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Description
BACKGROUND OF THE INVENTION

This invention relates to formation of a non-volatile
polymeric salt film derived from polyamines and poly-
carboxylic acids on a dyed textile fiber to prevent color
loss, especially by chemical attack from solutions of
chlorine bleach, and to improve colorfastness.

Polymeric coatings have been applied to textile fib-
ers to solve a wide range of problems. It is well known
that melamine-formaldehyde, urea-formaldehyde,
thiourea-formaldehyde and phenyl-formaldehyde res-
ins may be applied to cellulosic fibers to impart anti-
creasing properties, prevent shrinking and for fixation of
dyestuffs. Additionally, these resins have been found to
protect dyed cellulose textiles from color loss when they
are exposed to chlorine solutions. In Landolt, US-A-
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 chlorine solution
to prevent shrinkage. Subsequent application of a chlo-
rine solution to the fiber mixture should not discolor the
dyed cotton fiber. Recently, formaldehyde has been tar-
geted as a hazardous chemical in the work place and
its use has become severely restricted. Other draw-
backs of the urea-formaldehyde type resins include yel-
lowing and stiffness 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 polymeric
film. For example, Intermacom A.G.'s GB-A-1,259,082
discloses in situ formation of a polyamide film on a textile
fiber. In situ film formation may be achieved by interfacial
polymerization using a diamine and diacid chloride or
diacid ester. Alternatively, a polyamide emulsion or so-
lution may be applied to a textile fiber and cured, such
as in Coe, US-A-2,890,097. These processes have lim-
ited applications to the treatment of carpet, since they
tend to impart a harsh hand to the finished product and
have not been demonstrated to impart bleach resist-
ance to dyed textile fibers.

Textile floor coverings, particularly polyamide pile
carpet, have been the focus of a variety of protective
treatments. Sulfonated phenol-formaldehyde conden-
sation products, styrene-maleic anhydride copolymer
and polymers and copolymers of methacrylic acid have
been applied to polyamide fibers to prevent staining,
and represent the "stain blocker" technology. Ozone
protection has been sought by coating polyamide fibers
with one or more of N,N'-disubstituted thioureas, poly-
thioureas, tertiary amines formed by the reaction of
epoxides and amines and organic phosphites. Also, a
combination of film-forming polyvinyl chloride and water
insoluble organic phosphate ester has been applied to
polyamide fiber to provide flame retardancy.

Despite the availability of the aforementioned treat-
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ments, serious shortcomings remain in protecting floor
covering from discoloration by bleach. This problem is
especially prevalent at health care installations where
bleach solutions are routinely used to disinfect furniture,
equipment, fixtures, and the interior of the building. Even
a spill of a dilute bleach solution, as low as 0.05 wt.%
solution of sodium hypochlorite, can ruin a section of
carpet.

One approach to eliminating the risk of discoloration
caused by bleach has been to provide solution dyed fib-
ers. 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 in-
troduce additional complications to the manufacturing
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 alternative is very expen-
sive. Overprinted patterns, which are only applied to the
surface of the fiber, are typically used, but the patterns
are subject to bleach attack.

In addition to the problems encountered from
bleach attack, many dyed textile fibers, especially those
incorporated into floor coverings, are susceptible to wet
crocking. The problem is frequently encountered during
shampooing, where the combination of mechanical ag-
itation and detergents particularly is severe.

SUMMARY OF THE INVENTION

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

Another object of this invention is to provide a treat-
ment to impart bleach resistance which can be applied
after the fiber is dyed or to textiles having a pattern print-
ed 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.

Afurther object of this invention is to provide a treat-
ment which will improve the colorfastness of dyed textile
fiber, especially with regard to wet crocking and sham-
pooing.

Accordingly, a method for treating a dyed synthetic
textile fiber is provided having the steps of applying so-
lutions of monomers to the dyed textile fiber, wherein
said monomers are a primary amine and a carboxylic
acid drying the textile fiber at a temperature sufficient to
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polymerize the monomers and below a softening tem-
perature of the textile fiber, to form a non-volatile poly-
meric 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 treatment
solution by conventional techniques, such as padding,
baths or spraying. The solution may be aqueous, there-
by avoiding the emission of organic solvents. The treat-
ment solution may be applied to carpet which has al-
ready been installed and the non-volatile polymeric salt
allowed to equilibrate at ambient temperature.

DESCRIPTION OF THE PREFERRED EMBODIMENT
OF THE INVENTION

Without limiting the scope of the invention, the pre-
ferred features and embodiment of the invention is here-
inafter 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 ex-
posure to damage occurs when cleaning solutions or
disinfectants containing sodium hypochlorite are spilled
on carpet. Nylon or polyamide fiber is used predomi-
nantly as the face material for floor covering and is the
focus of the present invention.

Of course, an important criteria in evaluating the
treatment is the degree to which the textile fiber is pro-
tected from discoloration when exposed to a chlorine
bleach solution. For disinfecting purposes, the United
States Center for Disease Control recommends a 0.05
% solution of sodium hypochlorite for non-porous sur-
faces, such as counter tops, and a 0.5% solution for po-
rous surfaces, such as grout. Sodium hypochlorite is re-
ferred 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 du-
rable, be able to withstand foot traffic and multiple wash-
ings, and improve colorfastness. With regardto cleaning
the carpet with "wet" techniques, such as hot water ex-
traction, it is important that the treatment be water insol-
uble. The protective treatment should have a minimum
impact on the physical characteristics of the textile fiber.
Therefore, the treatment should not impart a harsh hand
to the fiber, cause matting or yellowing.

Heightened environmental awareness has limited
the acceptable monomers, polymers and solvents
which may be used in a protective treatment. For exam-
ple, resins containing formaldehyde and organic sol-
vents, especially those containing aromatics, are unde-
sirable. Even treatments employing less toxic organic
solvents can substantially increase manufacturing costs
when emission controls are required.

The bleach resistance treatment is applicable to
both natural and synthetic textile fibers. Thus, by way of
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example, fibers made from the following materials may
be effectively treated according to the methods dis-
closed herein: polyamides, polyesters, polyolefins,
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 "fib-
er" is used in a broad sense and is intended 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 manufac-
turing point of view, since most fibers are dyed after be-
ing formed into a textile product, the bleach resistance
treatment will usually be applied to a fabric or floor cov-
ering 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 ex-
ample, chemical reaction, ionic association or with a
binder. Representative examples of types of dyes which
may be protected by the instant treatment include acid
dyes, basic dyes, cationic dyes, direct dyes, dispersed
dyes, fiber-reactive dyes, metalized dyes, pre-metalized
dyes, andvat dyes. Classes of dyes within each of these
categories which are particularly susceptible to attack
by hypochlorite ions are acid dyes and fiber reactive
dyes. Selection of an appropriate 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 par-
ticular textile product such as by yarn dyeing, range dye-
ing, jet dyeing, solution dyeing or other conventional
techniques, is a routine matter. Textile products contain-
ing a base color, including those made of solution dyed
synthetic fibers, which have been overprinted with a pat-
tern, such as by ink jet printing, screen printing, or gra-
vure printing, may be treated to provide bleach resist-
ance. Since the method of imparting bleach resistance
to the textile fiber comprises forming a non-volatile, pol-
ymeric salt film on the fiber surface, the particular dye
or dyeing technique is not considered critical.

Generally, bleach resistance is imparted to a textile
fiber by applying solutions of monomers and allowing
the monomers to react to form a protective film 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 characterized by com-
pounds which form polymeric, non-volatile salt films, re-
quiring that they are at least bifunctional. Higher func-
tionality monomers, such as a combination of butane
tetracarboxylic acid and a diamine may be used effec-
tively.

In a preferred embodiment the diamine used in the
reaction to form a polymeric salt is a low molecular
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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 methyl ester
of adipic acid, glutaric acid or succinic acid, may be re-
acted with 2 moles of hexamethylene diamine to form a
low molecular weight polyamide diamine. The "polymer-
ic" diamine is substantially less volatile than hexameth-
ylene diamine, and thus, does not pose a health risk.
The "polymeric" diamine contains a diamine covalently
bonded to the diacid ester to form 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 dis-
persed in an aqueous solution. The monomers have
molecular weights less than 1,000, those with molecular
weights less than 750 are preferred.

Thus, one important group of monomers useful
herein are combinations of C,_oq polyamines and poly-
carboxylic acids. By way of example, suitable
polyamines include: ethylenediamine, hexamethylene-
diamine, 1,8-octanediamine and piperazine. And, ex-
amples of suitable polycarboxylic acids include: carbon-
ic acid, oxalic acid, glutaric acid, adipic acid, pimelic ac-
id, suberic acid, azelaic acid, sebacic acid, dodecane-
dioic acid, isophthalic acid, butane tetracarboxylic acid
and terephthalic acid. Especially useful are combina-
tions of diamines and diacids, most preferable are hex-
amethylene diamine and adipic acid. Polymers formed
from the reaction of diamines and dibasic acid will be
referred to as AABB type polymeric salts.

Another class of monomers are C,_5q amino acids
which form AB type polymeric salts. Examples of these
type monomers include 6-aminohexanoic acid, ami-
noundeconoic acid, 2-pyrrolidinecarboxylic acid, gly-
cine, cystine, asparagine, glutamine, lysine, arginine, ty-
rosine, and aminododeconoic acid. Also included within
the scope of useful monomers are lactams formed from
the aforementioned amino acids, where possible, espe-
cially e-caprolactam, provided the lactam is heated in
the presence of water to form an amino acid salt.

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, preferably
at ambient temperatures. However, it is important that
the textile fiber itself is not soluble in or plasticized by
the solvent. The solvent is preferably aqueous or a Cy-
Cg alcohol. Other polar solvents and organic solvents
may be employed, however, due to problems with tox-
icity or other limitations on emissions, 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, filament,
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 example, the treat-

10

15

20

25

30

35

40

45

50

55

ment 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 in-
stalled, and may even be accompanied 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 textile fiber is typical.

The amount of treatment solution applied to the tex-
tile 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 ap-
plication believed to provide at least a modicum of pro-
tection is about one weight percent solids per weight of
fiber. The amount of monomer applied may be in-
creased 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 pro-
tection versus cost will be seen after approximately 10
wt.% monomer solids per weight of fiber is reached.
Preferably, from 2 to 7 wt.% monomer 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, polymer-
ic salt film on the textile fibers. The treatment solution
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 pro-
tection. Additionally, when treating installed carpet, it is
important to consider the solvent selected for the treat-
ment solution. Aqueous solutions are preferred for
health, safety, and environmental 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 dis-
solve, emulsify or disperse the monomers. For example,
amino acids such as cystine, arginine and asparagine
are more readily dispersed at a pH of 11-12 in an aque-
ous 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 precipitate the monomers.
Preferably, the pH of the treatment solution is returned
to neutral, since the treatment is found to be most effec-
tive 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 foundto enhance
the bleach resistance of the treated textile. Without be-
ing bound to a particular theory, it is believed that the
-OH group of the acid participates in the reaction with
the hypochlorite ion. Unlike other phenolic compounds,
the salicylic acid does not appear to cause yellowing of
the textile fiber. The pH of the treatment solution may
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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 10 5.0 wt.% of salicylic acid.

It has been found that some monomers, such as the
"polymeric" diamine containing two moles of hexameth-
ylene diamine and one mole of a dibasic ester described
above may act as an emulsifier to disperse salicylic acid
at neutral pH. Consequently, a treatment solution con-
taining a "polymeric" diamine, or other emulsifier, and
salicylic acid could be neutralized prior to application of
the solution to a textile fiber.

While it is preferable to apply all of the monomers
to the textile fiber in a single treatment solution, the in-
vention is not so limited. For example, a solution of the
diamine could be appliedfirst to the textile fiber followed
by application of a second solution containing the diacid,
or vice versa. As discussed above, the pH of the treat-
ment solution containing one or more monomers may
be adjusted after the treatment solution 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 softening
point of the fiber. Thus, reaction temperatures of from
100° C to the softening temperature of the fiber may be
used. Typically, the textile fiber is exposed to tempera-
tures of from 100° to 200° C, preferably 120° to 160° C.
The length of exposure will be determined by the time
required to evaporate the solvent and to drive the reac-
tion to completion.

Catalysts may be employed in the treatment solu-
tion to improve the configuration of the non-volatile, pol-
ymeric salt on the surface of the fiber when the treatment
is performed at lower temperatures, especially when re-
action occurs at ambient conditions. Since bleach re-
sistance 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 hy-
pothesized that the non-volatile, polymeric salt film
formed on the textile fiber provides a primary amine
functionality which is sacrificed to the bleach solution.
In particular, the amino nitrogen of the non-volatile pol-
ymeric salt film reacts with the hypochlorite ion of the
bleach solution.

Additional compounds used to improve the charac-
teristics 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 example,
fluorocarbon polymers which provide anti-soiling and
water repellency, and stain blockers such as condensa-
tion products containing sulfonated phenols may be em-
ployed.

The invention may be further understood by refer-
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ences to the following examples, but the invention is not
to be construed to be unduly limited thereby. Unless oth-
erwise indicated, all parts and percentages are by
weight.

EXAMPLE 1

A 0.88 kg/m2 (26 oz/yd2), stock dyed with premet-
alized and standard acid dyes, loop pile, nylon 6,6 car-
pet is pretreated by spraying onto the pile a homogene-
ous aqueous solution containing 8 percent by weight of
hexamethylenediamine and 8 percent by weight of adi-
pic 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 135°C (275°F) for
a period of 7 minutes. The treated carpet shows no ap-
preciable change in appearance. Thetreated carpetand
an untreated control are then subjected to a 0.5 percent
solution of sodium hypochlorite (the recommended Unit-
ed States Center for Disease Control concentration for
disinfecting purposes for porous surfaces) for a period
of 24 hours, after which the carpet is washed with water
and dried. Visual comparison of the treated carpet to an
untreated control sample clearly reveals that the treated
carpet has superior resistance to color loss.

EXAMPLE 2

The procedure of Example 1 is repeated in all re-
spects except the carpet is 1.08 kg/m2 (28 oz/yd2) stock
dyed nylon 6,6 cut pile. Identical resulis as those of Ex-
ample 1 are obtained.

EXAMPLE 3

The procedure of Example 1 is repeated in all re-
spects except the 0.88 kg/m?2 (26 oz/yd?) stock dyed ny-
lon 6,6 carpet 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 results as
those of Example 1 are obtained on the overprinted pat-
tern, the solution dyed color being unaffected 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 homogenous
solution of 10 percent by weight of caprolactam and 10
percent by weight of urea. Identical results as those of
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Example 1 are obtained.
EXAMPLE 6

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

EXAMPLE 8

Example 2 was repeated in all respects except the
treated sample was air dried. A visual comparison of the
treated sample to the untreated control reveals a de-
crease in color loss in the treated sample but not as sig-
nificant as in the untreated control.

The following examples demonstrate the improved
colorfastness of dyed textile fibers which have been
treated according tothe presentinvention 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 covered by a
multifiber test strip available from Test Fabrics, Inc. The
test strip was in turn covered by a 0.6 cm (14") plexiglas
and placed in an oven at 38°C (100°F). A 2.27 kg (5 Ib)
cylindrical weight was placed on the plexiglas. The sam-
ples remained in the oven for 18 hours, after which the
dye bleeding into the multifiber test strip was graded on
a5 point AATCC grey scale. The treated 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 results were
obtained on the overprinted pattern.

EXAMPLE 11

Example 3 was repeated in all respects except that
both the untreated control and the treated samples 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 remaining was 2.5 to
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3 times the original dry weight of the carpet. The sam-
ples were covered with a multifiber test strip, covered
with 0.6 cm (14") plexiglass and placed in a 38°C (100°F)
oven. A 2.27 kg (5 Ib) 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.

Claims

1. A method for treating a dyed textile fiber to improve
its bleach resistance, comprising the steps of apply-
ing a solution of monomers to said dyed textile fiber,
wherein said monomers are a primary amine and a
carboxylic acid, and the molecular weight of each
of said monomers is less than 1,000, and drying
said textile fiber at a temperature of from 20°C to
200°C, to form a non-volatile polymeric salt film on
said textile fiber.

2. Amethod as claimed in claim 1 wherein an aqueous
solution of monomers is applied to said dyed textile
fiber to achieve 1 to 10 wt.% monomer solids based
on the weight of said textile fiber, and wherein said
monomers are selected from the group consisting
of:

(a) a mixture of polyamines and polycarboxylic
acids;

(b) amino acids; and

(c) lactams;

provided each of said monomers has a molecular
weight of less than 750; and drying said textile fiber
at a temperature from 20°C to 200°C, to form a non-
volatile polymeric salt film on said textile fiber.

3. A method as claimed in Claim 1 wherein said solu-
tion is applied to said textile fiber to achieve 1to 10
wit.% monomer solids based upon the weight of said
textile fiber.

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

5. A method as claimed in any one of Claims 1 to 4
wherein said textile fiber is dyed with an acid dye or
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disperse dye.

A method as claimed in any one of Claims 1 to 5
wherein said solution contains a solvent selected
from the group consisting of water and C,-Cg alco-
hols.

A method as claimed in any one of Claims 1 to 6
wherein said solution is aqueous.

A method as claimed in any one of Claims 1 to 7
wherein said textile fiber is selected from the group
consisting of polyamide and polyester fiber.

A method as claimed in any one of Claims 1 to 8
wherein said textile fiber is selected from the group
consisting of nylon 6,6 and nylon 6 fiber, and said
fiber is in the form of carpet.

A method of as claimed in any one of Claims 110 9
wherein said drying is at a temperature of from 100°
to 200°C.

A method as claimed in any one of Claims 1 to 10
wherein said drying is at a temperature of from 120°
to 160°C.

The method as claimed in any one of Claims 1 to
11 wherein said said monomers do not contain
amide linkages.

A method as claimed in any one of Claims 1 to 12
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 13
wherein said monomers are selected from the
group consisting of:

(i) mixtures of dicarboxylic acids and diamines,
the dicarboxylic acids being selected 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 terephthalic acid; and
the diamines being selected from the group
consisting of ethylenediamine, hexamethylen-
ediamine, 1,8-octanediamine decamethylene
diamine, piperazine and oligomers which are
the condensation product of two moles of a di-
amine and one mole of a diacid ester or diacid
chloride formed from said dicarboxylic acids;

(ii) amino acids selected from the group con-
sisting of 6-aminohexanoic acid, aminoundeca-
noic acid, aminododecanoic acid, glycine, cys-
tine, asparagine, glutamine, lysine, arginine, ty-
rosine, and 2-pyrrolidinecarboxylic acid; and
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16.

17.

18.
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(iii) lactams of said 6-aminohexanoic acid, ami-
noundecanoic acid or lysine.

The method of Claim 14 wherein said monomers
are a mixture of diamine oligomers and dicarboxylic
acids, wherein said diamine oligomers are the con-
densation products of two moles of a diamine and
one mole of a diacid ester or diacid chloride and
have two amide linkages.

The method of Claim 15 wherein said diamine oli-
gomers are the condensation products of two moles
of hexamethylene diamine with one mole of a me-
thyl ester of a diacid selected from the group con-
sisting of adipic acid, glutaric acid and succinic acid.

Amethod as claimed in Claim 14 wherein said mon-
omers are selected from the group consisting of (i)
a mixture of hexamethylenediamine and adipic ac-
id, (ii) 6-aminohexanoic acid and (iii) e-caprolactam.

A method as claimed in any one of Claims 1 to 17
wherein said solution further comprises salicylic ac-
id, said solution is applied to said textile fiber to
achieve from 0.1 to 7 wt.% of salicylic acid based
on the weight of said textile fiber.

Ableach resistant carpet obtainable by the process
comprising the steps of applying an aqueous solu-
tion of monomers to a dyed polyamide textile fiber
toachieve 1to 10 wt.% monomer solids based upon
the weight of said textile fiber, wherein said mono-
mers are selected from the group consisting of:

a. a mixture of diamines and diacids;
b. amino acids; and
c. lactams,

and the molecular weight of each of said monomers
is less than 1,000, and drying said textile fiber at a
temperature of from 20° to 200°C, to form a non-
volatile polymeric salt film on said textile fiber.

A textile product as claimed in Claim 19 wherein
each of said monomers has a molecular weight of
less than 750, said drying is at atemperature of from
120° to 160°C and said solution is applied to said
textile fiber to achieve 2 to 7 wt.% monomer solids
based upon the weight of said textile fiber.

Patentanspriiche

1.

Ein Verfahren zur Behandlung einer gefarbten Tex-
tilfaser, um derer Bleichmittelbestandigkeit zu ver-
bessern, das aus den Schritten besteht, eine Mo-
nomerldsung auf der Textilfaser aufzutragen, wobei
die Monomere ein primares Amin und eine Carbon-
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saure sind und wobei das Molekulargewicht des je-
weiligen Monomers weniger als 1.000 ist, und die
Textilfaser bei einer Temperatur von 20° bis 200°C
zu trocknen, um einen nichtfliichtigen Polymersalz-
film auf der Textilfaser zu bilden.

Verfahren geman Anspruch 1, wobei eine wassrige
Monomerlésung auf der gefarbten Textilfaser auf-
getragen wird, um 1 bis 10 Gew.-% Monomerfest-
stoffe auf Grundlage des Gewichts der Textilfaser
zu erhalten, und wobei die Monomere aus der Grup-
pe bestehend aus:

(a) einer Mischung aus Polyaminen und Poly-
carbonsauren;

(b) Aminsauren; und

(c) Lactamen

ausgewahlt werden, mit dem Vorbehalt, daf3 die je-
weiligen Monomere ein Molekulargewicht von we-
niger als 750 haben; und die Textilfaser bei einer
Temperatur von 20° bis 200°C getrocknet wird, um
einen nichtflichtigen Polymersalzfilm auf der Tex-
tilfaser zu bilden.

Verfahren geman Anspruch 1, wobeidie Lédsung auf
der Textilfaser aufgetragen wird, um 1 bis 10 Gew.-
% Monomerfeststoffe auf Grundlage des Gewichts
der Textilfaser zu erhalten.

Verfahren gemaf einem der Anspriche 1 bis 3, wo-
bei die Lédsung auf der Textilfaser aufgetragen wird,
um 2 bis 7 Gew.-% Monomerfeststoffe auf Grund-
lage der Textilfaser zu erhalten.

Verfahren gemaf einem der Anspriche 1 bis 4, wo-
bei die Textilfaser unter Verwendung eines Saure-
farbstoffs oder eines Dispersionsfarbstoffs gefarbt
wird.

Verfahren gemaf einem der Anspriche 1 bis 5, wo-
bei die Lésung ein Lésungsmittel beinhaltet, das
von der Gruppe bestehend aus Wasser und C,-Cg
Alkoholen ausgewahlt wird.

Verfahren gemaf einem der Anspriche 1 bis 6, wo-
bei die Lésung wassrig ist.

Verfahren gemaf einem der Anspriche 1 bis 7, wo-
bei die Textilfaser aus der Gruppe bestehend aus
Polyamid- und Polyesterfasern ausgewahlt wird.

Verfahren gemaf einem der Anspriche 1 bis 8, wo-
bei die Textilfaser aus der Gruppe bestehend aus
Nylon 6,6- und Nylon 6 Fasern ausgewahlt wird,
und wobei die Faser in Teppichform vorliegt.

10. Verfahren geman einem der Anspriiche 1 bis 9, wo-
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11.

12.

13.

14.

15.

16.

bei das Trocknen bei einer Temperatur von 100° bis
200°C durchgefuhrt wird.

Verfahren geman einem der Anspriche 1 bis 10,
wobei das Trocknen bei einer Temperatur von 120°
bis 160°C durchgefiihrt wird.

Verfahren gemafl einem der Anspriiche 1 bis 11,
wobei die Monomere keine Amidbindungen bein-
halten.

Verfahren gemafn einem der Anspriche 1 bis 12,
wobei die Monomere aus der Gruppe bestehend
aus Aminosduren und Lactamen ausgewahlt wer-
den.

Verfahren geman einem der Anspriche 1 bis 13,
wobei die Monomere aus der Gruppe bestehend
aus:

(i) Mischungen aus Dicarbonsauren und Diami-
nen, wobei die Dicarbons&uren aus der Gruppe
bestehend aus Carbonsaure, Oxalsaure,
Glutarsaure, Adipinsaure, Pimelinséaure, Kork-
saure, Azelainsaure, Sebacinsaure, Dodecan-
disaure, Isophtalsdure und Terephtalsaure
ausgewahlt werden; und die Diamine aus der
Gruppe bestehend aus Ethylendiamin, Hexa-
methylendiamin, 1,8-Octandiamin, Decame-
thylendiamin, Piparazin und Oligomeren, die
das Kondensationsprodukt von zwei Molen ei-
nes Diamins und einem Mol eines zweisauri-
gen Esters oder eines zweisdurigen Chlorids,
das von den Dicarbonsauren gebildet wird,
ausgewahlt werden;

(i) Aminosauren, die aus der Gruppe beste-
hend aus 6-Aminohexansaure, Aminoundec-
ansaure, Aminododecensaure, Glycin, Cystin,
Asparagin, Glutamin, Lysin, Arginin, Tyrosin
und 2-Pyrrolidincarbonsaure; und

(ii)Lactamen von 6-Aminohexansaure, Ami-
noundecansaure oder Lysin

ausgewahlt werden.

Verfahren gemaf Anspruch 14, wobei die Monome-
re eine Mischung aus Diaminoligomeren und Dicar-
bonsauren sind, wobei die Diaminoligomere die
Kondensationsprodukte von zwei Molen Diamin
und einem Mol zweis&urigen Esters oder zweisdu-
rigen Chlorids sind und zwei Bindungen aufweisen.

Verfahren geman Anspruch 15, wobei die

Diaminoligomere die Kondensationsprodukte
von zwei Molen Hexamethylendiamin und ei-
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18.

19.

20.
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nem Mol Methylester einer zweibasigen Saure,
die aus der Gruppe bestehend aus Adipinsdu-
re, Glutarsaure und

Bernsteinsaure ausgewahlt wird, sind.

Verfahren geman Anspruch 14, wobei die Monome-
re aus der Gruppe bestehend aus (i) einer Mi-
schung aus Hexamethylendiamin und Adipinsaure,
(i) 6-Aminohexansaure und (iii) e-Caprolactam,
ausgewahlt werden.

Verfahren gemafl einem der Anspriiche 1 bis 17,
wobei die Lésung weiter Salicylsdure beinhaltet,
wobei die Lésung auf der Textilfaser aufgetragen
wird, um 0,1 bis 7 Gew.-% Salicylsaure auf Grund-
lage des Gewichts der Textilfaser zu erhalten.

Ein bleichbestandiger Teppich, der anhand des Ver-
fahrens bestehend aus den Schritten, eine wassri-
ge Monomerlésung auf einer gefarbten Polyamid-
textilfaser aufzutragen, um 1 bis 10 Gew.-% Mono-
merfeststoffe auf Grundlage des Gewichts der Tex-
tilfaser zu erhalten, wobei die Monomere aus der
Gruppe bestehend aus:

a. einer Mischung aus Diaminen und zweibasi-
gen Sauren;

b. Aminosauren; und

¢. Lactamen

ausgewahlt werden, und das Molekulargewicht des
jeweiligen Monomers weniger als 1.000 ist, und die
Textilfaser bei einer Temperatur von 20° bis 200°C
zu trocknen, um einen nichtfliichtigen Polymersalz-
film auf der Textilfaser zu bilden, erhaltlich ist.

Ein Textilprodukt geman Anspruch 19, wobei die je-
weiligen Monomere ein Molekulargewicht von we-
niger als 750 aufweisen, wobei das Trocknen bei
einer Temperatur von 120° bis 160°C durchgefiihrt
wird, und wobei die Lésung auf der Textilfaser auf-
getragen wird, um 2 bis 7 Gew.-% Monomerfest-
stoffe auf der Grundlage des Gewichts der Textilfa-
ser zu erhalten.

Revendications

Un procédé pour traiter une fibre textile teinte pour
améliorer sa résistance au blanchiment, compre-
nant les étapes de l'application d'une solution de
monomeéres sur ladite fibre textile teinte, dans le-
quel lesdits monomeéres sont un amine primaire et
un acide carboxylique, et le poids moléculaire de
chacun des dits monomeéres est inférieur a 1 000,
et du séchage de ladite fibre textile & une tempéra-
ture allant de 20°C & 200°C, pour former un film de
sel polymérique non-volatile sur ladite fibre textile.
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Un procédé selon la revendication 1 dans lequel
une solution aqueuse de monomeres est appliquée
sur ladite fibre textile teinte pour obtenir 1 & 10 %
en poids de monomeéres solides par rapport au
poids de ladite fibre textile, et dans lequel lesdits
monomeéres sont sélectionnés a partir du groupe
constitué de:

(&) un mélange de polyamines et d'acides po-
lycarboxyliques;

(b) des acides aminés; et

(c) des lactames;

a la condition que chacun des dits monoméres ait
un poids moléculaire inférieur & 750; et le séchage
de ladite fibre textile se fasse & une température
comprise entre 20°C et 200°C, pour former un film
de sel polymérique non-volatile sur ladite fibre tex-
tile.

Un procédé selon la revendication 1 dans lequel la-
dite solution est appliquée sur ladite fibre textile
pour obtenir 1 a 10 % en poids de monoméres so-
lides par rapport au poids de ladite fibre textile.

Un procédé selon 'une quelconque des revendica-
tions 1 & 3 dans lequel ladite solution est appliquée
sur ladite fibre textile pour obtenir 2 & 7 % en poids
de monomeéres solides par rapport au poids de la-
dite fibre textile.

Un procédé selon 'une quelconque des revendica-
tions 1 & 4 dans lequel ladite fibre textile est teinte
avec un colorant acide ou un colorant dispersé.

Un procédé selon 'une quelconque des revendica-
tions 1 & 5 dans lequel ladite solution contient un

solvant sélectionné a partir du groupe constitué
d'eau et d'alcools C4-Cg.

Un procédé selon 'une quelconque des revendica-
tions 1 & 6 dans lequel ladite solution est aqueuse.

Un procédé selon 'une quelconque des revendica-
tions 1 & 7 dans lequel ladite fibre textile est sélec-
tionnée & partir du groupe constitué de polyamide
et de fibre polyester.

Un procédé selon 'une quelconque des revendica-
tions 1 & 8 dans lequel ladite fibre textile est sélec-
tionnée a partir du groupe constitué de fibre de ny-
lon 6,6 et de fibre de nylon 6, et ladite fibre est en
forme de moquette.

Un procédé selon 'une quelconque des revendica-
tions 1 & 9 dans lequel ledit séchage se fait & une
température allant de 100° & 200°C.
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Un procédé selon 'une quelconque des revendica-
tions 1 & 10 dans lequel ledit séchage se fait & une

température allant de 120° & 160°C.

Un procédé selon 'une quelconque des revendica-
tions 1 & 11 dans lequel lesdits monoméres ne con-
tiennent pas de liaisons amides.

Un procédé selon 'une quelconque des revendica-
tions 1 & 12 dans lequel lesdits monoméres sont
sélectionnés a partir du groupe constitué d'acides
aminés et de lactames.

Un procédé selon 'une quelconque des revendica-
tions 1 & 13 dans lequel lesdits monoméres sont
sélectionnés a partir du groupe constitué de:

(i) mélanges d'acides dicarboxyliques et de dia-
mines, les acides dicarboxyliques étant sélec-
tionnés a partir du groupe constitué de l'acide
carbonique, de l'acide oxalique, de l'acide glu-
tarique, de l'acide adipique, de I'acide piméli-
que, de l'acide subérique, de l'acide azélaique,
de l'acide sébacique, de l'acide dodécanedioi-
que, de l'acide isophtalique et de l'acide téréph-
talique; et les diamines étant sélectionnées a
partir du groupe constitué de I'éthylénediami-
ne, 'hexaméthylénediamine, le 1,8-octanedia-
mine décaméthyléne diamine, le pipérazine et
des oligoméres qui sont le produit de la con-
densation de deux moles d'une diamine et d'un
mole d'un ester diacide ou d'un chlorure diacide
formé a partir des dits acides dicarboxyliques;

(ii) des acides aminés sélectionnés a partir du
groupe constitué de l'acide 6-aminohexanoi-
que, de l'acide aminoundécanoique, de l'acide
aminododécanoique, de la glycine, de la cysti-
ne, de l'asparagine, de la glutamine, de la lysi-
ne, de l'arginine, de la tyrosine, et de l'acide
2-pyrrolidinecarboxylique; et

(i) des lactames des dits acide 6-aminohexa-
noique, acide aminoundécanoique ou lysine.

Le procédé de la revendication 14 dans lequel les-
dits monomeres sont un mélange d'oligoméres dia-
mines et d'acides dicarboxyliques, dans lequel les-
dits oligoméres diamines sont les produits de la
condensation de deux moles d'un diamine et d'un
mole d'un ester diacide ou d'un chlorure diacide et
ont deux liaisons amides.

Le procédé de la revendication 15 dans lequel les-
dits oligoméres diamines sont les produits de la
condensation de deux moles de diamine hexamé-
thyléne avec un mole d'un ester de méthyle d'un
diacide sélectionné & partir du groupe constitué de
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I'acide adipique, de l'acide glutarique et de l'acide
succinique.

Un procédé selon la revendication 14 dans lequel
lesdits monoméres sont sélectionnés a partir du
groupe constitué de (i) un mélange d'hexaméthylé-
nediamine et d'acide adipique, (ii) d'acide 6-amino-
hexanoique et (iii) de e-caprolactame.

Un procédé selon 'une quelconque des revendica-
tions 1 & 17 dans lequel ladite solution comprend
de plus de l'acide salicylique, ladite solution est ap-
pliquée sur ladite fibre textile pour obtenir0,1a7 %
en poids d'acide salicylique par rapport au poids de
ladite fibre textile.

Une moquette résistant au blanchiment obtenue
par le procédé comprenant les étapes de l'applica-
tion d'une solution aqueuse de monoméres sur une
fibre textile de polyamide teinte pour obtenir 1 & 10
% en poids de monomeéres solides par rapport au
poids de ladite fibre textile, dans lequel lesdits mo-
nomeres sont sélectionnés & partir du groupe cons-
titué de:

a. un mélange de diamines et de diacides;
b. des acides aminés; et
c. des lactames,

et le poids moléculaire de chacun des dits mono-
méres est inférieur & 1 000, et du séchage de ladite
fibre textile & une température comprise entre 20°
et 200°C, pour former un film de sel polymérique
non-volatile sur ladite fibre textile.

Un produit textile selon la revendication 19 dans le-
quel chacun des dits monomeéres a un poids molé-
culaire inférieur & 750, ledit séchage se fait & une
température allant de 120° a 160°C et ladite solu-
tion est appliquée sur ladite fibre textile pour obtenir
2 a7 % en poids de monomeéres solides par rapport

au poids de ladite fibre textile.
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