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COMPOSITION FOR DYEING OF CELLULOSIC FABRIC

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to dveing of cellulosic fabric.
More particularly, the present invention relates to compositions for
uniformly providing, preferably by spraying, a dye on both surfaces or
sides of a cellulosic fabric. In a less preferred embodiment, the
present invention relates to compositions having a mixture of reactive
dyes, which compositions provide a uniform color on both sides of a
cellulosic greige or scoured or bleached fabric, by a spray
application of the composition to the fabric.

2. Description of Related Arxt

[0002] Today, fabrics are made from a wide-variety of natural
fibers, such as cotton, synthetic fibers, or any combination
thereof. The basic fabric i1s a greige fabric that is needed to be
dyed in order to provide the desired color to the resultant fabric
and/or garment. Many compositions and methods have been proposed
for dyeing fabrics, however all have proven costly in material
cost, as well as time.

[6003] One method, commonly referred to as yarn dyeing, involves
dyeing individual fibers or yarns prior to these fibers being sewn or
knitted into a fabric. One problem associated with this method is
inventory control of the yarns and associated garments. For example,
varn dyeing requires the garment manufacturer to maintain a supply of
the various colored yarns -used in its products, which inventory
increases cost.

{00041 Another dyeing method is commonly referred to as bulk dyeing.
In bulk dyeing, un-dyed fibers or yarns are knitted or woven into a
raw or un-dyed fabric. The raw fabric 1s subsequently scoured or
bleached and then dyed. The dyed fabric is then used to make the
desired product, such as a garment.

[0005] Some common bulk dyeing methods include vat dyveing, beam
-dyeing, jet dyeing, and bath dyeing. Vat dyeing typically consists of
immersing a piece of fabric in a vat of liguid dye. Beam dyeing
involves winding a length of fabric about a perforated beam.

The beam ig then placed in a vessel where liquid dye is pumped into
the center of the beam, out of the perforations, and through the
fabric. Jet dyeing involves placing the fabric in a high- pressure,
high-temperature kettle of liquid dye. Bath dyeing involves

immersing the fabric in a bath of dye, which is contained in a
rotating drum.
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[0006] One problem associated with such bulk dyeing methods relates to
the fabric that is cut away or removed during manufacture of the
fabric into the desired garment. The fabric that is cut away has been
dyed and, thus, includes the cost of the dye. This can lead to an
increased cost of goods for garments made from bulk dyed fabrics.
Another problem with bulk dyeing methods relates to the large amounts
of water required during processing, which can increase cost of goods
for such bulk dyed fabrics, as well as having an adverse effect on the
environment and an erosion of resources. |

[0007] A more significant problem with bulk dyed fabrics in the
manufacture of garments i1s the unpredictability of consumer color
preferences. In the garment industry, change in the consumer's
preference for one color over another color can lead to an overstock
of the undesired colored garments and a back order situation of the
desired colored garments. Thus, garments made from bulk dyed fabrics
have not proven flexible enough to meet increasing and changing
consumer demands.

[0008] Further methods of dyeing fabrics involve printing a dye onto a
surface of a fabric. This method is commonly used to apply a
decorative pattern on the surface of the fabric. Such printing methods
include screen-printing and inkjet printing. While these methods have
proven useful in quickly changing from one decorative pattern to
another, they have not proven useful in bulk dyeing of fabrics or
completed garments.

[0009] Perhaps, one of the cost effective methods of dyeing a fabric
1s spray dyeing. Spray dyeing, as used herein, includes conventional
spraying as well as atomization and electrostatic applications.
However, a problem with spray dyeing is to provide a uniform dye on
both sides of the garment. Normally, to attempt to achieve such
uniformity requires spray dyeing on both sides of the fabric or
garment in a very controlled environment. Also, the fabric or garment
must remain in a taunt position in order to provide penetration into
the fabric or garment yet not have any garment area that is covered
or unavailable for receipt of the gpray. This is difficult to
achieve, let alone in a cost effective manner, especially if both
sides of the garment are to be spray dyed.

[0010]} Accorxdingly, there is a need for a composition and resultant
method of dyeing cellulosic, especially greige or scoured or
bleached, fabrics that provide uniform color on both sides of the
fabric. It is particularly important to provide such a composition
that can dye cotton to any desired color in one basic spray step or
operation without the need of a controlled environment and without
Che problems noted above for positioning the fabric or garment, vet
with good dye penetration into the. fabric or garment.
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SUMMARY OF THE INVENTION

[0011] The present invention provides a composition that permits
spray dyeing of a cellulosic fabric or garment.

[0012] The present invention also provides a composition that permits
spray dyeing of a cellulosic, such as cotton, fabric or garment, so
that both sides of the garment have the same uniform color or dye.

[0013] The present invention further provides a composition that

permits uniform spray dyeing of a cellulosic fabric or garment on
both surfaces of the fabric or garment. |

[0014] The present invention still further provides a composition that
permits uniform spray dyeing of both sides or surfaces of a cellulosic
fabric or garment thereby providing a more uniform dyeing throughout

the fabric or garment so that the print 1is the same inside and on the
surfaces of the fabric or garment.

[0015] The present invention yet further provides a composition that,
in a less preferred embodiment, permits spray dyeing of one side of a

cellulosic fabric or garment, yvet provides the uniform color or dye to
both surfaces of the garment.

[0016] The present invention also provides a method of making a

composition that can, through spraying, uniformly dye both surfaces of
a cellulosic fabric or garment. ‘

[0017] These and other advantages and benefits of the present
invention are provided by a composition that is anionic. The
composition includes a wetter, an alkali, a reactive dye, water, and
a thickener. In other embodiments of the present invention, the
composition can include one or more of the following: a chelator, =a
dye leveling agent, an anti-reducing agent, a defoamer, and sodium
chloride. In an earlier, less preferred embodiment, the composition
includes a wetter, an alkali, a reactive dye, and water.

[0018] The present invention also provides a method for making the
present compositions that includes first mixing together the wetter,
chelator (if used), dye and water toform a first solution in which the
dve is well dissolved oxr blended, then adding and mixing the thickener
into the first solution to form a second solution. In a preferred
embodiment, after formation of the second solution, alkali is, within
thirty minutes before application of the second solution to the
fabric, merged into the second solution or independently applied,
preferably by sSprayving, along with the second solution, onto the
fabric. The alkali should have a pH between about 10.5 and about 11.7.

The alkali is preferably a combination of soda ash, potassium
carbonate and a phosphate.

{001l9] The above-described and other advantages and features of

the present disclosure will be appreciated and understood by

those skilled in the art from the following detailed description
and appended claims
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DETAILED DESCRIPTION OF THE INVENTION

[0020] The present disclosure provides a composition that can be applied to a tabric or
garment (hereinafter referred to as “fabric™) made of a cellulosic material. The composition
provides uniform color throughout the fabric, namely on both sides or surfaces of the fabric,
as well as throughout the fabric. The fabric can be a part of or the complete finished garment,
such as, but not limited to, a shirt, pant, underwear, panty, sock, skirt, dress, short, coat, suit,
scarf, glove, hat, and any other apparel item. Also, the fabric can be a sheet, towel,
pillowcase, or any other cellulosic made material. Thus, the present compositions can
efficiently and effectively color a cellulosic fabric, that cellulosic fabric can be combined
with a non-cellulosic fabric to form a finished garment or the cellulosic fabric can make-up

the entire finished garment.

[0021] The term cellulosic has its conventional meaning, and therefore includes cotton and

fabric made of about 100 percent cotton. The cellulosic material can be greige, scoured or

bleached or any combination of same.

[0022] The present compositions include a wetter or wetting agent, a reactive dye, an alkali, a
thickener and water. In addition, the composition may include one or more of the following:
a chelator, a dye leveling agent, a defoamer, an anti-reducing agent, and sodium chloride. In
a less preferred embodiment, the composition can include a wetter, a reactive dye, a thickener

and water. In the present compositions, each ingredient is anionic or non ionic.

[0023] The wetter of the present compositions acts to transports the dye into the fabric
thereby assisting in locking the color into the substrate. The wetter is a blend of one or more
surfactants. The surfactants provide detergent properties to the fabric. The surfactants in the
blend are anionic or nonionic. At this time, it is believed that any anionic or nonionic
surfactant can be used. The preferred wetter or blend of surfactants has sulfuric acid

disodium salt and phosphoric acid, trisodium salt. In a less preferred embodiment, the wetter

can be sodium dioctyl sulfoosuccinate.

[0024] The wetter is preferably present in an amount about 5 grams per liter (g/1) to about 40

o/l based on the total g/l of the composition. More preferably, the wetter is present in an
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amount about 5 g/l to about 20 g/1, and most preferably about 5 g/l, based on the total g/l of

the composition.

J0025] A reactive dye is used in the present compositions. The reactive dye is a cold or mid-
temperature range reactive dye. The reactive dye 1s a dye that reacts with fibers in the fabric
or garment to form a covalent bond. While many reactive dyes can be used, a reactive dye
particularly suited for dyeing cellulosic fabric or fibers, such as cotton, is an azo dye, an azo

metal complex and dioxazine. Preferably, the dye 1s an azo metal complex or dioxazine.

[0026] The reactive dye is present in an amount about 10 g/l to about 80 g/1 based on the total
g/l of the composition. The precise dye amount is based on the color value and depth of color
desired. For example, a pink color for the fabric would need about 10 g/l to about 20 g/l dye
based on the total g/l of the composition. If the color desired is royal blue, the dye would be

about 40 g/l to about 60 g/l based on the total g/l of the composition.

[0027] All embodiments of the present compositions have an alkali. The alkali of the present

compositions should have a pH between about 10.5 and about 11.7.

[0028] The alkali preferably is a liquid alkali. The liquid alkali preferably is a combination

of soda ash, potassium carbonate and phosphate.

[0029] In another embodiment, the alkali could be a combination of a silicate, preferably a
sodium silicate, and a caustic. The caustic 1s preferably sodium hydroxide or sodium
carbonate. The caustic may be soda ash. The sodium silicate assists in bleaching the
cellulosic fabric, and acts to stabilize the composition. The alkali is preferably a combination
of a sodium silicate and a caustic if the fabric is a greige fabric or only a caustic, preferably,

soda ash, if the fabric is a finished fabric.

[0030] In yet another embodiment for bright and light colors, the alkali i1s a combination of a
sodium silicate and a caustic, namely soda ash. The sodium silicate and caustic are present in

about a 2 to about 1 ratio. Thus, 2 parts sodium silicate warrants 1 part caustic.

[0031] The alkali, when a combination of the sodium silicate and caustic or simply solely a
caustic, 1s present in an amount about 3 g/l to about 20 g/l based on the total g/l of the

composition. More preferably, the alkali 1s present in an amount about 5 g/l to about 15 g/l
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based on the total g/l of the composition. For a dark color, the alkali is present in an amount

about 10 g/1 based on the total g/l of the composition.

[0032} The present compositions have a thickener. The thickener 1s important to assist in
providing the levelness of color in the fabric or garment particularly during spray operations.
It is believed that the thickener keeps the molecules of the dye in suspension on the fabric
being sprayed. Thus, if the desired levelness of color is achieved absent the thickener,

perhaps due to spray conditions, the use of a thickener can be avoided. The use of a thickener

in spraying will control viscosity to ensure an even spray.

[0033] The thickener of the present compositions is an acrylic acid copolymer, an aliphatic
polyester polyurethane, or a polyacrylate. The thickener can be an acrylic acid copolymer.
The preferred acrylic acid copolymer has about 2% to about 3% naphthol spirits. A preferred
thickener is an acrylic acid copolymer sold under the mark Acraconz' " FN by Lanxess
Corporation of Pittsburgh, PA. This copolymer has 7 to 13 percent ethoxylated alcohol,

about 1 % hexadecane, and about 1 % acrylamide PI’N acrylic acid ammonium salt.

[0034] The thickener is present in an amount about 5 g/l to about 50 g/l based on the total g/l

of the composition. Most preferably, the thickener is present in an amount about 5 g/l to

about 20 g/l based on the total g/l of the composition.
[0035] The present compositions each have water in a q.s. amount.

[0036] Optionally, the present compositions can have one or more of the tollowing
ingredients. The first such optional ingredient is a chelator. The chelator s, like all other
ingredients of the present compositions, an anionic or a non ionic ingredient. The chelator
must be a stable to high alkali for the purposes of the present compositions. The chelator is
used to remove hard metals trom the water, and prevents precipitation that leads to
unevenness of the color. It can also assist in stabilizing the dye bath. Thus, a chelator may
not be needed in the present compositions if no minerals, such as hard metals, are present in
the fabric or garment or in the water source. Chelators that can be used 1n the present

compositions include, but are not limited to, a blend of amino acid derivatives or

pentasodium salt of diethlenetriaminepenta acetic acid.

[0037] When present, the chelator is preferably present in an amount about 1 g/l to about 40

o/l based on the total g/l of the composition. More preferably, the chelator is present in an
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amount about 1 g/l to about 20 g/l, and most preferably about 6 g/l, based on the total g/l of

the composition.

[0038] The optional dye leveling agent 1s used to provide uniformity for the dye in the
composition. Thus, if the desired uniformity 1s achieved by the composition itself alone or in
combination with the spray method used, the dye leveling agent is not needed. In the present
compositions, a dye leveling agent does not appear to be needed due to the thickener.
However, the present disclosure envisions the possibility that there are situations in which the

dye leveling agent could be used.

[0039] The present compositions can optionally have a defoamer. The defoamer acts to
eliminate non-aerated liquid that is desired when a spray is used to apply the present
compostitions. Defoamers that can be used in the present compositions include, but are not
limited to, petroleum distillate blend, organosilicone, petroleum distillate, hydrocarbon or
reacted silicone. A preferred defoamer is a petroleum distillate blend. The defoamer is

preferably present in an amount about 0.1 % g/l to about 0.5% g/l based on the total g/l of the

composition.

[0040] The present compositions can optionally have an anti-reducing agent.

[0041] The present compositions can be formulated and applied according to the following
method in order to enhance the efficacy ot the composition. First, the wetter, chelator it
included, dye and water are mixed together to form a first solution that has the dye well
dissolved or blended therein. Second, the thickener should be added and mixed, preferably in
a high speed mixer, into the first solution to form a second solution. The high speed mixer 1s
needed to shear the thickener into the blend. This high speed mixing should be for about five
(5) minutes to about one (1) hour. Thereafter, the alkali can be mixed into the second

solution. Alternatively, the alkali can be independent and merged or mixed at the spray head

with the second solution.

[0042] Within thirty (30) minutes after the alkali 1s mixed into or merged with the second
solution, the composition must be applied to the cellulosic fabric. It is important that the
alkali 1s merged, mixed or blended with the second solution within the thirty minutes of

application to the fabric or garment since beyond thirty minutes the dye molecules may

hydrolyze.
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[0043] Another method for application of the present composition to the fabric 1s
simultaneously all ingredients are mixed, preferably in an in-line, spray head. For example,
each ingredient moves to a sleeve having a corkscrew therein to mix together all ingredients

and then move into the spray head to emit the composite present composition onto the fabric.

[0044] The composition is sprayed on the surfaces or sides of a fabric using any spray nozzle.
Preferably, the spray nozzle is movable with respect to each surface or side of the fabric so
that a substantially even coat of the composition is applied to the surfaces of fabric. One
preferred method of spray dyeing is disclosed in U.S. patent application Ser. No.l
0/601.,820, filed June 23, 2003, still pending.

[0045] Advantageously, the composition can be applied by spraying onto the two surtaces or
sides of the fabric in about one (1) to about twenty (20) seconds, and preferably in about five
(5) to about twenty (20) seconds. Of course, this time depends on the size of the fabric, with
a larger-in-size fabric expected to take more and smaller in-size fabric expected to take less

time of the aforementioned time ranges.

[0046] It should be recognized that the present invention contemplates any number ot spray

nozzles and any positioning of same. Also, the size of the head of a spray nozzle may vary.

[0047] Advantageously, the present compositions apply and affix to the fabric in a time

effective, efficient manner. Accordingly, the cost of garment will be reduced as compared to

all known present dye methods.

[0048] Thus, the present compositions, that avoid the use of a controlled environment and

provide an ability to dye all cellulosic fabrics including greige, scoured and bleached,
facilitates manufacturing flexibility in that rapid changeover from one color to another color
can easily be achieved. This is a significant benefit to manufacturer since it minimizes or

virtually eliminates inventory control costs and problems associated with the pre-dyed yarns

and predyed garments of prior processes.

[0049] Other benefits of the compositions of the present disclosure include that the amount of
water consumption is reduced from known methods of spray dyeing. Also, the amount of
dye used is less than known methods since the dye applied to the surfaces penetrates more
easily and readily than any known composition. Thus, less dye is needed to achieve complete

dyeing. Another benefit achieved by the use of the present compositions to spray dye
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cellulosic fabrics 1s that one can effectively and efficiently manufacture small runs certain

color dye fabrics.

[0050] It is contemplated, but in a less preferred embodiment, that the present composition
can be sprayed onto only one side or surface of the cellulosic material and by the use of
spraying and a mixture of reactive dyes in the composition, the composition may penetrate
through the entire cellulosic material and onto the other side or surface. It i1s believed that
mixture of reactive dyes, namely two or more reactive dyes as defined above, and good spray
conditions, will provide a good uniform dye through and on both sides of the cellulosic

material even though sprayed onto only one surface of the cellulosic material.

[0051] A benefit of the application of the present compositions to fabric is that the fabric has
great shrinkage almost analogous to that inherent in the fabric. Obtaining such shrinkage by
the application of the present compositions reduces subsequent shrinkage. Reducing

subsequent shrinkage will improve the characteristics of the fabric.

[0052] While the present disclosure has been described with reference to one or more
exemplary embodiments, it will be understood by those skilled in the art that various changes
may be made and equivalents may be substituted for elements thereof without departing from
the scope of the present disclosure. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the present disclosure without departing
from the scope thereof. Therefore, it is intended that the present disclosure not be limited to
the particular embodiment(s) disclosed as the best mode contemplated for carrying out this
invention, but that this disclosure will include all embodiments falling within the scope of the

appended claims.

8a
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CLAIMS:
1. A spray composition for dyeing a cotton fabric having fibers, consisting essentially
of:

a wetter, wherein the wetter 1s a blend of one or more surfactants including sulfuric
acid disodium salt and phosphoric acid trisodium salt;

an alkali, wherein the alkali 1s a combination of sodium silicate and a caustic;

a reactive dye;

water; and

the wetter, the alkali and the reactive dye are anionic ingredients for application of

the spray composition onto surfaces of the cotton fabric.

2. The composition of claim 1, further comprising a thickener.

3. The composition of claim 2, wherein the thickener is an acrylic acid copolymer.

4. The composttion of claim 3, wherein the acrylic acid copolymer has 2% to 3%
naphthol spirits.

5. The composition of claim 2, wherein the thickener is present in an amount between

5 g/l and 50 g/1 based on the total g/l of the composition.

6. The composition of claim 1, wherein the wetter 1s present in an amount between 5

g/l and 40 g/l based on the total g/l of the composition.

7. The composition of claim 1, wherein the alkali 1s present in an amount between 3

¢/l and 20 g/l based on the total g/l of the composition.

8. The composition of claim 7, wherein the sodium silicate to the caustic is in a ratio

of about 2 to about 1.
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9. The composition of claim 1, wherein the reactive dye 1s present in an amount

between 10 g/1 and 80 g/l based on the total g/l of the composition.

10.  The composition of claim 1, further comprising a chelator.

11.  The composition of claim 10, wherein the chelator is present in an amount between

1 ¢/l and 40 g/l based on the total g/l of the composition.

12.  The composition of claim 1, further comprising one or more ingredients selected

from the group consisting of a defoamer, an anti-reducing agent, and sodium chloride.

13.  The composition of claim 1, wherein the cotton fabric forms a garment that is
selected from the group consisting essentially a brassiere, shirt, pants, underwear, panty,

sock, skirt, dress, shorts, coat, suit, scarf, glove, and hat.

14. A spray dye composition for spray dyeing a cotton fabric having fibers comprising:
a wetter wherein the wetter is a blend of one or more surfactants including sulfuric
acid disodium salt and phosphoric acid trisodium sait in an amount between 5 g/l and 20
g/l;
an alkali wherein the alkali is a combination of sodium silicate and a caustic in an

amount between 3 g/l and 20 g/I;
a reactive dye in an amount between 10 g/l and 80 g/l based on the total g/l of the

composition;
water; and

the wetter, the alkali, and the reactive dye are anionic ingredients for application of

the spray composition onto surfaces of the cotton fabric.

15.  The composition of claim 14, further comprising a thickener in an amount between

5 g/l and 50 g/l based on the total g/l of the composition.

10
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16.  The composition of claim 15, further comprising a chelator in an amount between

1 g/l and 40 g/l based on the total g/l of the composition.

17. A method of making a dye composition for spray application onto surfaces of a
cotton fabric, comprising:
mixing together a wetter, a reactive dye and water to form a solution, wherein the

wetter is a blend of one or more surfactants and includes sulfuric acid disodium salt and

phosphoric acid trisodium salt; and

adding an alkali to the solution at a time that allows spray application of the
solution onto the surfaces of a cotton fabric before the reactive dye hydrolyzes, wherein

the alkali is a combination of sodium silicate and a caustic.

18. A method of making a dye composition for spray application onto surfaces of a

cotton fabric, comprising:

mixing together a wetter, a reactive dye and water to form a solution, wherein the

wetter is a blend of one or more surfactants and includes sulfuric acid disodium salt and

phosphoric acid trisodium salt;

mixing a thickener into the solution for about five minutes to about one hour to

form a partial solution; and

adding an alkali to the solution at a time that allows spray application of the
solution onto the surfaces of a cotton fabric before the reactive dye hydrolyzes, wherein

the alkali is a combination of sodium silicate and a caustic.
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