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ABSTRACT OF THE DISCLOSURE

Process for simultancously dyeing and bleaching a
proteinaceous fibrous material in which the. fibers arc
treated at an elevated temperature as required for dyeing
wool in a neutral or acid aqueous liquor containing (a)
an acid dye stable to peroxides, (b) performic acid which
is preferably being formed in said liquor during the treat-
ment, and (c) an oxygen stabilizer.

e— A ——————

Proteinaccous fibrous material, such as animal hair,
particularly wool and silk, fiber mixtures containing the
same and materials prepared therefrom, are as a rule
dyed at elevated temperature, i.e. at 80° to 100° C. or
under superatmospheric pressure at above 100° C. in non-
alkaline liquors; the liquors generally contain convention-
al so-called wool dyes and may optionally contain dyeing
assistants, for example leveling agents.

1t is often necessary or desirable to bleach the proteina-
ceous fibrous material so that the dyes may have full
action. It has hitherto been customary to carry out the
said bleaching in alkaline liquors which contain about 3
to 10 g./l. of 100% hydrogen peroxide, equivalent to
about 1.5 to 5 g./l. of active oxygen, and a peroxide
stabilizer, for example an alkali metal pyrophosphate or
a complex-forming polyphosphate.

Since a neutral to acid medium is required for the dye-
ing of wool with so-calied wool dyes, the two operations
of bleaching and dyeing cannot be carricd out at the same
time in the same liquor. Simultancous bleaching and dye-
ing, however, would be very desirable because the treat-
ment of the wool could be greatly simplified in this
manner.

It is, therefore, an object of this invention to provide a
method of bleaching and dyeing proteinaceous fibrous
material in a particularly simple way in one operation. It
is a further object of the invention to provide a process
in which the active oxygen which causes the bleaching
becomes available gradually during the reaction period.
Further objects will be apparent from the description.

These objects, namely a process for the simultancous
dyeing and bleaching of proteinaccous fibrous material,
particularly silk and wool, are achieved by treating the

proteinaccous fibers with a non-alkaline aqueous dye.

liquor which contains (a) a so-called “acid wool dye”
which is an acid dyestuff capable of dyeing wool and
which must also be'stable to peroxides, and (b) performic
acid formed, preferably in situ, by reaction of hydrogen
peroxide with a substance capable of splitting off formal-
dehyde under the reaction conditions, a. low molecular
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weight formic acid alkanol ester and/or a low molecular
weight formaldehyde, 0.2 to 10 grams/liter, preferably 0.5
to 2 grams/liter, of active oxygen being made available
in the dye liquor during the treatment of the fibers. A
conventional peroxide stabilizer, also referred to as an
oxygen stabilizer, is also used in the non-alkaline aqueous
liquor.

We mean by active oxygen, oxygen which is set free
from hydrogen peroxide when it is converted gquantita-
tively to water.

Substances yielding formaldehyde are defined as sub-
stances which contain at least once a group having the

general formula:
Y—CHy=X (0

in which Y denotes a nitrogen or oxygen atom, X de-
notes a nitrogen or oxygen atom or the group —SO;M
in which M is a proton, an ammonium ion, an alkali metal
ion or half an alkaline earth metal ion, and the valencies
of the said nitrogen and/or oxygen atoms which are not
attached to the central carbon atom being, in the absence
of a SO,;M group, at the most partly saturated by hy-
drogen.

Examples of substances which contain at least once a
group having the Formula I are: formaldchyde polymers,
such as trioxymethylene, tetraoxymethylene and para-
formaldehyde; low molecular weight formals, such as di-
methylformal and diethylformal hydroxymethanesulfonic
acid; aminomethanesulfonic acid; imino-bis-methanesul-
fonic acid and low molecular weight N-alky! and N-hy-
droxyalky!l derivatives of these two acids; nitrolotrismeth-
ancsulfonic acid, alkali metal salts and alkaline earth
metal salts of these acids, such as preferably the sodium,
potassium and calcium salts; N-methylol compounds of
carbamides, such as particularly urea, imidazolines, tetra-
hydrotriazinones, hexahydropyrimidones and urones; of
melamines, of dicyanodiamide; and also cthers of such
N-methylol compounds with alcohols having one to five
carbon atoms.

Examples of low molecular weight formic alkanol
esters and formamides are substances having the general
formula

0
&
1ne
N

Q (1
in which Q denotes a radical —OR or

Rt

—N
\IU
R being an alkyl radical having one to five carbon atoms,
R! being a hydrogen atom or an alkyl radical having one
to five carbon atoms and R? heing a hydrogen atom or an
alkyl radical having onc to five carbon atoms. Examples
of substances having the Formula II are: methyl formate,
ethy! formate, propyl formate, butyl formate and diethyl-
formamide.

The term “low molecular weight” in the present appli-
cation means compounds which contain no alkyl groups
or contain alky! groups having one to five carbon atoms.

Particularly advantageous results are obtained when the
substances which split off formaldehyde or low molecular
weight formamides used or additionally used are those
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which form ammonia or amines by rcaction with hydro-
gen peroxide, This feature results in the drop in the pH
of the dye-bleach liquor otherwise occurring during si-
multaneous dyeing and bleaching owing to the forma-
tion of formic acid being either prevented or minimized.
In this manner optimum dyeing and bleaching conditions
in terms of a specific pH range are always maintained.
A particularly suitable and therefore preferred substance
of this type is hexamecthylenctetramine. Formamide, di-
methylformamide, aminomethanesulfonic acid, imino-bis-
methanesulfonic acid, and derivatives bearing alkyl radi-
cals at the nitrogen atoms, particularly the methy! deriva-
tives and the salts, however, act in the same way.

Substances of the abovementioned type are reacted
with hydrogen peroxide in aqueous medium. The speed
of this reaction is dependent on the hydrogen ion con-
centration of the medium. An acid or ncutral range is
used to achieve rapidly a bleaching solution which is
ready for use. The acid reaction may be produced by
adding inorganic or oiganic acids or acid salts. The acids
may be chosen at will, Strong acids are very suitable, such
as sulfuric acid and sulfonic acids, and acid salts such
as sodium bisulfite and sodium -bisulfate. The amount of
acid substance required depends on its acidity. Amounts
of 0.5 to 10% of strong acids, with reference to the weight
of hydrogen peroxide to be rcacted, are adequate, where-
as 10 to 50% of weaker acids or acid salts may be neces-
sary. It scems as though even in acid solution, the re-
action to form performic acid does not immediately pro-
cced to the point of completely exhausting onc reaction
component; possibly an equilibrium condition is set up
which continues during bleaching and conscquently dur-
ing consumption of performic acid, as long as all the
reactants are still present.

The ratio between (a) formaldehyde as obtained from
compounds which are capable of splitting off formalde-
hyde, low molecular weight formic acid alkanol csters
or low molecular weight formamides, and (b) hydrogen
peroxide is preferably chosen so that for cach mole of
said esters and amides or each mole of formaldehyde
available from the compounds splitting off formalde-
hyde, 1 to 12 moles of hydrogen peroxide is available;
particularly successful results arc achieved with a molar
ratio of (a):(b) falling within a range of about 1:3
to 1:10.

The amount of hydrogen peroxide depends on whether
it is desired to bleach in a long liquor or with a padding
liquor. Amounts of 35% hydrogen peroxide of from 10
to 30 ccm./1 have proved to be particularly useful for
long liquors and from 40 to 130 ‘ccm./1 for padding
liquors.

The performic acid may be prepared by adding the in-
gredients, in the amounts desired for bleaching, dircct to
the liquor which already contains dye and dyeing assist-
ants. Alternatively a concentrated stock bleaching solu-
tion may first be prepared which is diluted to the final
concentration shortly prior to use or added in the neces-
sary amount to the liquor containing dye and dyeing
assistants, Stock bleaching solutions may be prepared
in concentrations which are equivalent to 100 to 500
cem./1 of 35% hydrogen peroxide. When preparing stock
bleaching solutions it is recommended that the temper-
ature should not excced 40° C; bleaching liquors to
which the ingredients are added direct may however be
prepared at higher temperatures, i.e, temperatures up to
about 60° C.

For simultaneous dyeing and bleaching according to
the present invention, liquors are required which contain
conventional oxygen stabilizers. It is advantageous to
add these stabilizers during the formation of the per-
formic acid, The following may be given as examples
of stabilizers which may be used alonc or mixed to-
gether: magnesium silicate, magnesium phosphate, pref-
solid acids or acid salts, for example citric acid, tartaric
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erably polymerized chain phosphates having the general
formula: My, aPOsn,1, in which M denotes the radical
of an alkali metal, particularly of sodium or potassium,
and n denotes one of the integers from 2 to 10, such as
tetra-alkali pyrophosphates, alkali tripolyphosphates and
more highly condensed phosphates, such as alkali metal
tetrapolyphosphates, to heptapolyphosphates, and -partic-
ularly complex-forming aminopolycarboxylic acids, espe-
cially those having the general formula:

CH:~COOH
%N
AN
ClH:-Y
in which Z denotes the radical —CH;—COOH or

Cli-COO0Il
~A—N
Cl—Y

A denotes a radical having the formula:

—CH-CIl-—
e
.G CHz: or
AN 7
ClHle--Cll2

—~CIIT~('3}17—-/-N—Cllz——C}12-——

\
\(’;m---(:oou}..,

m denotes one of the integers zero, 1 or 2 and Y de-
notes a radical having the formula

-—COOH or —CHy—OH

such as ‘N - hydroxyethylethylenediaminetriacetic acid,

5 O-cyclohexylenediaminetetracetic acid, dicthylenetriamine-

pentaacetic acid, triethylenctetraminehexaacetic acid, N-
hydroxyethyldiethylenetriaminetetraacctic acid and partic-
ularly nitrilotriacetic acid and ethylenediaminetetraacetic
acid and the ammonium, magnesium, alkali metal and
alnaline earth metals salts, particularly the magnesium-
sodium, magnesium-potassium, sodium and potassium salts
of these acids. The said phosphates have only a relatively
slight stabilizing effect in the said method and they are
therefore used in large amounts, i.e. twice to thirty times,
preferably three to fifteen times the weight of active
oxygen available. Complex-forming aminopolycarboxylic
acids or their salts of the abovementioned types are
therefore preferred as stabilizers; 0.1 to once, preferably
0.25 to 0.5 the weight of active oxygen available is
enough of these stabilizers. Particularly good results are
often achicved with mixtures of complex-forming amino-
polycarboxylic acids or their salts and the said phos-
phates, These mixtures raay be used in the same small
amounts as the complex-forming aminopolycarboxylic
acids and often give a better bleaching effect than the said
substances alone.

The production of performic acid is particularly con-
venient and advantageous when, a stable composition is
prepared which contains in the correct proportions the
components which in water with hydrogen peroxide will
give a bleaching liquor ready for use. A particularly
advantageous stock composition of this type contains
50 to 20% by weight of hexamethylene tetramine,. 30
to 60% by weight of hydroxymethanesulfonic acid or its
ammonium, alkali metal (particularly sodium or potas-
sium), or alkaline earth (particularly calcium) salts, 10
to 17% by weight of polymeric linear alkali metal phos-
phates, particularly sodium or potassium phosphates, and
10 to 3% by weight of ethylencdiaminotetraacetic acid
or its ammonium, alkali metal (particularly sodium or
potassium), - or alkaline earth metal (particularly mag-
nesium). salts. Moreover the composition may contain
acid, sodium hydrogen sulfate and potassium hydrogen
phosphate. Such a composition may be used for example
as follows: for cach liter of bleaching liquor, 20 ccm.
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of 35% hydrogen peroxide is mixed with 20 ccm. of
" water, 3 to 7 g. of the composition is dissolved therein
and the solution is made up to 1 liter with water.

Performic acid obtainable in accordance with the di-
rections given above may be added to the dye liquor in
the form of solutions of any concentration, if it is not
prepared from the start in the dye liquor. Since per-
formic acid decomposes readily, it is recommended not
to prepare it until shortly before it is to be used.

The new mathod may be applied very simply. As in
prior art dyeing methods, the working conditions are
adapted particularly to the dyes being used. In particular
the pH value of the liquor, which is usually from 1 to 7,
is chosen to provide those conditions especially favourable
for the particular dye or dyes. In contrast to conventional
dyeing methods, there is only one restriction, namely
that wool dyes which are resistant to peroxides must be
used. Dye manufacturers give details of the behavior of
their dyes with respect to peroxides in their pattern cards
or other technical literature. In other respects, the dyes
used may belong to the conventional classes for wool dye-
ing. In general, “acid wool dyes” are used for the process
of the invention, for instance the dyes listed as “acid dyes”
in the Colour Index 1956, 2nd cdition, and marked as
being suitable for dyeing wool, Acid azo dyes, acid an-
thraquinone dyes, 1:1 metal complex dyes and 1:2 mectal
complex dyes may be given as examples of the most im-
portant classes. In addition to performic acid, the dye
or dyes and agents for regulating the pH value, the lig-
uors may contain the conventional assistants for dyeing
proteinaccous fibrous material, for example leveling
agents, wetting agents, carricrs, dispersing agents, buffer
salts, neutral salts and fiber protectives.

Working with bleaching dye liquors prepared in accord-
ance with the above statements is analogous to conven-
tional dyeing of proteinaceous fibrous material, Thus for
cxample the material to be treated may be added to the
liquor heated to about 50° C., the liquor heated to boiling
point and kept at boiling temperature for about one hour.
It is also possible to use the high-temperature method, i.e.
to carry out the treatment under pressure at temperatures
above 100° C, with a corresponding shortening of the
treatment time. Another possibility, particularly suitable
for tops and picce goods, is continuous dyeing and bleach-
ing by padding and steaming. The dyed and blecached ma-
terial is rinsed hot and cold in the usual way, Further
processing of the treated material is as usual.

If the combined dyeing and bleaching liquor is to be
used only once it is advantagecous cconomically to choose
a content of blcaching agent which is not too high.
Amounts of bleaching agent corresponding to 0.5 to 2 g./1.
of active oxygen have been found to be adequate. There
is however also the possibility of using one and the same
liquor several times, the amounts of dye and chemical
reagents which have been used up being replenished. In
this so-called standing bath method, it is possible to use
the same liquor six to eight times.

The prescnt process may also be combined with other
wet finishing mcthods, in the treatment of wool and wool
mixtures, for example, with a brightening or an antifelt

finishing by chlorination, It is easily possible to carry out-

all these treatments in the same liquor.. Brightening in
the same liquor is preferably carried out during the bleach-
ing and dyeing or after the same, For the antifelt finish,
the liquor may first be charged for example with cle-
mentary chlorine or substances yielding chlorine, such as
dichlorocyanuric acid or its salts, particularly alkali metal
salts, such as sodium and potassium salts, substances for
regulating the pH value, anti-swelling agents and the like
and, following the treatment of the fibrous material with
chlorine, which usually takes place at room or slightly
clevated temperature, the abovementioned substances for
bleaching and dyeing are added to the same liquor, Then
at the same time, without the additional measures other-
wise conventionally used, an oxidizing antichlorination
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takes place, i.e. the unused chlorine is rendered innocuous,
A further simplification is possible by carrying out the
chlorine treatment and the bleaching and dyeing at the
same pH value. The pH value may be adjusted for all
steps of the process prior to the commencement of the
chlorine treatment.

The advantages of the new process lie in a consider-
able shortening and simplification of the course of the
treatment.

The invention is. illustrated by the following examples.

EXAMPLE 1

100 kg. of washed loose wool is pressed in the usual
way into the material carrier of an alloyed steel pack
dycing machine which holds about 1,000 liters of liquor.
The machine is first filled with about 900 liters of water
and circulation is commenced in order to expel the bulk
of the air from the woolen material. Then 10 liters of
35% hydrogen peroxide is added and then 3 kg. of a
mixture of:

Parts
Sodium hydroxymethanesulfonate oo .. 56
Hexamethylene tetraming oo ccccceeeee 23
Sodium tripolyphosphate . oo 15
Ethylenediaminotetracetic acid oo 6

is dissolved in the liquor. The liquor is heated to 50° C.,
10 kg. of anhydrous sodium sulfate and 8 kg. of am-
monium acetate are added and the whole is made up
to about 1,000 liters. 50 g. of the dye C.I. Acid Blue 59
(C.I. 50,315) is dissolved in a little water and added to
the liquor. The liquor is heated to boiling temperature in
about thirly minutes and left at boiling temperature for
forty to forty-five minutes. Then 1.5 liters of 60% acetic
acid is added and the whole again left at boiling tempera-
ture for twenty-five to thirty minutes, The goods are then
rinsed with water in the usual way. A pale blue dyeing is
obtained which is just as beautiful and bright as when the
goods have been bleached prior to dyeing.

After dycing is over, the liquor may be removed and
after appropriate replenishment with active oxygen, i.e.
with hydrogen peroxide and the abovementioned mixture,
dye and other additives, may be used for one or more
further dycing batches.

EXAMPLE 2

An alloyed steel dycing machine for tops bobbins is
used which holds 1,500 liters of liquor. About 1,250 liters
of water is first introduced into the machine and then the
bobbins with 100 kg. of unbleached wool tops are intro-
duced. With the circulation pump running, the water is
heated to about 50° C. and then 1 liter of 60% acetic acid
in added and also 15 liters of 35% hydrogen peroxide,
2.2 kg. of sodium iminobismethanesulfonate, 1.1 kg. of
hexamethylene tetramine, 0.5 kg. of ethylenediamino-
tetracetic acid and 0.5 kg. of sodium pyrophosphate. Tho
pH value is adjusted to about 4.5 with acetic acid, 250 g.
of the sodium salt of the acid sulfuric acid ester of an
adduct of 1 mole of sperm oil alcohol and 80 moles of
ethylene oxide and 400 g. of an adduct of 1 mole of
oleylamine and 10 moles of ethylene oxide are added as
a leveling agent and then 100 g. of the dye C.I. Acid Blue
62 (C.I. 62,045) which has previously been dissolved
in water. The liquor is then made up to 1,500 liters with
water, It is heated to boiling point in about fiftecen min-
utes and left at the boiling temperature for one hour.
The goods are rinsed with water in the usual way. A
pale blue dyeing is obtained which is just as beautiful
and bright as on previously bleached goods.

EXAMPLE 3

About 2,250 liters of water is placed in an alloyed steel
cheese dyeing machine which holds about 2,500 liters, the
material carrier with 250 kg, of precleaned woolen yarn
in the form of cheeses is introduced into the apparatus
and the circulation pump is switchad on, in order to expel



3,561,087

the bulk of the air from the cheeses. 20 liters of 35%
hydrogen peroxide and 6 kg. of a mixture of

Parts
Sodium nitrilomethanesulfonate e oo 50
Hexamethylene tetraming oo ccoodeean 20
Ethylenediaminotetracetic acid ~oo oo 10
Sodium tripolyphosphate - e e 20

are dissolved in the liquor. The liquor is then hecated to
about 50° C., 25 kg. of anhydrous sodium sulfate and
20 kg. of ammonium acetate are added and the whole is
made up to 2,500 liters with water. 375 g. of the dye
C.I. Acid Blue 90 (C.I. 42,655) is dissolved in water and
added to the liquor, which is then heated to boiling tem-
perature within twenty to thirty minutes and kept at this
temperature for forty to forty-five minues. 3.7 liters of
60% acetic acid is added and dyeing is continued for
another twenty to thirty minutes at the boiling tempera-
ture. The material is then rinsed in the usual way. A
bright pale blue dycing is obtained which is just as beauti-
ful and bright as on previously bleached material.

The exhausted liguor may be appropriately replenished
with active oxygen, i.e., with hydrogen peroxide and the
abovementioned mixture, dye and other additives and
used again for one or more further batches for dyeing.

EXAMPLE 4

The procedure of Example 3 is followed with the ex-
ception that with the 25 kg. of anhydrous sodium sul-
fate there is added to the initial water 12 kg. of concen-
trated sulfuric acid instead of the 20 kg. of ammonium
acetate, 250 g. of C.I. Acid Blue 45 (C.1. 63,010) is used
instead of C.I. Acid Blue 90,

EXAMPLE 5

About 1,800 liters of water is placed in an alloyed steel
suspension machine which will hold 2,000 liters of liquor,
and 10 liters of 35% hydrogen peroxide and 3 kg. of a
mixture of:

Parts
Trioxymethylene oo eaceaceea 57
Sodium iminomethanesulfonate __ .. _._ 20
Sodium pyrophosphate oo e 15

Ethylenediaminotetracetic acid —o oo _o_.n 8

are dissolved therein. 1.5 kg. of 60% acctic acid and 0.5
kg. of the sodium salt of the acid sulfuric acid ester of an
adduct of 1 mole of sperm oil alcohol and 80 moles of
cthylene oxide are added and the whole is made up to
2,000 liters with water, 200 g. of the dye:

(03¢ no

|
7 .. ~N==Nw—

HiNO0:8

in the form of its 1:2 chromium complex is dissolved in
water and added to the liquor and while the latter is be-
ing circulated continuously, the material carrier, on which
100 kg. of unblecached precleaned woollen yarn is sus-
pended, is introduced into the liquor, The liquor is
brought to boiling temperature within forty to forty-five
minutes and then dyeing carried out for forty to forty-
five minutes at the boiling temperature, The material is
then rinsed with water in the usual way. A beautiful pale
violet dycing is obtained which is just as bright as on pre-
viously bleached yarn.

EXAMPLE 6

100 kg. of precleaned woollen yarn is chlorinated in
the following way in an alloyed steel suspension machine
having a capacity of 1,500 liters:

The yamn is prewetted with 0.2 kg. of nonylphenol
octaglycol cther for about ten minutes in about 1,500
liters of cold water at 10° to 20° C. The material carrier
is then withdrawn, 10 kg. of anhydrous sodium sulfate is
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dissolved in the wetling liquor, then a previously prepared
solution of 2.5 kg. of anhydrous tetrasodium pyrophos-
pate and 4 kg. of potassium dichloroisocyanurate in about
50 to 60 liters of water is added to the liguor which is
adjusted with acetic acid to a pH value of about 5. The
material carrier is then reintroduced and the yarn is chlo-
rinated for thirty to sixty minutes at 10° to 20° C. wiih
the circulation pump running. If the active chlorine
present is not being absorbed quickly enough by the wool,
the temperature may be raised to 25° to 30° C. for ten
to fifteen minutes before the end of the chlorination.

8 kgz. of ammonium acetate, 15 liters of 35% hydro-
gen peroxide and 4.5 kg. of the mixture according to Ex-
ample I arc then added to the same liquor. Heating up of
the liquor is then commenced and an aqueous solution of
50 g. of C.I. Acid Blue 59 (C.I. 50,315) is added at once.
Boiling temperature is reached in thirty minutes and this
temperature is maintained for forty to forty-five minutes.
Then 1.5 liters of 60% acetic acid is added and dyeing is
completed in another twenty to thirty minutes. The dyed
yarn is rinsed with water in the usual way and the ma-
terial carrier is withdrawn from the machine.

A non-felted, creaseproof yarn having a pale blue color,
whose brightness is equivalent to that of a dyeing on a
separately bleached yarn, is obtained in one and the same
liquor.

EXAMPLE 7

About 900 liters of walter is placed in an alloyed steel
winch dycing machine having a liquor capacity of 1,000
liters. and 0.75 liter of 60% acetic acid, 1 kg. of ammoni-
um sulfate and 125 g, of the sodium salt of the acid sul-
furic acid ester of an adduct of 1 mole of sperm oil al-
cohol and 80 moles of ethylenc oxide are dissolved there-
in. 5 liters of 35% hydrogen peroxide, 0.8 kg. of dimeth-
ylolurea, 80 g. of hexamethylene tetramine, 120 g. of so-
dium bisulfite, 270 g. of sodium bisulfate, 150 g. of sodi-
um pyrophosphate and 135 g. of ethylene diaminote-
tracetic acid are dissolved in the liquor, Finally 50 g. of
the dye having the formula:

SIOzNIh ITUI»CO»—-OCII:

e N==N— 7

s

0O
e
T T
0 i 6]

i
1
'
'

H;NO:S N=N—0 1

OCII;

is dissolved in water and added to the liquor and the
liquor is made up to a total of 1,000 liters with water. 50
kg. of unbleached precleaned woollen piece goods is then
introduced into the liquor, ten minutes is allowed to
clapse for wetting of the material, and the liquor is then
heated to boiling temperature within forty to forty-five
minutes and kept at boiling temperature for another forty
to forty-five minutes. The liquid is then drained off and
the material is rinsed in the usual way. A beautiful pale
grey dyeing is obtained.

EXAMPLE 8

100 kg. of wasbad loose wool is pressed in the usual
way into the material carrier of an alloyed steel pack dye-
ing machine having a capacity of about 1,000 liters of
liquor. The machine is first fitled with about 900 liters
of water and the circulation is switched on in order to

T
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expel the bulk of the air from the wool, 10 liters of 35%
hydrogen peroxide, 0.45 kg. of sodium tripolypiiosphate
and 0.18 kg. of ethylencdiaminotetracetic acid are added
and 1.5 liters of 10% sulfuric acid and 1 liter of form-
amide are dissolved in the liquor. The liquor is then heated
to 50° C., 10 kg. of anhydrous sodium sulfate and 8 kg.
of ammonium acetate are added and the whole is made
up to about 1,000 liters with water, 50 g. of the dye C.I.
Acid Blue 59 (C.I 50,315) is dissolved in a little water
and added to the liquor, The liquor is heated to boiling
temperature within about thirty minutes and left at boil-
ing temperature for forty to forty-five minutes. 1.5 liters
of 60% acetic acid is then added and the whole left at
boiling temperature for another twenty-five to thirty min-
utes. The material is then rinsed in the usual way. A pale
blue dyeing is obtained which is just as beautiful and
bright as when the material has been bleached prior to
dyeing.

When dyeing is over, the liquor tay be removed and
used again for one or more further dyeing batches after
it has been appropriately replenished with active oxygen,
i.e., with hydrogen peroxide and formamide, dye and con-
ventional additives,

" EXAMPLE 9

An alloyed steel dyeing machine for tops bobbins is
used which has a capacity of 1.500 liters of liquor. About
1,250 liters of water is first placed in the machine and the
bobbins are introduced with 100 kg. of unbleached wool
tops. With the circulation pump running, the liquor is
preheated to about 50° C. and then 1 liter of 60% acetic
acid, 0.5 kg. of ethylenediaminotetracetic acid and 0.5 kg.
of sodium polyphosphate arc added together with 22.5
liters of a stock bleaching solution prepared previously
from

15 liters of 35% hydrogen peroxide
2.3 liters of 10% sulfuric acid and
5.2 liters of dimethylformamide.

The pH value is adjusted to about 4.5 with acetic acid.
250 g. of the sodium salt of the acid sulfuric acid ester of
an adduct of 1 mole of sperm oil alcohol and 80 moles of
cthylene oxide and 400 g. of an adduct of 1 mole of oleyl-
amine and 10 moles of ethylene oxide are added as a
leveling agent and then 100 g. of the dye C.I. Acid Blue
62 (C.I. 62,045) which has previously been dissolved in
water, The liquor is then made up to 1,500 liters with
water. The liquor is heated up to boiling point in about
fifteen minutes and left at boiling temperature for one
hour. A pale blue dyeing is obtained which is just as beau-
tiful and bright as on a previously bleached material.

EXAMPLE 10

About 2,250 liters of water is placed in an alloyed steel
cheese dyeing machine having a capacity of about 2,500
liters of liquor, the material carrier with 250 kg. of pre-
cleaned woolen yamn in the form of cheeses is introduced
and the circulation pump is switched on, in order to expel
the bulk of the air from the cheeses. Then 0.6 kg. of
cthylenediaminotetracetic acid, 1.2 kg. of sodium tripoly-
phosphate and 30 liters-of a stock bleaching solution ac-
cording to Example 9 are added to the liquor, the liquor
is heated up to about 50° C., 25 kg. of anhydrous sodium
sulfate and 20 kg. of ammonium acetate are added and
the whole is made up to 2,500 liters with water, 375 g.
of the dye C.I. Acid Blue 90 (C.I. 42,655) is dissolved
in water and added to the liquor. The whole is heated to
boiling temperature within twenty to thirty minutes, kept
at this temperature for another forty to forty-five minutes,
3.7 liters of 60% acetic acid is added and dyeing is con-
tinued at the boiling point for another twenty to thirty
minutes. The material is then rinsed in the usual way. A
pale blue dyeing is obtained which is just as beautiful and
bright as on previously bleached material.
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The exhausted liquor may be appropriately replenished
with active oxygen, i.e. with the stock bleaching solution
according to Example 9, dye and other additives and used
again for one or more further dyeing batches,

EXAMPLE 11

The procedure of Example 10 is followed with the dif-
ference that 12 kg. of concentrated sulfuric acid is added
to the liquor instead of 20 kg. of ammonium acctate, and
250 g. of C.I. Acid Blue 45 (C.I. 63,010) is used instead
of C.I. Acid Blue 90. . .

EXAMPLE 12

About 1,800 liters of water are placed in an alloyed steel
suspension machine which will hold 2,000 liters of liquor
and 0.45 kg. of sodium pyrophosphate, 0.24 kg. of ethyl-
enediaminotetracetic acid and 16.5 liters of a stock bleach-
ing solution formed from

Parts
35% hydrogen peroxide oo ccmencccmemmma——n—— 60
Water e — e m e ——— 35
10% sulfuric 8cid oo e emam 2
Methyl formate oo 3

is dissolved therein. 1.5 kg. of 60% acetic acid and 0.5
kg. of the sodium salt of the acid sulfuric acid ester of an
adduct of 1 mole of sperm oil alcohol and 80 moles of
cthylene oxide are added and the whole made up to 2,000
liters with water. 200 g. of the dye in the form of its 1:2
chromium complex used in Example 5 is dissolved in
water and added to the liquor and while the latter is being
circulated, the material carrier carrying 100 kg. of un-
bleached precleaned woolen yarn is introduced into the
liquor. The liquor is heated to boiling temperature in forty
to forty-five minutes and dyeing is carried out for another
forty to forty-five minutes at the boiling temperature. The
material is then rinsed with water in the usual way. A
pale blue dyeing is obtained on the woolen yarn which
is just as bright as on previously bleached yarn.

EXAMPLE 13

100 kg. of precleaned woolen yarn is chlorinated in the
following way in an alloyed steel suspension machine
which will hold 1,500 liters of liquor.

Prewetting is carried out for about ten minutes with 0.2
kg. of nonylphenol octaglycol cther in about 1,500 liters
of cold water at 10° to 20° C. The material carrier is then
withdrawn, 10 kg. of anhydrous sodium sulfate is dis-
solved in the wetting liquor, then a previously prepared
solution of 2.5 kg. of anhydrous tetrasodium pyrophos-
phate and 4 kg. of potassium dichloroisocyanate in about
50 to 60 liters of water is added to the liquor which is then
adjusted to a pH value of about 5 with acetic acid. The
material carricr is then again introduced and the yarn is
chlorinated at 10° to 20° C. for thirty to sixty minutes
with the circulation pump running. If the active chlorine
present is absorbed too slowly by the wool, the tempera-
ture may be raised to 25° to 30° C. for ten to fifteen
minutes toward the end of the chlorination.

Then 0.675 kg. of sodium tripolyphosphate, 0.27 kg. of
cthylenediaminotetracetic acid, 8 kg. of ammonium ace-
tate, 15 liters of 35% hydrogen peroxide, 2.3 liters of
diethylformamide and 3.5 liters of 10% sulfuric acid are
added to the same liquor. Heating up of the liquor is then
commenced and an aqueous solution of 50 g. of C.I.
Acid Blue 59 (C.I. 50,315) is added at once. The liquor
is heated up to boiling temperature in thirty minutes and
left at heating temperature for forty to forty-five minutes.
Then 1.5 liters of 60% acetic acid is added and dyeing is
completed in another twenty to thirty minutes. The dyed
yarn is rinsed in the usual way with water and the material
carrier is removed from the machine.

A non-felted, creaseproof yarn having a pale blue dyeing
where brightness is equivalent to that of a dyeing on sepa-
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rately bleached yarn is thus obtained in one and the same
liquor.
EXAMPLE 14

About 900 liters of water is placed in an alloyed stcel
winch dyeing machine having a liquor capacity of 1,000
liters and 0.75 liter of 60% acetic acid, 1 kg. of am-
monium sulfate and 125 g. of the sodium salt of the acid
sulfuric acid ester of an aduct of 1 mole of sperm oil
alcohol and 80 moles of ethylene oxide are dissolved there-
in. 0.15 kg. of sodium pyrophosphate, 0.135 kg. of cthyl-
enediaminotetracetic acid and 8 liters of a stock bleaching
solution consisting of;

Parts
35% hydrogen peroxide oo oo 65
Diethylformamide - e 10
10% sulfuric acid wo oo 15
Water o e e e 10

are also added to the liquor, Finally 50 g. of the dye used
in Example 7 is dissolved in water and added to the liquor
and the liquor is made up to 1,000 liters with water, 50
kg. of unbleached precleaned woolen piece goods is intro-
duced into the liquor, ten minutes is allowed to elapse to
wet the goods, and the liquor is heated to boiling tem-
perature within forty to forty-five minutes and left at boil-
ing temperature for another forty to forty-five minutes.
The liquor is then drained off and the good are rinsed in
the usual way. A beautiful bright pale grey dyeing is
obtained on the goods.

I claim;

1. A process for simultancously dyeing and bleaching
proteinaceous fibers in an aqueous liquor under non-
alkalinc conditions, which comprises treating the fibers at
an elevated temperature as required for dyeing wool in
an aqueous liquor which has a pH-value of 1 to 7 and
which contains (a) an acid dye capable of dyeing wool
and resistant to peroxides, (b) performic acid, said per-
formic acid being formed by reaction of hydrogen peroxide
with a compound selected from the group consisting of
compounds capable of splitting off formaldehyde under
the reaction conditions, low molecular weight formic acid
alkanol esters and low molecular weight formamides, and
(c) at least one oxygen stabilizer selected from the group
consisting of magnesium phosphate, alkali metal polyphos-
phates and complex-forming amino-polycarboxylic acids

[}
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and their ammonium, alkali metal and alkaline earth metal
salts, the. amount of active oxygen initially available for
said treatment being 0.2 to 10 g./l. and the amount of
said oxygen stabilizer being about 0.1 to 1 times the weight
of active oxygen initially available when using said amino-
polycarboxylic acids, their salts and mixtures as the stabi-
lizer and about 2 to 30 times the weight of active ox:-gen
initially available when using only a phosphate stabilizer.

2. A process according to claim 1 wherein wool is
simultancously dyed and bleached.

3. A process according to claim 1 wherein performic
acid is formed from compounds capable of splitting off
formaldehyde and ammonia,

4. A process according to claim 1 wherein performic
acid is formed from low molecular weight formamide.

5. A process according to claim 1 wherein performic
acid is formed by reacting hydrogen peroxide with hexa-
methylenetetramide.

6. A process according to claim 1 wherein performic
acid is formed by reacting hydrogen peroxide with form-
amide. -

7. A process according to claim 1 wherein performic
acid is formed by rcacting hydrogen peroxide with di-
methylformamide.

8. A process according to claim 1 wherein performic
acid is formed by reacting hydrogen peroxide with hy-
droxymethane sulfonate,

9. A process according to claim 1 wherein performic
acid is formed by reacting hydrogen peroxide with imino-
bis-methane sulfonate.
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