment in
the magnetic recording media as is reasonably possible. It is often
preferred to have a binder dispersion comprising from about 70% to 80% by
weight magnetizable pigment relative to the binder with as many
magnetizable particles per unit area or unit volume as possible. It Is also
preferred to have a binder dispersion in which the magnetizable pigment 20
comprises a plurality of small particles having a relatively high specific
surface area. Higher pigment loading has the potential to provide high
density magnetic recording media capable of storing more information.
Problems, however, remain in the art concerning magnetic recording media
having a relatively high loading of magnetizable pigment. To begin with,
magnetizable pigments tend to agglomerate, and they are difficult to
properly and fully disperse within the binder. Wetting agents, or
dispersants, are often employed to facilitate 25 such dispersion. For
higher pigment loading, i.e., the use of greater amounts by weight and
number of mag- netizable particles, greater amounts of such dispersants are
required, which is not always desirable There are a number of reasons for
using as little dispersant as possible. When used in large amounts, dis-
persants can reduce the durability of the resulting magnetic recording
medium. Excess dispersant may also have a tendency to bloom from a cured
binder dispersion over time, leading to contamination of a recording 30
head or the like, or causing a change in the physical or chemical
characteristics of the media. Larger amounts of dispersants may result in
lower modulus of the magnetic coating. If the modulus is too low, and if a
back- coat having a relatively rough surface is required, e.g., to obtain
better handling performance of a tape at fast speeds, the rough back-coat
may emboss the relatively smooth magnetic front-coat when the tape is wound
upon itself. Such embossing will degrade the output of the tape due to
spacing loss between the front-coat 35  and a recording head. Costs, too,
can be reduced by using less dispersant. Additionally, binder dispersions
can be more readily and reproducibly prepared when less dispersant Is used.
Another problem in the art is that the viscosity of a binder dispersion
generally increases with higher load- ing of magnetizable pigment. If the
dispersion is too viscous, it can be difficult to apply to the substrate,
and good magnetic orientation of the pigment, I.e., a squareness ratio of
.75 or more, can be hard to obtain. The 40  squareness ratio (Br/Bm), which
Is the ratio of the remnant saturation induction, or residual magnetization
(Br), to the saturation induction, or saturation magnetization (Bm), refers
to the effectiveness of the orientation of the magnetic particles.
Forrandomly-oriented particles, the squareness ratio is 0.5 and for ideally
and perfectly oriented particles, the ratio is equal to 1.0. Values for the
squareness ratio, of media exhibiting good perfor- mance, normally fall
around 0.75 to 0.85, with higher values being significantly better. The
difference between 45   a 0.75 and a 0.85 squareness ratio typically
represents about a 1 decibel improvement in electromagnetic char-
acteristics, which is manifested by an approximate 10% improvement in
electromagnetic properties such as signal output and/or signal-to-noise
ratio. In general, an increase In the squareness ratio is reflected by an
im- provement in orientation characteristics and electromagnetic properties
and an increase from 0.75 to 0.80 (i.e. an increase of 0.05) results in a
significant advantage. 50      To help alleviate these problems with high
pigment loading, binder compositions having Internal dispers- ants have
been developed. Such compositions comprise polymers with functional
moieties pendant from the polymer backbone that help disperse the
magnetizable pigment. As a result of using these compositions, less
dispersant is needed for dispersion of magnetizable pigment in the binder.
Unfortunately, the known compo- sitions having Internal dispersants have
been ineffective, or inefficient, for obtaining magnetic recording media 55
having a relatively high pigment loading and/or a relatively high magnetic
orientation, i.e., squareness ratio. 



One class of such compositions comprises sulfonated polyurethanes. See, for
example, United States Pa- tent No. 4,152,485, incorporated herein by
reference. Although the sulfonated polyurethanes exhibit low vis- cosity
for providing good, initial magnetic orientation, they may not cure
sufficiently to maintain such orientation 2    EP 0 385 646 B1 over long
periods and may have inferior durability. Generally, it is the curing of
the binder that retains the mag- netizable pigment in an oriented manner.
Another class of binder compositions having internal dispersants comprises
hydroxy-functional, sulfonated polyurethanes. See, for example, Japanese
Kokal 61-198417. The hydroxy-functional, sulfonated polyur- 5   ethanes
have excellent curing properties as a result of the cross-linking
capability provided by the hydroxy functionality. Unfortunately, however,
the known hydroxy-functional, sulfonated polyurethanes exhibit such high
dispersion viscosity that good initial magnetic orientation is difficult,
or impossible, to obtain. It has also become desirable to increase the
durability, running properties, and reliability of the magnetic recording
media. To accomplish this, attempts have been made to add a hard material
to the pigment-containing 10 binder. One such hard material Is a vinyl
chloride copolymer containing Internal dispersants, such as vinyl chlor-
ide copolymer having pendant carboxyl groups or pendant sulfonate groups.
Such materials are disclosed, for example, in Japanese Kokal 61-026932 and
United States Patent No. 4,731,292. However, when binder com- positions are
prepared using such vinyl chloride copolymers together with conventional
sulfonated polyur- ethanes, or sulfonated, hydroxy-functional
polyurethanes, such binder compositions exhibit relatively high dis- 16
persion viscosity, and the resulting magnetic recording media would have a
low squareness ratio. Thus, use of the vinyl chloride copolymers having
pendant carboxyl groups or pendant sulfonate groups has not provided high
quality magnetic recording media. It has also become desirable to provide
magnetic recording media having high "green strength", i.e., high glass
transition temperature (Tg) and tough abrasion resistance in the uncured
state, and high final coating 20 modulus. High green strength and high
final coating modulus are desirable and necessary where stiffer tapes are
needed for better handling in the recording and playback machine, or for
improved resistance to damage during manufacture or processing. For
example, such properties are needed for magnetic recording tape in which a
rough back-coat must be used for proper tape transport properties. 25
SUMMARY OF THE INVENTION The present invention relates to a binder
composition characterized by a low dispersion viscosity for use in magnetic
recording media and the like that includes an internal dispersion moiety
and cross-linking func- tionality. The present Invention has the advantage
of providing excellent dispersion of magnetic pigment, while, 30 at the
same time, providing magnetic recording media having relatively high
magnetic orientation (i.e., a square- ness ratio of at least 0.75), even
under conditions of relatively high pigment loading. As another advantage
associated with having a low dispersion viscosity, the binder compositions
of the present invention are also easier to apply to a recording media
substrate than the more viscous binder compositions known in the art. The
present invention also has the advantage of providing magnetic recording
media with high green strength, 35  high final coating modulus, and
improved durability. One aspect of the invention concerns a curable binder
composition comprising from about 10 to about 90 parts by weight of a
sulfonated, hydroxy-functional polyurethane polymer. A plurality of [err]
groups are pen- dant from the polyurethane polymer backbone. The
polyurethane polymer has an [err] equivalent weight of from about 2,000 to
100,000, and preferably from about 5,000 to 30,000. The cation M is
selected from the 40 group consisting of     [err]  where R can be [err] or
an alkyl group, and mixtures thereof. A plurality of cross-linkable
hydroxyl groups are pendant from the polyurethane polymer backbone. The
polyurethane polymer has a hydroxyl equivalent weight of from about 500 to
about 10,000, and preferably from about 1000 to 5000. A majority, and
preferably at least about 90%, and most preferably all, of the hydroxyl
groups are pendant from the polyurethane polymer backbone at locally
hydrophobic sites. 45      The binder composition also comprises from about
10 to about 90 parts by weight of a sulfonated, hydroxy- functional vinyl
chloride copolymer. A plurality of [err] groups are pendant from the vinyl
chloride copolymer backbone. The vinyl chloride copolymer has an [err]
equivalent weight of from about 2,000 to about 100,000, 



and preferably from about 5,000 to about 30,000. The cation M is selected
from the group consisting of  [err], [err] where R can be [err] or an alkyl
group, and mixtures thereof. 60      A plurality of cross-linkable hydroxyl
groups are pendant from the vinyl chloride copolymer backbone. The vinyl
chloride copolymer has a hydroxyl equivalent weight of from about 500 to
about 10,000. In another aspect, the present Invention concerns a
dispersion for use in magnetic recording media. The dispersion comprises
the binder composition described above. A magnetizable pigment is dispersed
in the composition. 55      In another aspect, the present invention
concerns a composite for magnetic recording. The composite in- cludes a
substrate having a front side and a back side. The above-described
dispersion is coated on at least one side of the substrate. The dispersion
is cured. The term "equivalent weight", as used herein with respect to a
functionality or moiety, refers to the mass 3    EP 0 385 646 B1 of polymer
per mole, or equivalent, of functionality. The binder compositions
according to the present invention can be used In magnetic recording media
as a back-coat, a front-coat, or both. The binder can be used to disperse a
pigment comprising either magnetic particles or non-magnetic particles.
Optionally, the binder compositions can also be used without particles. 5
The binder can be used to prepare magnetic media such as tapes, e.g., video
tape, computer tape, and data cartridge tape, and diskettes, e.g.,
single-sided and double-sided diskettes. Binder compositions according to
the present Invention do not require wetting agents for facilitating dis-
persion of the magnetic pigment. That is, excellent dispersion of 70% to
80%, or more, by weight of pigment In a binder can be obtained, even in the
absence of added dispersing agents. It Is noted, however, that adju- 10
vants such as head-cleaning agents, wetting agents, and lubricants still
may be optionally utilized in the present invention. The magnetic
dispersions, when used along with organic polylsocyanate cross-linkers,
have a long pot-life and provide excellent three-dimensional cross-linking
after curing. As a result of such excellent disper- sion and curing
properties, the present Invention provides high density magnetic recording
media having a high squareness ratio, i.e., a squareness ratio of at least
about 0.75 to 0.80, or more. 15      Binder compositions according to the
present invention also provide magnetic recording media with high green
strength and high final coating modulus. As a result of these properties,
magnetic recording media ac- cording to the present invention are
characterized by improvements in durability, surface smoothness, elec-
tromagnetic properties, abrasion resistance, and running stability under
conditions of high temperature and high humidity. In those cases where a
relatively rough back-coat must be used for proper tape transport prop- 20
erties of a tape having a smooth, magnetic front-coat, magnetic media
according to the present invention are characterized by less embossing of
the front-coat by the back-coat DETAILED DESCRIPTION OF THE INVENTION 25
The curable binder composition according to the present invention comprises
from about 10 to about 90 parts by weight of a curable, sulfonated,
hydroxy-functional polyurethane polymer. The polyurethane polymer may be
viewed as comprising a plurality of segments, each segment being a
structural fragment resulting from the reaction of a polyol with a
polylsocyanate. The individual segments can be viewed as being soluble (hy-
drophobic) or insoluble (hydrophilic) in character. The term "insoluble" as
used herein is meant to refer to a 30  polyurethane segment of such a
character that if a moderate to high molecular weight polyurethane (for ex-
ample about 50,000 weight average) were made exclusively of the segment,
the polymer would not be soluble in organic solvents such as methyl ethyl
ketone, cyclohexanone, toluene, or tetrahydrofuran. On the other hand, a
"soluble" segment is one of such a character that if a moderate to high
molecular weight polyurethane (for example 50,000 weight average) were made
exclusively of the segment, the polymer would be soluble In 35  the
above-mentioned solvents. Preferred polyurethane polymers according to the
present invention have both soluble and insoluble segments. Herein, soluble
(hydrophobic) and insoluble (hydrophilic) segments are generally identified
and distinguish- ed by relative molecular weight, chain length, and/or
relative amount of polar functionality or character. That is, one way for
identifying or defining these segments involves a comparison of the ratios
of the number of 



40  carbon atoms to polargroups in the segment precursor. The term "polar
group as used in this context is meant to referto such highlypolargroupsas
hydroxyl-, sulfonate-, amino-, urethane-, and urea- groups, but notester,
carbonate, or ether functionality. In general, a ratio of less than about
3:1 identifies a precursor to an insoluble segment; whereas, a ratio of
greater than about 3:1 Identifies a precursor to a soluble segment. For
example, under this model neopentyl glycol (5 carbons/2 polar groups) is a
precursor to an insoluble segment, and a 45  polycaprolactone triol such as
Union Carbide Tone [err] 0305 (about 28 carbons/3 polar groups)is a
precursor to a soluble segment. Generally, hydrophobic, i.e., soluble,
polymer chain segments comprise a residue of a poly- ol. The polyol has a
hydroxyl equivalent weight of at least about 60, and preferably from about
100 to about 500. The polyol also has an average molecular weight of at
least about 180, and preferably from about 200 to about 1000. Most
preferably, the polyol is a triol. 50      A plurality of [err] groups are
pendant from the polyurethane polymer backbone. The polyurethane poly- mer
has an [err] equivalent weight of from about 2,000 to about 100,000. Most
preferably, the polyurethane polymer has an [err] equivalent weight of from
about 5,000 to 30,000. The cation M designates a cation se- lected from the
group consisting of [err], the alkali metal cations, i.e.,  [err], and
[err], and [err] wherein R can be hydrogen or an alkyl group. M is
preferably selected from the group consisting of   [err],   and mix- 55
tures thereof. Most preferably, M is selected from the group consisting of
[err],  and mixtures thereof, since the corresponding acids, if present in
the final polymer, may tend to produce an overall polymer that is subject
to decomposition. The [err] groups wherein M is selected from   [err],  and
mixtures thereof, on the other hand, have been found to be excellent
dispersive moieties. 4    EP 0 385 646 B1 The [err] groups may be pendant
from aromatic or aliphatic organic moieties that are incorporated into the
polyurethane backbone. If a [err] group is pendant from an aliphatic
moiety, then such a group shall be referred to as an aliphatic [err] group.
If an [err] group is pendant from an aromatic moiety, than such a group
shall be referred to as an aromatic [err] group. 5      Preferably, the
[err] group is an aromatic [err] group, wherein M is [err], since at least
one example of this type of compound is readily available from commercial
sources, it can be easily incorporated into the poly- urethane backbone,
and its properties are well known. This preferred aromatic sodium sulfonate
compound is dimethyl sodium sulfoisophthalate (DMSSIP). It is believed that
the sulfonate groups can be in either hydrophobic or hydrophilic
environments. However, 10 if the sulfonate groups are located in the
hydrophilic environments, the monomers used to make the polyur- ethane
resin, or the resin itself, may not be sufficiently soluble in certain
organic solvents such as methyl ethyl ketone, cyclohexanone, toluene, or
tetrahydrofuran. A plurality of cross-linkable hydroxyl groups are pendant
from the polyurethane polymer backbone. The polyurethane polymer has a
hydroxyl equivalent weight of from about 500 to 10,000. Most preferably,
the poly- 15   urethane polymer has a hydroxyl equivalent weight of from
about 1,000 to 5,000. A majority, preferably 90% ormore, and most
preferably all, of the cross-linkable hydroxyl groups are pendant from the
polyurethane poly- mer backbone at locally hydrophobic sites. By the term
"locally hydrophobic" it is meant that the cross-linkable hydroxyl groups
are pendant from por- tions of the polymer that do not include, in the
immediate vicinity of a hydroxyl group, any moieties that are 20
substantially polar or hydrophilic. That is, the cross-linkable hydroxyl
groups are pendant from soluble (hydro- phobic) chain segments, wherein the
ratio of the number of carbon atoms to polar groups is greater than about
3:1. Preferably, the hydroxyl groups are each positioned in polymer chain
segments having lengths of at least about 5 atoms separating the hydroxyl
group from the nearest polar group. Most preferably, the hydroxy func-
tionality is substantially centrally positioned within such a fragment or
segment. The term "cross-linkable" and 25 variants thereof, when used to
refer to moieties in a polymer, Is meant to refer to moieties available for
cross- linking in final cure. It is not meant or implied that all
cross-linkable moieties are necessarily cross-linked during final cure.
Polyurethane polymers according to the present invention are uniquely
characterized by the hydrophobic environment in which most of the
cross-linkable hydroxyl groups are presented relative to the environment of



30 the sulfonate dispersing moiety. When such is the case, the resultant
polyurethane generally exhibits relatively low dispersion viscosity when
loaded with pigment For example, a polyurethane polymer according to the
present invention generally exhibits a dispersion viscosity of less than
about 20,000 centipoise and preferably less than about 5,000 centipoise
when loaded with a pigment, such as a magnetic pigment. As a result of this
characteristic of low dispersion viscosity, the polyurethane polymer
according to the present invention provides 35 magnetic recording media
having high squareness. While the reason that the present invention is
characterized by low dispersion viscosity is not presently known, and the
Inventors do not wish to be held to any particulartheory, a rationale can
be suggested. Practical tests have shown that any interaction between the
hydroxyl groups and the oxide surfaces of the pigment ap- pears to
generally increase viscosity. Being in a hydrophobic environment, the
cross-linkable hydroxyl groups 40 are less likely to encounter pigment
surface for adhesion thereto than they would be if in hydrophilic environ-
ments. As a result, interactions between the cross-linking moiety and the
oxide surfaces of the pigment are minimized. Further, interference between
the cross-linking moiety, i.e., the hydroxyl groups, and the dispers- ant
moiety, i.e., the [err] groups, is also minimized. Thus, the advantages of
the polyurethane polymer ac- cording to the present invention may result,
at least in part, from reduction in the likelihood of Interaction be- 45
tween the cross-linkable hydroxyl groups and oxide surfaces of the pigment.
It is also believed that the inter- action of the sulfonate groups with the
oxide surfaces facilitates the dispersion of the magnetic pigment. A
curable, sulfonated, hydroxy-functional polyurethane polymer according to
the present invention is pre- pared by reacting a polyol with a sulfonated
polylsocyanate having at least two reactive isocyanate groups. The polyol
is generally hydrophobic. Preferably the polyol has at least three reactive
hydroxyl groups and has 50   a hydroxyl equivalentweight of at least about
60. Such a polyol can be reacted with a sulfonated polyisocyanate at two
reactive hydroxyl sites to prepare a polyurethane resin having at least one
hydroxyl group available for later cross-linking during cure of the
polymer. The polyol is present In a sufficient amount such that there is at
least about a 67% excess of reactive hydroxyl groups relative to reactive
isocyanate groups. Typically, the polyol is a triol. Preferred triols are
triols having a molecular weight greater than about 180. 55 Most preferred
are triols having a molecular weight of from about 200 to about 1,000. A
preferred class of triols comprises polycaprolactone triols. One
particularly useful triol is a polycaprolactone triol having a hydroxy
equivalent weight of about 180 (molecular weight approximately 540). One
such high molecular weight triol is available under the trade designation
Tone[err] 0305 from Union Carbide Company. Other useful triols include 5
EP 0 385 646 B1 polypropylene oxide triol, and polyester triols other than
polycaprolactone triols, e.g. butylene adipate triols. Preferably the
hydroxyl groups in the triol are primary, facilitating rapid reaction with
the curing agent to form the polymer. The reaction of primary alcohols with
a diisocyanate such as diphenylmethane diisocyanate is relatively rapid at
temperatures of from about [err] to [err]. In some instances catalysts,
such as dibutyltin 5   dilaurate or dimethyltin dilaurate, may be used to
facilitate reaction. It Is foreseen, however, that some sec- ondary triols
may be utilized in compositions according to the present invention. It is
also foreseen that mixtures of various triols may be utilized. The
sulfonated polyisocyanate can be prepared by reacting a sulfonated dial
with an excess of polyiso- cyanate. Preferably, there is at least a 30%
excess of isocyanate functionality in the polyisocyanate relative 10  to
hydroxy functionality in the sulfonated dial. The reaction is generally
represented by the following scheme: 15          0          0
0          0 [ERR] 25 A wide variety of polyisocyanates may be utilized to
form the polymers of the present invention. A partic- ularly well-known and
useful class of polyisocyanates are diisocyanates such as diphenylmethane
diisocyan- ate. Other useful dilsocyanates include: isophorone
diisocyanate; toluene diisocyanate; hexamethylene diiso- cyanate;
tetramethylene diisocyanate; and, p-phenylene diisocyanate. It Is noted
that mixtures of diisocyanates 30  can also be used. 



A preferred class of sulfonated dials or monomers can be prepared from the
reaction of from about two to about four equivalents of an appropriate dial
per equivalent of dimethyl sodium sulfolsophthalate (DMSSIP). The
isophthalate includes two ester groups that can be readily esterifled, by
reaction with two equivalents of dial, to lead to an extended dial
structure having an aromatic sulfonate group therein. In some Instances,
cat- 35  alysts such as tetrabutyltitanate may be used to facilitate the
reaction. A variety of dials may be utilized. Also, mixtures of dials can
be used. A preferred class of diols are the polycaprolactone diols having a
hydroxyl equivalent weight of from about 200 to 2,000. One such material Is
Tone[err]0210, available from Union Carbide Company. Tone[err]0210 is a
polycaprolactone diol having a hydroxyl equivalent weight of about 415. The
result of reaction of about 4 equivalents of Tone[err] 0210 per equivalent
of 40   DMSSIP is a sulfonated dial having a hydroxyl equivalent weight of
about 603 and a centrally located aromatic sulfonate group. Other dials
which may be reacted with DMSSIP, in order to provide a sulfonated
monomerfor Incorporation in polymers according to the present invention
include: polyether dials such as polytetramethylene glycols and
polypropylene glycols; polycarbonate diols such as Duracarb 120, a
polycarbonate dial sold by PPG Industries, 45  Inc., Pittsburgh,
Pennsylvania 15272; and, polyester diols, such as a polyester diol that Is
the reaction product of adipic acid and butane diol. Additionally, sodium
dimethyl-5-sulfoisophthalate may be utilized with: other dlesters or
diacids Including dimethyl isophthalate, dimethyl terephthalate, and
dimethyl adipate; and, diols to produce co-polyester dials containing
sulfonate. Some examples of such diols are: ethylene glycol; propylene
glycol; 1,3- propane dial; 1,4-butane diol; 1,5-pentane diol; 1,6-hexane
diol; neopentyl glycol; diethylene glycol; 50  dipropylene glycol;
2,2,4-trimethyl-1,3-pentane dial; 1,4-cyclohexanedimethanol; ethylene oxide
and/or pro- pylene oxide adduct of bisphenol A; ethylene oxide and/or
propylene oxide adduct of hydrogenated bisphenol A; polyethylene glycol;
polypropylene glycol; and, polytetramethylene glycol. Optionally, it may be
desirable to use other polyols to prepare the polyurethane polymer in order
to give preferred characteristics to the polyurethane. For example, chain
extension agents may be incorporated Into 55  the polyurethane backbone, to
improve ductility or strength characteristics. Such polyols are typically
diols, so that use of such optional polyols for making the polyurethane
polymer provides relatively little, if any, un- reacted hydroxy groups
available for later cross-linking. Such polyols Include neopentyl glycol,
1,4-butane diol, 1,6- hexane dial, cyclohexane dimethanol, ethylene glycol,
and polyester polyols such as Tone[err] 0210 and 6    EP 0 385 646 B1
Tone[err] 0230, otherwise referred to herein as non-sulfonated diols.
Preferably, at least some low molecular weight (less than about 120) diols,
i.e., non-sulfonate-containing diols, are used to provide preferred charac-
teristics to the overall product. Also, higher molecular weight
non-sulfonated diols, such as the polycaprolac- tone diols Tone[err] 0210
or Tone[err] 0230, may be used to provide preferred characteristics to the
product. It is 5   further noted that for any of the reactants mentioned,
mixtures of materials can be utilized. A preferred method of preparing
polyurethane polymers according to the present invention comprises the
reaction of three key components described above: the sulfonated diol; the
polyisocyanate; and the triol. This preferred method shall be referred to
herein as the "prepolymer synthetic method". This method is designed to
ensure that substantially all of the unreacted hydroxyl groups in the
polymer that are available for final cure 10   are those hydroxyl groups
that are pendant from the triol, i.e., the hydrophobic segment precursor.
It is noted that Ifthe diol Is also a hydrophobic, i.e., soluble, material,
it may not be necessaryto ensure that all unreacted hydroxyl groups result
from the triol. In a first step, the sulfonated diol and any other optional
polyols such as non-sulfonated diols, are reacted with an excess of the
polyisocyanate to form a sulfonated polylsocyanate. There should be a
sufficient excess 15 of Isocyanate functionality for substantially complete
reaction of the diol hydroxyl groups. For example, there should be at least
a 30% excess of reactive Isocyanate functionality in the polyisocyanate
relative to hydroxy functionality in the diol and optionally-added polyols.
This provides a sulfonated polyisocyanate with relatively little, If any,
reactive hydroxy functionality for later cross-linking. In a second step,
the sulfonated polyisocyanate product of the first step is reacted with an
excess of the 20  triol. Typically, the triol reactant has a relatively
high molecular weight, i.e. a molecular weight of at least about 



180, and preferably about 200 to 1,000. The triol should have little other
polar functionality other than the hy- droxyl groups, and the hydroxyl
groups should be well spaced in the triol. Preferably, there is at least a
67% excess of hydroxy functionality In the triol relative to isocyanate
functionality in the sulfonated polyisocyanate. As one example of the
preferred prepolymer synthetic method, a sulfonate diol monomer, neopentyl
glycol, 25 and diphenylmethane diisocyanate are combined In methyl ethyl
ketone solvent In a ratio such that the number of isocyanate groups per
hydroxyl group is initially about 1.3. After all available hydroxyl groups
have been re- acted, a prepolymer Is obtained containing an excess of
isocyanate. The prepolymer is subsequently reacted with a hydrophobic triol
such that the ratio of isocyanate groups to hydroxyl groups is within the
range of about 0.3 to about 0.6. The resultant polyurethane polymer product
has cross-linkable hydroxyl groups pendant from 30 hydrophobic polymer
chain segments. The curable binder composition of the present invention
also comprises from about 10 parts to about 90 parts by weight of a
curable, sulfonated, hydroxy-functional vinyl chloride copolymer. The vinyl
chloride copo- lymer can be prepared by copolymerizing a vinyl chloride
monomer, a sulfonated monomer having a pendant [err] group, and optionally,
a monomer having a pendant epoxy group, and, if desired, other types of
mono- 35 mers amenable to copolymerization. As for such other types of
monomers, those containing a vinyl group are preferable. The combination of
these monomers for copolymerization can be varied to optimize the
properties of the resultant vinyl chloride copolymer. Preferably, the
curable vinyl chloride copolymer is used as the hard component of the
Inventive binder composition In combination with the curable polyurethane
polymer which is used as the soft component of the binder. 40      The
vinyl chloride copolymer can be prepared by various polymerization methods,
such as emulsion poly- merization, solution polymerization, suspension
polymerization, and block polymerization. In any of such poly- merization
methods, incremental or continuous addition of a molecular weight control
agent, a polymerization initiator, and the monomers for copolymerization
may be used when necessary. Preferably, the vinyl chloride monomer is
present in a sufficient amount such that the vinyl chloride copo- 45 lymer
has a vinyl chloride monomer unit content of at least 60% by weight.
Examples of suitable, sulfonated monomers having pendant [err] groups that
are amenable to copoly- merization include: [err] [err] 50        [err]
[err] [err] [err] [err] 55        [err] In the above, M is a cation
selected from the group consisting of [err], the alkali metal cations,
I.e.,  [err], and [err], and [err] wherein R can be hydrogen or an alkyl
group. M is preferably selected from the group consisting of    [err],  and
mixtures thereof. Most preferably, M is selected from the group consisting
of  [err], 7    EP 0 385 646 B1 [err], and mixtures thereof since the
corresponding acids, if present in the final copolymer, may tend to produce
an overall copolymer that Is subject to decomposition. The [err] groups
wherein M is selected from  [err], [err], and mixtures thereof, on the
other hand, have been found to be excellent dispersive moieties. R
represents an alkyl group, preferably having 1 to 20 carbon atoms. 5
Alternatively, sulfonate groups can also be incorporated into a vinyl
chloride copolymer having pendant hydroxy groups by way of the following
mechanisms: (I) 15 [ERR] In the foregoing reactions, R represents a
hydrocarbon group. 



40     The sulfonated monomer should be present in an amount suff icient to
provide a vinyl chloride copolymer comprising a plurality of pendant [err]
groups and having an [err] equivalent weight of from about 2,000 to about
100,000. Most preferably, the vinyl chloride copolymer has an [err]
equivalent weight of from about 5,000 to 30,000. With respect to both the
polyurethane polymer and the vinyl chloride copolymer, if the [err]
equivalent 45  weight is too low, then the dispersibility of magnetic
powders will not be adequate. On the other hand, if the [err] equivalent
weight is too high, then the resultant polymers may too hydrophilic to be
sufficiently soluble In organic solvents, the moisture resistance of a
coated layer will be reduced, and the magnetic powders may agglomerate,
resulting in reduced dispersibility. In order to provide a vinyl chloride
copolymer having a plurality of cross-linkable hydroxyl groups pendant 50
from the vinyl chloride copolymer backbone, the vinyl chloride copolymer
contains monomeric units having pen- dant hydroxyl groups. These monomer
units should be present In a sufficient amount such that the vinyl chlor-
ide copolymer has a hydroxyl equivalent weight of from about 500 to 10,000.
Examples of suitable monomers having pendant hydroxyl groups include, for
example, an alkanol ester of a [err]-unsaturated acid, which has 2 to 4
carbon atoms, such as 2-hydroxyethyl methacrylate, 2-hydroxypropyl
methacrylate or the like; an alkanol 55  ester of an unsaturated
dicarboxylic acid, such as 2-hydroxypropyl monomaleate, 2-hydroxypropyl
dimaleate, 2-hydroxybutyl monoitaconate or the like; an olefin type alcohol
such as 3-butene-1-ol, 5-hexene-1-ol or the like; an alkanol vinyl ether
such as 2-hydroxyethyl vinyl ether, 2-hydroxypropyl vinyl ether or the
like; an ac- rylamide such as N-methylolacrylamide,
N-methylolmethacrylamide or the like. 8    EP 0 385 646 B1 Alternatively, a
vinyl chloride copolymer comprising vinyl chloride monomer units and vinyl
acetate mono- mer units can be partially hydrolyzed to provide a vinyl
chloride copolymer comprising pendant, isocyanate re- active, i.e.,
cross-linkable, hydroxyl groups. Such a vinyl chloride copolymer would have
monomer units such as the following: 5 [ERR] The cross-linkable
hydroxyfunctionality generated by hydrolysis of some of the vinyl acetate
groups can, thus, contribute to the bridge formation reactions with a
curing agent 15     The vinyl chloride copolymer preferably contains
monomer units having pendant epoxy groups, such as: [ERR] The monomer units
of a vinyl chloride copolymer comprising such epoxy monomer units, for
example, would be as follows: 25 [ERR] where X represents the monomeric
unit portion containing [err] groups. Use of a monomer having a pendant
epoxy group improves the heat stability, durability, anti-abrasion prop- 40
erties, and the like of the vinyl chloride copolymer. When present in a
binder dispersion composition, the epoxy groups minimize the dechlorination
of the magnetic layer. By varying the epoxy equivalent weight in the re-
sultant vinyl chloride copolymer, the use of these epoxy monomers is also
effective for adjusting the glass- transition temperature (Tg) and
plasticizing effects of the binder composition. Examples of suitable
monomers having pendant epoxy groups include a glycidyl ether of an
unsaturated 45 alcohol, such as allylglycidyl ether or methallylglycidyl
ether; a glycidyl ester of an unsaturated acid, such as glycidyl acrylate,
glycidyl methacrylate, glycidyl-p-vinylbenzoate, methylglycidyl itaconate,
glycidyl ethylma- leate, glycidyl vinyl-sulfonate,
glycidyl(metha)allylsulfonate or the like; an epoxide olefin such as
butadiene monoxide, vinylcyclohexene monoxide, 2-methyl-5, 6-epoxyhexene,
or the like. The above-mentioned monomers may be used in an amount such
that the vinyl chloride copolymer has 50  an epoxy equivalent weight of
from about 500 to about 30,000, and preferably of from about 1,000 to
10,000. If the epoxy equivalent weight Is greater than about 30,000, the
heat-resistance of the copolymer will be low- ered. 



Other types of monomers amenable to copolymerization include various kinds
of vinyl esters, such as vinyl acetate, vinylidene chloride acrylonitrile,
methacrylonitrile, styrene, acrylic acid, methacrylic acid, acrylates, 55
such as methyl acrylate, ethyl acrylate, isopropyl acrylate, n-butyl
acrylate, 2-ethylhexyl acrylate, methacry- lates such as methyl
methacrylate, ethyl methacrylate, isopropylmethacrylate, n-butyl
methacrylate, isobutyl methacrylate, n-hexyl methacrylate, and lauryl
methacrylate, and other unsaturated monomers, such as vinyl ethers, aryl
ethers, aryl esters, acrylamide, methacrylamide, maleic acid, maleate
esters, mono-olefins, and 9    EP 0 385 646 B1 di-olefins. Dispersions
according to the present invention generally comprise a binder composition
and a pigment dis- persed in the binder composition. The binder composition
is a mixture of the above-described curable polyur- ethane polymer and
curable vinyl chloride copolymer. The pigment may be magnetizable or
nonmagnetizable. 5   Dispersion of the pigment in the binder is facilitated
by the incorporated sulfonate moiety. The resulting dis- persion can be
readily applied to a substrate, and cured through reaction of the remaining
cross-linkable hy- droxy groups. The preparation of dispersions of magnetic
powders with polyurethanes, as characterized by the present invention, is
relatively straight-forward. As indicated, addition of wetting agents or
dispersing agents can gen- 10 erally be avoided, even with relatively high
load situations, I.e., about 70% to 80% by weight of magnetic pig- ment
relative to binder, used in the preparation of high density media,
represented by at least about 30,000 flux changes perinch. A variety of
pigments may be used, including: ferric oxide; gamma ferric oxide; chromium
oxide; iron; iron-cobalt; cobalt; nickel; cobalt-nickel; cobalt-phosphorus;
and barium ferrite. It Is foreseen that a variety of loadings, densities,
solvent systems, etc., may be utilized. The following con- 15 ditions are
typical. 100 parts of fine pigment (Co-[err]-[err]) having a surface area
50 m2/g and a powder co- ercivity of 780 Oersted, 30 parts of binder, and
214 parts of solvent can be combined and shaken in a 0.5 liter sandmill
with steel media for 8 hours. The resulting dispersion can be readily
applied to a polymeric backing, e.g., polyethylene terephthalate, using a
knife coating method. In some applications, e.g., back-coat applications,
magnetic particles need not be used In the binder com- 20  position. The
dispersion can be readily cured with a multi-functional isocyanate curing
agent, e.g., a triisocyanate cross-linker. After a dispersion containing
pigment, solvent, and binders Is prepared, a curative is added. Atyp- ical
curative comprises, for example, a trilsocyanate such as the 3;1 adduct of
toluene diisocyanate with tri- methylol propane. One such material is
available under the trade designation Mondur[err] CB-75 from Mobay 25
Company. The curative is preferably added in a proportion of about 1-20%
based on binder weight. After the dispersion is coated and dried, a cure
takes place either at room temperature or at elevated temperatures (50-
60C). A variety of adjuvants can be incorporated Into the dispersions
useful in the present invention. These in- clude head-cleaning agents and
lubricants. Wetting agents and dispersants, although usable, can generally
30 be avoided in the binder of this invention. If the binder described
herein is used as a back-coat for magnetic media, the back-coat can include
non- magnetizable pigments, such as, for example, carbon black, graphite,
aluminum oxide, titanium dioxide, zinc oxide, silica gel, calcium
carbonate, and barium sulfate. The binder described herein can be used to
prepare magnetic media such as tapes, e.g., video tapes, com- 35 puter tape
and data cartridge tape, and diskettes, both single-sided and double-sided.
The following examples illustrate the improvement provided by the binder
composition of the present in- vention with respect to (a) viscosity of the
dispersion containing the magnetic particles and (b) squareness ratio of
the coating. Five polymeric materials were used to evaluate the binder
composition of the present invention: 40  Binder A: Sulfonated Hydroxy
Epoxy-functional Vinyl Chloride Copolymer MR-120: manufactured by Nippon
Zeon Co., Ltd. - Sulfonate equivalent weight: 19,000 grams/gram mole 



- Hydroxyl equivalent weight 1,900 grams/gram mole - Epoxy equivalent
weight: 5,400 grams/gram mole 45 Binder B: Sulfonated Hydroxy
Epoxy-functional Vinyl Chloride Copolymer MR-110: manufactured by Nippon
Zeon Co., Ltd. - Sulfonate equivalent weight: 16,000 grams/gram mole -
Hydroxyl equivalent weight: 4,250 grams/gram mole - Epoxy equivalent
weight: 1,400 grams/gram mole 50 Binder C: Carboxy Hydroxy-functional Vinyl
Chloride Copolymer - UCARMAG Binder 528; manufactured by Union Carbide
Corporation - Carboxyl equivalent weight 5,600 grams/gram mole - Hydroxyl
equivalent weight: 850 grams/gram mole Binder D: Hydroxy-functional Vinyl
Chloride Copolymer 56      - VAGH: manufactured by Union Carbide
Corporation - Hydroxyl equivalent weight: 740 grams/gram mole Binder E:
Sulfonated hydroxy-functional polyurethane - Sulfonate equivalent weight:
12,000 grams/gram mole 10    EP 0 385 646 B1 - Hydroxyl equivalent weight
1,700 grams/gram mole Preparation of Binder E 5      "Tone" 0210 (67.77 kg)
(164 equivalents), toluene (8.16 kg), and DMSSIP (5.72 kg) (39 equivalents)
were combined and then heated to [err] with distillation of toluene. The
remainder of toluene was removed under vacuum at [err]. The vacuum was
released under nitrogen and 40 g of tetrabutyltitanate was added. The sys-
tem was then heated to [err] under nitrogen and held for 3 hours while
collecting methanol distillate. After cooling to [err], a vacuum was pulled
on the reaction mixture and these conditions were held for 4 hours. 10  The
sulfonated diol product was filtered and cooled. The hydroxyl equivalent
weight of the sulfonated diol was 603 grams. The sulfonate equivalent
weight was 3745 grams. Methyl ethyl ketone (74.84 kg), cyclohexanone (18.14
kg), neopentyl glycol (3.97 kg) (76.2 equivalents), and the above-described
sulfonated diol (15.88 kg) (29.1 equivalents), were combined, and methyl
ethyl ketone (9.1 kg) was distilled off. 15 Diphenylmethane diisocyanate
(17.15 kg) (137.2 equivalents) and dibutyltin dilaurate (23 g) were added.
The reaction was held at [err] for 3 hours, whereupon this prepolymer
solution was drained to a clean dry holding container. It showed an
isocyanate equivalent weight of 1,450 grams/equivalent. Methyl ethyl ketone
(22.68 kg) and "Tone" 0305 (12.02 kg) (66.8 equivalents) were combined in
the reaction vessel whereupon the pre- polymer solution was added to this
reaction mixture with stirring. After the isocyanate had reacted, a further
20 addition of diphenylmethane diisocyanate (1.2 kg) gave a final inherent
viscosity in tetrahydrofuran of 0.30. The product had a hydroxy equivalent
weight of 1,700 grams/equivalent and a sulfonate equivalent weight of
12,000 grams/equivalent. Commercially available materials used to prepare
Binder E are the following: "Tone" 0305:   a polycaprolactone triol
manufactured by Union Carbide, molecularweight about 540, hydrox- 25
yl equivalent weight about 180. "Tone" 0210:   a polycaprolactone diol
manufactured by Union Carbide, molecularweight about 825, hydrox- yl
equivalent weight about 415. DMSSIP:      dimethyl sodium
sulfoisophthalate, an aromatic sodium sulfonate salt, molecular weight 296.
30 Example 1 A magnetic tape of this invention was prepared from the
following ingredients in the amounts Indicated: 35 Ingredient
Parts by weight Co-[err]  (specific  surface  area: 50 m2/g)
100 Binder E
17.5 



40     Binder A
7.5 Methyl ethyl ketone
186 Toluene
0 Cyclohexanone
46 45 The composition described above was introduced into a 0.5 liter
sandmill and mixed and dispersed therein, with steel media, for 8 hours.
The resulting dispersion was applied to a film of a polyethylene
terephthalate 50 (thickness: 25 pm) by means of knife coating and the
resulting coated film was allowed to stand in a parallel magnetic field of
1400 Oersted for about one second. The magnetic layer obtained had a
thickness of about 5 pm. Example 2 55 A magnetic tape of this invention was
prepared according to the procedure set forth in Example 1 from the
following ingredients in the amounts indicated:    EP 0 385 646 B1
Ingredient                                                   Parts by
weight Co-[err]  (specific  surface  area:  50 [err]/g)
100 Binder E
12.5 Binder A
12.5 Methyl ethyl ketone
186 Toluene
0 10    Cyclohexanone
46 Example 3 15 A magnetic tape of this invention was prepared according to
the procedure set forth in Example 1 from the following ingredients in the
amounts indicated: 20     Ingredient
Parts  by weight Co-[err]   (specific  surface  area:  50 [err] /g)
100 Binder  E
17.5 Binder  B
7.5 25 Methyl ethyl ketone
175 Toluene
58 Cyclohexanone
58 30 Example 4 A magnetic tape of this Invention was prepared according to
the procedure set forth in Example 1 from 35  the following ingredients in
the amounts indicated: Ingredient
Parts  by weight Co-[err]  (specific  surface  area:  50  [err] /g)
100 Binder  E
12.5 Binder  B
12.5 Methyl  ethyl  ketone
175 45      Toluene
58 Cyclohexanone
58 50   Comparative Example A A magnetic tape similar to that of Example 1
was prepared according to the procedure set forth in Example 1 from the
following ingredients in the amounts indicated. The only exception was that
Binder C was used In- stead of Binder A. Binder C, unlike Binder A, did not
contain sulfonate functionality. 55 



12    EP 0 385 646 B1 Ingredient
Parts  by  weight Co-[err] (specific surface area: 50 [err]/g)
100 5    Binder E
17.5 Binder C
7.5 Methyl ethyl ketone
175 Toluene
58 10   Cyclohexanone
58 Comparative Example B 15 A magnetic tape similar to that of Example 2
was prepared according to the procedure set forth in Example 2 from the
following ingredients in the amounts indicated. The only exception was that
Binder C was used In- stead of Binder A. Binder C, unlike Binder A, did not
contain sulfonate functionality. 20 Ingredient
Parts by weight Co-[err] (specific surface area: 50 [err]/g)
100 Binder E
12.5 25     Binder  C
12.5 Methyl ethyl ketone
175 Toluene
58 Cyclohexanone
58 30 Comparative Example C 35      A magnetic tape similar to that of
Example 3 was prepared according to the procedure set forth in Example 3
from the following ingredients in the amounts indicated. The only exception
was that Binder D was used in- stead of Binder B. Binder D, unlike Binder
B, did not contain sulfonate functionality. 40   Ingredient
Parts by weight Co-[err] (specific surface area: 50 [err]/g)
100 Binder  E
17.5 Binder D
7.5 45 Methyl ethyl ketone
175 Toluene
58 Cyclohexanone
58 50 The dispersions for preparing the tapes of the foregoing examples
were evaluated for viscosity. The squareness ratio of the magnetic coatings
of the tapes prepared in the foregoing examples were also meas- ured. The
results are set forth In Table 1: 55 13    EP 0 385 646 B1 Table 1 5
Viscosity   Square- Polar group of       of      ness ratio vinyl chloride
magnetic     of 



Example number         copolymer         dispersion[err] magnetic 10
(cps)      coating[err] 1                   [err]             4530
0.80 2                   [err]             6380         0.77 3
[err]             1860         0.80 4                   [err]
2320         0.80 Comparative A            -COOH             24000
0.72 Comparative B              -COOH             27000         0.70 20
Comparative C               N/A            35600         0.66 [err]
Dispersion viscosity, in centipoise, is a measure of the ease of flow of a
dispersion. The magnetic 25        dispersion viscosity was measured on a
Brookfield viscometer model LVTD (Brookfield Engineering Laboratories,
Inc.) using spindle LV-3. In general, magnetic dispersions of relatively
high dispersion 30        viscosity have been ineffective or inefficient
for obtaining high quality magnetic recording media under certain
circumstances, for example, low level of 35        solvent, high particle
loading, or high squareness ratio. 2  Squareness ratio (Br/Bm) is the ratio
of a residual magnetization (Br) to a saturation magnetization (Bm). For
randomly-oriented particles, the squareness ratio is 0.5 and for ideally
and perfectly oriented particles, the ratio is equal to 1.0. 45 The data in
Table 1 show that the presence of -SO3Na moieties in the vinyl chloride
copolymer reduces the viscosity of the magnetic dispersion and increases
the squareness ratio of the magnetic coating resulting 50 from the
dispersion. Examples 5-6 The following examples illustrate how the presence
of vinyl chloride copolymer in the binder of this inven- 55 tion improves
the physical characteristics of a magnetic recording medium formed
therefrom. The following formulations were used to prepare the binders of
Comparative Example D and Examples 5 and 6. 14    EP 0 385 646 B1 Amount
(parts  by weight) 5                                         Comparative
Ingredient                         Example   D    Example  5    Example 6
Co-[err]  (specific surface  area:  50 [err]/g)             100
100             100 Aluminum oxide                           7
7               7 Binder  E                               25
17.5            12.5 15     Binder A                                  0
7.5           12.5 Tetrahydrofuran                       235
235              235 Polyisocyanate  compound                 7
7               7 ("Mondur" CB-601, 20       Mobay Company) Myristic acid
2.5               2.5             2.5 Butyl  stearate
1                 1               1 



25 The Co-[err], aluminum oxide, Binder E, and Binder A were introduced
Into the tetrahydrofuran in a 55 gallon drum, and the resulting mixture was
dispersed in a 22 liter horizontal sandmIII with glass media for about 30
14 hours. The resulting dispersion was filtered through a "Nippon Roki
HT-40" filter. The polyisocyanate compound, myristic acid, and butyl
stearate were added to the filtered dispersion. The resulting dispersion
was applied to one major surface (front side) of a polyethylene
terephthalate film (thickness: 11 [err]) by means of gravure coat- ing. The
other major surface of the polyethylene terephthalate film (back side) had
a back-coat comprising 35 carbon black, aluminum oxide, and binders, which
back-coat had been coated on the polyethylene terephtha- late film by means
of gravure coating before the magnetizable dispersion had been coated on
the front side. The back-coat had been prepared in the following manner.
Carbon black (100 parts by weight, particle size of 42 nm, specific surface
area of 80 [err]/g), aluminum oxide (9 parts by weight), a dispersant (5
parts by weight, a phosphorylated polyol/quaternary ammonium salt mixture),
phenoxy resin (58 parts by weight, PKHH, Union 40 Carbide Co.), and
polyurethane (88 parts by weight, "Estane" 5705, B.F. Goodrich Co.) were
dispersed In tet- rahydrofuran (1473 parts by weight) in a 22 liter
horizontal sandmill by means of glass media. Polyisocyanate (34 parts by
weight, "Mondur" CB-601) was added to the dispersion prior to coating. The
back-coat had a root mean square roughness of about 350 nm. The resulting
coated film was allowed to stand in a parallel magnetic field of 3000 gauss
for 0.1 second and then dried through a dryer at a temperature of 60 -
[err]. The resulting 45  dried coating was calendered with a metal roll,
and the magnetic layer obtained had a thickness of about 2.5 [err]. The
resulting calendered coating was wound (total coating length amounted to
1000 m) and slit to a tape width of 6.35 mm. The physical properties of the
thus-formed tapes are set forth in Table 2. 50 55 15    EP 0 385 646 B1
Table 2 5                 Viscosity    Squareness of magnetic  ratio of
Surface Example   dispersion   magnetic     Tg[err] roughnss[err]
Output[err] Cure[err] number         (cps)        coating   [err]
[err]       (dB)       (%) Compara- 10    tive D         3060
.85        40       18           -1        97 5           2700
.84        60       10            0        96 6           2200
.84        70       10            0        95 15 [err]  Glass transition
temperature  (Tg) means a temperature of peak tan delta measured by an
autovibron, in the uncured state. 20 2 Root mean square roughness of the
surface of the front-coat was measured by microscopic interferometry. 25
[err] Output was measured by a data cartridge drive with 50,000 flux
changes  per  inch at a tape speed of 120 inches per  second. 30 [err] Cure
means the ratio of amount of binder unextracted in tetrahydrofuran in the
cured state to amount of 



35          binder extracted  in tetrahydrofuran in the uncured state as
measured by gel permeation chromatography (GPC).   Samples were cured by
heating at [err]  for 3 days prior  to extraction. 40 The data in Table 2
show that the presence of [err] moieties in the vinyl chloride copolymer
increases the glass transition temperature in the uncured state, reduces
the surface roughness of the front-coat, and 45  increases the output.
Various modifications and alterations of this Invention will become
apparent to those skilled in the art with- out departing from the scope and
spirit of this invention, and it should be understood that this invention
is not to be unduly limited to the illustrative embodiments set forth
herein. 50 Claims 1. A curable binder composition, comprising: (a) from 10
to 90 parts by weight of a curable, sulfonated, hydroxy-functional
polyurethane polymer, 55         which comprises: (i) a first plurality of
[err] groups pendant from the polyurethane polymer backbone, wherein the
polyurethane polymer has an [err] equivalent weight of from 2,000 to
100,000, and wherein M is selected from the group consisting of   [err]
where R can be [err] or an alkyl group, 16    EP 0 385 646 B1 Table 2 5
Viscosity    Squareness of magnetic  ratio of              Surface
3        4 Example   dispersion   magnetic   Tg[err] roughness[err]
Output[err]   Cure[err] number         (cps)        coating   [err]
[err]          (dB)      (%) Compara- 10    tive D         3060
.85       40        18          -1         97 5           2700
.84       60        10           0         96 6           2200
.84       70        10           0         95 15 [err]   Glass transition
temperature  (Tg) means a temperature of peak tan delta measured by an
autovibron, in the uncured state. 20 2 Root mean square roughness of the
surface of the front-coat was measured by microscopic interferometry. 25 3
output was measured by a data cartridge drive with 50,000 flux changes per
inch at a tape speed of 120 inches per second. 30 [err]   Cure means  the
ratio of amount of binder unextracted in tetrahydrofuran in the cured state
to amount of 35          binder extracted  in tetrahydrofuran in the
uncured state as measured by gel permeation chromatography (GPC). Samples
were cured by heating at [err] for 3 days prior to extraction. 40 



The data in Table 2 show that the presence of [err] moieties in the vinyl
chloride copolymer Increases the glass transition temperature in the
uncured state, reduces the surface roughness of the front-coat, and 45
increases the output. Various modifications and alterations of this
invention will become apparent to those skilled In the art with- out
departing from the scope and spirit of this invention, and it should be
understood that this invention is not to be unduly limited to the
illustrative embodiments set forth herein. 50 Claims 1. A curable binder
composition, comprising: (a) from 10 to 90 parts by weight of a curable,
sulfonated, hydroxy-functional polyurethane polymer, 55         which
comprises: (i) a first plurality of [err] groups pendant from the
polyurethane polymer backbone, wherein the polyurethane polymer has an
[err] equivalent weight of from 2,000 to 100,000, and wherein M is selected
from the group consisting of     [err]  where R can be [err] or an alkyl
group, 16    EP 0 385 646 B1 and mixtures thereof; and (ii) a first
plurality of cross-linkable hydroxyl groups wherein the polyurethane
polymer has a hy- droxyl equivalent weight of from 500 to 10,000, and
wherein atleast a majority of the hydroxyl groups are pendant from the
polyurethane polymer backbone at locally hydrophobic sites; and 5
(b) from 10 to 90 parts by weight of a curable, sulfonated,
hydroxy-functional vinyl chloride copolymer, which comprises: (i) a second
plurality of [err] groups pendant from the vinyl chloride copolymer
backbone, wherein the vinyl chloride copolymer has an [err] equivalent
weight of from 2,000 to 100,000, and wherein M is selected from the group
consisting of     [err]  where R can be [err]  or an alkyl group, 10
and mixtures thereof; and (ii) a second plurality of cross-linkable
hydroxyl groups wherein the vinyl chloride copolymer has a hydroxyl
equivalent weight of from 500 to 10,000. 2. The curable binder composition
according to claim 1, further comprising a plurality of epoxy groups pen-
15      dant from the vinyl chloride copolymer backbone, wherein the vinyl
chloride copolymer has an epoxy equivalent weight of from 500 to 30,000. 3.
A dispersion for use in magnetic recording media, comprising: (a) a binder
composition which comprises: 20          (i) from 10 to 90 parts by weight
of a curable, sulfonated, hydroxy-functional polyurethane polymer, which
comprises a f irst plurality of [err] groups pendant from the polyurethane
polymer backbone, wherein the polyurethane polymer has an [err] equivalent
weight of from 2,000 to 100,000, and wherein M Is selected from the group
consisting of     [err]   where R can be [err] or an alkyl group, and
mixtures thereof; and a first plurality of cross-linkable hydroxyl groups
wherein the 25           polyurethane polymer has a hydroxyl equivalent
weight of from 500 to 10,000, and wherein at least a majority of the
hydroxyl groups are pendant from the polyurethane polymer backbone at
locally hydrophobic sites; (ii) from 10 to 90 parts by weight of a curable,
sulfonated, hydroxy-functional vinyl chloride copoly- mer, which comprises
a second plurality of [err] groups pendant from the vinyl chloride
copolymer 30           backbone, wherein the vinyl chloride copolymer has
an [err] equivalent weight of from 2,000 to 100,000, and wherein M is
selected from the group consisting of     [err]   where R can be [err] or
an alkyl group, and mixtures thereof; and a second plurality of
cross-linkable hydroxyl groups wherein the vinyl chloride copolymer has a
hydroxyl equivalent weightof from 500 to 10,000; and 35        (b) a
pigment dispersed in said binder composition. 4. The dispersion according
to claim 3, wherein the pigment is a magnetizable pigment. 



5. The dispersion according to claim 3, further comprising a plurality of
epoxy groups pendant from the vinyl chloride copolymer backbone, wherein
the vinyl chloride copolymer has an epoxy equivalent weight of 40      from
500 to 30,000. 6. A composite for magnetic recording, comprising: (a) a
substrate having a front side and a backside; (b) a first cured coating on
the front side of the substrate, said first cured coating comprising: 45
(i) from 10 to 90 parts by weight of a curable, sulfonated,
hydroxy-functional polyurethane polymer, which comprises a first plurality
of [err] groups pendant from the polyurethane polymer backbone, wherein the
polyurethane polymer has an [err] equivalent weight of from 2,000 to
100,000, and wherein M is selected from the group consisting of     [err]
where R can be [err] or an alkyl group, and mixtures thereof; and a first
plurality of cross-linkable hydroxyl groups wherein the 50
polyurethane polymer has a hydroxyl equivalent weight of from 500 to
10,000, and wherein at least a majority of the hydroxyl groups are pendant
from the polyurethane polymer backbone at locally hydrophobic sites; and
(ii) from 10 to 90 parts by weight of a curable, sulfonated,
hydroxy-functional vinyl chloride copoly- mer, which comprises a second
plurality of [err] groups pendant from the vinyl chloride copolymer 55
backbone, wherein the vinyl chloride copolymer has an [err] equivalent
weight of from 2,000 to 100,000, and wherein M is selected from the group
consisting of     [err]  where R can be [err] or an alkyl group, and
mixtures thereof; and a second plurality of cross-linkable hydroxyl 17    *
EP 0 385 646 B1 groups wherein the vinyl chloride copolymer has a hydroxyl
equivalent weight of from 500 to 10,000; and (c) a magnetizable pigment
dispersed in said first cured coating. 5   7. The composite according to
claim 6, further comprising a plurality of epoxy groups pendant from the
vinyl chloride copolymer backbone, wherein the vinyl chloride copolymer has
an epoxy equivalent weight of from 500 to 30,000. 8. The composite
according to claim 6, further comprising a second cured coating on the back
side of the substrate, said second cured coating comprising: (a) from 10 to
90 parts by weight of a curable, sulfonated, hydroxy-functional
polyurethane polymer, which comprises a first plurality of [err] groups
pendant from the polyurethane polymer backbone, wherein the polyurethane
polymer has an [err] equivalent weight of from 2,000 to 100,000, and where-
in M is selected from the group consisting of     [err]  where R can be
[err] or an alkyl group, 15        and mixtures thereof; and a first
plurality of cross-linkable hydroxyl groups wherein the polyurethane
polymer has a hydroxyl equivalent weight of from 500 to 10,000, and wherein
at least a majority of the hydroxyl groups are pendant from the
polyurethane polymer backbone at locally hydrophobic sites; and (b) from 10
to 90 parts by weight of a curable, sulfonated, hydroxy-functional vinyl
chloride copolymer, which comprises a second plurality of [err] groups
pendant from the vinyl chloride copolymer back- 20        bone, wherein the
vinyl chloride copolymer has an [err] equivalent weight of from 2,000 to
100,000, and wherein M is selected from the group consisting of     [err]
where R can be [err] or an alkyl group, and mixtures thereof; and a second
plurality of cross-linkable hydroxyl groups wherein the vinyl chloride
copolymer has a hydroxyl equivalent weight of from 500 to 10,000. 25 9. The
composite according to claim 8, further comprising pigment dispersed in
said second cured coating. Patentanspr Oche 30  1. Eine vulkanisierbare
Bindemittelzusammensetzung, die folgendes umfast (a) 10 bis 90
Gewichtsanteile sines vulkanisierbaren, sulfonlerten, hydroxy-funktionalen
Polyurethan- polymers, welches folgendes urnfalt: (I) eine erste Mehrzahl
von SO3M Gruppen, die Seitengruppen der Polyurethanpolymer-Hauptkette
darstellen, wobei das Polyurethanpolymer esne SO3M Aquivalentmasse von
2.000 bls 100.000 auf- 35           weist, und wobel M aus der Gruppe
ausgewihit wird, die HI, Li+, Na+, Ki und NR41 umfatt, wobel 



R H+ darstellen kann oder eine Alkylgruppe, sowle Mischungen daraus; und
(il) elne erstb Mehrzahl von vernetzbaren Hydroxylgruppen, wobei das
Polyurethanpolymer sine Hydroxyl-Aqulvalentmasse von 500 bis 10.000
aufwelst, und wobel wenigstens elne Mehrzahl der Hydroxylgruppen
Seltengrupppen der Polyurethanpolymer-Hauptkette an lokal hydrophoben Stel-
40          len darstellen; und (b) 10 bis 90 Gewichtsanteile sines
vulkanislerbaren, suifonierten, hydroxy-funktionalen Vinylchlorld-
copolymers, welches folgendes umfalt (I) esne zwelte Mehrzahl von SO3M
Gruppen, die Seltengruppen der Vlnylchlorldcopolymer-Haupt- kette
darstallen, wobel das Vinylchloridcopolymer esne SO3M Aqulvalentmasse von
2.000 bbs 46           100.000 aufweist, und wobel M aus der Gruppe
ausgewihit wird, die HI, Li+, Na+, K4 und NR4+ urn- failt, wobel R H+
darstellen kann oder elne Alkylgruppe, sowle Mbschungen daraus; und (ii)
sine zwelte Mehrzahl von vernetzbaren Hydroxylgruppen, wobel das
Vinylchloridcopolymer sine Hydroxyl-Aquivalentmasse von 500 bis 10.000
aufwelst. 2. Vulkanisierbare Bindemlttelzusammensetzung nach Anspruch 1,
dadurch gekennzelchnet, dal sle ferner sine Mehrzahl von Epoxygruppen
aufweist, die Seitengruppen der Vlnylchlorldcopolymer-Hauptkette
darstellen, wobel das Vlnylchlorldcopolymer sine Epoxid-Aquivalentrnasse
von 500 bis 30.000 aufwelst. 3. Dispersion zur Verwendung be! magnetischen
Aufzeichnungstrigern, folgendes umfassend: (a) elne
Blndemittelzusammensetzung, die folgendes umfait 55           (1) 10 bis 90
Gewichtsanteile elnes vulkanisierbaren, sulfonlerten, hydroxy-funktionalan
Polyure- thanpolymers, welches folgendes umfagt eln erste Mehrzahl von SO3M
Gruppen, die Seltengrup- pen der Polyurethanpolymer-Hauptkette darstellen,
wobel das Polyurethanpolymer elne SO3M 18    Aquivalentmasse von 2.000 bis
I 00.000i ufweist, und wobei M aus der Gruppe ausgewlhit wird, die i+, Li+,
Na+, Ki und NR4+ umfallt, wobei R H" darstellen kann oder sine Aikylgruppe,
sowle Mi- schungen daraus; und sine erste Mehrzahl von vernetzbaren
Hydroxyigruppen, wobel des Poly- urethanpolymer eine
Hydroxyi-Aquivalentmasse von 500 bie 10.000 aufweist, und wobel wenig- 5
stens sine Mehrzahl der Hydroxyigruppen Seitengrupppen der
Polyurethanpolymer-Hauptkette an iokal hydrophoben Steilen darstellen; (1i)
10 bWs 90 Gewlchtsantelle sines vulkanisierbaren, sulfonierten,
hydroxy-funktlonalen Vinylchio- ridcopolymers, welches folgendes umfagt.
sine zweite Mehrzahl von S03M Gruppen, die Seiten- gruppen der
Vinylchlorldcopolymer-Hauptkette darstelien, wobei das
Vinylchloridoopolymer sine 10           SO3M Aquivalentmasse von 2.000 bWe
100.000 aufwelst, und wobel M aus der Gruppe ausgewAhit wird, die H+i, Li+,
Na+, I< und NR4' umfaBt, wobel R H+ darstellen kann oder sine Alkylgruppe,
sowle Mischungen daraus; und sine zwelte Mehrzahl von vernetzbaren
Hydroxyigruppen, wobel das Vi- nylchlorldcopolymer sine
Hydroxyl-Aquivalentmasse von 500 bis 10.000 aufweist; und (b) sin In der
genannten Bindemitteizusammensetzung dispergiertes Pigment. 1S 4.
Dispersion nach Anspruch 3, dadurch gekennzeichnet, daB es sich bel dem
Pigment um sin magnetisler- bares Pigment handeit. 5. Dispersion nach
Anspruch 3, dadurch gekennzeichnet, daB sie ferner sin Mehrzahl von
Epoxygruppen 20      aufweist, die Seitengruppen der
Vinylchloridcopoiymer-Hauptkette darstellen, wobei des Vinylchlorldco-
polymer sine Epoxid-Aquivalentmasse von 500 bis 30.000 aufwebst. 6.
Zusammensetzung fOr sine magnetische Aufze~ichnung, folgendes umfassend:
(a) sin Substrat mit einer Vorderseite und einer Ruckseite; 25        (b)
sine erste vulkanisierte Beschichtung auf der Vorderseit des Substrate,
dadurch gekennzeichnet, daB die genannte erste vulkanislerte Beschichtung
foIgendes umfagt (i) 10 bis 90 Gewichtsanteile sines vulkanislerbaren,
sulfonlerten, hydroxy-funktionalen Polyure- thanpolymers, weiches foIgendes
umfaft sine erste Mehrzahl von SO3M Gruppen, die Seltengrup- pen der
Polyurethanpolymer-Hauptkette darstellen, wobei des Poiyurethanpolymer sine
SO3M 30           Aquivalentmasse von 2.000 bis 100.000 aufweist, und wobei
M aus der Gruppe ausgewihit wird, 



die H+, Lil, Na+, Ki und NPR4 umfaBt, wobei R H4 darstelien kann odor sine
Aikylgruppe, sowle Mi- schungen daraus; und sine orate Mehrzahl von
vernetzbaren Hydroxyigruppen, wobel des Poly- urethanpolymer sine
Hydroxyi-Aquivalentmasse von 500 bis 10.000 aufweist, und wobei wenig-
stens sine Mehrzahl der Hydroxyigruppen Seltbngrupppen der
Polyurethanpolymer-Hauptkette an 35           lokal hydrophoben Stellen
darstellen; und (ii) 10 bis 90 Gswichtsantelle sines vulkanislerbaren,
sulfonierten, hydroxy-funktionalen Vinyichlo- ridcopolymers, weiches
foigendes umfaBt: sine zwelte Mehrzahl von SO3M Gruppen, die Selten-
gruppen der Vinylchloridcopolymer-Hauptkette darstellen, wobei das
Vinylchloridoopolymer sine SO3M Aquivalentmasse von 2.000 bis 100.000
aufweist, und wobei M aus der Gruppe ausgewahit wird, die HI, Li+, Ni', K+
und NR44 umfaBt, wobel R H+ darstellen kann oder sine Alkylgruppe, sowle
Mischungen daraus; und sine zwelte Mehrzahl von vernetzbaren
Hydroxylgruppen, wobel des Vi- nylchlorldcopolymer sine
Hydroxyi-Aquivalentmasse von 500 bW 10.000 aufweist; und (c) sin
magnetislerbares Pigment, des In der genanntbn ersten vulkanisierten
Beschichtung disperglert ist. 4   7. Zusammensetzung nach Anspruch 6,
dadurch gekennzeichnet, daB ale ferner emn Mehrzahl von Epoxygruppen
aufwelst, die Seltengruppen der Vinylchloridcopolymer-Hauptkette
darsteilen, wobei dis Vinylchloridcopolymer eine Epoxid-Aquivalentmasse von
500 bis 30.000 aufweist 8. Zusammensetzung nach Anspruch 6, ferner dadurch
gekennzelchnet, daB sie sine zweite vulkanisierts 50      Beschichtung auf
der RUckseite des Substrate aufwelst, dadurch gekennzeichnet, daB die
genannte zwei- ts vulkanisierte Beschichtung foigendes umfaBt: (a) 10 bis
90 Gewichtsanteile eines vulkanisierbaren, sulfonierten,
hydroxy-funktionalen Polyurethan- polymers, welches folgendes umraBt: sine
erste Mehrzahl von SO3M Gruppen, die Seltengruppen der
Polyurethanpolymer-Hauptkette darstellen, wobel des Polyurethanpolymer sine
S03M Aquivalentmas- 5a se von 2.000 bis 100.000 aufwelst, und wobei M aus
der Gruppe ausgewAhit wird, die H', Li+, Na, K' und NR4+ umfaBt, wobei R H+
darstellen kann oder sine Alkylgruppe, sowie Mischungen daraus; und sine
orate Mehrzahl von vernetzbaren Hydroxyigruppen, wobel des
Polyurethanpolymer sine Hydro- 19    xyl-Aquivalentmasse von 500 bis 10.000
aufweist, und wobei wenigstens sine Mehrzahl der Hydroxyl- gruppen
Seltengrupppen derPolyurethanpolymer-Hauptkette an lokal hydrophoben
Stellen darstellen; und (b) 10 bis 90 Gewichtsanteile sines
vulkanisierbaren, sulfonierten, hydroxy-funktionalen Vinyichlorid- 5
copolymers, welches folgendes umfal~t: sine zweite Mehrzahl von SO3M
Gruppen, die Seltengruppen der Vinylchloridcopolymer-Hauptkette darstellen,
wobel das Vinylchlorldcopolymer sine SO3M Aquiva- lentmasse von 2.000 bis
100.000 aufwelst, und wobei M aus der Gruppe ausgewilhit wird, die H+, LiV,
Na+, K+ und NVR4 umfaolt, wobei R H+ darstellen kann oder sine Alkyigruppe,
sowie Mischungen daraus; und sine zweite Mehrzahl von vernetzbaren
Hydroxylgruppen, wobei dis Vinylchloridoopolymer sine *o
Hydroxyl-Aqulvalentmasse von 500 bis 10.000 aufwelstL 9. Zusammensetzung
nach Anspruch 8, ferner dadurch gekennzeichnet, daB sie sin Pigment umfait,
des in der genannten zwelten vulkanislerten Beschichtung disperglert ist.
15 Rovendlcatlons 1. Composition durcissable de llant, comprenant: (a) de
10 A 90 parties en polds d'un polymbre de polyurethanne A fonctlonnalite
hydroxy, sulfone, dur- 20        cissable, qui comprend: (i) une premNire
pluralite de groupes SO3M lateraux par rapport A l'ossature du polymbre de
polyu- rethanne, le polymere de polyur6thanne ayant une masse equivalente
de SO3M de 2000 A 100 000, M etant chobl parmi l'ensemble comprenant H+,
Li+, Na+, K+, NR44 ob R pout btre HI ou un groups alkyle, et leurs melanges
; et  - 25           (ii) une premiere pluralite de groupes hydroxy
reticulables, dans lesquels le polymere de polyur6- thanne a une masse
dquivalente d'hydroxyle de 500 a 10 000, au molns une majorit6 des groupes 



hydroxyle etant lateraux par rapport A l'ossature polymere de polyurbthanne
sur des sites locale- ment hydrophobes ; et (b) de 10 A 90 parties en poids
d'un copolymbre de chlorure de vinylo A fonctionnalite hydroxy, suffon6, 30
durcissable, qui comprend: (i) une deuxilme pluralite de groupes SO3M
lateraux par rapport A l'ossature du copolymbre de chlo- rure de vinyle, Io
copolymere de chlorure de vinyls ayant uns masse equivalonte de SO3M de
2000 A 100 000, M etant cholsi parmi l 'ensemble comprenant HI, U+, Ni+,
IC, NiR4 ou R pout etre HI ou un groupe alkyle, et leurs melanges; et 35
(i) une deuxilme pluralitA de groupes hydroxyle reticulables o0 le
copolymere de chlorure de vinyl. a une masse 6quivalents d'hydroxyle de 500
a 10 000. 2.  Composition durcissable de liants selon la revendication 1,
comprenant en outre une pluralite de groupes bpoxy lateraux par rapport A
1'ossature du copolymbre de chlorure de vinyle, le copolymbre do chlorure
40      de vinyl. ayant une masse 6quivalente d'epoxy de 500 A 30 000. 3
Dispersion destinoe a Afro utilis~e dans des supports d'enregistrements
magnetiques, comprenant: (a) une composition de Ilant qui comprond: (1) de
10 A 90 parties en polds d'un polymere de polyurethanne A fonctionnalite
hydroxy, sulfone, durcissable, qui comprend une premlere pluralite de
groupes SO3M latiraux par rapport A lossature du polymere de polyurethanne,
le polymbre de polyurethanne ayant une masse equlvalente de SO3M de 2000 A
100 000, M etant choisi parmi l'ensemble comprenant H+, Ui, Na+, K+, NR4V
ob R pout Mtre HI ou un groups alkyle, et leurs m~langes ; et une premlere
plurallte de groupes hydroxy reticulables, dans lesquels le polymere de
polyurethanne a une masse equivalente d'hydroxyle de 500 A 10 000, au molns
une majorite des groupes hydroxyle etant lateraux par rapport A l'ossature
polymrre de polyurethanne sur des sites localement hydrophobes; (li) de 10
a 90 parties on poids d'un copolymere de chlorure de vinylo a
fonctionnallte hydroxy, sul- fonb, durcissable, qui comprend une deuxibme
pluralite de groupes S03M lateraux par rapport A l'ossature du copolymbre
de chlorure de vinyle, le copolymere de chlorure de vinyl. ayant une mas-
so bqulvalentb de SO3M de 2000 A 100 000, M etant cholsl parml l'ensemble
compronant H+, Li+, Na4, K+, NR4V o R pout Atre H4 ou un groupo alkyle, ot
leurs melanges ; et une deuxibme pluralite de groupes hydroxyle
reticulables oO le copolymere de chlorure de vinyl. a une masse equivalente
d'hydroxyle de 500 A 10 000 et 20    EP 0 385 646 B1                 !  !
M      } (b) un pigment disperse dans ladite composjion de llant. 4.
Dispersion selon la revendication 3, dans laquelle le pigment est un
pigment magnetisable. 5 5. Dispersion selon la revendlcation 3, comprenant
en outre une pluralite de groupes epoxy lateraux par rap- port a 1 ossature
du copolymere de chlorure de vinyle, le copolymere de chlorure de vinyl.
ayant une mas- so equivalente d'epoxyde de 500 & 30 000. 6. Composite pour
enregistrement magnetique, comprenant: 10        (a) un substrat ayant un
cotb endroit et un cote envers; (b) un premier revetement durcl sur le cMtA
endrolt du substrat, ledit premier rev~tement durcl compre- nant: (i) de 10
A 90 parties en polds d'un polymbre de polyur6thanne a fonctionnallte
hydroxy, sulfone, durcissable, qul comprend une premlere plurallte de
groupes SO3M lateraux par rapport A l'ossature du polymere de
polyur6thanne, le polymere de polyurethanne syant une masse equlvalente de
15           SO3M de 2000 A 100 000, M etant cholsi parmi l'ensemble
comprenant HI, UL, Nae, K+, NRV oi R peut etre HI ou un group. alkyle, et
leurs melanges ; et une premlire plurallte de groupes hydroxy reticulables,
dans lesquels le polymere de polyurethanne a une masse equlvalente
d'hydroxyle de 500 a 10 000, au molns une majoritd des groupes hydroxyle
etant lateraux par rapport a l'ossature 20           polymbre de
polyurethanne sur des sites localement hydrophobes; (iI) de 10 A 90 parties
en polds d'un copolymbre de chlorure de vinyle A fonctlonnallte hydroxy,
sul- 



fone, durcissable, qui comprend une deuxibme plurallte de groupes S03M
lateraux par rapport a l'ossature du copolymere de chlorure de vinyle, le
copolymbre de chlorure de vinyls ayant une mas- se equivalente de SO3M de
2000 a 100000, M btant choisi parmi l'ensemble comprenant H+, LiU, 28
Na+, K+, NR4V oi R pout etre H+ ou un groups alkyle, et leurs melanges ; et
une deuxieme plurallte de groupes hydroxyle rbticulables ob Is copolymbre
de chlorure de vinyl. a une masse equivalente d'hydroxyle de 500 a 10 000;
et (c) un pigment magnbtisable disperse dans ledit premier revitement
durci. 7.  Composite selon la revendication 8, comprenant en outre une
pluralite do groupes bpoxy lateraux par rap- 30      port a lrossature du
copolymbre de chlorure de vinylo, le copolymere de chlorure de vinyls ayant
une mas- se bquivalente d'epoxy de 500 A 30 000. S. Composite selon la
revendlbation 6, comprenantenoutre un deuxibme revetementdurci surle cotd
envers du substrat, ledit deuxibme revetment durci comprenant: 35
(a) de 10 a 90 parties en polds d'un polymere de polyur6thanne A
fonctionnalits hydroxy, sulfone, dur- cissable, qui comprend une premibre
pluralite de groupes SO3M lateraux par rapport A l'ossature du polymbre de
polyurethanne, le polymbre de polyurbthanne ayant une masse bquivalentb de
SO3M de 2000 A 100 000, M btant cholsi parml I ensamble comprenant HI, LI+,
Na+, K+, NiR4 ou R pout Atre H+ ou un groupo alkyle, et leurs mblanges; et
une premibre pluralitb de groupes hydroxy rdticulables, dons i 40
lesquels le polymbre de polyurbthanne a une masse equivalente d'hydroxyle
de 500 a 10 000, au moins une majoritA des groupes hydroxyle Atant latbraux
par rapport A l'ossature polymbre do polyurethanne sur des sites localement
hydrophobes; (b) de 10 A 90 partles on poids d'un copolymere de chlorure de
vinyli A fonctionnalitb hydroxy, suffone, durcissable, qui comprend une
deuxibme plurallte de groupes SO3M lateraux par rapport a l'ossature 45
du copolymbre de chlorure de vinyl., le copolymbre de chlorure de vinyls
ayant une masse bquivalente de SO3M de 2000 A 100 000, M btant cholsl'parmi
l 'ensemble comprenant H+, Li+, Na+, K+, NR4+ ou R pout Atre H+ ou un
groupe alkyle, et leurs mblanges ; et une deuxieme pluralit6 de groupes
hydroxyle reticulables o0 le copolymbre de chlorure de vinyle a une masse
equivalente d'hydroxyle de 500 A 10 000 ; et 50 9. Composite solon la
revendication 8, comprenant en outre un pigment dispersb dans ledit
deuxibme rev- tement durci. 56 21    


