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The present invention relates to a process of 
producing fast dyeings on cellulose fibers or mix 
tures of cellulose fibers with animal fibers and 
to the dyed fiber obtained thereby. 
A known method of producing fast dyeings on 

wool consists in applying to the fiber water-sol 
uble azo-dyestuffs containing a grouping capable 
of forming a metal complex compound, and subse 
quently treating the dyeings with an agent yield 
ing chromium. In the practice of dyeing cotton 
only disazo-dyestuffs or polyazo-dyestuffs which 
contain a salicylic acid grouping or are derivatives 
of 1.8-dihydroxynaphthalene-4-sulfonic acid, 
have been after-treated with agents yielding 
chromium. 
Now, we have found that dyeings of very good 

properties of fastness can be produced on cellu 
lose fibers or mixtures of cellulose fibers with 
animal fibers, for instance staple fiber from vis 
cose or cuprammonium cellulose and wool, by 
applying to the fiber a water-soluble azo-dyestuff 
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5 
side the said oxidizing agent and cobalt salt one 

20 

containing at least one free amino-group and at 
least once the following grouping: 

x being NH, NHalkyl, N (alkyl)2 or OH, and 
then treating the dyeing obtained with a mix 
ture of cobalt salts and chromates, hydrogen 
peroxide, alkali-persulfates or alkali perborates. 
In general it is not possible to produce on cel 

lulose fibers the same shade as on wool by after 
treating with potassium bichromate dyeings ob 
tained by means of ortho-hydroxy-azo-dyestuffs, 
since a lake is formed only to a limited extent 
and the dyestuff is removed from the cellulose 
fiber, especially when mixtures containing ani 
mal fiber are being treated. Surprisingly, the 
same or similar shades as on wool are produced 
on cellulose fibers by treating the dyeings with 
a mixture of a cobalt salt and one of the oxidiz 
ing agents named above. Removal of the dye 
stuff from mixed fibers occurs to a much small 
er extent so that it is possible, by selection of 
appropriate methods of dyeing, to produce even 
dyeings on mixed fibers. 
The dyeing is after-treated with the mixture 

of the metal salts in a neutral or acid solution 
at a raised temperature. The mixture may con 
tain any chromate or bichromate or any other 
of the above-named Oxidizing agents, and a Cobalt 
salt, as for instance, cobalt sulfate, cobaltous 
chloride, cobalt acetate or cobalt chromate. By 
varying the amount of the salt mixture applied 
and the mixing proportion between the cobalt 
salt and the oxidizing agent, the shade may be 
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displaced within certain limits and the velocity 
of the reaction on the fiber may be influenced. 
To the mixture of the oxidizing agents and 

cobalt salts may be added a dispersing agent, as 
for instance the condensation product from 1 
mol of octodecyl alcohol and 20 mols of ethylene 
oxide, as well as a protective colloid, whereby 
the fastness to rubbing of the dyeings is im 
proved. It is also possible to treat the material 
in the same process of after-treatment with a 
moth preventive agent, as for instance the prod 
uct obtained by condensation of 1 mol of benzal 
dehyde-Ortho-Sulfonic acid with 2 mols of 2.4- 
dichloro-1-hydroxybenzene. 
The after-treatment baths may contain be 

or more other metal salts, as for instance 
chromic salts. A chronic salt favorably influ 
ences the properties of fastness of the dyeings, 
especially when the molecule of the dyestuff 
contains a salicylic acid grouping. 
The following examples serve to illustrate the 

invention, but they are not intended to limit it 
thereto: 

(1) 1 kilo of a fabric made from 50 parts of 
WOOl and 50 parts of staple fiber from viscose is 
dyed for one hour at 85° C. in a bath contain 
ing 70 grams of the sodium salt of the reduced 
azo-dyestuff -amino-2-hydroxy - 4 - nitroben 
Zene->3'-aminobenzoyl-3'-aminobenzoyl-2-ami 
no-5-hydroxynaphthalene - 7-sulfonic acid, 8 
grams of the product obtained by condensation 
of 1 mol of Octodecyl alcohol with 20 mols of 
ethylene oxide, 80 grams of ammonium sulfate 
and 600 grams of sodium sulfate in 30,000 cc. of 
water. The material is then further dyed for 
one hour at a temperature falling to 70° C., 
rinsed well and treated for one hour at 90° C.-95 
C. in a fresh bath containing 50 grams of a 
mixture of 20 grams of potassium bichromate, 
10 grams of cobaltous chloride and 20 grams of 
the neutralized condensation product from beta 
naphthalenesulfonic acid and formaldehyde, 
and 20 cc. of acetic acid of 50 per cent strength 
in 30,000 cc. of water, rinsed again and dried. 
A black tone-in-tone dyeing of very good prop 

erties of fastness is obtained. 
(2) 1 kilo of skein of artificial silk staple fiber 

is dyed for one hour at 70° C-90° C. in a bath 
containing in 20,000 cc. of water 60 grams of the 
sodium salt of the reduced azo-dyestuff i-amino 
2-hydroxy-4-nitrobenzene 

acid 
al-Ho 

5 2-amino-5-hydroxynaphthalene-7-sulfonic acid 
alkaline 
(m 



2 
1-amino-2-hydroxy-5-nitrobenzene - 3 - Sulfonig 
acid and 400 grams of sodium sulfate. The mate 
rial is then rinsed and treated for 45 minutes at 
90° C. in a fresh bath containing 50 grams of a 
mixture of 20 grams of potassium bichronate, 
10 grams of cobaltous chloride and 20 grans of a 
neutralized condensation product from beta 
naphthalenesulfonic acid and formaldehyde, and 
20 cc. of acetic acid of 50 per cent strength in 
20,000 cc. of water, rinsed again and dried. A 
black dyeing of very good properties of fastness 
is obtained. 

If the dyeing is produced on a fabric which 
contains effects of acetate stilk, these effects are 
not dyed. 

(3) 1 kilo of mixed yarn consisting of 50 parts 
of wool and 50 parts of staple fiber from viscose 
is treated for one hour at 85 C. in a bath con 
taining in 24,000 cc. of water 50 grams of the 
sodium salt of the reduced azo-dyestuff -amino 
2-hydroxy-4-nitrobenzene->2-acetylamino-5-hy 
droxynaphthalene-7-sulfonic acid, 8 grams of the 
condensation product from 1 mol of Octodecyl al 
cohol and 20 mols of ethylene oxide, and 80 grams 
of ammonium sulfate. To this solution are added 
600 grams of sodium sulfate, dissolved in 6000 
cc. of water, and the material is further dyed for 
half an hour at about 70 C., rinsed well and 
treated for one hour at 90° C. to 95° C. in a fresh 
bath containing in 30,000 cc. of water 60 grams 
of a mixture of 20 grams of potassium bichro 
mate, 20 grams of cobaltous chloride and 20 
grams of the condensation product from 1 mol of 
octodecyl alcohol and 20 mols of ethylene oxide. 
A black dyeing of very good properties of fastness, 
especially of a very good fastness to wet-process 
ing is obtained. 
When the dyeing is after-treated in a bath 

containing in 30,000 cc. of water 60 grams of a 
mixture of 10 grams of potassium bichromate, 
10 grams of chromic fluoride, 20 grams of 
cobaltous chloride, and 20 grams of the conden 
sation product from 1 mol of Octodecyl alcohol 
and 20 mols of ethylene oxide. 
A black dyeing having similar properties of 

fastness is likewise obtained. 
(4) 1 kilo of a mixed fabric consisting of 50 

parts of staple fiber from viscose and 50 parts of 
wool is dyed for One hour at 85 C., in a bath Con 
taining in 30,000 cc. of water 70 grams of the 
sodium salt of the reduced azo-dyestuff l-amino 
2-hydroxy-5-chlorobenzene 

acid 
a-0 

2-amino-5-hydroxynaphithalene-7-sulfonic acid 
alkaline 
KH 

1-amino-2-hydroxy-3-nitrobenzene 5 -sulfonic 
acid, 10 grams of the condensation product from 
1 mol of Octodecyl alcohol and 20 mols of ethyl 
ene oxide, and 80 grams of ammonium sulfate, 
600 grams of sodium sulfate are then added and 
the fabric is further dyed for about half an hour 
at a temperature falling to 70° C., rinsed and 
treated for One hour at 90° C.-95 C. in a bath 
containing in 30,000 cc. of water 50 grams of a 
mixture of 20 grams of potassium bichromate, 10 
grams of cobaltous chloride and 20 grams of the 
neutralized condensation product from beta 
naphthalene-sulfonic acid and formaldehyde, and 
10 cc. of glacial acetic acid. 
A blue-black dyeing of very good properties 

of fastness is obtained. 
(5) A mixed fabric from cotton and viscose 
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artificial silk is impregnated on the foulard at 
80° C. to 90° C. with a solution containing per 
liter, 40 grams of the sodium salt of the reduced 
azo-dyestuff 1-amino-2-hydroxy-4-nitrobenzene 

acid 
mm) 

2-amino-5-hydroxynaphthalene-7-sulfonic acid. 
The fabric is then dried and padded on the foul 
ard at 80 C-90° C. with a solution containing 
per liter of water 24 grams of potassium bichro 
mate, 12 grams of cobaltous chloride and 5 cc. . 
of acetic acid of 50 per cent strength. The mate 
rial is exposed to the air and then rinsed with hot 
water, soaped for one minute with a solution 
containing per liter of water 2 grams of soap and 
2 grams of sodium carbonate, rinsed again and 
dried. A black dyeing of very good properties of 
fastness is obtained. 

(6) 1 kilo of a mixed fabric consisting of 50 
parts of wool and 50 parts of staple fiber from 
viscose is dyed for one hour at 95° C. in a bath 
containing in 30 liters of water 
60 grams of the sodium salt of the reduced azo 

dyestuff -amino-2-hydroxy-4-nitrobenzene 
V acid 

mm) 

1-amino-8-hydroxynaphthalene-4,6-disulfonic 
acid 

alkaline 
(Her 

1-amino-4-nitrobenzene, 
7.5 grams of the condensation product from 1 mol 
of Octodecylalcohol and 20 mols of ethylene 
Oxide, 

80 grams of ammonium sulfate, and 
600 grams of sodium sulfate. 
The fabric is then further treated for half an 
hour at a temperature falling to 80° C., rinsed 
and treated for 1 hour at 90° C. in 30 liters of 
Water containing 
20 grams of cobaltous chloride, 
20 cc. of acetic acid of 50 per cent strength, 
5 grams of the condensation product from 1 
mol of octodecylalcohol and 20 mols of ethylene 
Oxide and 

40 cc. of hydrogen peroxide of 30 per cent 
strength. 

After rinsing and drying, a black dyeing of good 
fastness properties is obtained. If the dyeing is 
treated without addition of hydrogen peroxide, 
the staple fiber is dyed a weaker shade than the 
wool fiber. 

(7) Cotton is padded with a hot solution con 
taining in 1000 cc. of water 
40 grams of the sodium salt of the reduced azo 

dyestuff 1-amino-2-hydroxy-4-nitrobenzene 
acid 
am) 

2-amino - 5-hydroxynaphthalene - 7 - sulfonic 
acid, 

10 cc. of caustic soda solution of 34°Bé. and 
50 grams of tragacanth thickening 6:100. 
The material is then dried and treated on the 
foullard at 90° C. with a solution containing in 
1000 cc. of water 
10 grams of cobaltous chloride, 
12 cc. of acetic acid of 50 per cent strength and 
5 cc. of hydrogen peroxide of 30 per cent strength. 
It is then rinsed, soaped at boiling temperature 
with a solution containing per liter of water 3 
grams of soap and 2 grams of sodium carbonate, 
rinsed again and dried, 
A blue-black dyeing of very good properties of 

fastness is obtained. 
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(8) 1 kilo of a mixture from 50 parts of wool 

and 50 parts of staple fiber from viscose is dyed 
for One hour at 85° C. in 30 liters of water con 
taining 
60 grams of the sodium salt of the reduced azo 

dyestuff. -amino-2-hydroxy-4-nitrobenzene-5- 
Sulfonic acid-3'-aminobenzoyl - 3'-aminoben 
Zoyl-2-amino-5-hydroxynaphthalene - 7 - Sul 
fonic acid, 

5 grams of the condensation product from mol 
of Octodecylalcohol and 20 mols of ethylene 
oxide, 

80 grams of ammonium sulfate and 
600 grams of Sodium sulfate. 
The material is then further treated for about A 
hour at a temperature falling to 70° C. and 
rinsed. The Bordeaux-red dyeing thus obtained 
is after-treated for 34 hour at 90° C.-95 C. in a 
bath containing in 30 liters of water 
20 cc. of hydrogen peroxide of 30 per cent 

strength, 
30 cc. of acetic acid of 30 per cent strength and 
20 grams of cobaltous chloride. 
A dark-violet tone-in-tone dyeing of very good 

properties of fastness is obtained. 
(9) 1 kilo of staple fiber from viscose is dyed 

for one hour at about 90° C. in a bath containing 
in 20 liters of Water 
50 grams of the sodium salt of the reduced azo 

dyestuff 1-amino-2-hydroxy-4-nitrobenzene 
acid 
a 

2-amino-5-hydroxynaphthalene-7-sulfonic acid 
alkaline 
-m 

1-amino-2-hydroxy-5-nitrobenzene-3-sulfonic 
acid and 

400 grams of sodium sulfate. 
The material is then "rinsed and treated for % 
hour at 90° C. in a bath containing in 30 liters 
of water 
20 grams of cobaltous chloride, 
30 cc. of acetic acid of 30 percent strength and 
20 cc. of hydrogen peroxide of 30 per cent 

strength. 
A black dyeing of very good properties of fast 

ness is obtained. 
If in the foregoing example instead of the azo 

dyestuff named therein 50 grams of the Sodium 
salt of the reduced azo-dyestuff i-amino-2-hy 
droxy-4-nitrobenzene 

alkaline 
me-d 

2-amino-5-hydroxynaphthalene-7 - Sulfonic acid 
or 50 grams of the sodium salt of the reduced 
azo-dyestuff 1-amino - 2-hydroxy - 5 - nitroben 
zene->4'-amino - C - phenyl-1,2-(N)-imidazolo-5- 
hydroxynaphthalene-7-sulfonic acid are used, 
there are likewise obtained black dyeings of very 
good properties of fastness. 

(10) The cotton goods padded as indicated in 
Example 7 with the hot solution of the dyestuff 
and dried are padded at 90° C. on the foullard 
with a solution containing in 1000 cc. of water 
5 grams of cobaltous chloride, 
30 grams of sodium persulfate and . 
12 cc. of acetic acid of 50 per cent strength. 

S. 

35 

40 

65 

55 

3. 
(1) The cotton goods impregnated with the 

dyestuff-solution as indicated in Example 7 are 
dried and padded at 90° C. with a solution Con 
taining in 1000 cc. of Water 
5 grams of cobaltous chloride, 
15 grams of Sodium perborate and 
12 cc. of acetic acid of 50 per cent strength. 
The material is then rinsed, soaped and dried. 
A blue-black dyeing of very good properties of 

fastness is obtained. 
(2) 1 kilo of staple fiber from viscose is dyed 

for one hour at 70 C-80° C. in a bath contain 
ing in 20 liters of water 
60 grams of the sodium salt of the reduced azo 

dyestuff 1-amino-3-nitrobenzene 
acid 
would 

2-amino - 5 - hydroxynaphthalene - 7 - Sulfonic 
acid 

v. alkaline 

1-amino-2-hydroxy-5-nitrobenzene-3-sulfonic 
acid, 

20 grams of sodium carbonate and 
400 grams of sodium sulfate. 
The material is then rinsed and treated for 4 
hour at 80 C-90° C. in a bath containing in 30 
liters of water 
20 grams of cobaltous chloride, 
20 cc. of hydrogen peroxide of 30 per cent 

strength and 
20 cc. of acetic acid of 50 per cent strength. 
After rinsing a black dyeing of good properties 

of fastness is obtained. 
(13) 1 kilo of a mixed fabric consisting of 50 

parts of wool and 50 parts of staple fiber from 
viscose is dyed for one hour at about 80° C. in a 
bath containing in 30,000 cc. of water 

80 grams of the sodium salt of the reduced azo 
dyestuff 1-amino-2-hydroxy-4-nitrobenzene 

alkaline 
med 

1 amino-8-hydroxynaphthalene-4.6-disulfonic 
acid, w 

80 grams of ammonium sulfate and 
600 grams of sodium sulfate. 

The fabric is then further dyed for 2 hour at a 
temperature falling to about 65° C.-70° C., rinsed 
and treated for one hour near boiling tempera 
ture in a bath containing in 30 liters of water 

20 grams of cobaltous chloride, 
40 cc. of hydrogen peroxide of 30 per cent 
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70 

The material is then rinsed, soaped, rinsed again 
and dried. 
A blue-black dyeing of very good properties 

of fastness is obtained. 75 

strength, and 
30 cc. of acetic acid of 30 per cent strength. 

It is then rinsed and dried. 
A black dyeing of very good properties of fast 

ness is obtained. 
(14) If in Example 13 the dyestuff used therein 

is replaced by 80 grams of the sodium salt of the 
reduced azo-dyestuff 1-amino-2-hydroxy-4-ni 
tro-5-chlorobenzene 

alkaline 

2-amino-8-hydroxynaphthalene-6-sulfonic acid, 
a black dyeing of very good properties of fastness 
is obtained. 

(15) If in Example 6 instead of the dyestuff 
described therein 60 grams of the sodium salt of 



4 
the reduced azo-dyestuff -amino-4-nitroben 
zene-2-carboxylic acid 

2-amino-5-hydroxynaphthalene-7-sulfonic acid 

2,277,551 

acid is obtained. 
aman) 

alkaline vention. 

0. 

1. 

2. 

13. 
14. 

15. 

6. 

7. 

18. 

19. 

21. 

35. 

36. 

Parent dyestuff 

reduced. 
acid alkaline 1-amino-2-hydroxy-5-chlorobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-amino-2-hydroxy 4-nitrobenzene, reduced. 

... 1-amino-2-hydroxy-4-nitrobenzene - 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid, reduced. 
. 1-amino-2-hydroxy-4-nitrobenzene --> 4'-acetylamino-phenylamino-carbonyl-2-amino-5-hydroxynaphthalene-7-sul fonic acid, reduced. 
1-amino-2-hydroxy-4-nitrobenzene acid 2-benzoylamino-5-hydroxynaphthalene-7-sulfonic acid, S. - - - - - - - - - - - 

ac1 alkaline 1-amino-2-hydroxy-4-nitrobenzene - 2-methylamino-5-hydroxynaphthalene-7-sulfonic acid - 1-aminoben zene-4-sulfonic acid, reduced. 
1-to-2-hydroxy-5-nitrobenzene - 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic 8C16 

1:ydroxy-4-nitrobenzene - 3'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid, reduced. W 

1-hydroxy-4-nitrobenzene -> 3'-amino-C-phenyl-1,2-(N)-imidazolo-5-hydroxynaphthalene-7-sulfonic acid, reduced. 

1-inhydroxy-4-nitrobenzene - 3'-amino-C-phenyl-1,2-(N)-thiazolo-5-hydroxynaphthalene-2-sulfonic acid, reduced 

19th py-4-nitrobenzene - 2-N-(4-aminophenyl)-1.2-pseudoazimino-5-hydroxynaphthalene-7-sulfonic 8CC reced, 
acid alkaline 1-amino-2-hydroxy-4-nitrobenzene. -- 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-amino-2-hydroxy 

3-nitrobenzene-5-sulfonic acid, reduced. cid lkal 
A. alkaline 1-amino-4-hydroxybenzene-3-carboxylic acid - 2-amino-5-hydroxynaphthalene-7-sulfonic acid (- -amino 2-hydroxy-4-nitrobenzene, reduced. 

acid alkaline 1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-aminobenzene-2- carboxylic acid, reduced. 
acid alkaline 1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid -- 1-aminobenzene-2. 

sulfonic acid, reduced. id lkali 
ac 8K88 1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-amino-2-methyl 4-hydroxybenzene-5-carboxylic acid, reduced. 
acid alkaline 1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid (- 1-amino-2-hydroxy 

5-methylbenzene, reduced. alkali 
ne 

1-amino-2-hydroxy-4-nitrobenzene -- 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-(2'-hydroxy-3-car boxy-5'-sulfophenyl)-3-methyl-5-pyrazolone, reduced. 
1-amino-2-hydroxy-4-nitrobenzene - 4'-hydroxy-5'-carboxy-phenylsulfonyl-2-amino-5-hydroxynaphthalene-7. 
sulfonic acid, reduced. id lkali - 

ac alkaline 1-amino-2-hydroxy-3-chlorobenzene - 9 2-amino-5-hydroxynaphthalene-7-sulfonic acid - . 1-amino-2-hy droxy-5-nitrobenzene-3-sulfonic acid, reduced. 
acid alkaline 1-amino-2-hydroxy-4-nitrobenzene - - -2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-amino-2-hy 

droxy-3-chlorobenzene-5-sulfonic acideduced. kai 
80 a kare 1-amino-2-hydroxy-4-nitrobenzene - H 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-amino-2-hy droxy-5-chlorobenzene-3-sulfonic acid reduced, 

1-amino-2-hydroxy-3-nitrobenzene-5-sulfonic acid - 3'-aminobenzoyl-3'-aminobenzoyl-2-amino-5-hydroxynaph thalene-7-sulfonic acid. 
alkaline acid 

... -amino-2-hydroxy-4-nitrobenzene --> 1-amino-3-hydroxynaphthalene-4-sulfonic acid (- 1-amino-4-chloro 
benzene-2-sulfonic acid, reduced li id 

Ie s BC 
1-amino-2-hydroxy-4-nitrobenzene - 1-amino-3-hydroxynaphthalene-4-sulfonic acid (- 1-amino-2-chloro benzene, reduced. 

alkaline alkaline 1-amino-2-hydroxy-5-nitrohenzene-3-sulfonic acid - - 2-amino-5-hydroxy-naphthalene-7-sulfonic acid - 2 
amino-5-hydroxy-naphthalene-7-style acid, reduced 8 

1-amino-2-hydroxy-4-nitro-benzene alkalin 2-amino-5-hydroxynaphthalene-7-sulfonic acid, reduced.-------------------. 
e - 

1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxy-naphthalene-7-sulfonic acid - 1-hydroxynaphtha 
lene-3-sulfonic acid, reduced. w 

alkaline alkaline 1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1.8-dihydroxynaph thalene-4-sulfonic acid, reduced. 1-amino-2-hydroxy-5-nitrobenzene -0.3'-aminobenzoyl-3'-amino-benzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid. 
. 1-amino-2-hydroxy-4-nitrobenzene - 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid. 
1-amino-2-hydroxy-5-nitrobenzene - 3'-aminobenzoyl-4-amino-benzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic 
acid, reduced. - . 

1-amino-2-hydroxy-4-nitrobenzene - 3'-amino-benzoyl-4-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sul fonic acid. 
1-amino-2-hydroxy-3-nitrobenzene-5-sulfonic acid -> 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaph thaene-7-sulfonic acid. 

acid alkaline 
1-amino-4-nitrobenzene - 2-amino-5-bydroxynaphthalene-7-sulfonic acid t- 1-amino-2-hydroxy-5-nitroben 

zene-3-sulfonic acid, red. alkaline 
1-amino-4-nitrobenzene to 2-amino-5-hydroxynaphthalene-7-sulfonic acid 1-amino-2-hydroxy-3-nitroben 

zene-3-sulfonic acid, reduced. 

. 1-amino-2-hydroxy-4-nitro-benzene --> 4'-benzoyl-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid, Grey. 

1-amino-2-hydroxy-4-nitrobenzene are used, a 
black dyeing of very good properties of fastness 

The following table indicates the shades of a 
number of other dyeings obtainable by this in 

Shade of the . 
dyeing, treated 
with a mixture 
of potassium 

bichronate and 
cobaltous chlos . 

ride, on mixtures 
of wool and 
artificial silk 

staple fiber (50:50) 

Grey. 
Grey. 
Grey. 
Black. 

Violet-brown. 
Dark violet. 

Black. 

Black. 

Black. 

Black. 

Black. 

Violet-brown. 

Black. 

Black. 

Black. 

Black. 

olive. 
Black-violet. 

Blue-black. 

Reddish black. 

Grey. 
Currant. 

Grey. 

Grey-browa. 

Black-blue. 

Black. 

Black-violet. 

Grey. 

Garnet. 
Grey. 

Currant. 
Grey. 

Currant. 

Black. 

Reddish black. 
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37. 

38. 
39. 

40. 

41. 

42. 

, 43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 
58. 

59. 

60, 

6. 

62. 

67. 

Parent dyestuff 

1-amino-2-hydroxy-5-nitrobenzene-3-sulfonic acid - 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaph 
thalene-7-sulfonic acid. 

1-amino-2-hydroxybenzene-5-sulfonic acid - 1-(2,3'-hydroxynaphthoylamino)-4-aminobenzene.------------- 1-amino-2-hydroxy-3-nitrobenzene-5-sulfonic acid - - 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaph 
thaene-7-sulfonic acid, reduced. 1-amino-2-hydroxy-3-nitrobenzene-5-sulfonic acid - 3'-aminobenzoyl-3'-aminobenzoyl-2-amino-5-hydroxynaph 
thalene-7-sulfonic acid, reduced. 

acid alkaline 
1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid H- 1-aminobenzene. 
4-sulfonic acid, reduced. - 1-amino-2-hydroxy-5-nitrobenzene-3-sulfonic acid - 4'-aminobenzoyl-4-aminobenzoyl-2-amino-5-hydroxynaph 
thalene-7-sulfonic agid, reduced. 2 mois of -amino-2-hydroxy-5-nitrobenzene - 4.4'-bis-(5-oxo-3-methyl-A-pyrazolinyl-(1)-stilbene-2,2'-disulfonic 
acid, reduced. w 

acid alkaline 1-amino-3-nitrobenzene TT 2-amino-5-hydroxynaphthalene-7-sulfonie. acid - 1-amino-2-hydroxy-5-nitro 
benzene-3-sulfonic acid, reduced. 1-aminohydroxy-4-nitrobenzene-5-sulfonic acid - benzoyl-4'-aminobenzoyl-2-amino-J-hydroxy-naphthalene-7- 
sulfonic acid, reduced. - A-learns - 1-aminohydroxy-4-nitrobenzene-5-sulfonic acid - 4'-amino-benzoyl-4-aminobenzoyl-2-amino-5-hydroxynaph 
thalene-7-sulfonic acid, reduced. 

1-amino-2-hydroxy-4-nitrobenzene 
nitrobenzene, reduced. 

acid alkaline 1-amino-4-nitrobenzene-2-carboxylic acid - 2-amino-5-hydroxynaphthalene-7-sulfonic acid T 1-amino-2- 
hydroxy-4-nitrobenzene, reduced. alkaline 

- 2-amino-8-hydroxynaphthalene-6-sulfonic acid, reduced.-------- ---------- 
alkaline 

1-amino-3-hydroxynaphthalene-4,6-disulfonic acid, reduced---------------- 1-amino-2-hydroxy-4-nitrobenzene alkaline 
1-amino-2-hydroxy-4-nitrobenzene --> aihydroxynaphthalene-7-sulfonte acid, reduced------------------------- 
1-amino-2-hydroxy-4-nitro-5-chlorobent, 2-amino-8-hydroxynaphthalene-6-sulfonic acid, reduced...-- 
1-amino-2-hydroxy-3.5-dinitrobenzene alkaline 2-amino-5-hydroxynaphthalene-7-sulfonic acid, reduced.------------ 
1-amino-2-hydroxy-3,5-dinitrobenzene alkalinamino-3-hydroxynaphthalene-6-sulfonic acid, reduced------------------ 

- 3'-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid, re 

alkaline acid 
(- -amino-4- camer-ord 1-amino-3-hydroxynaphthalene-4,6-disulfonic acid 

1-amino-2-hydroxy-4-nitrobenzene 

1-amino-2-hydroxy-3.5-dinitrobenzene 
duced. 

alkaline 
1-amino-2-hydroxy-4-nitrobenzene - > in-hydroxy-naphthalene-3,6-disulfonic acid, reduced.-------------- 

18 - . 

1-amino-2-hydroxy-4-nitro-5-chlorobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid, reduced.-------- 1-amino-2-hydroxy-4-nitro-benzene - 4'-amino-benzoyl-4-aminobenzoyl-2-amino-8-hydroxynaphthalene-6-sul 
fonic acid, reduced. 1-amino-2-hydroxy-4-nitro-benzene - 2-(N-methyl-4'-hydroxy-5'-carboxy-phenyl-sulfonyl-amino)-8-hydroxy 
naphthalene-6-sulfonic acid, reducts 

e 
1-amino-2-hydroxy-4-nitro-benzene - 1-amino-8-hydroxynaphthalene-4-sulfonic acid (- 
benzene, reduced. 

alkaline alkaline 
1-amino-2-hydroxy-5-nitro-benzene-3-sulfonic acid - 2-amino-5-hydroxy-naphthalene-7-sulfonic acid, - - 2-amino-5-hydroxy-napththalene-7-sulfonic acid. 
1-amino-2-hydroxy-4-nitrobenzene - 9 4'-aminobenzoyl-2-amino-hydroxynaphthalene-7-sulfonic acid - 4'- 
hydroxy-3-carboxyphenylsulfonyl-5-hydroxynaphthalene-7-sulfonic acid, reduced. kal lie akaline 

--, 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 2-amino-5-hy. 

acid 
1-amino-4-nitro 

1-amino-2-hydroxy-4-nitrobenzene 
droxynaphthalene-7-sulfonic acid, reduced. . 

1-amino-2-hydroxy-4-nitro-benzene-ephenyl-1,2-(N)-imidazolo-5-hydroxynaphthalene-7-sui?onic acid, reduced. 
kaline 

1-amino-2-hydroxy-4-nitro-5-chlorobenzene. - 2-amino-5-hydroxynaphthalene-7-sulfonic acid, reduced.------------ 
Cl 

1-amino-2-hydroxy-3,5-dinitro-bent,- 1-amino-3-hydroxynaphthalene-4-sulfonic acid, reduced.----------------- 
- Kalie 

1-amino-2-hydroxy-4-nitrobenzene --> 2-amin 0-8-hydroxy-naphthalene-6-sulfonic acid, reduced.......-------------- 
O 

(=c-N-N N=N -C-D-k” (P HO s s Og 
6H 

BIOOC 

B 

(obtainable by coupling 1 mol of the bispyrazolone from 44'-bishydrazino-diphenyl-2,2'-disulfonic acid and aceto-acetic 
ester withimol of diazotized 1-amino-2-hydroxy-4-nitrobenzene and limol of diazotized 4-amino-4'-hydroxy-1.1'-azo benzene-3-carboxylic acid and subsequently r ucing the nitro-group to the amino-group). 

Shade of the 
dyeing, treated 
with a mixture 
of potassium 

bichromate and 
cobaltous chlo ride, on mixtures 
of wool and 
artificial silk 

staple fiber (50:50) 

Currant. 

Dark violet. 
Currant. 

Dark wiolet. 

Violet-brown. 

Violet-brown. 

Orange-brown. 

Black. 

Dark violet. 

Currant. 

Black. 

Black. 

Black. 

Blue-grey. 

Black. 
Black. 

Black. 

Black. 

Black. 

Grey. 

Black." 
Black. 
Grey. 

Olive-brown. 

Dark blue. 

Currant. 

Black. 

Grey. 
Grey. 

Olive. 

Black. 

Orange-brown. 

acid kaline 
69. 1-amino-2-hydroxy-4-nitrobenzene - 2-amino-5-hydroxynaphthalene-7-sulfonic acid - 1-amino-2-hydroxy-3- Currant. 

chlorobenzene, reduced. . . . - 70. 1-amino-2-hydroxy-4-nitrobenzene 5,5-dihydroxy-2,2'-dinaphthylamine-7.7'-disulfonic acid, reduced.----------- Grey. 

We claim: dyestuff containing at least one free amino 

fibrous material of the group consisting of cellu 
lose fibers and mixtures of cellulose fibers with 
animal fibers which comprises applying to the 
fiber an alkali metal salt of a water-Soluble a20 

1. A process of producing fast dyeings . On 

> -- 
X OB 

group and at least Once the following grouping: 

  



6 
wherein X stands for a member of the group 
consisting of NH2, NHalkyl, N(alkyl)a and OH, 
and then after treating the dyeing obtained with 
a mixture of a cobalt salt and an oxidizing agent 
of the group consisting of chromates, hydrogen 
peroxide, alkali persulfates and alkali perborates. 

2. A process of producing fast dyeings on 
fibrous material of the group consisting of cellu 
lose fibers and mixtures of cellulose fibers with 
animal fibers which comprises applying to the 
fiber an alkali metal salt of a water-soluble azo 
dyestuff containing at least one free amino 
group and at least once the following grouping: 

-- 
wherein X stands for a member of the group con 
sisting of NHa, NHalkyl, N(alkyl) and OH, 
and then after treating the dyeing obtained with 
a mixture of a cobalt Salt and a chromate. 

3. A process of producing fast black dyeings 

O 

5. 

2,277,551 . A 

the fiber an alkali metal salt of a water-soluble 
aZo-dyestuff of the following constitution: 

in D- H B 

N HO3S NH 

S. BO B 

and then aftertreating the dyeing obtained with 
a mixture of cobaltous chloride and potassium 
bichromate, 

7. A process of producing fast blue-black dye 
ings on fibrous material of the group consisting 
of cellulose fibers and mixtures of cellulose fibers 

20 

on fibrous material of the group consisting of . 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers which comprises applying to 
the fiber an alkali metal salt of a water-soluble 
azo-dyestuff of the following constitution: 

EOS NE 

text B H 

and then after-treating the dyeing obtained with 
a mixture of a cobalt salt and a chromate. 

4. A process of producing fast black dyeings 
on fibrous material of the group consisting of 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers which comprises applying to 
the fiber an alkali metal salt of a water-soluble 
azo-dyestuff of the following constitution: 

HOS NH 

text H B. 

and then after-treating the dyeing obtained with 
a mixture of cobaltous chloride and potassium 
bichromate. 

5. A process of producing fast black dyeings 
on fibrous material of the group consisting of 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers which comprises applying to 
the fiber an alkali metal salt of a water-Soluble 
azo-dyestuff of the following constitution: 

KD st 
OH 

NH Hoss- NE. 

Ho, OF 
and then after treating the dyeing obtained with 
a mixture of a cobalt salt and a chromate. 

6. A process of producing fast black dyeings 
on fibrous material of the group consisting of 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers which comprises applying to 

25 

30 

35 

40 

50 

55 

60 

65 

with animal fibers which comprises applying to 
the filber an alkali metal salt of a water-soluble 
azo-dyestuff of the following constitution: 

Cl 

N-N-K) 
HO.S.N NH ÖH. HO s 

-N=N- 

and then aftertreating the dyeing obtained with 
a mixture of a cobalt Salt and a chromate. 

8. A process of producing fast blue-black dye 
ings on fibrous material of the group consisting 
of cellulose fibers and mixtures of cellulose fibers 
with animal fibers which comprises applying to 
the fiber an alkali metal salt of a water-soluble 
azo-dyestuff of the following constitution: 

--K) 
N o HOS . 

BIOS 

K X-N=N 
NBI OH H 

and then after treating the dyeing obtained with 
a mixture of cobaltous chloride and potassium 
bichromate. - 

9. Fibrous material of the group consisting of 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers dyed with a water-soluble azo 
dyestuff by the process claimed in claim 1. 

10. Fibrous material of the group consisting of 
Cellulose fibers and mixtures of cellulose fibers 
with animal fibers dyed with a water-soluble 
aZo-dyestuff by the process claimed in claim 3. 

11. Fibrous material of the group consisting 
of cellulose fibers and mixtures of cellulose fibers 
with animal fibers dyed with a water-soluble azo 
dyestuff by the process claimed in claim 5. . 

12. Fibrous material of the group consisting of 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers dyed with a water-soluble azo 
dyestuff by the process claimed in claim 7. 

13. Fibrous material of the group consisting of 
cellulose fibers and mixtures of cellulose fibers 
with animal fibers dyed with a water-soluble azo 
dyestuff by the process claimed in claim 8. 

WERNER, KRST. 
ERICH ISCHER, 


