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11 Claims. (C. 8-22) 
The present invention relates to a process of 

producing fast dyeings on animal fibers and cel 
lulose fibers as well as on mixtures of animal 
fibers with cellulose fibers, furthermore ol, struc 
tures from synthetic polyamides of high molecu 
lar weight, and to the dyed fiber obtained there 
by. - 

We have found that valuable dyeings of good 
properties of fastness can be obtained on animal, 
fibers and natural or artificial cellulose fibers as 
well as on mixtures of animal fibers with cellulose 
fibers, furthermore on structures from synthetic 
polyamides of high molecular weight, by sub 
jecting to a treatment with an agent yielding 
metal a dyestuff which does not contain a group 
ing capable of forming a metal complex Com 
pound and has been obtained by applying to the 
fiber a water-soluble or water-insoluble com 

Serial No. 221,715, filed July 28, 1938, in the name 
of Werner Kirst, for "Process of producing fast 
dyeings and the dyed fiber obtained thereby,' 
U. S. patent application Serial No. 261378, filed 
March 11, 1939, in the name of Georg Kraenzlein, 
Werner Kirst, Carl Josef Mueller, and Willy 

O 
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pound of the aromatic or heterocyclic series con 
taining in\the molecule an amino-group capable 
of being diazotized, then diazotizing and develop 
ing the dyestuff by means of an alkaline treat 
ment. 

It is surprising that the fastness to wet 
piocessing of the dyeings, particularly their fast 
ress to water, to perspiration, to washing, to full 
ing and to potting is essentially improved by the 
after-treatment with an agent yielding metal, 
since, the dyestuffs produced on the fiber do not 
contain the known configurations capable of 
forming a metal complex compound, such as, for 

, instance, the salicylic acid grouping or the 
grouping: 

-- 
wherein X stands for OH, COOH, NH2 or OCH3. 
The said improvement in the properties of fast 
ness is obtained on animal fibers as well as On 
cellulose fibers, and in general the shade is not 
so much displaced as is usually observed when 
metal complex compounds are formed. 

. The treatment with the agents yielding metal 
may be performed in the presence of organic dis 
persing agents, whereby the fastness to rubbing 
of the dyeings is in many cases improved. 

20 
and the like. 

Schumacher, for "Process of producing fast dye 
ings and the dyed fiber obtained thereby." 
As agents yielding metal there may, for in 

stance, be used chromium 'salts, such as chro 
mium fluoride, chromalium sulfate, chromium 
acetate, potassium bichromate; copper salts, such 
as copper sulfate; cobalt salts, such as cobalt ni 
trate, cobalt sulfate, cobaltous chloride; nickel 
salts, such as nickel sulfate; aluminium salts, 
such as aluminium acetate; iron salts, such as ferric sulfate; manganese salts, such as manga 
nous chloride, manganese nitrate, manganese 
sulfate; furthermore, cadmium sulfate, uranium 
nitrate, vanadium chloride, strontium chloride 
The following examples serve to illustrate the 

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

1. 1 kilo of mixed yarn consisting of 50 parts 
of wool and 50 parts of staple fiber from viscose 
is treated for 1 hour at 95°C. in 24 liters of water 

3) 
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containing 50 grams of the dyestuff 1-amino-5- 
hydroxynaphthalene - 7 -sulfonic acid-Cleve's 
acid-2-amino-8-hydroxynaphthalene - 6 - sul 
fonic acid, and 80 grams of ammonium sulfate. 
600 grams of sodium sulfate, dissolved in 6 liters 
of water, are then added and the material is fur 
ther treated for half an hour at a temperature 
falling to 80 C. It is then rinsed, diazotized for 
half an hour in the cold in a bath containing per 
30 liters of water 25 grams of sodium nitrite, 12 
grams of sodium dibutylnaphthalene-sulfonate 

40 
and 75 cc. of hydrochloric acid of 20 Bé, and de 
veloped for half an hour in a solution containing' 
per 30 liters of cold water 75 cc. of ammonia of 
25 percent. strength and 10 grams of the con 
densation product from:1 mol of octodecylalcohol 
and 20 mols of ethylene oxide. The material is 

45 

The dyestuffs used as parent materials in the 
present process are those described, for instance, 
in U. S. Patents, 2,205,481, 2,208,932, 2,213,193, 
2,248,091, 2,263,559, 2,228,317, and 2,243,213, and 
in U. S. application Ser. No. 248,179, filed De 
cember 29, 1938, in the name of Konrad Renn, for 
“Process of producing fast dyeings and the dyed 
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then rinsed and treated for 4 to 1 hour at 95°C. 
in a bath containing per 30 liters of water 20 
grams of potassium. bichromate, 20 cc. of formic 
acid of 85 per cent. strength and 5 grams of the 
condensation product from -1-mol of octodecyl 
alcohol and 20 mols of ethylene oxide. 
The black dyeing thus, obtained has practi 

cally the same shade as the dyeing produced 
without after-treatment, with a metal salt. The 
fastness to water, to perspiration, to washing, 

fiber obtained thereby," U. S.patent application 5 to potting and to fulling is essentially improved, 



2, 
The dyeings developed by a treatment with 

chromium fluoride, chromium sulfate, chromium 
acetate, copper sulfate, cobalt nitrate, cobalt 
sulfate, aluminium acetate, manganous chloride, 
nickel sulfate, vanadium chloride, uranium nir 
trate, strontium chloride and acetic acid like 
wise show a considerable improvement in their 
fastness to Wet-processing. 
2.1 kilo of mixed yarn consisting of 50 parts 

of wool and 50 parts of staple fiber from viscose 
is treated for 4 hour at 90° C. in 30 liters of water containing 40 grams of the dyestuff l- . 
amino - 5-hydroxynaphthalene-7-sulfonic acid 
->Cleve's acid-9Cleve's acid, 40 grams of amin 
monium sulfate and 600 grams of sodium sulfate, 
and the material is further treated for 4 hour 
at a temperature falling to 75 C. It is then 
rinsed, diazotized as described in Example 1. 
and the dyestuff is developed to a dark-brown 
dyeing in an ammoniacal bath and rinsed again. 
The dyeing thus obtained is treated for 1 hour 
at 90° C. in a solution containing per 30 liters 

20 

of water 20 grams of chromium fluoride and 20 
cc. of acetic acid of 50 per cent, strength, rinsed 
and dried. 
The brown dyeing thus obtained is essentially 

faster to water, to perspiration and to Washing 
than the dyeing produced without treatment with 
an agent yielding metal. ' 

3, 1 kilo of mixed yarn consisting of 50 parts 
of wool. and 50 parts of staple fiber from 
cuprammonium cellulose is treated for 1 hour at 
75° C. in 24 liters of water containing 40 grams 
of the dyestuff obtainable by coupling diazotized 
1-amino-3-chloro-4-nitrobenzene with 2-amino- . 
5-hydroxynaphthalene-7-sulfonic acid, ... in an 
acid medium, and subsequently reducing the 

fate. 600 grams of sodium sulfate, dissolved in 
6 liters of cold water, are then added and the 
material is further treated for half an hour at 
60° C. 
veloped by means of ammonia, as described in 
Example 1, rinsed again and after-treated for 
one hour at 90° C. in a bath containing per 30 
liters of water 20 grams of potassium bichromate. 
and 20 cc. of acetic acid of 50 per cent, strength; 
The fastness to water, to perspiration, to wash 
ing and to potting of the dyeing after-treated 
with the chromium salt is essentially better than 
that of the dyeing which has not been after 
treated . . . . y, 4, 1 kilo of a fabric consisting of 50 parts of 

It is then rinsed, diazotized and de 
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wool and 50 parts of staple fiber from viscose 
containing effects from acetate artificial silk is 
treated at 90° C. in a bath containing per 30 
liters of water 40 grams of the dyestu? 4,4'-diaminodiphenyl 

2,2'-disulfonic acid F1 - (3'-aminophenyl)- 5 - 
pyrazolone-3-carboxylic acid, 

0.5 gram of the dyestuff diaminotriphenylmethn 
ane-1-(4'-sulfophenyl)-3-methyl-5-pyrazo 
lone, 1 gram of the dyestuff: 

BI NB 
C 2-hydroxynaphthalene 

NE E. acid 

10 grams of the condensation product from 1 
mol of octodecylalcohol and 20 mols of ethyl 
ene oxide, t 

40 grams of ammonium sulfate and 
600 grams of sodium sulfate. 
The material is then allowed to stand for % 
hour at a temperature falling to 70° C., rinsed. 
and treated for half an hour in the cold in a 
bath containing - 

30 

25 grams of sodium nitrite, . 
10 grams of sodium dibutylnaphthalenesulfonate 
and 

75 cc. of hydrochloric acid of 20 Bé, 
in 30 liters of cold water, and developed for half 
an hour in a solution containing per 30 liters of 
cold water 

35 75 cc. of ammonia of 25 per cent strength and 
5 grams of the condensation product from 1 mol 

nitro-group, and 50 grams of ammonium sul--. 
40 

of octodecylalcohol and 20 mols of ethylene 
oxide. , . . . . . . 

The material is then treated for 1 hour at 90° C. 
in a bath containing per 30 liters of water y 

20 grams of chromium fluoride, 
10 grams of glacial acetic acid and 
5 grams of the condensation product of 1 mol 

of octodecylalcohol and 20 molls of ethylene 
oxide, 

rinsed and dried. A yellow dyeing of very good 
properties of fastness is obtained. The effects . 

50 from acetate artificial silk remain white, 
The following table illustrates the shades of 

a number of other dyeings obtainable by the 
present invention: . . . . 

Parent component 

NH, . 

Shade of the Ref; treated with metal 
Salt, on mixtures of wool and artificial silk 
staple fiber 

- Treated with copper sulfate: subdued red, 

V 

Treated with copper sulfate: yellow-brown. 
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14 

15 

6 

Hos 

- {D-N. 
m NE 

N-N 

N 
-N 

NB 

E. 

Parent component 

: Treated with potassium bich te: red. -CHs so; H -NHSO -OH e potaSSl CO38 Te 

NE -N-sa-N 

BI 
3'-aminobenzoyl-3'-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid - -(3'-aminophenyl)-5-pyrazolone-3-carboxylic acid. 

OS 

H 

it { NH 

1-amino-5-hydroxynaphthalene-7-sulfonic acid -> Cleve's acid -) 2-amino-5- hydroxynaphthalene-7-sulfonic acid. 
1-amino-5-hydroxynaphthalene-7-sulfonic acid 
Cleve's acid. . ' 

2-amino-5-hydroxynaphthalene-7-sulfonic acid --> Cleve's acid hydroxynaphthalene-sulfonic acid. 

- 1-amino-2,5-dimethylbenzene - 
- 2-amino-5- 

2-amino-5-hydroxynaphthalene-7-sulfonic acid - Cleve's acid - 2-amino-8- hydroxynaphthalene-6-sulfonic acid. . 

liki> 

1-amino-7-hydroxynaphthalene-3-sulfonic acid 
hydroxynaphthalene-7:sulfonie acid. a 2-amino-8-hydroxynaphthalene-6-sulfonic acid 
Cleve's acid. ... , . . . . . . . . 

1-amino-5-hydroxynaphthalene-7-sulfonic acid - Cleve's acid - Cleve's acid.... 

in-co-C- ... 
NH, 

alkaline - 1-naphthylamine T1-amino-5- 
- 1-amino-3,5-dimethylbenzene - 

1-(4-aminophenyl)-3-methyl-3-pyrazolone 
y 4,4'-diaminodiphenyimonosulfonie acid 
1,3-diaminobenzene 
3-aminoacetanilide 

4,4'-diaminodiphenyimonosulfonic acid 
resorcinol 

1-amino-5-hydroxynaphthalene-7-sulfonic acid 
naphthalene-7-sulfonic acid. . . . . . . . . . 

- 3'-aminobrzoyl-2-amino-3-hydroxy 
1-to-aiiydroxynaphthalene-3-sulfonic acid - 1-(3'-amino phenyl)-5-pyrazolone-3-carboxylic acid. 
3'aninobenzoyl-3-pinobenzoyl-2-amino-5-hydroxynaphthalene.7-sulfonic acid - 1-(3-aminophenyl)-5 pyra 
1-amino-7-hydroxynaphthallege-3-sulfonic acid 
8-hydroxynaphthalene-4-sulfonic acid. 

BCN 

olone-3-carboxylic acid. 
- 1-aminonaphthalene -- 1-aminor 

/SN ter 
-C-C, 

IOS 

N 

bH, 

Shade of the dyeing, treated with metal 
salts, on Imixtures of wool and artificial silk staple fiber 

Treated with potassiura bichronate: red 
brown. 

p 

Treated with copper sulfate: brown-orange. 

Treated with potassium bichromate: sub 
dued orange. 

Treated with potassium bichronate; brown. 

T with potassium bichronate: blue 

Treated with chromium fluoride: brown. 
Treated with potassium bichronate: black. 

Do. 

Treated with potassium bichromate: yellow 
ish-red. 

Treated with chromium fluoride: dark-blue. 
Treated with copper sulfate: dark-brown. 
Treated with chromiunu fluoride: violet 
brown. r 

Treated with potassium bichromate: copper 
brown. 

Treated with copper sulfate: brown. 

T with potassium bichromate: dull 
Woe. 

Treated with copper sulfate: brown-orange. 
Do. 

Treated with chromium fluoride: blue-black. 

Treated with chromium fluoride: subdued Oraage. 

(obtainable by coupling diazotized 4-initianiline with the EE from the hydrazine of the dehydrothiotoluidine sulfonic acid, and reducing e nitro-group). 
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Shade of the dyeing, treated with metal 

Parent component salts, on raixtures of wool and artificial silk 
- staplefiber 

N Triated with chromium fluoride: golden 
23 OH / yellow. 

ul-KD ( le-C 
(obtainable by coupling 2 nois of diazotized,3-nitraniline with the bispyrazolone from the 
hydrazine of 4,4'-diamino-stilbene-2,2'-disulfonic acid, and reducing the nitro-groups). 

24 H.C. s OB Treated with chromium fluoride: golden orange. 
s: N b NH 

C N-N--c / AN/N/ N-C) HOS N / 
=N 
booh 

(obtainable by coupling diazotized dehydrothiotoluidinesulfonic acid with 1-(3'-amino 
phenyl-5-pyrazolone-3-carboxylic acid). 

25 NH Treated with chromium fluoride: golden yellow. 

-N SOE 
N N -oh Hic---N=N NH-co-K C-NH, 

(obtainable by coupling diazotized 4'-nitrobenzoyl-1,4-diaminobenzene-2-sulfonic acid with 1-(3'-aminophenyl)-3-methyl-5-pyrazolone and reducing the nitro-group). 
26 1-(3'-aminobenzoylamino)-3-aminobenzene C2-mols of 1-(3'-nitrophenyl)-3-pyrazolone- Treated with chromium fluoride: yellow, 

3-carboxylic acid and reduction of the nitro-groups). 27 -(4-nitrobenzoylamino)-4-aminobenzene --> -pheny Egile acid, Treated with chronium fluoride: yellowish 
reduced -- 4'-aminobenzoyl-2-amino-5-hydroxynaphthalene-7-sulfonic acid. red. 

28 {D in - 2,4-dianinotoluene-5-sulfonic acid co- metaphenylene- Treated with copper sulfate: brown. 
NH 
meta-phenylenediamine 

29 NH OH Treated with chronium fluoride or copper 
sulfate: black. 

NHK X-N-N r N-N-C-NB, 
O 80 

(Schultz, "Farbstofftabellen,' 7th edition, volumel, No. 62.) 
30 Treated with chromiurn fluoride; golden SO 

B OB NH 

in-gs-n-co-C-in- . . yellow. 
l? sN 

N 
/ 

o booh 
OB 

NE 

KX-R co-C) in -{s N 
- N 

SOE. l / 
booh 

(obtainable by condensing 4,4'-diaminodiphenylurea 3,3'-disulfonic acid with 2 moles of 4-nitrobenzoylchloride, reducing and coupling the tetrazotzed conpound with 2 mols 
alssaminophenyl)-3-pyrazolone-carborylic acid; cf. German patent specification 

p 
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Shade of the dyein treated with metal Parent component E.E.F.A. ter 

m- s her 

N NE Treated with potassium bichromate: brown. w 

-N 

2. : red. --OE NE Treated with chromium fluoride: red 

co-NB-K C-co-NH 
o, 
N-CE 

&B, 
be, , 
t ON 

341-amino-5-hydroxynaphthalene-7-sulfonic acid - Cleve's acid 
hydroxynaphthalene-6-sulfonic acid. s 

35 l-amiro-naphthol-------------------------------------------------- . 

a. 

cle 
be Ho. ... SOE 

(obtainable by coup 
acid with 1-(4's 
amino-group, and fitter SES. 

39 

Do, 

Shode of the dyeing, treated with metal salts, 
or polyanide silk 

- 2-amino-3- Treated with potassium bichromate: black; 
Shade of the dyeing, treated with retal salts, 

s on acetate silk 1 

.................... Treated with chromium fluoride or 
bichromate: reddish black. 

Treated with chronium fluoride or potassium 
bichromate: reddish brown. 

potassium 

Treated with chromium fluoride: golden 

D- --coon 

NH, 
diazotted 1-(4-nitrobenzoylaming)-4-aminobenzene-3-sulfonic 

openyl)-3-methyl-pyrazolone, reducing the tro-gou 
the aminononoato-dyestuf, thus obt 

to the 
d and 

coupling it with -(3'-aminophenyl)-3-pyrazolone-3-carboxylie acid). f 38 4. EligiFi. 1-(3'aminophenyl)-5-pyrazolone-3- Tate with chromium fluoride: golden 
carboxylic acid. 2 yellow. 

4.genylether-3-sulfonic acid c. 1-(3'-aminophenyl)-3-pyrazolone-3-' Do, 
carboxylic acid. - - - - - . 40 4,4'-diarninodiphenyl-3,3'-disulfonic acid EC 4-acetoacetylamino-1-aminobenzeneassesses Treated with chromium fluoride: yellow. 
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shade of the dyeing, treated with metal 

snits eft stific Parent component 
/ . . . 

41 / pE Treated with chromium fluoride: yellow. 
"... NHKD-coni - N-Nik - ‘son (R - lic NHCOOH.C.O.OH & COOH . . . 

(obtainable by coupling, diatoticed 1-(nitrobenzoylamino)4-aminobensensationle 
(e. E. E. i the aminor . . pinto the acetoacetylaming roup aid reducing bni sosroup to the nine-group). 

Treated with chromium fluoride: yellow. 

(obtainable by coupling diazotized 1-(nitrobenzo lamino)-4-aminobenzene-3-sulfonie acid with All As acid and reducing the nitro 
roup to the amino-group). 

8 took --> report Do. N N 
. . . Hoss so H 

NH N 
(obtainable by coupling 2 mals of diazotised 4-nitro-1-aminobenzene with 1 mol of 4,4'-bis acetoacety Gilbertaignified Andredicinibitoria to the 

We claim: ly to a treatment with an agent yielding a metal. 
1. A process of producing fast dyeings which 5. A process of producing fast blue-black dye 

comprises applying to the fibers compound of ings which comprises applying to mixtures of 
the group consisting of the aromatic and hetero- wool and artificial silk staple fiber the watersolu 
?cyclic series which contains in the molecule an ble azo dyestuff 1-amino-5-hydroxynaphthalene 
amino group capable of being diazotized, and in 7-sulfonic acid-Cleve's acid-2-amino-5-hy 
addition thereto a member of the group consist- droxynaphthalene-7-sulfonic acid, then dias ing of amino and hydroxyl groups, but is free -tizing on the fiber and subjecting the dyeing to 
from a grouping capable of forming a metal com- ... an alkaline treatment and subsequently to a 
plex compound, then diazotizing on the fiber and treatment with an agent yielding chromium. 
subjecting the dyeing to an alkaline treatment 6. A process of producing fast brown dyeings, 
and subsequently to a treatment with an agent to which comprises applying to the fiber the water 
yielding a metal. ' : soluble azo dyestufr 1-amino-5-hydroxynaphs 

2. A process of producing fast black dyeings thalene-7-sulfonic acid-Cleve's acid-Cleve's 
which comprises applying to the faber the water-, ... acid, then diazotzing on the fiber and subjecting 
soluble azo dyestuff 1-amino-5-hydroxynaphtha- the dyeing to an alkaline treatment and subse 
lene-7-autonic acid Cleye's acid-2-amind-s-hy- issuently to a treatment with an agent yielding a 
droxynaphthalene-6-sulfonic acid, then diazo- metal. . . . . . . . 2 . . . . 
tizing on the fiber and subjecting the dyeing to 7. A process of producing fast brown dyeings 
an alkaline treatment and subsequently to a which comprises applying to mixtures of wool 

i. treatment with an agent yielding a metal. and artificial: silk staple fiber, the watersolutile 
A process of producing fast black dyeings as dyestuffs 1-amino-5-hydroxynaphthalene-7- 

which comprises applying to mixtures of wool sultonic acid-Cleve's acid-Cleve's acid, thend 
and artifical silk staple fiber the watersoluble . . azotizing on the fiber and subjecting the dyeing 
azo dyestufr 1-amino-5-hydroxynaphthalene-7- . . . to an alkaline treatment and subsequently to a 
sulfonic acid-Cleve's acid-2-amino-8-hydroxy- treatment with an agent yielding chronium. 
naphthalene-6-sulfonic acid, then diazotising an is 8. Fiber dyed with a dyestuff by the process. 
the fiber and subjecting the dyeing to an alkaline, claimed in claim 1. 
treatment and subsequently to a treatment withi. 9. Fiber dyed with a dyestuff by the process 
an agent yielding chronium. . . . claimed in claim 2, . 

4. A process of producing fast blue-black dye-, ... 10, Faber dyed with a dyestuff by the process 
ings which comprises applying to the fiber, the to claimed in claim 4. . . . . . . . 
watersoluble azo dyestuff. 1-amino-5-hydroxy- 11, Fiber dyed with a tuft by the process 
naphthalene-sulfonic acid-Cleve's acid-2- claimed in claim. 6... . . . . . . . . minos 5-hydroxynaphtalene-7-sulfonic acid, . . . ERICHFISCHER. 
then diazotizing on the fiber and subjecting the WERNER. KIRST. 
dyeing to an alkaline treatment and subsequent- as wALTER chain. , 

-- f 

    

  

  

  

      

  


