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ABSTRACT

Process for the dyeing and printing of cellulese fibers
in the absence of alkali or reducing agents

A process for the alkali-free dyeing and printing ef cel-
lulose fibers by means of reactive dyes, direct dyes, acid dyes,
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A
R-H/
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Cepts ABSTRACT

a group of the formula - <;kylon¢-!

alkylcnc-ﬁ-A

\

(n = 0 %o 5),
a group of the formula

- (;kylcno-x-alkylono-l alkylene~Xe

alkylone-K-A A,

\

(X= oxygen er sulfur) (ne0t %),
or R aad A together ore

~alkylene

N

~

s

NR,
_ ~ilkylens ~
subsequently dyeing them by coaventional metheds, Wut

witheu$ alkali, by means of the dyes mentioned, and
completing the dyeing by rinsing, soaping end drying.
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Abstract

Frocess for the dyeing and printing of cellulose

fibers in the absence of alkali or reducing

agents

A process for the alkali-free dyeing and
rrinting of cellulose fibers by means of
reactive dyes, direct dyes, acid dyes, water-
soluble sulfur dyes or sulfur vet dyes,

which comprises pretreating the textile
material to be dyed with a wetting agent and
& reaction product of an epihalogenohydrin

with ammonia or sn amine of the formula

A
//
R~N
N H
in*Which
Al is hydrogen, alkyl having 1 to 5 carbon

atoms, hydroxyalkyl having 1 to 5

carbon atoms
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R is alkyl having 1 to 5 carbon atoms,
hydroxyalkyl having 1 to 5 carbon atoms,

a group of the formula -<élky1ene~n

alkylene-N-A ~ A
| : n.
H

(n e 0 to 5)§

a group of the formula
- (alkyl ene-X-alkylene-N-alkylene-x-

\

An

alkylene-N-A

l
H

(X = oxygen or sulfur) (n = O to 5),

o? R and A together are

f ; -alkylene

. \\‘

i | NH,
T ‘ e

@ 1 ~alkylene -

!

subsequently dyeing them by conventional methods, {
but without alkali, by means of the dyes mentioned.‘

Pnd completing the dyeing by rinsing, soaping

|
‘and drying.
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Description

Process fér the dyeing and printing of cellulose
fibers in the absence of alkali or reducing

agents

The dyeing of textile materials, such as,

for example, woven fabrics, knitted fabrics

or even yarns and threads consisting of or
containing: cellulose fibers, by means of reactive dyes
can be carried out By known jirocesses by treating
the textile material in the manner of an exhaust
process with a dye liquor containing a reactive
dye, in most cases at eievated temperature and
with most types of commerciall; available
reactive dyes in the presence of alkali, or by
using continuous or batch-type processes, such as,
for example, the so-called pad-steam process, or
the cold pad-batch method. In the pad-steam
process as well as in the cold pad-batch method,

the textile material is first padded with a

. reactive dye liquor, the alkali necessary for

fixation usually being applied in a weparate
impregnation step. In the pad-steam process,

+the fixation of the dye is then compiéthd by
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a steaming process, in the case of the cold
pad-batch method by putting the impregnated
material on a batching roll and leaving it at
room temperature for several hours. Other
possible methods of fixation, such as, for

H e xample, treatment of the material padded with
an alkali-free reactive dye 1iq.6r with sodium
hydroxide/water glass solution have become

known and are employed in industry.

In all known‘reactive dyeing processes, &8
covalent chemical bond is formed between the

dye melecule and cellulose.molecule during the
dyeing process. For this the presence of alkali

ig absolutely necessary in all cases.

US Fatent 4,806,126 describes a process for the
dyeing of cellulose fibers by means of reactive
dyes in which the presence of alkall is not
required. The fixation of the dyes on the fibers
ig achieved in this process by pretreating the
fibers prior to the dyeing with a reaction
product from polyethyleneamine and a bifunctional

alkylating agent.

le

1
\
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It has now been found that cellulose fibers
can be dyed snd printed by means of reactive
dyes, direct dyes, acid dyes, water-soluble
sulfur dyes or sulfur vat dyes without

5 using alkali or a reducing agent hy pretreating
them with a wetting agent and a reaction
product of an epihalogenohydrin with smmonia

or an amine of the formula

/A
R ~-N
\\\H
in which
10 A is hydrogen, alkyl having 1 tc 5 carbon

atoms, hydroxyalkyl having 1 to 5

carbon atoms,

R is alkyl having 1 to 5 carbon atoms,

hydroxyalkyl having 1 to 5 carbon atoms,

15 a group of the formula aikylene-

roTARRE

alkylene-N-A
|
H

(n = 0 to 5),

f@ oy j
11 S g, h
' gap ORG™
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a group of the formula
- elkylene—k~alkylene-ﬁ?alkylene-x~

N\

Ay

alkylene-ﬁ-A
H

(X = oxygen or sulfur) (n = O to 5),

or R snd A together are
~alkylene.
~

™~

“ NH

-alkylene -

and alkylene is in each case Cq-C6—a1kylene,
preferably Ca—CB-alkylene, aubsequently dyeing them
by conventional methods, but without alkali,

by means of the dyes mentioned, and completing

the dyeing by rinsing, soaping and drying.

The auxiliary required for the pretreatment is
disclosed in Us-A 3,544,763, There the auxiliary
is exclusively used for improving the wet
fastness properties of dyeings using sulfur

dyes. A pretreatment using this auxiliary and
subsequent dyeing without alkali is not described

there.

\
BAD ORIGINAL &
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The pretreatment agents to be used according

to the invention are prepared by reaction of an
eplhalogenohydrin, preferably epichlorohydrin,
with ammonia or an amine of the formula mentioned
at temperatures of about 60 to 7090 in water

or a lower alcohol as solvent. Thege pre-
treatment agents can, if desired, also be
quaternized by means of Cq—Ca-alky1~gfoups,
prererabiy Cq-ca-alkyl groups. The quaternigzation
can be carried out using alkyl halides, preferably
alkyl chlorides, or dialkylsulfonates by known

methods.

Examples of suitaeble amines which conform to the
abovementioned formula agre: monomethylamine,
monoethylamine, monopropylamine, monoisopropy-
lamine, monobutylamiﬁe, monoisobutylamine, mono-

hydroxyethylamine, monhydroxypropylamine,

(KL M

ethylenediamine, diaminopropanes, diaminobutanes,
diaminohexanes, 3,3'-diaminodipropyl ether,
piperazine, monohydroxyethyl-ethylenediamine: -
and dihydroxyethylethylpnediamine. diethylene-
triamine, dipropylenetriamine, triethylene-

tetraamine and the like.

The preparation of these pretreatment agents

is described in detaill in Us-j 3,544,363,

" | G AD ORIGINAL
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This auxiliary described above is applied

to the textile msterial to be dyed or printed
from agueous liquér together with a wetting
agent or padding auxiliary customary in the
textile industry. The wetting agents or

iy, ar—-

padding auxiliaries used are alkanesulfonates,
dialkyl sulfosnccinates, dialkyl phosphates

or propylene‘oxide/ethylene oxide block

polymers containing #0-80 % by weight of

ethylene oxide, but in particular nonionic
compounds, for example oxethylated nonylphenol.
cuitable textile materials include crude or
pretreated cotton and also mixed fabrics containing

cotton. ‘he process according to the invention

# o

ig 6f particular interest for the pretreatment
of cotton warp yarms in the sizing liquor by

means of the auxiliary described. OSubsequent
weaving with untrested weft yarns and alkali-
free crossdyeing with reactive dyes, followed

by washing of the fabric gives a denim effect.

The pretreatment by means of the auxiliary together
with a nonionic wetting agent is carried out
from aqueous liquor by conventional processes

by padding or the exhaust method at temperatures

-8- \
BAD ORIGINAL 0,
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of about 20 to 70°C, preferably 40 to 60°C,
and 80°C to boiline temperature in the sizing
liquor. The liquor is adjusted to a weakly
acidic pH, preferabl® pH 6. The amount of
auxiliary is about 3 to 10 %, preferably 3 to
& %, relative to the weight of the material.

o e

The smount of wetting agent is praferably
2 to 4 g/1. The pretreatment liquor is finally
squeezed off, and the material is dried.

The material thus pretreated is then dyed

by conventional processes and on converntional
dyeing machines by means of reective dyes, for
example by the cold pad—ﬁatcb methdﬂ,\tqQ exhaust
method or the thermal fixing method;k The

liquor ratio in thia process can be about

3:1 to 40:1. However, it is important that in
this case, in contrast to the previously customary
procedure, no alkali is used. The reactive

dyes suitable for this process are all known
types of reactive dyes which contain groups
which are reactive towards the hydroxy groups of
cellulose and react under the dyeing conditions
described according tc the invention, preferably
by reaction with the polymers described which

have been fixed on the cellulose material. Ihe

AR IS T N -9
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reactive groups are, for example, groups having
easily detachable substituents which leave an
olectrophilic residue behind, such as reactive
groups of the vinylsulfone type, halogen-
substituted groups of the ring gsystems quinoxaline,
phthalazine, triazine, pyrimidine or pyridarzone

or alkylsulfonyl-substituted reactive groups

in the case of sulfonylpyrimidine or sulfonyl-
benzothiazole dyes. Individual exsmples are

dyes containing the reactive groups ﬂ -sulfa-
toethylsulfonyl, i-chloroethylsulfonyl, ﬁ -
thiosulfatoethylsulfonyl, ﬁ—phoaphatoethylsulfonyl,
chlorotriazinylamino, dichlorotriazinylamino,
chlorotriezinyldiamino, trichloropyrimidylemino,
dichloropyrimidylamino, dichloropyridazinylamino,
trichloropyridazinylamino, dichlompyridazinyl-
carbonylamino, o—chlorotenzothiazol-t-ylamino,
2—methylsu1f0ny1benzothiazol—G—ylamino, 243~
dichloroquinoxulin-6-ylcerhonylamino or {t-chloro-

S-methyl—E—methylsulfonylpyrimid-%—ylamino.

Cuiteble dye bases of the reactive dyes are,

for example, water-soluble azo, disazo, formazan,

-10-
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anthraquinone, dioxazine or phthaloryanine. dyes

Water-soluble azo and disazo reactive dyes,
which may also be metal complex reactive dyes,
are preferably used. After the dyeing, the
material is finished by rinsing and, if

sppropkiate, by soaping and drying. o -

The process according to the invention can be
carried out not only by mesns of reactive dyes,
but also in the same manner by means of other
types of dyes which contain asnionic groups,

for example sulfo Froups, such as, for example,
direct dyes, acid dyes and water-soluble sulfur
dyes. These dyes give similar effects and
fastness properties as the reactive dyes.
Furthermore, sulfur vat dyes can 8180 be used
in the process,

The process according to the jnvention is not
only suitable for the dyeing but also for the
printing of textile materials. This 14 done
by printing the textile material by means of a
printing paste which conteins a gighting dye and

the auxiliary to be used according to:the jnvention.

L et

25

After drying and fixing, the textile material
is then crossdyed by means of reactive dyes

without alkali, prefersbly by the pad-steanm

-1~
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method or the exhaust method. Another poseibility
consiste in printing the cotton warps or fabrics
which have been pre-mordanted by the auxiliaries
described, using a printing paste containing

the reactive dye but no alkali, and subse-

quently fixin¢ the dyeing, for example by

steaming at 102-10500 for 8 minutes. The

subsequent aftertreatment is carried out analogously

to that of the dyeings.

The main advantage of the process according to
the inventiop is that as s result of the pre-
treatment by mesns of the auxiliary described
no alkali or reducing agent is required for the
subsequent dyeing. Neither does any alkali
enter the waste water during the final wabhing
of the material after the dyeing, so that the
pollution of the waste water in the dye houses
due to salt is significantly reduced. 1In
addition, as a result of the pretreatment
desgribed, an asppreciable increase in the color
depth of the dyeing compared to a dyeing using
the same amount of reactive dye in a conventional

dyeing process is also achieved in some cases.

-12-
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The alkali used to a large extent for fixing
the reactive dyes includes water glass., If
this water glass is not carefully removed

by washing after fixation, undesirable deposits
of 8102 can be formed on the materisl, which
can lead to an impairment of the handle. This
disadvantage is also avoided in the process
according to the invention. ¥his new process
also facilitates the removal of unfixed dye
residues by washing as a result of not using
alkali, since the cotton fiber swells in the
presence of alkeali and the unfixed dye is
absorbed more strongly. <his does not take
place in the process according to the invention.
The solubility of the reactive dyes, which is
severely limited by alkali, is muah better, and
the stability of the neutral dye liquors is
higher.

The dyeings prdduced by the process according

to the invention end described above have

good wet fastness properties, although, especially

in the case of denim effects and individual dyes, slight
staining of the uncolored weft thread and

especially also a dulled shade occur in some cases

-13=
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curprisingly, it has been found that a washing
process carried cut immediately after the soaping
procees by means of perborate—containing
detergents increases the brilliance of the dyeings
significently and that the unstained or,

depending on the hue of the dye, slightly stained

“weft thread turns white, thws producing a dye

having high brilliance and white weft yarn.
The use of optical brighteners in the wash
liquor agsin increases the brillisnce of the
dyeings and the weft yarns.

.- Ceen o , «
These effects are achieved especially if the
washing is carried out between 20—5000,
prefersbly between hO—SOOC. If the washing by
means of the perborate~containing detergent is
carried out at higher temperatures, for example
50° to 100°C, preferadbly 85° to 100°C, the
dyeing can be brighterned stepwise until the
fabrié jg virtually completely decolored. In
this manner, non-uniform dyeings (stone-washed
effect) are produced in a manner which 1is
very gentle to the fivess. The only other way
to achieve this effect is by means of alkaline

hypochlorite solutions and, in some cases, by

-4
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washing in the presence of pumice.

The amount of alkali metal perborate in the
detergents is between about # and 25 % by
weight. Uuitable detergents of this type
which contain perborate are described in

detail in "Tenside" 18, p. 246 (1981).
Fxample 1

On a sizing roll, cotton warp yarns sre treated
in the box provided for this purpose by means of

a liquor of the following composition:

30 g/1 pelyvinyl alcechol (FVA)

S g/1 polyethylene glycol

4 g/1 salt of potassium di-2-ethylhexyl phosphate

60 g/1 reaction product from NH3 and epichlorohydrin
according to bLE 1,619,291, Example 1.

The liquor pick-up is 100 - 120 %

(high-performance squeezing machine).

The ysrn runs at a speed ef 15 m/sec and the

liquor temperature is 80 - 90°c.

. -15-
.
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After leaving the sizinr box, the cotton warps

are dried at about 45000 by contact hest.

I1,8tead of FVA, it is also possible to use
gtarch, modified starch or mixtures of these
products. The cotton warps are then weaved with
the cotton weft yarn, and the fabric obtained

is padded in a cold pad-batch machine consisting
of a padder and bLatching roll by means of &

solution having the following composition:

10 g/1 C.1. reactive blue 19 (C.1. No. 61200)
4 g/1 wetting agent (4-nonylphenol polyglycol

ether).

The material thus padded is enveloped air-
tight on a batching roll with a polyethylene
film and left for s maximum of 24 hours, with

rotation.

After the aftertreatment customary for reactive
dyes by rinsing, soaping at the boiling
temperature and subsequent repeated rinsing,

a dyeing having good wear fastness properties
is obtained even without the smount of alkali

usually necessary for fiiing the reactivu dyes.

-16~
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Moreover, as a result of the pretreatment of

the cotton warps with the reaction product
described according to the invention, a
ccnsiderably greater depth of shade than that
obtained in the previously customary fixation
using alkalis is produced. The weft of the dyed
material turns virtunlly white during the
aftertreatment in the rinsing or after-rinsing
process. A fabric having a denim effect

is obtained.
Ixample 2

A bleached cotton fabric is padded on a 2-

or 3-roll padder with a solution conteaining

60 g/1 of the reaction product according to DE
1,619,791, Example 1 and

2 g/1 salt of potassium di-2-ethylhexyl

phosphate, and is padded after the c¢rying with

a liquor containing 10 g/1 reactive red 1

(C.I. No. 18158) and

2 g/1 wetting agent (4-nonylphenol polyglycol

ether).

-17-
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The dyeing is left according to Example A

of this application and aftertreated. This
gives a deep red dyeing having good wear
properties. In contrast, the corresponding cold-
pad-batch dyeing which was obtained using the
usuai amount of slkall (NaCH/water glaes) has

an only slightly rose-colored hue.

Ty.e table below describes further examples
which were obtained using different pretreatment
agents. Jn all cases, dyeings are obtained
which, compared with the conventional method

of fixation using alkali, are distineuished by

inecreased color depth and good fastness properties.

-18-
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Table
Mol of epi- Amine Dye Dyeing
chlorohydrin mol
2 mol 1 mol of NH5 Iteactive As Example 1
red 1
% mol 1 mol of NH3 Reactive As Example 1
blue 19
2 mol mol of n—Cuﬂg—NH2 Reactive As Example 2
red 1
2 mol mol of N"z"(CHE)B'NHZ Reactive As Example 1
blue 19
3 mol mol of NH2-(CH2)4—NH Reactive As Example?
blue 19
2 mol mol of NHE-(CH2)6-NH Reactive As Example 4
red 1
2 mol 1 mol NH2-0H2~CH2—OH Reactive As Example 2
blue 19
2 mol 1 mol of CH2 -.CH2 Reactive As Example 1
\hﬁé/ blue 19

-19-
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Table . (continued)

Mol of epi- Amine Dye Dyeing
chlorohydrin mol
2 mol II(J!‘J!I?-—CHZ, CHQ-CHeCH Keactive As Example
\N e red 1 2
l
CH2
i
CH?
l
NH2
N\
2 mol HN NH Reactive As Exsmple
' \—f
blue 19 1
2 mol NHE,—(CH;,)%-NH—(CHz)B-NH2 Reactive As Example
' blue 19 1
/ \ !
1 mol 0 NN Reactive As Example
(N
red 1 2
2 mol Nﬂe-(CH2)2—NH—(CH?)2-NH2 Reactive As Example

blue 19 1

-20-



Patent Claims

4, A procesS for the dyeinr of cotton warp
yarns OT dyeing and printing of textile
materials containing cellulose fibvers by

5 peans of reactive dyes, direct dyes, acid
dyes, water—soluble gulfur dyes ©oT gul fur
vat dyes in the gbsence of alksli or reducing
agents, which comprises pretreating the
textile material to be dyed with 8 wetting
10 sgent and a reaction product of an epihalo-

genohydrin with ammonia OT an amine of the

formula
e
R - B
“\E
in which
A is hydrogen, alkyl having A to 5 carbon
15 atoms, hydroxyalkyl having 1 to 5 carbon
atoms,
R js alkyl having 1 to 5 carnon atoms,

hydrc'_alkyl having 1 to 5 carbon atoms,

-21-
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a group of the formulas -{alkylene-

alkylene-N-A

H

(n - 0 to 5),

or R and A together are
-alkylene
“NH

-alkylene

and alkylene is in each case Cq-CG-alkylene,
subsequently dyeins them by conventionel
methods, but without alkai:, by means of the
dyes mentioned, and compl~ting the dyeing

by rinsing, soaping and drying.

2., The process as claimed in claim 1,
wherein warp yarn is pretreated with
the wetting agent and the reaction product

together with the sizineg liquor.

%, The process as claimed in claim 1, wherein
the reaction product is preferably used in
sn amount of 7 to 10% of the weright of the

material,

-22- )
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