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To all usion it may concern: 
Be it known that I, ARTHUR GEORGE 

GREEN, of The University, Leeds, York 
shire, England, consulting chemist, have in 
vented certain new and useful Improve 
ments Relating to the Production of Anilin 
Black upon Fibers and Fabrics, of which 
the following is a specification. 

In the ordinary method of producing an 
fibers or fabrics, the material is padded or 
printed with a solution containing a salt of 
anilin, usually the hydrochlorid, together 
with an oxidizing agent, usually sodium or 

15 potassium chlorate, and an oxygen carrier, 
... usually a salt of copper or vanadium. Upon 
the material thus prepared the black is then 
developed by hanging in a warm chamber 
more or less saturated with moisture 

In order to further complete 
the oxidation, the material is frequently sub 
jected to a final treatment with a hot solu 
tion of a bichromate (“chromed’). In ap 
plying this process to cotton fabrics, great 

prevent the 
weakening or “tendering” of the cotton 
fiber. The conditions as to humidity and 
temperature of the aging chamber, the du 
ration of aging and other circumstances 
and ever with the exercise of all possible 
precautions a certain weakening of the ma; 
terial can scarcely be avoided. The cause of 
this weakening is two-fold: S. the oxidiz 
produced from the chlorate, which tend to 
convert the cotton into oxycellulose; (ii), the 
destructive action of the hydrochloric acid 
or other mineral acid set free from its coin 

The present invention relates to a new and 
improved method of producing anilin black, 
which is not attended by the above disad 
vantages, and in which all weakening lot 
without the exercise of any extreme ('a re. 
At the same tinue a fuller utilization of the 
anilin is rendered possible, the danger of 
fire from spontaneous inflammation is re 
the workpeople is greatly diminished, the 
nanufacture is simplified and greater speed 
of productii is aftainable. The process 
may also be applied in cases in which pro 
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longed steaming is necessary, as for instance 
in printing together with tannin colors. It 
is also applicable to the dyeing and printing 
of linen, rannie, or silk, or of mixtures of 
these fibers with one another or with cotton. 
The new process is characterized and dis 

tinguished from all other known processes 
of producing anilin black, by the fact that 
it does not require the presence of an oxidiz ing agent in the padding or printing mix 
ture, the oxidation of the anilin to the 
“aged condition known as emeraldin or to 
nigranilin being effected solely or mainly by 
the oxygen of the air. The possibility of 
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dispensing with an oxidizing agent, and thus 
of avoiding the tendering or weakening of 
the fiber due to oxycellulose formation, de 
pends on the discovery that a small quan 
tity of a paradiaminor of a para-anido 
phenol or other substance capable of produc 
ing an indamin by condensation with analin, 
if added to a mixture containing analin and 
a suitable oxygen carrier, such as a salt of 
copper, greatly accelerates the oxidation of 
the anilin by atmospheric oxygen. Further 
whereas in the ordinary processes of produc 
ing an “aged” black the quantity of min' 
eral acid employed cannot be materially re 
duced below the proportion of oine equiva 
ent of the latter to one equivalerit of base, 
under the new conditions here set forth a 
mixture which is basic nay be used with sat 
isfactory results for the purpose. Still fur. 
ther, the hydrochloric acid or other mineral 
acid may be wholly or in part replaced by 
an organic acid, such for instance as formic 
acid, without materialiy affecting the 
quality of the black obtained. In either 
aso, whether a basic mixture is employed 

ior a mixture containing an organic acid, the 
tendering of the fiber by free mineral acid 
liberated during aging or steaming is 
avoided, even when these operations are 
unusually prolonged. The action of the pairg 
diamin or para-amidophenol is believed to 
be a catalytic one, since the quantity employed 
inced only be small in proportion to the ani 
iin, and may be varied within widelimits. 
These substances bling about the oxidation 
of the anilin by intermediate formation of 
complex ind amins, from which they are con stantly regenerated. In fact, any other 
compound, such as a nitroso, compound or 
quinone inid, capable of giving rise to in 
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damins under the conditioíis employed, may 
be used for the same purpose. 
As suitable oxygen-carrie's the chlorids 

of copper have been found to give the best 
lesults, and in order to prevent the prema 
ire formation of oxidation-products in the 
padding or printing mixture, it has been 
found referalle to c. ploy the copper in 
the for of a ctrot) salt. A covenient 
lict lod of electing this is to add to the mix 
ture cuplic: chioril or other cupric salt, to 
gether with a sulfite in quantity sufficient 
to reduce the citric salt to the cuprous state, 
and a sufficient annount of a soluble chlorid, 
such as solium chlorid, potassium chlorid. 
or ammonian chlorid, to keep the cuprous 
chlorid in solution. Mixtures thus prepared 
are quite stable, and remain clear and color 
less on exposure to air for a considerable 
period. Just as in the Ordinary method of 
producing anilin black, so here also the 
alia in may be replaced wholly or in part 
by its honologues such as orthotoluidin or metaxylidii). 
No claim is made to any process for the 

production of a black from a mixture of 
anilin and a paradiannin in which the oxida 
tion is effected substantially by means of a 
chlorate. 
The mixtures 

plied to text?' fiber's aid fabrics in the usual 
lial ner, namely, by padding ol' printing. 
in the latter case the mixture is suitably 
thickened by injeans of any of the usual 

Ickening agents. Oxidation is then ef 
fected by exposure of the laterial to ail', 

40 

() 

5 ) 

eflected either by passage through the ordi 
nary rapid age', by hanging in a moist 
athlosol) ere, by steaming, or by any other 
convenient means. Finally it is washed and 
dried; or according to circumstances it may 
be subjected to a final treat ment with a bi 
chrotte either alone or in presence of other 
materials as at resent employed in the 
after-treatment of an “aged” anilin black, 
with the object of further oxidizing the 
eneraldi, or of rendering the black less 
liable to “green.’ 
Along the various paradjinnins and para 

amidophenols which are suitable for the pur 
pose of this invention, the following may 
be specially mentioned:- 
lat':-playette (lianni . . . . . . . . . . . . . . . . CH(N) : 
'':-licily line (in its lific: acid...Cist Nii 
Pira-ph cylee di; it 'arboxylic acid. ('s (Ni, V 
Part-tolyl (the tiani ... -(es (I) (Ni)21:2:: 
l'ara-iid - (incl...... . ('til (NE) ( (.) Efyl: 1 

i1 intlyl-ara-le'llylene diini. Cali Nii).N. (G)al:- 
it thy lar-i 'y ("ile (lia in... ls; SE); 

- ('sli.N. .NIICR: Rii 
N11 i. 

and their analogues, honologues, or deriva 
tives. 

In place of para-diamins and para-amido 
phenols, there may be used any other sub 
stance which under the conditions employed 

i-para-innit-ihtlylamit . 
l)i-ti-alil ( )(iitly lithin...... is 

y --(116.N. 

et in posed as above are ap 
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will give rise to an indamin by condensa 
tion with anilin, such, for instance, as one of the following:- 

- 21O 

Quilone mono-imid - - - - - - - - - - - - - irst 
. . . . . . . 2. Quinne di-illuid. . . . . . . . . . . . . . .- - - - - Cclis-Sir 

...CH6 &c, or C.H.38: 
CFI (NO)(OH)1:4) 
CH(NO)N(CH3)21:4) 

...CH(NO). N(CH3)2:4) 

Quinone mono- or dychlorini 
it'l-nitrost-plenol . . . . . . . . . 
Fara-nitroso-dimethylatilii) . 
l'ara-initrosa-diethylainilin ..... 
I'l'-amido-phenyl-ullin ()ll-millo- 21 ) 
inil. Os3.N.C.H.N.H., 

et NE i’ara-amido-phenyl-quinone-di-inid C. H43. C64. NH 

aid their analogues, homologues, or deriva 
tives. 
The following examples of suitable com 

positions for padding mixtures are given 
in order to illustrate the general method of 
:arrying out this invention; the details may 
however be varied within wide limits as set 
forth above. 

Example I. The padding mixture is pre 
pared by adding a solution compused of 48 
parts of cupric chlorid, 140 parts of ann 
monium chlorid, and 14 parts of Sodium 
metabisulfite in 500 parts of cold water, to 
a solution composed of 50 parts of anilin, 
2 parts of paraphenylenediamin, 15 parts of 
hydrochloric acid (30 per cent. HCl) and 
15 parts of formic acid (90 per cent.) in 
1,500 parts of cold water. 
Example II.-The padding mixture is 

prepared by adding a solution composed of 
4S parts of cupric chlorid, 140 parts of am 
monium chlorid, and 14 parts of sodium 
metabisulfite in 500 parts of cold water, to 
a solution composed of 50 parts of anilin, 
4 parts of paraphenylenediamin, 30 parts of 
formic acid (90 per cent.) in 1,500 parts of 
cold water. 

Example iI.--The padding mixture is 
prepared by adding a solution composed of 
4S parts of cupric chlorid, 140 parts of am 
monium chlorid, and 14 parts of Sodium 
metabisulfite in 500 parts of cold water, to 
a solution composed of 50 parts of anilin, 
4 paits of paraphenylenediamin, and 50 
parts of hydrochloric acid (30 per cent.), 
in 1,500 parts of cold Water. 
What I claim and desire to secure by Let 

te's Patent is:- 
1. A process for the production of emer 

aldin and anilin black upon textile fibers and 
fabrics, comprising oxidation of an anilin 
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base substantially by atmospheric oxygen in 
the presence of a copper Salt associated with 
a substance capable of producing an in 
da in by condensation with anilin. 

2. A process for the production of emer 
aldin and anilin black upon textile fibers and 
fabrics, comprising oxidation of an anilin 
the presence of a copper salt associated with 
a paradiannin. 

3. A process for the production of emer 
aldin and anilin black upon textile fibers and 
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125 base substantially by atmospheric oxygen in 

30 

  



s paraphenylenediamini. 
aidin and anilin black upon textile fibers 

base, an acid, a salt of copper and a sub 
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fabrics, R.E.E. of an anilin base substantially by atmospheric oxygen in 
the piesence of a copper sait associated with 

4. A process for the production of emer 
and fabrics, comprising the application to 
the saille of a mixture containing an anilin 
stance capable of producing an indamin by 
condensation with alinin, and afterward 
subjecting the material to atmospheric oxi 
dation. - 

5. A process for the production of einer 
aldin and aniiin black upon textile fibers and 
fabrics, comprising the application to the 
sanie of a sixture containing an anilin base, 
at. acid, a salt of copper and a paradianain, 

and 
atmospheric oxidation. 

6. A process for the production of emer 
aidin and anilin black upon textile-fibers and 
fabrics, comprising the application to the 
same of a mixture containing anilin, hydro 
chloric acid, a cupric salt, a sulfite, a soluble 
chlorid and a paradiamin, as paraphenylene 

afterward subjecting the material to . 

25 

diamin, and subsequent subjection of the 
material to atmospheric oxidation. m 

in witness whereof, have hereunto signed 
30 my name in the presence of two subscribing 

witnesses. 

ARTHUR GEORGE GREEN. 
Witnesses: 

THOMAS LAING WHITEHEAD, 
ROBERT MILTON SPEARPOINT. 


