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Description

Background of the Invention

The present invention relates generally to tacky
cloths suitable for the removal of dirt, dust and other
particulate contaminants (hereinafter simply referred to
as dirt) from various surfaces. In the automobile indus-
try, such tacky cloths are commonly referred to as tack-
rags.

The use of articles coated with "tacky" resins for dirt
removal purposes is generally known. See, for example,
US3682690 and US3754991. US3658578 specifically
discloses a cloth coated or impregnated with a tacky,
amorphous polypropylene.

Tack-rags are normally produced by dipping a cloth
material in a solution or dispersion of a tacky resin, then
allowing the liquid medium to evaporate. The resins
generally utilized are water-insoluble in order to facili-
tate cleaning and further use. Eventually, however, the
tack-rags wear out and must be thrown away.

In the automobile industry, the current trend of leg-
islation is to classify these resin-containing tack-rags in
the same disposal category as paint wastes, thereby
requiring special and increasingly expensive handling
and disposal procedures. An alternative to the present
tack-rags, therefore, would be highly desirable.

Such an alternative has now been discovered.

Summary of the Invention

In accordance with the present invention, a tack-rag
is provided which comprises a cloth material impreg-
nated with a tacky resin, characterized in that the tacky
resin is a non-drying tacky resin comprising an oligomer
or polymer which possesses

(a) one or more non-ionic water-solubilizing groups;
(b) one or more ionic groups which, when neutral-
ized with a non-volatile neutralizing agent, are ren-
dered water-solubilizing; or

(¢) combinations thereof,

in a water-solubilizing amount or in an amount sufficient
to render the oligomer or polymer water-soluble upon
neutralization of the ionic groups if present.

The tack-rags in accordance with the present inven-
tion have the advantage that, subsequent to use, they
can be water-washed to substantially completely sepa-
rate the resin and collected dirt from the cloth material.

In the case wherein the resin is water-soluble
because it possesses a water-solubilizing amount of (a)
one or more non-ionic water-solubilizing groups, (b1)
one or more ionic groups which have been neutralized
with a non-volatile neutralizing agent in order to render
those ionic groups water-solubilizing or (¢) combina-
tions thereof, it is not necessary to utilize any additives
such as tensides in the wash water to effect substan-
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tially complete separation of the resin from the cloth
material.

In the case wherein the resin only requires neutral-
ization of the ionic groups to be rendered water-soluble,
the only needed additive to the wash water is a non-vol-
atile neutralizing agent which becomes associated with
the ionic groups of the resin in order to render the ionic
groups water-solubilizing and the resin water-soluble.
Again, therefore, no tensides and the like are needed to
effect substantially complete separation of the resin
from the cloth material.

The so-washed cloth material, if in sufficiently good
shape, can be reimpregnated with the tacky resin and
used again as a tack-rag, or can merely be used for nor-
mal cleaning purposes. If disposal of the cloth material
is required, the cloth material being substantially free of
resin can simply be disposed of as normal waste.

In addition, the resin dissolved in the wash water
can readily be recycled by removal of the dirt, e.g, by fil-
tration, then concentration of the resin solution. The
concentrated resin solution can then be reused as such
or combined with fresh resin solution for (re)impregnat-
ing the cloth material.

These and other features and advantages of the
present invention will be more readily understood by
those skilled in the art from a reading of the following
detailed description.

Detailed Description of the Preferred Embodiments

As indicated above, the tack-rags in accordance
with the present invention comprise a cloth material
impregnated with a non-drying tacky resin comprising
an oligomer or polymer which possesses

(a) one or more non-ionic water-solubilizing groups;
(b) one or more ionic groups which, when neutral-
ized with a non-volatile neutralizing agent, are ren-
dered water-solubilizing; or

(c) combinations thereof,

in a water-solubilizing amount or in an amount sufficient
to render the oligomer or polymer water-soluble upon
neutralization of the ionic groups if present.

Any one of a number of natural and/or artificial cloth
materials may be considered suitable for use with the
present invention. These cloth materials are generally
known to those skilled in the art and include, for exam-
ple, woven, non-woven and knitted cloths of cotton, pol-
yester, wool, acrylic, nylon, rayon, cellulose (papers)
and viskose fibers, as well as natural and synthetic
leather. Especially preferred are cotton, staple rayon
and mixtures thereof.

As suitable tacky resins may be mentioned those
that are non-drying and either water-soluble or capable
of being rendered water-soluble by neutralizing ionic
groups with a non-volatile neutralizing agent.

By "non-drying” is it meant that the resin dries by
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physical evaporation of the solvents to form a film in
which the resin molecules retain their original chemical
form, i.e., essentially no chemical reaction occurs such
as crosslinking with a curing agent or via autoxidation at
temperatures of up to about 150°C. The resin, therefore,
should retain its tacky character at temperatures of nor-
mal use.

Suitable non-ionic water-solubilizing groups are
well-known to those skilled in the art and include, for
example, polyoxyalkylene groups such as polyoxyethyl-
ene and polyoxypropylene groups, as well as other
hydrophilic groups based upon polyvinyl alcohols, poly-
mers of hydroxy (meth)acrylates and other hydroxyl
groups-containing oligomers and polymers. Preferred
among these for use with the present invention are the
polyoxyalkylene groups and, especially, polyoxyethyl-
ene groups.

Suitable ionic groups which require neutralization in
order to be water-solubilizing are once again well-
known to those skilled in the art and include, for exam-
ple, carboxyl (anionic) and amino (cationic) groups,
which are preferred.

In order to be useful for the present invention, these
ionic groups must be capable of being rendered water-
solubilizing by neutralization with a non-volatile neutral-
izing agent. By "non-volatile” is it meant that the neutral-
izing agent, once associated with the ionic group, does
not readily dissociate from it and evaporate on drying. In
other words, the salt formed on neutralization remains
part of the resin upon drying, which is considered
important in order to provide solubility of the resin in the
wash water without the necessity for using additional
tensides.

Suitable non-volatile neutralizing agents for anionic
groups include strong bases such as alkali metal
hydroxides, as well as higher molecular weight polyoxy-
alkylene amines such as those commercially available
under the trade designation "Jeffamine” from Texaco
Chemical Company. Preferred for use with the present
invention include the alkali metal hydroxides such as
LiOH, NaOH and KOH.

Suitable non-volatile neutralizing agents for cationic
groups include inorganic strong acids such as phos-
phoric acid and sulfuric acid, as well as organic acids
such as fatty acids and citric acid. Preferred for use with
the present invention is phosphoric acid.

If the resin possesses only ionic groups, the resin
should have an acid number or amine number of at least
20, preferably in the range of 20 to 275, and especially
in the range of 40 to 90, in order for the resin to be ren-
dered water-soluble upon neutralizaiton of the ionic
groups.

Of course, the resins may also comprise combina-
tions of these various water-solubilizing groups. If such
combinations are utilized, one skilled in the art can
readily determine the required amount of each of such
groups in order to render the resin water-soluble.

As specific examples of resins suitable for use with
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the present invention may be mentioned the following:

(i) non-ionic - the reaction product of a biuret isocy-
anate trimer with one hydroxyl equivalent of a poly-
ester polyol and two hydroxyl equivalents of a
polyethyleneglycol monomethyl ether, the reaction
product of a lower molecular weight bisepoxide with
an amine alcohol (diethanolamine) without neutrali-
zation of the amine groups;

(i) anionic/combination - acrylic resins containing
acrylic acid and/or polyester and alkyd resins based
upon polyols, polycarboxylic acids and monocar-
boxylic acids, the resins having an acid value of 20-
275 (preferably 40-90) and a calculated molecular
weight in the range of 800-8000 (preferably 1000-
3000), with the anionic groups preferably being
neutralized with alkali metal hydroxides as men-
tioned above; and

(iii) cationic/combination - resins based upon the
reaction product of polyepoxide resins (such as the
Epikote series commercially available from Shell) or
glycidyl group-containing acrylic resins, with pri-
mary or secondary amines such as monoeth-
anolamine, diethanolamine, ethylene diamine and
diethylamine, the resins having an amine value of
20-275 (preferably 40-90) and a calculated molecu-
lar weight in the range of 800-8000 (preferably
1000-3000), with the cationic groups preferably
being neutralized with phosphoric acid as men-
tioned above.

The cloth material may be impregnated with the
tacky resin in any normal manner such as, for example,
by dipping the cloth material into a solution or dispersion
of the tacky resin or spraying such solution onto the
cloth material, then allowing the solvent evaporate.
Evaporation can be accelerated through drying at
slightly elevated temperatures and/or via air convection.

As suitable solvents may be mentioned any one of
a number of organic solvents such as, for example, butyl
acetate, xylene, white spirits and mixtures of water and
a water-miscible solvent such as butyl glycol, as well as
water in the case that the tacky resins are water-soluble.

As just indicated, solutions or dispersions of the
resins are utilized for impregnating the cloth material
with the tacky resins. In order to impregnate the cloth
materials with a desirable amount of the resin, a dipping
procedure is generally used with a continuous roll of
material being passed through a bath of resin solution.
The viscosity of the solution is adjusted such that, after
passing through rollers to remove excess resin then
drying at ca. 100°C for 5-10 minutes, the weight of the
so-impreganted cloth material amounts to 180-220% of
the original cloth material weight (80-120% by weight
added resin based upon the orignal weight of the cloth
material). This procedure is controlled by weighing sam-
ples of the cloth material before and after impregnation.

The so-impregnated cloth material is then suitable



5 EP 0 837 176 A1 6

for use as a dirt collector in various fields, but is espe-
cially suited for use as a tack-rag in the automotive field.

The tack-rags impregnated with a water-soluble
non-drying tacky resin as described above can be read-
ily cleaned by washing in water without the addition of
tensides or the like which might create disposal prob-
lems with respect to the wash water. By so-washing the
tack-rags, the resin and dirt can readily be substantially
completely separated from the cloth material.

The tack-rags impregnated with a non-water-solu-
ble non-drying tacky resin as described above can be
washed in the same manner as those impregnated with
a water-soluble resin with the exception that the wash
water must contain a sufficient amount of a non-volatile
neutralizing agent in order to neutralize a water-solubi-
lizing amount of ionic groups present in such resin.
Again by so-washing, the resin and dirt can readily be
substantially completely separated from the cloth mate-
rial.

The so-washed cloth material, if in sufficiently good
shape, can be reimpregnated with the tacky resin and
used again as a tack-rag, or can merely be used for nor-
mal cleaning purposes. If disposal of the cloth material
is required, the cloth material being substantially free of
resin and dirt can simply be disposed of as normal
waste.

In addition, the resin dissolved in the wash water
can readily be recycled by removal of the dirt, e.g, by fil-
tration, then concentration of the resin solution. The
concentrated resin solution can then be reused as such
or combined with fresh resin solution for (re)impregnat-
ing the cloth material.

The foregoing more general discussion of the
present invention will be further illustrated by the follow-
ing specific examples.

Examples

Resin Solution 1

A non-drying alkyd resin (from unsaturated
branched fatty acids, dicarboxylic acids and polyols),
having a molecular weight of 1480 and an acid value of
68, was thinned with a 70/30 butyl acetate/butyl glycol
solution to a solid content of 60 wi% and subsequently
neutralized to 70% with a 40 wi% solution of sodium
hydroxide in water.

This solution was further thinned with butyl acetate
to a viscosity of 50 seconds (DIN 4mm cup, 23°C).

Resin Solution 2

The same as Resin Solution 1 except that the alkyd
resin was neutralized to 100% with a 40 wi% solution of
lithium hydroxide in water.

This solution was further thinned with butyl acetate
to a viscosity of 50 seconds (DIN 4mm cup, 23°C).
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Resin Solution 3

A polyurethane-modified polyester resin was pre-
pared by reacting an hydroxyl group-containing polyes-
ter (acid value<3, MW=1230, from neopentylglycol,
perhydrobisphenol and tetrahydrophthalic anhydride)
with an adduct of one mole of a biuret isocyanate trimer
(commercially available under the trade designation
Desmodur N from Bayer AG) with two moles of polyeth-
yleneglycol monomethyl ether. The resin was dissolved
to 60 wi% in butyl acetate.

This solution was further thinned with butyl acetate
to a viscosity of 50 seconds (DIN 4mm cup, 23°C).

Resin Solution 4

An epoxide-amine adduct from one mole of an
epoxide resin (commercially available under the trade
designation Epikote 828 from Shell) and two moles
diethanolamine was thinned with butyl acetate to 60
wi%, then further thinned with butyl acetate to a viscos-
ity of 50 seconds (DIN 4mm cup, 23°C).

Resin Solution 5

An epoxide-amine adduct from one mole of an
epoxide resin (commercially available under the trade
designation Epikote 1001 from Shell) and two moles
diethanolamine was thinned with butyl acetate to 60
wi% then subsequently neutralized to 100% with phos-
phoric acid.

This solution was further thinned with butyl acetate
to a viscosity of 50 seconds (DIN 4mm cup, 23°C).

Impregnation of Cloth Material

Cotton/rayon mixed cloth material was impregnated
by dipping in the resin solution until, after drying at
100°C for 10 minutes, the cloth weighed about 200% of
its original weight.

Tack-rags so-produced from each of Resin Solu-
tions 1-5 had a tacky feel and exhibited excellent tack-
rag properties, removing dirt from painted panels com-
pletely without smearing or leaving any residue on the
painted surface.

These tack-rags were then washed in plain water
without the addition of any tensides or the like (14 liters
of water per kg tack-rag) and dried. The resulting rags
were found to be completely tack free and suitable for
general cleaning purposes.

Only a limited number of preferred embodiments of
the present invention have been specifically described
and demonstrated above. One skilled in the art, how-
ever, will recognize numerous substitutions, modifica-
tions and alterations which can be made without
departing from the spirit and scope of the invention as
limited by the following claims.
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Claims

A tack-rag comprising a cloth material impregnated
with a tacky resin, characterized in that the tacky
resin is a non-drying tacky resin comprising an oli-
gomer or polymer which possesses

(a) one or more non-ionic water-solubilizing
groups;

(b) one or more ionic groups which, when neu-
tralized with a non-volatile neutralizing agent,
are rendered water-solubilizing; or

(c) combinations thereof,

in a water-solubilizing amount or in an amount suf-
ficient to render the oligomer or polymer water-sol-
uble upon neutralization of the ionic groups if
present.

The tack-rag according to claim 1, characterized in
that the non-drying tacky resin is a water-soluble
oligomer or polymer which possesses a water-solu-
bilizing amount of

(a) one or more non-ionic water-solubilizing
groups;

(b1) one or more ionic groups which have been
neutralized with a non-volatile neutralizing
agent in order to render those ionic groups
water-solubilizing; or (c) combinations thereof.

The tack-rag according to claim 2, characterized in
that the non-drying tacky resin is a water-soluble
oligomer or polymer which possesses a water-solu-
bilizing amount of (a) one or more non-ionic water-
solubilizing groups.

The tack-rag according to claim 2, characterized in
that the non-drying tacky resin is a water-soluble
oligomer or polymer which possesses a water-solu-
bilizing amount of (b1) one or more ionic groups
which have been neutralized with a non-volatile
neutralizing agent in order to render those ionic
groups water-solubilizing.

The tack-rag according to claim 1, characterized in
that the non-drying tacky resin is a non-water-solu-
ble oligomer or polymer which possesses (b2) one
or more ionic groups which, when neutralized with a
non-volatile neutralizing agent, are rendered water-
solubilizing, in an amount sufficient to render the
oligomer or polymer water-soluble upon neutraliza-
tion of the ionic groups with a non-volatile neutraliz-
ing agent.

The tack-rag according to any one of claims 1-5,
characterized in that the ionic groups are anionic
groups.
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7.

10.

11.

The tack-rag according to any one of claims 1-5,
characterized in that the ionic groups are cationic
groups.

The tack-rag according to any one of claims 1-7,
characterized in that the weight of the tack-rag is
180% to 220% of the weight of the cloth material.

A method of producing a tack-rag by impregnating a
cloth material with a non-drying tacky resin as set
forth in any one of claims 1-8.

A method of cleaning a tack-rag comprising a
water-soluble oligomer or polymer as the non-dry-
ing tacky resin, as set forth in any one of claims 1-4
or 7-8, or as produced as set forth in claim 9, char-
acterized in that the tack rag is washed in water
without the addition of tensides or the like to sub-
stantially separate the resin from the cloth material.

A method of cleaning a tack-rag comprising a non-
water-soluble oligomer or polymer as the non-dry-
ing tacky resin, as set forth in any one of claims 1 or
5-8, or as produced as set forth in claim 9, charac-
terized in that the tack-rag is washed in water with-
out the addition of tensides or the like to
substantially separate the resin from the cloth
material, wherein the wash water contains a suffi-
cient amount of a non-volatile neutralizing agent in
order to neutralize a water-solubilizing amount of
the ionic groups.
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