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The present invention relates to a process of
dyeing shaped articles made from synthetic linear
condensation polyamides and polyurethanes.
The preparation and characteristics of such poly-
amides are described, for example, In U. 8. Pat-
ents Nos, 2,071,250; 2,071,253; 2,130,523 and
2,130,948, Linear polyuretbanes and their char-
acteristics are described, for example, in French
Patent No. 845,817 and In U, 8. application Ser.
No, 239,456, flled November 11, 1938,

Shaped articles made from linear polyamides,
e. € fibres, fllaments, yarns, fabrics, foils, films
and the like, may be dyed with dyestuffs usually
employed for the dyeing of wool or silk, for ex-
ample with acid dyestufls or dyestuffs of the
chrome and acid mordant group. It has also been
proposed to dye shaped articles made from linear
polyamides with dyestuffs of the direct group
usually employed for coloring cotton or regen-
erated cellulose fibres. All these dyestuffs yleld
powerful and fast shades on linear polyamlide
fibres; the dyeings, however, are In many cases
unlevel,

We have now founhd that shaped articles of
linear polyamides and polyurethanes may be dyed
fast and powerful shades which at the same time
are satisfactortly level by treating these artlcles
with aqueous solutions or suspenslons of complex
metal compounds derived from azo dyestuffs or
azo methine dyestuffs free from sulfonic acid
groups.

An objJect of this invention is, therefore, the
treatment of shaped artlcles made from linear
polyamides and polyurethanes with aqueous dis~
persions, which expression whenever used in the
following specification and claims includes solu-
tions as well as suspensions of metal-containing
dyestuffs of the azo and azomethine group, in
particular mono azo dyestuffs and mono azometh-
ine dyestuffs, free from sulfonie acid groups.

Sultahle metal-contalning dyestuffs are in par-
ticular those derived from trivalent complex-
forming metals, e. g. from chromium, iron, cobalt
or aluminum. Dyestuffs containing manganese,
nickel or copper may, however, also be used. The
metals may be combined by groups capable of
binding metals in complex form, for example hy-
droxy or carboxylic acld groups, which are in
ortho-position to the azo or azomethine bridge
of the dyestuffs or by groups capable of binding
metals In complex form which are located dis-
tant from these bridges, for example by a hy-
droxy group and a carboxylic acid group in ortho-
position to each other, Mixtures of different
metal-containing dyestuffs may also be employed.
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These dyestuffs are applied to the shaped ar-
ticles to be dyed in the form of aqueous solutions
or suspensions, preferably in the presence of dis-
persing agents. Prom neutral baths, the dye-
stuffs are almost completely absorbed by the ma-
terial to be dyed. Acid dye-baths may also be
employed, provided that the metal-containing
dyestuff 1s stable to acid, The dye-baths may
contain the usual ingredients, as for example am-
monijum chloride or sodium sulfate.

The shaped articles may be made from differ-
ent types of linear polyamides or polyurethanes.
Uniform linear polyamides may be used as ob-
talned, for example, by condensing an w,»’-dlcar-
boxylic acid with an «,«'-diamine or by condens-
ing w-aminocarboxylle acids or their amide-
forming derlvatives. Mixtures of linear poly-
amldes of different types may also be used as well
as mixtures of linear polyamides with linear poly-
urethanes. Mixtures of articles from linear poly-
amides or polyurethahes with other materials, as
for example mixed fabrics of polyamide fibres
with wool, cotton or rayon, may also be treated
according to our invention.

The following examples will further Dlustrate
how our invention may be carried out in practice.
The invention, however, 1s not restricted to these
examples.

Erample 1

5 grams of a mixture of the chromium com-
pound of the aZo dyestuff from diazotized
1-amino-2-hydroxy-4-nitrobenzene and 1-phen-
yl-3-methyl-6-pyrazolone with 5 grams of the
condensation produet of naphthalene-2-sulfonic
acld with formaldehyde are dissolved 1n 50 Jiters
of hot water, After having added 100 grams of
sodlum sulfate, 1000 grams of linear polyamide
fibres (prepared from adipic acid and hexa-
methylene dlamine) are introduced and dyed for
one hour at boillng temperature. The dyestuff
1s completely absorbed by the fibres. Powerful
bluish-red and level dyelngs of exeellent fastness
are thus obtained.

The dye-hath may also be prepared by first dis-
solving the chromium compound in an organic
solvent, miscible with water, e. g. alcohol or ace-
tone, ang then diluting the solution with water.

Example 2

5 grams of the chromium compound of the azo
dvestuff from dlazotized 1-aminobenzene-2-car-
boxylle acld and 1-phenyl-3-methyl-5-pyrazolone
are dissolved in a small amount of ethyl alcohol
and the solution diluted with 50 Uters of hot wa-
ter. 1000 grams of linear polyamide fibres (pre-
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pared from w-amino-caproic acid) are introduced
and dyed at boiling temperature for 30 minutes.
After having added 50 cubic centimeters of 30
per cent acetic acid, boiling is continued for fur-
ther 30 minutes. After 15 minutes 20 cubic cen-
timeters of concentrated sulfuric acid are added.
The fibres are thus dyed level, fast, powerful
and golden-yellow shades.

Example 3

5 grams of a mixture of equal amounts of the
complex chromium compounds of the azo dye-
stuffs from diazotized 1l-amino-2-hydroxy-5-ni-
trobenzene and l-phenyl-3-methyl-5-pyrazolone
and from diazotized 1-amino-2-hydroxy-4-nitro-
benzene and the same coupling component are
intimately mixed with 5 grams of the conden-
sation product of naphthalene-2-sulfonic acld
with formaldehyde. The mixture is dissolved in
50 liters of hot water, and 1000 grams of poly-
amlide fibre (consisting of a mixture of the con-
densation product frocm adipic acid and hexa-
methylene diamine with the condensation prod-
uct from «-amine caproic acid) are dyed for one
hour in the bath at bniling temperature, The
dyeing js effected for 20 minutes in neutral so-
lutjon, 50 cubic centimeters of 30 per cent of
acetlc acld are then added and dyeing is contin-
ued for further 40 minutes. Very level yellow-
ish red shades of good fastness are thus obtained.

Ezample ¢

A mixture of 13.5 grams of the complex cobalt
compound of the azo dyestuff prepared from di-
azotized 1l-amino-2-hydroxy-4-nitrobenzene and
2-hydroxynaphthalene with 135 grams of the
condensation product of a cresol-formaldehyde
resin with 1l-w-sulfomethyl-2-hydroxynaphtha-
lene-6-sulfonic acld are dissolved in 40 liters of
hot water. 1000 grams of linear polyamide fibres
of the type described in Example 1 are dyed in
this solution in the manner described in Ex-
ample 1. Very level deep blue-violet shades of
excellent fastness are thus ohtained.

When using 70 grams of the corresponding
chromium compound very level bluish black
shades of good fastness are ohtained.

Example 5

8 grams of the complex chromium compound
of the azomethine dyestuff prepared from 1-
amino-2-hydroxy-5-nitrobenzene and 1-alde-
hydo-2-hydroxybenzene and 10 grams of the con-
densation product of naplithalene-2-sulfonic acid
with formaldehyde are dissolved in 160 clubic
centimeters of alcohol.
tlon with 50 liters of hos water & clear solution
is obtained. In the manner described in Exam-
ple 1 there are dyed 1000 grams of linear poly-
amide flbres in this bath. Very level golden-
yellow shades of excellent fastness propertics are
thus obtained. The dyestuff may also be used
in the dispersed form together with a dispersing
agent, e. g. evaporated sulphite-cellulose waste
liquor. The corresponding dyestuff prepared
from 1-aldehydo-2-hydroxy-3.5 - dichlorbenzene
yields reddish yellow shades,

When diluting the solu- -
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The following Table shows further metal-con-
taining dyestuffs which may also be dyed in the
manner described in the foregoing Examples.

Shade of
dyoeing

Dyed ac-

Dyestaft cording to—

Chromium commpound of the azo dye- Yellow.

Example 1. _
stuff from 1-amino-3-nitro-benzene )
and salicylio aoid.

Chromium compound of the azo dye- |__._
stuff from l-amino-4-nitrobenzene
and salieylic acid.

Chromium compound of the azo dye-
stuff from l-amino-benzene-2-car-
boexylic acid and resoreinol.

Cobalt compound of the azo dyestuff
from l-aminobenzene-2-carboxylic
acid and resorcinol.

Chromium compound of the azo dye-
steft from l-amine-2-hydroxy-&ni-
trobenzene and resoreinol,

Chromium compeund of the azo dye-
stuff from l-aming-2-hydroxy-5-
methylbenzene and resorcinol.

Chromium compound of the azo dyve- |_
stuf! from i-amino-2-hydroxy-3-ni-
tro-5-chiorbenzene and resorcinol.

Chromium eompound of the azo dve-
stuflfrom l-amino-2-hydrexy-5-chlor-
benzene and resoreinol.

Tron compound of the azo dyestuff
from l-amine-2-hydroxy-3.5-dinitro-
benzene and resoreinol.

Chremium compound of the aze dye-
stnft  from  l-amino-2-hydroxy-5-
ehlorhenzene and 8-naphthol.

Cobalt compound of the aze dyestuff
from 1-ammo-2-hgd.roxy-4-nitm ben-
zene and g-naphihylamine.

Chromium compound of the azo dye-
stuff (rom l.amino-2-hydroxy-2.5-
dinitrobenzene and tetrahydro-g-
naphthel.

Cobalt compound of the azo dyestuft
from 1-aming-2-hydroxy-&nitroben-
7ene and aceto acetic acid anilido,

Mixture ¢f chromium compounds of
the azo dyestuffs from l-amino-ben-
zene-2-carboxylic acid and salicylic
acid and from l-amino-2-hydroxy-5-
nitrobenzenc and salicylic acid.

Chrominm eompound of the szometh-
ine dyestufl irorn 1-amino-2-hydroxy-
4-nitrobenzene and i-aldchydo-1-hy-
drexybenzens.

Chroizium compound of the azometh-
ine dyestuff from l-amino-2-hydroxy-
benzene and l-aldehydo-1-hydroxy-
benzene,

Chromium compound of the azometh- |___
ine dyestuff from l-amino-2-hydroxy-
3.5-dinitrobenzene and 1-aldebydo-1-
hydroxybenzene,

Chromium compound of the azometh-
ine dyestuff from l-amino-2-hydroxy-
5-chlorbenzene and l-aldchydo-i-
hydroxybenzenc.

.| Yellowish or-
ange.

Reddish or-
anec.

Reddish

Example 3
hrown.

Example 1. | Bluish red
Example 3 T,

Red-violet.
Example 2 Tho.
Y 4 1) S Diark -brawn
Example | Dlas-vitet
Example 3. | Black.

Dao.
Yellow,
Yellow-

orange.
Ldo o | Orange.
Yellow.

do..__ . Do,

Ezample 6

5 grams of the complex chromium compound
of the azo dyestuff prepared from diazotized 1-
amino-2-hydroxy-4-nitrobenzene and 1-phenyl-
3-methyl-5-pyrazolone with 5 gramgs of the con-
densation product from naphthalene-2-sulfonic
acid with formaldehyde are dissolved in 50 Uters
of hot water. After having added 100 grams of
sodium sulfate, 1000 grams of polyurethane fibres
are dyed in thig bath for 1 hour at boiling-tem-
perature. The dyestuff is completely absorbed.
Powerful bluish-red dyeings of excellent level-
ness are thus obtained.
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