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Method for improving the bleach resistance of dyed textile fiber and product made thereby.

A process for protecting a dyed textile fiber
from decolorization caused by exposure to
bleach, and improving colorfastness is provided
by applying an aqueous solution of non-volatile,
polymeric salt forming monomers, such as
hexamethylenediamine and adipic acid, to the
textile fiber followed by drying the fiber to
polymerize the monomers and form a non-
volatile, polymeric salt film thereon. The pro-
cess is especially suitable for treating dyed
polyamide fiber used in floor covering products.
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BACKGROUND OF THE INVENTION

This invention relates to formation of a non-vola-
tile polymeric salt film derived from polyamines and
polycarboxylic acids on a dyed textile fiber to prevent
color loss, especially by chemical attack from solu-
tions of chlorine bleach, and to improve colorfast-
ness.

Polymeric coatings have been applied to textile
fibers to solve a wide range of problems. It is well
known that melamine-formaldehyde, urea-
formaldehyde, thiourea-formaldehyde and phenyl-
formaldehyde resins may be applied to cellulosic fib-
ers to impart anti-creasing properties, prevent shrink-
ing and for fixation of dyestuffs. Additionally, these
resins have been found to protect dyed cellulose tex-
tiles from color loss when they are exposed to chlor-
ine solutions. In Landolt, U.S. Patent Number
2,373,191, a process is disclosed for combining a
dyed fiber, such as cotton, which has been treated
with one of the aforementioned resins and cured, with
a fiber, such as wool, which is to be treated in a chlor-
ine solution to prevent shrinkage. Subsequent appli-
cation of a chlorine solution to the fiber mixture
should not discolor the dyed cotton fiber. Recently,
formaldehyde has been targeted as a hazardous
chemical in the work place and its use has become
severely restricted. Other drawbacks of the urea-
formaldehyde type resins include yellowing and stiff-
ness imparted to the treated fiber.

A number of known processes are directed to pro-
viding permanent press or anti-shrink properties to
wool and blends of wool fibers with some type of poly-
meric film. For example, Intermacom A.G.’s British
Patent 1,259,082 discloses in situ formation of a poly-
amide film on a textile fiber. In situ film formation may
be achieved by interfacial polymerization using a dia-
mine and diacid chloride or diacid ester. Alternatively,
a polyamide emulsion or solution may be applied to a
textile fiber and cured, such as in Coe, U.S. Patent
2,890,097. These processes have limited applica-
tions to the treatment of carpet, since they tend to im-
parta harsh hand to the finished productand have not
been demonstrated to impart bleach resistance to
dyed textile fibers.

Textile floor coverings, particularly polyamide
pile carpet, have been the focus of a variety of pro-
tective treatments. Sulfonated phenol-formaldehyde
condensation products, styrene-maleic anhydride co-
polymer and polymers and copolymers of methacrylic
acid have been applied to polyamide fibers to prevent
staining, and represent the "stain blocker" technolo-
gy. Ozone protection has been sought by coating
polyamide fibers with one or more of N,N’-disubstitut-
ed thioureas, polythioureas, tertiary amines formed
by the reaction of epoxides and amines and organic
phosphites. Also, a combination of film-forming poly-
vinyl chloride and water insoluble organic phosphate
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ester has been applied to polyamide fiber to provide
flame retardancy.

Despite the availability of the aforementioned
treatments, serious shortcomings remain in protect-
ing floor covering from discoloration by bleach. This
problem is especially prevalent at health care instal-
lations where bleach solutions are routinely used to
disinfect furniture, equipment, fixtures, and the inter-
ior of the building. Even a spill of a dilute bleach sol-
ution, as low as 0.05 wt.% solution of sodium hypo-
chlorite, can ruin a section of carpet.

One approach to eliminating the risk of discolor-
ation caused by bleach has been to provide solution
dyed fibers. Thus, the dye is incorporated into the
polymer melt prior to spinning. The colorant is evenly
distributed throughout the cross-section of the fiber.
If the fiber is later exposed to bleach, only the dye at
the surface will be affected and the overall color of the
fiber will not be significantly diminished.

Nevertheless, solution dyed fibers have several
drawbacks, not the least of which is that they are more
expensive to produce. Further, solution dyed fibers
introduce additional complications to the manufactur-
ing process. Large inventories of each color of fiber
must be maintained rather than a single inventory of
undyed fibers, which can later be dyed to the desired
color. If patterning is desired, one must either tuft the
carpet with two or more different colored yarns or
print the pattern over the base color. The first alter-
native is very expensive. Overprinted patterns, which
are only applied to the surface of the fiber, are typi-
cally used, but the patterns are subject to bleach at-
tack.

In addition to the problems encountered from
bleach attack, many dyed textile fibers, especially
those incorporated into floor coverings, are suscept-
ible to wet crocking. The problem is frequently en-
countered during shampooing, where the combina-
tion of mechanical agitation and detergents particu-
larly is severe.

SUMMARY OF THE INVENTION

Therefore, one of the objects of this invention is
to provide an economical dyed textile fiber which is
resistant to discoloration by chlorine bleach.

Another object of this invention is to provide a
treatment to impart bleach resistance which can be
applied after the fiber is dyed or to textiles having a
pattern printed thereon.

Yet another object of this invention is to provide
a treatment for imparting bleach resistance which
does not contain formaldehyde, discolor or adversely
impact on the hand of the textile fiber.

A further object of this invention is to provide a
treatment which will improve the colorfastness of
dyed textile fiber, especially with regard to wet crock-
ing and shampooing.
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Accordingly, a method for treating a dyed textile
fiber is provided having the steps of applying solu-
tions of non-volatile, polymeric salt forming, poly-
functional monomers to the dyed textile fiber, drying
the textile fiber at a temperature sufficient to poly-
merize the monomers and below a softening temper-
ature of the textile fiber, to form a water insoluble,
non-volatile polymeric salt film on the textile fiber. A
textile product made according to the above method
is also included within the scope of the invention.

The invention features application of the treat-
ment solution by conventional techniques, such as
padding, baths or spraying. The solution may be aqu-
eous, thereby avoiding the emission of organic sol-
vents. The treatment solution may be applied to car-
pet which has already been installed and the non-vol-
atile polymeric salt allowed to equilibrate at ambient
temperature.

DESCRIPTION OF THE PREFERRED
EMBODIMENT OF THE INVENTION

Without limiting the scope of the invention, the
preferred features and embodiment of the invention
is hereinafter set forth. The object of the invention is
to provide dyed textile fiber with protection from
chemical attack by chlorine bleach, which is known to
discolor the dye, and improved colorfastness. The
most common route of exposure to damage occurs
when cleaning solutions or disinfectants containing
sodium hypochlorite are spilled on carpet. Nylon or
polyamide fiber is used predominantly as the face
material for floor covering and is the focus of the pres-
ent invention.

Of course, an important criteria in evaluating the
treatment is the degree to which the textile fiber is
protected from discoloration when exposed to a chlor-
ine bleach solution. For disinfecting purposes, the
United States Center for Disease Control recom-
mends a 0.05 % solution of sodium hypochlorite for
non-porous surfaces, such as counter tops, and a
0.5% solution for porous surfaces, such as grout. So-
dium hypochlorite is referred to generally herein as
chlorine bleach or bleach. Spills of bleach solution
may remain unattended on the carpet for hours or
even days, which adds to the strain placed on any
protective treatment.

Additionally, the protective treatment should be
durable, be able to withstand foot traffic and multiple
washings, and improve colorfastness. With regard to
cleaning the carpet with "wet" techniques, such as hot
water extraction, it is important that the treatment be
water insoluble. The protective treatment should
have a minimum impact on the physical characteris-
tics of the textile fiber. Therefore, the treatment
should not impart a harsh hand to the fiber, cause
matting or yellowing.

Heightened environmental awareness has limit-
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ed the acceptable monomers, polymers and solvents
which may be used in a protective treatment. For ex-
ample, resins containing formaldehyde and organic
solvents, especially those containing aromatics, are
undesirable. Even treatments employing less toxic
organic solvents can substantially increase manufac-
turing costs when emission controls are required.

The bleach resistance treatment is applicable to
both natural and synthetic textile fibers. Thus, by way
of example, fibers made from the following materials
may be effectively treated according to the methods
disclosed herein: polyamides, polyesters, polyole-
fins, acrylics, and cellulosic fibers such as cotton and
rayon. The treatment method is especially useful on
polyamide fibers, particularly Nylon 6 and Nylon 6,6.
The term "fiber" is used in a broad sense and is in-
tended to include both staple fibers and filaments. It
is not material to the practice of the invention whether
the fibers are treated prior to or after being formed
into a textile product as long as the fiber has first been
dyed. Accordingly, the fiber may be treated in the
form of a staple fiber, filament, yarn, woven, knitted,
or nonwoven fabric, or adhered to a substrate as by
tufting or adhesion. From a manufacturing point of
view, since most fibers are dyed after being formed
into a textile product, the bleach resistance treatment
will usually be applied to a fabric or floor covering
product.

The present treatment method has applications
when any dye which is susceptible to discoloration by
chlorine bleach, is used to color textile fibers. The dye
may be fixed to the surface of the textile fiber by, for
example, chemical reaction, ionic association or with
a binder. Representative examples of types of dyes
which may be protected by the instant treatment in-
clude acid dyes, basic dyes, cationic dyes, direct
dyes, dispersed dyes, fiber-reactive dyes, metalized
dyes, pre-metalized dyes, and vat dyes. Classes of
dyes within each of these categories which are par-
ticularly susceptible to attack by hypochlorite ions are
acid dyes and fiber reactive dyes. Selection of an ap-
propriate dye for a particular type of fiber is well within
the knowledge of those with skill in the art. Likewise,
application of the dye to a particular textile product
such as by yarn dyeing, range dyeing, jet dyeing, sol-
ution dyeing or other conventional techniques, is a
routine matter. Textile products containing a base col-
or, including those made of solution dyed synthetic
fibers, which have been overprinted with a pattern,
such as by ink jet printing, screen printing, or gravure
printing, may be treated to provide bleach resistance.
Since the method of imparting bleach resistance to
the textile fiber comprises forming a non-volatile,
polymeric salt film on the fiber surface, the particular
dye or dyeing technique is not considered critical.

Generally, bleach resistance is imparted to a tex-
tile fiber by applying solutions of monomers and al-
lowing the monomers to react to form a protective film
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on the fiber. The monomers may include oligomers or
relatively low molecular weight "polymers" containing
functional end groups, which may be reacted to form
a non-volatile salt film. The monomers are character-
ized by compounds which form polymeric, non-vola-
tile salt films, requiring that they are at least bifunc-
tional. Higher functionality monomers, such as a
combination of butane tetracarboxylic acid and a dia-
mine may be used effectively.

In a preferred embodiment the diamine used in
the reaction to form a polymeric salt is alow molecular
weight "polymeric" diamine made by reacting one
mole of an ester of a diacid or diacid chloride with two
moles of a diamine. For example, one mole of a me-
thyl ester of adipic acid, glutaric acid or succinic acid,
may be reacted with 2 moles of hexamethylene dia-
mine to form a low molecular weight polyamide, dia-
mine. The "polymeric" diamine is substantially less
volatile than hexamethylene diamine, and thus, does
not pose a health risk. The "polymeric" diamine con-
tains a diamine covalently bonded to the diacid ester
toform an amide linkage and is distinguished from the
polymeric salt film formed on the fiber by the reaction
of a diamine and diacid under conditions which do not
form a polyamide.

The monomers used to form the polymeric salt
are preferably water soluble or easily emulsified or
dispersed in an aqueous solution. Monomers having
molecular weights less than 1,000 are preferred,
those with molecular weights less than 750 are most
preferred.

Thus, one important group of monomers useful
herein are combinations of C, 5, polyamines and
polycarboxylic acids. By way of example, suitable
polyamines include: ethylenediamine, hexamethyle-
nediamine, 1,8-octanediamine and piperazine. And,
examples of suitable polycarboxylic acids include:
carbonic acid, oxalic acid, glutaric acid, adipic acid,
pimelic acid, suberic acid, azelaic acid, sebacic acid,
dodecanedioic acid, isophthalic acid, butane tetracar-
boxylic acid and terephthalic acid. Especially useful
are combinations of diamines and diacids, most pre-
ferable are hexamethylene diamine and adipic acid.
Polymers formed from the reaction of diamines and
dibasic acid will be referred to as AABB type polymer-
ic salts.

Another class of monomers are C,_,; amino acids
which form AB type polymeric salts. Examples of
these type monomers include 6-aminchexanoic acid,
aminoundeconoic acid, 2-pyrrolidinecarboxylic acid,
glycine, cystine, asparagine, glutamine, lysine, argi-
nine, tyrosine, and aminododeconoic acid. Also in-
cluded within the scope of useful monomers are lac-
tams formed from the aforementioned amino acids,
where possible, especially s-caprolactam, provided
the lactam is heated in the presence of water to form
an amino acid salt.
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The treatment solution has a total monomer con-
centration of from 2 to 30 wt.%, preferably from 5 to
20 wt.%. The solvent itself is selected on the basis of
its ability to form a solution with the monomers, pre-
ferably at ambient temperatures. However, it is impor-
tant that the textile fiber itself is not soluble in or plas-
ticized by the solvent. The solvent is preferably aqu-
eous or a C4-Cg alcohol. Other polar solvents and or-
ganic solvents may be employed, however, due to
problems with toxicity or other limitations on emis-
sions, their use is less desirable.

The treatment solution is applied to a dyed textile
fiber, which may be in the form of a staple fiber, fila-
ment, yarn, fabric, or adhered to a substrate. Any of
a number of conventional techniques for wetting a
textile fiber with a liquid solution may be used. For ex-
ample, the treatment solution may be applied to pile
carpet by padding, spraying, or immersion in a bath.
The treatment solution can be applied to carpet which
has already been installed, and may even be accom-
panied by mechanical agitation to ensure thorough
wetting. The wet pick up is typically from 5 to about
50 wt.% treatment solution based on the dry weight
of the textile fiber, not including a substrate. A wet
pick up of approximately 25% of the weight of the tex-
tile fiber is typical.

The amount of treatment solution applied to the
textile fiber may conveniently be gauged in terms of
the weight percent of monomer solids per weight of
fiber, which when reacted, will represent the weight
percent of polymeric salt film on the fiber. The lower
limit of application believed to provide at least a mod-
icum of protection is about one weight percent solids
per weight of fiber. The amount of monomer applied
may be increased up until the point that an adverse
effect on the hand and matting of the textile fibers is
observed. As a practical matter, diminishing returns
of increased protection versus cost will be seen after
approximately 10 wt.% monomer solids per weight of
fiber is reached. Preferably, from 2 to 7 wt.% mono-
mer solids per textile fiber is achieved by application
of the treatment solution.

The next step of the process is to allow the mono-
mers to react to form a protective, non-volatile, poly-
meric salt film on the textile fibers. The treatment sol-
ution will react at ambient conditions, at least 20° C.
However, in the case of application of the treatment
solution to installed carpet, that is a viable method of
achieving protection. Additionally, when treating in-
stalled carpet, it is important to consider the solvent
selected for the treatment solution. Aqueous solu-
tions are preferred for health, safety, and environ-
mental concerns, since the solvent evaporates after
application as the monomers begin to react.

Those with skill in the art will recognize that the
pH of the treatment solution may need to be adjusted
to dissolve, emulsify or disperse the monomers. For
example, amino acids such as cystine, arginine and
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asparagine are more readily dispersed at a pH of 11-
12 in an aqueous solvent. After application of the
treatment solution to the textile fiber, an acid, such as
citric acid, may be applied to lower the pH and precip-
itate the monomers. Preferably, the pH of the treat-
ment solution is returned to neutral, since the treat-
ment is found to be most effective in protecting
against bleach attack at a pH of 6-8, preferably 7. In
that regard, a buffer, such as sodium citrate, may be
useful in maintaining a neutral pH and may be added
with the citric acid.

In a preferred embodiment, salicylic acid is added
to the treatment solution and has been found to en-
hance the bleach resistance of the treated textile.
Without being bound to a particular theory, it is be-
lieved that the -OH group of the acid participates in
the reaction with the hypochlorite ion. Unlike other
phenolic compounds, the salicylic acid does not ap-
pear to cause yellowing of the textile fiber. The pH of
the treatment solution may be adjusted to 11-12 to
dissolve the salicylic acid prior to application. From
0.1 to 7 wt.% of salicylic acid per weight of textile fiber
may be applied, preferably from 0.5 to 5.0 wt.% of sal-
icylic acid.

It has been found that some monomers, such as
the "polymeric" diamine containing two moles of hex-
amethylene diamine and one mole of a dibasic ester
described above may act as an emulsifier to disperse
salicylic acid at neutral pH. Consequently, a treat-
ment solution containing a "polymeric" diamine, or
other emulsifier, and salicylic acid could be neutral-
ized prior to application of the solution to a textile fib-
er.

While itis preferable to apply all of the monomers
to the textile fiber in a single treatment solution, the
invention is not so limited. For example, a solution of
the diamine could be applied first to the textile fiber
followed by application of a second solution contain-
ing the diacid, or vice versa. As discussed above, the
pH of the treatment solution containing one or more
monomers may be adjusted after the treatment solu-
tion is applied to a textile fiber.

The durability of the protective non-volatile poly-
meric salt film may be enhanced by reacting the treat-
ment solution at higher temperatures. For example,
polyamide fiber in the form of a tufted pile carpet, may
be heated in an oven to temperatures up to the sof-
tening point of the fiber. Thus, reaction temperatures
of from 100° C to the softening temperature of the fib-
er may be used. Typically, the textile fiber is exposed
to temperatures of from 100° to 200° C, preferably
120° to 160° C. The length of exposure will be deter-
mined by the time required to evaporate the solvent
and to drive the reaction to completion.

Catalysts may be employed in the treatment sol-
ution to improve the configuration of the non-volatile,
polymeric salt on the surface of the fiber when the
treatment is performed at lower temperatures, espe-
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cially when reaction occurs at ambient conditions.
Since bleach resistance may be lost if the protective
film is washed off during normal carpet cleaning, it is
preferable that the reaction proceed to the extent that
a water-insoluble film is formed on the textile fiber.

Without being bound to a particular theory, it is
hypothesized that the non-volatile, polymeric salt film
formed on the textile fiber provides a primary amine
functionality which is sacrificed to the bleach solu-
tion. In particular, the amino nitrogen of the non-vol-
atile polymeric salt film reacts with the hypochlorite
ion of the bleach solution.

Additional compounds used to improve the char-
acteristics of textile fibers may be incorporated into
the treatment solution so long as they do not interfere
with the non-volatile polymeric salt formation. For ex-
ample, fluorocarbon polymers which provide anti-
soiling and water repellency, and stain blockers such
as condensation products containing sulfonated phe-
nols may be employed.

The invention may be further understood by ref-
erences to the following examples, but the invention
is not to be construed to be unduly limited thereby.
Unless otherwise indicated, all parts and percentag-
es are by weight.

EXAMPLE 1

A 26 ozlyd?, stock dyed with premetalized and
standard acid dyes, loop pile, nylon 6,6 carpet is pre-
treated by spraying onto the pile a homogeneous
aqueous solution containing 8 percent by weight of
hexamethylenediamine and 8 percent by weight of
adipic acid. The wet pickup is about 25 percent based
on the dry weight of the nylon face fiber. The carpet
is then submitted to a drying temperature of 275°F for
a period of 7 minutes. The treated carpet shows no
appreciable change in appearance. The treated car-
pet and an untreated control are then subjected to a
0.5 percent solution of sodium hypochlorite (the rec-
ommended United States Center for Disease Control
concentration for disinfecting purposes for porous
surfaces) for a period of 24 hours, after which the car-
pet is washed with water and dried. Visual compari-
son of the treated carpet to an untreated control sam-
ple clearly reveals that the treated carpet has super-
ior resistance to color loss.

EXAMPLE 2

The procedure of Example 1 is repeated in all re-
spects except the carpet is 28 oz/yd? stock dyed nylon
6,6 cut pile. Identical results as those of Example 1
are obtained.

EXAMPLE 3

The procedure of Example 1 is repeated in all re-
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spects except the 26 oz/yd? stock dyed nylon 6,6 car-
pet is also overprinted with a pattern using similar
acid dyes as in Example 1, prior to application of the
treatment solution. Identical results as those of Ex-
ample 1 are obtained.

EXAMPLE 4

The procedure of Example 1 is repeated in all re-
spects except the carpet is made from a solution dyed
nylon 6,6 fiber and is overprinted with a pattern prior
to application of the treatment solution. Identical re-
sults as those of Example 1 are obtained on the over-
printed pattern, the solution dyed color being unaf-
fected on both the treated and control carpet.

EXAMPLE 5

The procedure of Example 1 is repeated in all re-
spects except the carpet is treated with a homoge-
nous solution of 10 percent by weight of caprolactam
and 10 percent by weight of urea. Identical results as
those of Example 1 are obtained.

EXAMPLE 6

The procedure of Example 1 is repeated in all re-
spects except butanetetracarboxylic acid is substitut-
ed for the adipic acid. Similar results as those of Ex-
ample 1 are obtained.

EXAMPLE 7

The procedure of Example 2 is repeated in all re-
spects except the treated carpet is subjected to simu-
lated wear and cleaning of 5 years before exposure to
the hypochlorite solution. Similar results as those of
Example 1 are obtained.

EXAMPLE 8

Example 2 was repeated in all respects except
the treated sample was air dried. Avisual comparison
of the treated sample to the untreated control reveals
a decrease in color loss in the treated sample but not
as significant as in the untreated control.

The following examples demonstrate the im-
proved colorfastness of dyed textile fibers which
have been treated according to the present invention
and subjected to commercial cleaning solutions or
water.

EXAMPLE 9

Example 3 was repeated in all respects except
that both the treated and untreated control samples
ere scrubbed with a 5% solution of Fiber Fresh from
Service Master Company. The samples were then
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covered by a multifiber test strip available from Test
Fabrics, Inc. The test strip was in turn covered by a
1/4” plexiglas and placed in an oven at 100° F. A5
pound cylindrical weight was placed on the plexiglas.
The samples remained in the oven for 18 hours, after
which the dye bleeding into the multifiber test strip
was graded on a 5 point AATCC grey scale. The treat-
ed sample showed a passing rating of 4.0, whereas
the untreated control had a failing rating of 3.0.

EXAMPLE 10

Example 9 was repeated in all respects except
that the carpet of Example 4 was used. Identical re-
sults were obtained on the overprinted pattern.

EXAMPLE 11

Example 3 was repeated in all respects except
that both the untreated control and the treated sam-
ples were subjected to deionized water in a beaker for
15 minutes. Next, the samples were removed from
the water and shaken until the amount of water re-
maining was 2.5 to 3 times the original dry weight of
the carpet. The samples were covered with a multifib-
er test strip, covered with 1/4” plexiglass and placed
in a 100° F oven. A 5 pound cylindrical weight was
placed on the plexiglass. The samples remained in
the over for 18 hours after which the dye bleeding into
the multifiber test strip was graded on a 5 point
AATCC grey scale. The treated sample showed a
passing 4.5 rating, whereas the untreated control had
a failing 3.5 rating.

EXAMPLE 12

Example 11 was repeated except that the carpet
of Example 4 was used. Similar results were obtained
on the overprinted pattern.

There are, of course, many alternate embodi-
ments and modifications which are intended to be in-
cluded within the scope of the following claims.

Claims

1. A method for treating a dyed textile fiber to im-
prove its bleach resistance, comprising the steps
of applying a solution of non-volatile, polymeric
salt forming, polyfunctional monomers to said
dyed textile fiber, wherein said salt is formed by
the reaction of a primary amine and a carboxylic
acid, and a molecular weight of each of said
monomers is less than 1,000, drying said textile
fiber at a temperature up to 200° C, and forming
awater insoluble, non-volatile, polymeric salt film
on said textile fiber.
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A method for treating a dyed textile fiber to im-
prove its bleach resistance, comprising the steps
of applying a solution of non-volatile, polymeric
salt forming, polyfunctional monomers to said
dyed textile fiber to achieve 1 to 10 wt.% mono-
mer solids based on the weight of said textile fib-
er, wherein said monomers are selected from the
group consisting of:

(a) a combination of polyamines and polycar-

boxylic acids;

(b) amino acids; and

(c) lactams;
provided each of said monomers has a molecular
weight of less than 750; drying said textile fiber
at a temperature up to 200° C, and forming a wa-
ter insoluble, non-volatile, polymeric salt film on
said textile fiber.

Amethod as claimed in Claim 1 wherein said sol-
ution is applied to said textile fiber to achieve 1
to 10 wt.% monomer solids based upon the
weight of said textile fiber.

A method as claimed in any one of Claims 1 to 3
wherein said solution is applied to said textile fib-
er to achieve 2 to 7 wt.% monomer solids based
upon the weight of said textile fiber.

A method as claimed in any one of Claims 1 to 4
wherein said solution comprises a solvent select-
ed from the group consisting of water and C-Cy
alcohols.

A method as claimed in any one of Claims 1 to 5
wherein said solution is aqueous.

A method as claimed in any one of Claims 1 to 6
wherein said textile fiber is selected from the
group consisting of polyamide and polyester fib-
er.

A method of as claimed in any one of Claims 1 to
7 wherein said textile fiber is dried at a tempera-
ture of from 100° to 200° C.

A method as claimed in any one of Claims 1 to 8
wherein said textile fiber is dried at a temperature
of from 120° to 160° C.

A method as claimed in any one of Claims 1 to 9
wherein said monomers are selected from the
group consisting of amino acids and lactams.

A method as claimed in any one of Claims 1 to 9
wherein said monomers are selected from the
group consisting of:
(i) combinations of diamines selected from
the group consisting of ethylenediamine, hex-
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12.

13.

14.

15.

16.

12

amethylenediamine, 1,8-octanediamine de-
camethylene diamine, piperazine and oligo-
mers which are the condensation product of
two moles of hexamethylene diamine and one
mole of a diacid with dicarboxylic acids select-
ed from the group consisting of carbonic acid,
oxalic acid, glutaric acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, sebacic acid,
dodecanedioic acid, isophthalic acid and ter-
ephthalic acid; and

(ii) amino acids selected from the group con-
sisting of 6-aminohexanoic acid, aminounde-
canoic acid, aminododecanoic acid, glycine,
cystine, asparagine, glutamine, lysine, argi-
nine, tyrosine, and 2-pyrrolidinecarboxylic
acid; and

(iii) lactams of said amino acids.

A method as claimed in Claim 11 wherein said
monomers are selected from the group consist-
ing of (i) a combination of hexamethylenediamine
and adipic acid, and (ji) e-caprolactam and 6-ami-
nohexanoicacid.

A method as claimed in any one of Claims 1 to 12
wherein said solution further comprises salicyclic
acid, said solution is applied to said textile fiber
to achieve from 0.1 to 7 wt.% of salicyclic acid
based on the weight of said textile fiber.

A bleach resistant, textile product of the process
comprising the steps of applying an aqueous sol-
ution of non-volatile, polymeric salt forming, poly-
functional monomers to a dyed textile fiber to
achieve 1 to 10 wt.% monomer solids based upon
the weight of said textile fiber, wherein said salt
is formed by the reaction of a primary amine and
a carboxylic acid, and a molecular weight of each
of said monomers is less than 1,000, drying said
textile fiber at a temperature up to 200° C, and
forming a water insoluble, non-volatile, polymeric
salt film on said textile fiber.

A textile product as claimed in Claim 14 wherein
each of said monomers has a molecular weight of
less than 750 and are selected from the group
consisting of:

(a) a combination of diamines and diacids;

(b) amino acids; and

(c) lactams.

A textile product as claimed in either one of
Claims 14 and 15 wherein said textile fiber is
dried at a temperature of from 120° to 160° C and
said solution is applied to said textile fiber to ach-
ieve 2 to 7 wt.% monomer solids based upon the
weight of said textile fiber.
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