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Azo dyestuffs containing chromium and
capable of dyeing wool are already known.
‘We have now found that chromium deriva-
tives can also be prepared in a water-soluble
8 form from direct coloring matters which con-
tain groups enabling them to be chromed and
that such chromium derivativeswill still have
the property of -directly dyeing cotton or
other cellulose fibres whether natural or arti-
10 ficial. They produce dyeings of excellent
fastness. Water-soluble chromium deriva-
tives of the aforesaid character can especially
be obtained from azo dyestuffs containing
two radicles of an ortho-hydroxy-carboxylic
25 acid in their molecule. In some cases even
chromium compounds of wool dyestuffs have
the character of direct dyestuffs and may be
employed like the chromated direct coloring
matters.

We have further found that it is not neces-
sary to first prepare the chromium com-
pounds of the dyestuffs, but the dyestuffs may
be simply mixed with a soluble chromium
salt. The mixture can serve for dyeing with-
-25 out further treatment and produces dyeings

20

usually of greater fastness than those ob-.

tained with the coloring matters alone on

chrome mordanted cotton or with afterchrom-

ing. Or the dyeing baths may be directly
30 prepared from the dyestuffs and the chromi-
um salts separately. For example fluoride,
acetate, oxalate, formate and other salts of
chromium may be used or mixtures of such
and similar salts. For such mixtures direct
azo dyestuffs containing, as aforesaid, two
radicles of an ortho-hydroxy carboxylic acid
in their molecule, and which are particularly
adapted to give water-soluble chrominm de-
rivatives are especially suitable. Chromium
salts of a complex character which contain
chromium both in an anion and in a cation
state may also particularly be mentioned.

Dyeing with the said chromium compounds
of dyestuffs or with dyestuffs and chromium
salts or mixtures made therefrom may be
effected either in a hot bath or in the cold and
it may often be advisable, in particular when
working with cold baths, to employ an after-
59 treatment with an alkaline agent.
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The following examples illustrate more
fully how the invention may. be carried into
practice but the invention is not restricted to
these examples. The parts are by weight.

Eyample 1 :

10 parts of the direct azo dyestuff made
from 4.4’-diamino-stilbene-2.2’-disulphonic
acid and two molecular proportions of sali-
cylic acid corresponding to the formula:

HO?}N= C%CH:CH’Q'MNQOH
00H - 0:H - §0:H ’ O0H

are dissolved in 400 parts of water, and
boiled, after an addition of 5 parts of erys-
tallized sodium acetate has been made, with
100 parts of a solution of a chromium salt,
containing about 10 parts of chromium oxide
Cr,0:. Such chromium salt solution may be
prepared from 6 molecular proportions of
chromium formate, 4 molecular proportions
of chromium fluoride and 1 molecular pro-
portion of chromium sulphate. After boiling
the dyestuff with the chromium salt solution
for about 3 hours, the solution is filtered, if
necéssary, and the new compound salted out.
It should be dried with caution. The quan-
tity of chromium salts can be considerably
reduced.

For dyeing, 100 parts of cotton are treated
in a hot bath containing say 3 parts of the
new chromium compound and a little Glan-
ber’s or common salt, for about an hour, or
manipulated for several hours at ordinary
temperature, then rinsed for a short time and
put into lime water for a while. Fast orange

shades are so obtained..
Erpample 2

3 parts of the direct azo dyestuff represent-
ing the urea of the azo combination para-
phenylene-diamine sulfonic acid -+ salicylic
acid, as expressed by the formula:

) EO—N:N?NE- 00-NE-_ >N >-0m
C/OOH O \8033 Cé)ﬁ

are mixed with so much of a mixture of chro-
minm salts (composed of 6 molecular pro-
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portions of chromium formate, 4 molecular
proportions of chromium fAuoride and 1
molecular proportion of chromium sulfate)
as corresponds to 8 parts of chromium oxide,
and with 3 parts of dehydrated sodium ace-
tate. Such mixture may be used for dyeing
cotton in a hot bath, while gradually add-
ing & solution of common salt.

Example 3

Instead of first making the chromated dye-
stuff as described in Example 1, 10 parts of
cotton may. be dyed with 0.3 part of the azo
dyestuff mentioned in said example, 0.3 part
of crystallized sodium acetate, 3 parts of the
chromium salt solution mentioned in Hx-
ample 1 and 200 parts of water, while grad-
ually adding 12 parts of saturated common
salt solution. ’

The following dyestuffs may also be mixed
with soluble chromium salts and the mixtures
used for dyeing, or the dye-bath may be pre-
pared with the coloring matters and an addi-
tion of a chromium salt: ’

A dyestuffi from 2 molecular proportions

SOsH
HO-QNH—

cbor N=N:

" .

of diazotized para-amino-sulfo-salicylic acid
(obtained by sulfonating para-amino-salicyl-
ic acid with fuming sulfuric acid of 28 per
cent SO;) and 1 molecular proportion of the
urea from 2-amino-5-naphthol-7-sulfonic
acid corresponding to the formula:

HO:S SO:H

HO:8 NH-CO-NE S0:A

HO?N:}@ N(;N{?on
00H 23 H 00H

dyes red.

A similar dyestuff, but with 1 molecular
proportion of 5.5’-dihydroxy-2.2’-dinaph-

- thylamine-7.7’-disulfonic acid instead of the
~urea named which corresponds to the

formula:
‘ S0;H
| HOs8
HOSS\ NH SOsH
N=N-C§—O H
HOPN=N COOH
H
00H H

dyes violet. The same dyeings are obtained

with a dyestuff derived from ortho-amino-

para-sulfo-salicylic acid. .
A dyestuff corresponding to the formula:

HOs8

-2
QCH=CHPN=I<[~ 0OH
O:H - OH i

1,848,870

and 2 molecular proportions of 4’-hydroxy-
&’ - carboxylic acid - 1” - phenyl - 2-amino-5-
naphthol-7-sulfonic acid (obtained by con-
densing 2-amino-5-naphthol-7-sulfonic acid
with para-amino-salicyclic acid in the pres-
ence of sodium bisulphite according to the
British specification No. 18726 A. D. 1900) :
dyes violet. )

The same amino-naphthol-sulfonic acid
derivative with 1 molecular proportion of
4-amino-2-sulfonic acid-4’-hydroxy-5’-car-
boxylic acid-diphenylamine which gives a
dyestuff corresponding to the formula:

HOs8 N OH
QNHO‘Nsz ZOOH
COOH S/OJH J)H

also dyes violet.

The same amino-naphthol-sulfonic acid de-
rivative with 1 molecular proportion of
4.4’-diamino - stilbene - 2.2 - disulfonic acid
which gives a dyestuff corresponding to the
formula:

HO

HO38
OH

80:H

dyes blue,

As further examples may be cited the sul-
fonation products of the following disazo-
dyestuffs, dyeing from golden yellow to
orange yellow: '

1 molecular proportion of benzidine + 2

molecular proportions of salicylic acid cor-

responding to the formula:

HOQN=N

COOH

N=N- OH

COOH
S0:H

1 molecular proportion of o.0’-dianisi-
dine + 2 molecular proportions of salicylic
acid corresponding to the formula:

R S o
00H §om, E 00H

OCH;s
sH .

1 molecular proportion of benzidine + 2
molecular proportions of meta-cresotinic
acid corresponding to the formula :

CH;s

HO~§:§»N= N=N
00H
O;H

CH;3
HO
O00H

80:H '
HOPNH 7 NH oH
00H N=N_§:>“Q‘N=N 0oH o
B (08 80,H  OH

prepared from 1 molecular proportion of

1 molecular proportion of p.p-diamino-di-
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salicylic acid corresp}onding’ to the formula: of a direct azo dyestuff containing in its mole-

HOP—N= NH-CO-NH N=N—<%-HO :
00H ‘ 00H -
. . 0H ,

Example 4

100 parts of calico are dyed, for the space
of an hour, in a hot bath containing 3 parts
of the dyestuff p-p-diamino-stilbene disul-
fonic acid + 2 molecular proportions of sali-
cylic acid described in Example 1, 3 parts
of crystallized sodium acetate, 10 parts of
common salt and a solution of chromium-
acetate-oxalate (2 molecules Cr.O;: 4 mole-
cules acetic acid: 4 molecules oxalic acid)
containing 8 parts of Cr,Os;. After rinsing
and drying, a bright orange shade of excel-
lent fastness is obtained.

Chromium-formate-oxalate may also be
employed, or a mixture of, for example, hexa

- formate-dihydroxo-tri-chromium-formate
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‘and potassium-tri-oxalate-chromate,

Example 5

30 parts of one of the dyestuffs mentioned
in Example 8 are mixed with 9 parts of dried
sodium acetate and 43 parts of dried chro-
mium-acetate-oxalate (see Example 4) con-
taining 85 per cent of chromium. For dye-
ing 100 parts of cotton, 8 parts of such mix-
ture are used with 10 parts of common salt,
and dyed in a hot bath for an hour.

We claim: :

1. The process of manufacturing chromi-
um derivatives, capable of dyeing cellulose
fibers, of dyestuffs which consists in com-
bining a direct azo dyestuff containing
groups enabling it to be chromed, and free
from any heavy metal, with a soluble chro-
mium salt.

2. The process of manufacturing chromi-
um derivatives, capable of dyeing cellulose
fibers, of dyestuffs which consists in combin-
ing a direct azo dyestuff, containing in its
molecule two residues of an ortho-hydroxy-
carboxylic acid and free from any heavy
metal, with & water-soluble chromium salt.

3. As an article of manufacture a directly
dyeing water-soluble product containing
chromium but no other heavy metal and a
direct azo dye-stuff having groups enabling
it to be chromed.

-4, As an article of manufacture a direct-
ly dyeing water soluble product containing
chromium but no other heavy metal and a
direct azo dyestuff containing in its molecule
_t;w;()i residues of an ortho-hydioxy-carboxylic
acid.

5. As a composition of matter, 8 mixture

- of a direct azo dyestuff containing in its'mole-

cule two residues of an ortho-hydroxy-car-
boxylic acid and free from any heavy metal
and a water-soluble chromium salt.

‘6, As a composition of matter, a mixture

cule two residues of an ortho-hydroxy-car-
boxylic acid and free from any heavy metal
and a water-soluble complex chromium salt
which composition is soluble in water and
lé%s the property of directly dyeing cellulosic
er. -
7. The process of dyeing -cellulosic fiber
which consists in applying a bath containing
a dissolved direct azo dyestuff with two resi-

dues of an ortho-hydroxy-carboxylic acid in:

its molecule and a soluble chromium salt
%ndhaftertreating the dyeings in an alkaline
ath.

- 8. The process of dyeing cellulosic fiber,
which comprises applying thereto a bath
containing a dissolved direct azo coloring

matter having groups enabling it to be.

chromed and free from any heavy metal, and
combining the said coloring matter with
chromium in the same bath by means of a
soluble chromium salt..
9."The process of dyeing cellulosic fiber,
which comprises applying thereto a bath con-
taining a dissolved direct azo dyestuff with
two residues of an ortho-hydroxy-carboxylic
acid in its molecule and free from any heavy
metal, and combining the said dyestuff with
chromium in the same bath by means of a
soluble chromium salt. ' ‘
In testimony whereof we have hereunto se
our hands. '
FRITZ GUNTHER.
FRITZ LANGE.
WILHELM SCHNEIDER.
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