1 Dye Conposition and Method for Dyeing Textile Materials The present
invention relates to a dye conposition and a nethod for dyeing textile
mat erial s by applying that dye conposition. Indigo and sul fur dyes are
wel I known dyes used for dyeing cellulosic textile materials, especially
the cotton-warp of denimarticles. For the dyeing process the

wat er -i nsol ubl e sul fur dye or indigo ade converted by reduction into the
wat er -sol uble formgenerally referred to as "leuco fornf'. After the actual
dyei ng process, oxidation of the dyes takes place on the textile material.
The dyei ngydCespvsitRin AntFVEShad forsi dilE TexaR Matialdly takes place in

conti nuous dyeing machines in several vats, however there are al so
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material is dyed with indigo first and subsequently overdyed with sulfur dyes in

one or several separate vats. This process is generally referred to as topping.

The dyeing of sulfur dyes in both procedures described takes place either at
elevated temperatures of 70 to 98 °C in one to three vats or by a pad-steam
process. The high temperatures and the steaming process are required to
ensure adequate fixation of sulfur dyes. indigo is applied in one to 15 vats at a
temperature of 10 °Cto 45 °C.

The disadvantage of these dyeing techniques is that they come not only with
the brightening but also with a color change during the usual subsequent/final
laundry treatment. This change in shade is caused by the layered dyeing process
of indigo and sulfur dyes. This means there is no intimate mixing of the dyes on

the cellutosic textile material.



There is accordingly a demand for dye conpositions and dyei ng net hods for
dyeing textile materials which provide an increased quality of the dyeing,
in particular a better color fastness, and prevent or at |east mnimze
col or changes of dyed textile materials during |aundry processes, and yet
are technically sinpler to handle. In a first aspect, the present

I nvention relates to an aqueous dye cd%position for dyeing textile
materials conprising (a) a first dye conmponent selected fromthe group
consi sting of |eucoindigo and a derivative thereof, and (b) a second dye
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Sai d aqueous e conposition s%o e an aqueous sol ution the first
and the second conponents. Preferably, the aqueous dye conposition is a
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stock vat with common reducing agents such as sodium dithionite, thiourea

dioxide, sodium suifide and its derivatives, or glucose and glucose derivatives.

There is accordingly a demand for dye compositions and dyeing methods for
dyeing textile materials which provide an increased quality of the dyeing, in
particular a better color fastness, and prevent or at least minimize color changes
of dyed textile materials during laundry processes, and yet are technically

simpler to handle.

In a first aspect, the present invention relates to an aqueous dye composition

for dyeing textile materials comprising

(a) a first dye component selected from the group consisting of leucoindigo

and a derivative thereof, and

{b) a second dye component selected from the group consisting of leuco
sulfur dyes, leuco sulfurized vat dyes, derivatives and compositions

thereof,

wherein the total concentration of the first and second components (taken
together) is not higher than 45% by weight, based on the weight of the dye

composition.

Said aqueous dye composition should be an aqueous solution of the first and
the second components. Preferably, the aqueous dye composition is a highly
concentrated and homogenous solution of the first and second components in



The reduction of the dyes in the dye bath takes place in the upstream

m xi ng container wth alkali and a suitable inorganic or organic reducing
agent. Alternatively, the reduction of the dyes can be achi eved by neans
of electrochem cal reduction. The inventive dye conposition can conprise
further conponents generally used in d%e conpositions for dyeing textile
materials, but this is not required. r exanple, the dye conposition may
conprise at | east one al kali substance and/or at |east one reduci ng agent.
| f reducing agents were used to prepare the leuco fornms of dyes, they
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contained 1n the inventive dye conposition, but the presence of a reducing
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such as al kali netal hydroxides (e.g. sodi um hydroxide, potassium
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Brown (C.I. Sulfur_Brown 7, C. 1. Sulfur Browmm 8, C.I. Sulfur Brown 21,
C.1. sul feye ERBRASIESN. C. 1. Sulfur Green (e.g. CI. Sulfur Green 3), C. 1.
Sul fur Orange (e.g. C 1. Sulfur Orange 1), CI. Sulfur Red (C . Sulfur

Red 6). Preferred are C.I. Leuco Sulfur Black 1. i
in one embodiment of the invention, the dye composition does not comprise

further components, but only consists of the first and second components,

water as solvent and optionaliy an alkali substance.

The reducing agent is preferably selected from the group consisting of alkali
polysulfides {e.g. sodium polysulfide}, sodium dithionite, thiourea dioxide, alkali
sulfides (e.g. sodium sulfide) and its derivatives, as well as glucose and glucose

derivatives. A particularly preferred reducing agent is sodium dithionite.



The term "derivatives" as used in the present invention relates in
particular to nodifications having a simlar chem cal structure and dyeing
properties with the provisio that the nodification is water-soluble. 5
concentration of said second conponent should be not |ower than 0.2% by
wei ght, based on the wei ght of the dye conposition. As nentioned above,
the total concentration of the first &hd second conponents in the dye
conposition should be not higher than 45 % by weight. If the content of
the dyestuffs in the inventive dye conposition is higher than 45% by

wei ght, the dye conposition could be beconme instable. On the other hand,
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sol vent, wheseiin the total concentration of the conponents (a) and (b) is
not hi gher than 45% by weight. The term "% by weight" _ relates to the

wei ght ofThmefi@yecgm@pagnti@n_ieucomdigo. Preferably, the first component is

leucoindigo obtained by a catalytic hydrogenation of indigo or electrochemical
reduction of indigo. However leucoindigo obtained by reducing indigo with a
reducing agent such as sodium dithionite can aiso be used. Leucoindigo is the

reduced form of indigo.

The concentration of said first component should be not higher than 35% by
weight, based on the weight of the dye composition. Preferably, the
concentration of said first component should be not lower than 4% by weight,

based on the weight of the dye composition.

The dyes mentioned as the second component of the inventive dye composition
are described for exampte in the Color Index pubiished by the British Society of
Dyers and Colourits and the American Association of Textile Chemists and
Colorists. Examples of such dyes are the leuco forms C.I. Sulfur Black (e.g. C.I
Sulfur Black 1, C.I. Sulfur Black 76), C.I. Sulfur Blue (e.g. C.I. Sulfur Blue 2, C.L
Sulfur Blue 5, C.I. Sulfur Blue 15), C.. Sulfur Brown (C.I. Sulfur Brown 7, C.L
Sulfur Brown 8, C.1. Sulfur Brown 21, C.I. Sulfur Brown 52}, C.L. Sulfur Green (e.g.
C.I. Sulfur Green 3), C.I. Sulfur Orange (e.g. C.I. Sulfur Orange 1), C.l. Sulfur Red
(C.I. Sulfur Red 6). Preferred are C.l. Leuco Sulfur Black 1.

The term “derivatives” as used in the present invention relates in particular to
modifications having a similar chemical structure and dyeing properties with the

provisio that the modification is water-solubie.

The concentration of said second component should be not higher than 40% by
weight, based on the weight of the dye composition. Preferably, the



The inventive dye conposition is useful for dyeing textile materials.
Specific, but non-limting exanples of textile materials include
cellulosic fibers (e.g. cotton, viscose rayon, henp), polyam de fibers,
pol yvi nyl al cohol fibers, wool and bl ended yarns. The textile materials
may be in any fiber aggregate, yarn-line, and cloth-like forns. Preferred
are cellulosic textile materials. The luse of the inventive conposition
makes it possible to use only a single dye bath for dyeing textile
materials with indigo (or a derivate thereof) and sul fur or sulfuric vat
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Preferably h conprises the inventive dye conposition, at |east
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The inventive dye composition is useful for dyeing textile materials. Specific, but
non-limiting examples of textile materials include cellulosic fibers (e.g. cotton,
viscose rayon, hemp), polyamide fibers, polyvinyl alcohol fibers, wool and
blended yarns. The textile materials may be in any fiber aggregate, yarn-line,

and cloth-like forms. Preferred are cellulosic textile materials.

The use of the inventive composition makes it possible to use only a single dye
bath for dyeing textile materials with indigo (or a derivate thereof) and sulfur or
sulfuric vat dyes. The textile materials are dyed with both dyes (i.e. indigo and at
least one sulfur dye or sulfuric vat) at the same time in the same dye bath. This
reduces the technical requirements for the dyeing process and the dyeing

technology as well as makes the dyeing process simpler to handle.



Dyei ng can be carried out on any dyeing nmachi ne conventionally used for
dyeing textile materials. Typically, the dyeing machi nes have a treating
chanber with 1 to 15 dyeing vats and nore preferably 3 to 10 dyei ng vats.
The dyeing vats contain the dye bath. For exanple, the dyeing may be
carried out on conventional warp yarn dyeing machi nes having a treating
chanber with 1 to 15 (preferably 3 to®©0) dyeing vats containing the dye
bath. The dyeing is typically carried out at a dye bath tenperature of
usually 10 Cto 45 C, preferably at 20 Cto 35 C. Preferably, the textile
materials are continuously passed through a treating chanber contai ning
said dye bath. For the continuous dyeing process dye replenishnent is
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hydrogen carbonate, hydrogen potassium carbonate). A preferred alkaii

substance is sodium hydroxide.

In a preferred embodiment the dye bath further contains at ieast one reducing
agent or reduction has been achieved through electrochemical reduction. The
reducing agent is preferably selected from the group consisting of alkali
polysufides (e.g. sodium polysulfide), sodium dithionite, thiourea dioxide, alkali
sulfides (e.g. sodium sulfide) and its derivatives, as well as glucose and glucose

derivatives. A particularly preferred reducing agent is sodium dithionite.

Preferably, the dye bath comprises the inventive dye composition, at least one
reducing agent and at least one alkali substance. The dye bath comprises more
preferably the inventive dye composition, sodium dithionite and sodium
hydroxide. The dye bath may comprise further components, however this is not
required. It is one of the advantages of the present invention that only one dye
bath is required for dyeing textile materiais with leucoindigo (or a derivative

thereof) and leuco sulfur or leuco sulfurized vat dyes (or derivatives thereof).

The dye bath should contain 0.1 to 12 g/, preferably 0.5 to 8 g/l and more

preferably 1 to 5 g/l of the inventive dye composition.



The dye bath was prepared by m xing 94 kg dye conposition as specified
under point 1, 3 kg sodi um hydroxi de and 8 kg sodiumdithionite in water.
The so obtained dye bath had the foll owi ng conposition: 7500 | water, 94
kg dye conposition 3 kg sodi um hydroxi de and 8 kg sodiumdithionite. 3.
Textile material The textile material that was to be exposed to the
dyei ng process had the follow ng propefties: Textile material:cotton yarn
Yarn count: Ne 10 (8400 yards/Ib yarn) Nunber of threads: 4260 4. Paddi ng
machi ne and dyei ng process The paddi ng machi ne used to continuously
dyeing the textile materials had the bel owindicated characteristics:

Dyeing can be carried out on any dyeing machine conventionally used for dyeing
textile materials. Typically, the dyeing machines have a treating chamber with 1
to 15 dyeing vats and more preferably 3 to 10 dyeing vats. The dyeing vats
contain the dye bath. For example, the dyeing may be carried out on
conventional warp yarn dyeing machines having a treating chamber with 1 to 15
(preferabiy 3 to 10) dyeing vats containing the dye bath. The dyeing is typically
carried out at a dye bath temperature of usually 10 °C to 45° C, preferably at 20
°Cto35°C.

Preferably, the textile materials are continuously passed through a treating
chamber containing said dye bath. For the continuous dyeing process dye
replenishment is preferably done via a stock vat preparation containing the
inventive dye compaosition, at least one reducing agent and at least one alkali
substance. Preferably the stock vat preparation is of the same composition as
the dyeing has before starting the dyeing process. Preferably the stock vat
preparation is prepared in a reservoir disposed upstream to the treatment
chamber and metered using dosing pumps or other types of metering devices.

In this way, the dye replenishment is directly dosed into the dye bath.

A preferred stock vat preparation consists of the inventive dye composition,

sodium dithionite, and sodium hydroxide.

The following exampie serves to iliustrate the invention in more detail. It is,

however, not intended to limit its scope in any manner.

Example

A cellulosic textile material was dyed with an embodiment of the inventive dye
composition. Only one dye bath was used. The dyeing was carried out by using a

padding machine in a continuous dyeing process.



Speed: 25 nmim n Dye use: 3.2 % (based on the yarn weight) Vol une of dye
bath: 7800 liter Dyeing vats: 6 Trial length: 5600 m 9 5. Stock vat
preparation The stock vat preparation for the dye repl eni shnent during
t he dyeing process had the follow ng conposition, based on the vol une of
the stock vat preparation: 800 g/l dyes conposition containing 200 g/ kg
| eucoi ndi go 8

1. Dve composition

The aqueous dye composition was obtained by mixing leucoindigo and C.1. leuco
sulfur black 1 in water. The contents of these dyes were adjusted such that the
resulting dye composition contained 200 g/kg leucoindigo and 50 g/kg C.l. leuco

sulfur black 1, based on the weight of the dye composition.

2. Dye bath
The dye bath was prepared by mixing 94 kg dye composition as specified under

point 1, 3 kg sodium hydroxide and 8 kg sodium dithionite in water. The so
obtained dye bath had the following composition:

7500 1 water,
94 kg dye composition

3 kg sodium hydroxide and
8 kg sodium dithionite.

3. Textile material

The textile material that was to be exposed to the dyeing process had the

following properties:
Textile material: cotton yarn
Yarn count: Ne 10 (8400 yards/Ib yarn}

Number of threads: 4260

4. Padding machine and dyeing process

The padding machine used to continuously dyeing the textile materials had the

below-indicated characteristics:

Speed: 25 m/min

Dye use: 3.2 % {based on the yarn weight)
Volume of dye bath: 7800 liter

Dyeing vats: 6

Trial length: 5600 m



50 g/kg C.I. leuco sulfur black 1 additionally 10 g/l sodiumdithionite 5
g/l sodi um hydroxi de water as solvent. Total volune of the stock vat
preparation: 200 | During the dyeing process 0.8 1/mmn of the stock vat
were added to the dye bath as well as appropriate amounts of sodi um
dithionite and sodi um hydroxi de. Results After dyeing, weaving and
finishing the textile material was washed with a standard industri al
enzynme treatnent. Even if different brightening can be achieved by
different enzyme quantities or different washing tinmes, there was no
change i ng hyg by leRdrdiths, 1 nventive dye conposition and the inventive
dyei ng pr ; son purposes, textile materials were produced
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I nventi vepeyaragortet hod. As expected, a conparable brightening was found.
However, the b“(?h/hgini ng was connected.with a di sadvant ageous change in
hue at the san®?dBrmelYeTEXMPCEIRR GIANNE yed according to the invention

and with [ onger wasjigg/keieh&sin@igohi gher enzyne concentrations turned out

significantly bluer and nore brilliant. A simlar effect was al so observed
with cross sanmpl es ¥ etk@G |- lleugaeswdturdiiackat t h st ai ni ng.
additionally

10 g/l sodium dithionite
5 g/l sodium hydroxide
water as solvent.
Total volume of the stock vat preparation: 200 |
During the dyeing process 0.8 I/min of the stock vat were added to the dye bath

as well as appropriate amounts of sodium dithionite and sodium hydroxide.

Results

After dyeing, weaving and finishing the textile material was washed with a
standard industrial enzyme treatment. Even if different brightening can be
achieved by different enzyme quantities or different washing times, there was
no change in hue by using the inventive dye composition and the inventive

dyeing process.

For comparison purposes, textile materials were produced with bottoming or
topping with indigo and C.I leuco sulfur Black 1. The dyed textile materials were
subjected to the same washing steps as the textile materials obtained by using
the inventive dye composition and the inventive dyeing method. As expected, a
comparable brightening was found. However, the brightening was connected

with a disadvantageous change in hue at the same time.

Textile materials dyed according to the invention and with ionger washing cycles
or higher enzyme concentrations turned out significantly bluer and more
brilliant. A similar effect was also observed with cross samples of textiie

materials with staining.



10 d ains 1. An aqueous dye conposition for dyeing textile materials,
conprising (a) a first dye conponent selected fromthe group consisting
of | eucoindigo and a derivative thereof, and (b) a second dye conponent
selected fromthe group consisting of |euco sulfur dyes, |euco sulfurized
vat dyes, derivatives and conpositions thereof, wherein the total
concentration of the first and second ¥bnponents is not higher than 45% by
wei ght, based on the wei ght of the dye conposition. 2. The dye conposition
of claim1, wherein said first conponent is obtained by el ectrochem cal
reduction of indigo. 3.The dye conmpogjfii@n of claim1l or claim?2, wherein
said first conponent is obtained by a catal ytic hydrogenati on of indigo.

1. An agueous dye composition for dyeing textile materials, comprising

(a) a first dye component selected from the group consisting of

leucoindigo and a derivative thereof, and

(b) a second dye component selected from the group consisting of leuco
sulfur dyes, leuco sulfurized vat dyes, derivatives and compositions

thereof,

wherein the total concentration of the first and second components is
not higher than 45% by weight, based on the weight of the dye

composition.

2. The dye compasition of claim 1, wherein said first component is obtained

by electrochemical reduction of indigo.

3. The dye composition of claim 1 or claim 2, wherein said first component

is obtained by a catalytic hydrogenation of indigo.

4, The dye composition of one of the claims 1 to 3, wherein the
concentration of said first component is not higher than 35% by weight,

based on the weight of the dye composition.

5. The dye composition of one of the claims 1 to 4, wherein the
concentration of said second component is not higher than 40% by

weight, based on the weight of the dye composition.

6. The dye composition of one of the claims 1 to 5, wherein the composition

further contains 0 to 12% by weight of at least one alkali substance.



4. The dye conposition of one of the clains 1 to 3, wherein the
concentration of said first conponent is not higher than 35% by wei ght,
based on the wei ght of the dye conposition. 5.The dye conposition of one
of the clains 1 to 4, wherein the concentration of said second conponent
I's not higher than 40% by wei ght, based on the weight of the dye
conposition. 6. The dye conposition of Idne of the clains 1 to 5, wherein

t he conposition further contains 0 to 12% by wei ght of at |east one al kali
substance. 11 7. A nethod for dyeing textile materials wherein the
textile mpter '@Lqétﬁ QXSFd}/é‘iné VSRRt rRRNAE AR §ha tEfe RRIBRAST KkidgRdas
clainmed in one o tﬁe claims™1 to 6. 8. The nmethod of claim7, wherein
s?i d dye bat h ifua tdyer betdntantmniag 4 elyet casnposiddncasngladpedtin ane phdhget hod
of claim?7 or ¢l.ai wherein said dye bath further contains at |east one
al kal i subst arf %'.msrri ?o 6. Y

8. The method of claim 7, wherein said dye bath further contains at least

one reducing agent.

9, The method of claim 7 or claim 8, wherein said dye bath further contains

at Ileast one alkali substance.

10. The method of one of the claims 7 to 9, wherein said dye composition is
present in said dye bath in a concentration of 0.1 to 12 g/L, based on the

volume of said dye bath.

1i. The method of one of the claims 7 to 10, wherein said dye compaosition is
present in said dye bath in a concentration of 0.5 to 8 g/L, based on the

volume of said dye bath.

12. The method of one of the claims 7 to 11, wherein said dye composition is
present in said dye bath in a concentration of 1 to 5 g/1, based on the

volume of said dye bath.

13. The method of one of the claims 7 to 12, wherein the textile materials

are dyed by using a single dye bath.

14. The method of one of the claims 7 to 13, wherein the textile materials
are continuously passed through a treatment chamber containing said
dye bath.

15.  The method of one of the claims 7 to 14, wherein a dye replenishment is
added to said dye bath in form of a stock vat comprising said dye
composition, at least one reducing agent, at least one alkali substance

and water as solvent.



10. The method of one of the clains 7 to 9, wherein said dye conposition
is present in said dye bath in a concentration of 0.1 to 12 g/L, based on
the vol une of said dye bath. 11. The nethod of one of the clains 7 to 10,
wherein said dye conposition is present in said dye bath in a
concentration of 0.5 to 8 g/L, based on the volune of said dye bath. 12.
The met hod of one of the clains 7 to 12 wherein said dye conposition is
present in said dye bath in a concentration of 1 to 5 g/L, based on the
vol une of said dye bath. 13. The nethod of one of the clains 7 to 12,
wherein the textile materials are dyed by using a single dye bath. 14. The
met hod of one of the clains 7 to 13, wherein the textile materials are
conti nuoukf.y pHesewthdd ofighima 15, evherein sabalysaeplanighanentnig asldied taytebat h.

15. The net hod, of , one of the clai : ' i Shment
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conposi tion, athdnei®st one reduci ng agent, at |east one al kali substance
and water as solvent. 12 16. The nmethod of claim 15, wherein said dye

repl eni shnent is added to the dye bath directly froma reservoir disposed
upstreamto the treatnent chanber.



