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1

The dyeing of textiles is frequently carried. out
by impregnating the textile throughout with the
coupling component of an azo dyestuff and over-
printing with a paste containing a diazo salt.
By reaction of the diazo salt with the coupling
component a colored pattern is produced on the
textile. The diazo salts incorporated in the
printing paste are of various types, such as di-
azonium halides, reaction products of the diazo
component with zinc chloride or other metallic
halides, and diazo salts which have been precipi-
tated with aryl sulfonic acids. When incorpo-
rated in the printing paste, certain diazo salts
deteriorate rapidly, their deterioration being
particularly marked by loss in strength of colors
made therefrom. Even so short a period of
standing as one day has frequently proeduced so
great ‘a change that the paste was no longer
useful for its intended purposes.

It is among the objects of the present invention
to -provide for preserving acidic textile printing
pastes c¢ontaining diazo salts suitable for ice
color printing operations of the kind which are
printed on fabric which is grounded with the
coupling component. -Another object of the’in-
vention is to provide compositions containing
such diaZo components and printing paste pre-
servatives so that the strength of the acidic
printing pastés made from such diazo compo-
nents will be maintained over prolonged periods.
Still ‘other objects of the invention will be ap-
parent from the following more detailed descrip-
tion.

These objects of the invention are attained
in general by providing compositions containing
an aliphatic carboxylic acid preservative or its
soluble metallic salt, and a diazotizable primary
arylamine suitable for ice color printinz. Such
arylamines or ice color bases are without excep-
tion free from substituent groups which form
salts with alkalis and so allow soap to loosen the
product of coupling from the fiber, such as car-
boxyl and sulfonic acid groups. The acidic
printing pastes made in accordance with the
present invention contain, -in addition to the
aryl diazo salt and the.printing paste-forming in-
gredients, the aliphatic carboxylic acid preserva-
tive or a soluble metal salt thereof.

The aliphatic carboxylic acids or the soluble
metallic salts thereof which form. a eonstituent
of our printing :paste may be mixed with any
ingredient of the paste prior to incorperation, or
may be mixed with the finished. paste. It they
are mixed ‘with the-diazo - component, they can
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be incorporated therewith prior to or-after diazo-
tization. When we refer to primary arylamines,
we inelude not only the amines as such but also
the amines in the form of their salts, such as the
hiydrochiloride and the sulfate. Exemplary of the
aliphatic carboxylic acids and their soluble salis
which have been found by experiment to be ei-
fective in this invention are the following: - Po-
tassium-acid-maleate is preferred but excel-
lent resuits are also obtained with ‘sodium-acid-
maleate, disodiuim maleate, sodium crotonate,
maleic acid, crotonic acid, malic acid, suc-
cinic acid, chioro-acetic acid, trichloroacetic
acid, sorvic acid, glutaric acid, fumaric aecid,
oxalic acid, glycoilic acid, thioglycollic acid, citric
acid, acetylene-dicarboxylic acid, citracenic acid,
itaconic acid, and adipic acid. It has also been
determined that the anhydrides of certain of
these acids may also be used effectively as -sta-
bilizers, notably the anhydrides of maleic -acid
and of citraconic acid. The invention is useful
when applied to acidic diazo printing pastes con-
taining diazo salts, made from any diazotized
primary - arylamine suitable for ice color print-
ing operations, examples of which are diazo salts
of the benzerie, naphthalene, and anthracene
series.

The following examples illusirate the inven-
tion. In these examples parts are by weight and
Preportions are illustrative of good practice, not
limitations.

Ezxample 1

The complex diazo salt from diazotized 2,5-di-
chloro-aniline and zinc chloride was isolated in
the usual manner, dried, and diluted to about
20% strength on an amine basis with maleic acid
and inactive diluents such as scdium sulfate in
such a  manner that the finished dry salt prepa-

ration contained 109% maleic acid. A printing
paste of the following composition was prepared:
Parts

Diazo salt e 4
Watber . 30
Starch-gum tragacanth thickener .______.__ 66
100

This paste was printed from an engraved roller
on cotton fibre impregnated with the anilide of
2,3-hydroxynaphthoic acid. A strong scarlet
color was produced. When the same printing
paste was used at successive time . intervals for
printing in the same manner, the. persistence :in
strength of the diazo paste, as judged by the
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depth of the resulting colors, was far superior
to the persistence in strength of a diazo printing
paste which was used in a parallel series of print-
ings, but which was made from a similar diazo
salt preparation containing no maleic acid. The
initial depths of the colors obtained from each
of the two pastes were the same, but the paste
made from the unstabilized diazo salt lost
strength rapidly with accompanying thinning
and foaming, while the paste made from the sta-
bilized diazo salt maintained its strength and
original physical appearance for much longer
periods of time. .

Example II

Experiment I was repeated, using crotonic acid
in place of maleic acid. Similar marked in-
creases in the stability of the diazo salt printing
paste as compared with pastes containing no
stabilizer were noted.

It was found that each of the other acids or
acid anhydrides mentioned above as exemplary
of useful aliphatic carboxylic acids produced im-
proved printing paste stability when incorporated
in diazo salts.

Similar experiments with the stable complex
diazo salt from diazZotized meta~-chloro-aniline
and zinc chloride were carried out, and the sta-
bilizers were found to be generally effective in
maintaining the strength of the printing pastes.
The similar use of a diazo salt prepared from
diazotized meta-chloro~aniline and naphthalene-
1,5-disulfonic acid also gave attractive results. -

Additional experiments carried out in a sim-
ilar manner on the diazo salts prepared from the
following bases gave increases in the relative
stability of the resuitant printing pastes: 4-nitro-
2-amino-anisole, 3-nitro-4-amino-anisole, di-
anisidine, 4~chloro-2-amino-toluene, 4-chloro-2-
nitro-aniline, 3-nitro-4-amino-toluene, 5-nitro-
2-amino-toluene, 4-chloro-2-amino-anisole, 5-
chloro-2-amino-toluene, 1-amino-naphthalene,
and l-amino-anthraguinone.

Examples of special base mixtures which are
available as starting materials for the prepara-
tion of the stable printing pastes are:

Ezxample IIT

’ Parts
5-nitro-2-amino~anisole ___ 80
Maleic acid oo 20

Sodium chloride— o 8
Ball-milled together.

Example IV
Parts
3-nitro-4-amino-anisole .o 80
Maleic acid_ - - 20
Sodium chloride e 8
Ball-milled together,
Erample V
Parts
Dianisidine _ . e 80
Maleic acid_ 20
Sodium chloride 8
Ball-milled together.
Example VI
Parts
3-chloro-aniline-hydrochloride .~ 80
Maleic acid 20
Sodium chloride e 8

Ball-milled together.
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Example VII
o Parts
4-nitro-2-amino-anisole-hydrochloride ____. 80
Maleic aeid o e 20

Sodium chloride 8
Ball-milled together.

These mixtures may be diazotized either by the
usual procedure using a mineral acid, or by sub-
stituting an organic acid such as lactic acid,
giyeolic acid, acetic acid, or butane-sulfonic acid
for the usual mineral acid. In all cases, sodium
nitrite and the diazotizing acid are added to the
mixture. The printing pastes resulting from
diazotization of these special bases are definitely
superior in stability to those prepared from the
normal bases.

Base mixtures which require no addition for
diazotization except the mixing in of sodium ni-
trite are a particular feature of our invention.
Examples thereof are:

Example VIII

7 grams of a dry mixture consisting of 20 grams
meta-chloro-aniline hydrochloride, 24 grams
glycolic acid, and 3 grams maleic acid was stirred
into 37.5 grams water, thickened with 150 grams
29 locust-bean gum, and diazotized by the addi-
tion of 5.5 grams 25% sodium nitrite solution.
Prints made periodically on cotton fibre padded
with the anilide of 2-hydroxy-3-naphthoic acid
showed that this printing paste was more stable
on standing than a similarly prepared paste con-
taining glycolic acid but no maleic acid.

Example IX

7 grams of a dry mixture consisting of 20 grams
3-nitro-4-amino-anisole, 24 grams glycolic acid,
and 7 grams maleic acid was stirred into 38 grams
water, thickened with 150 grams 2% locust-bean
gum, and diazotized by the addition of 5 grams
25% sodium nitrite solution. The stability of
the paste on standing was considerably better
than that of similar pastes prepared with glycolic
acid but containing no maleic acid.

The stabilization may be brought about by the
use of various amounts of the stabilizing acid in
the finished dry diazo salt. We prefer to use
amounts of the stabilizer between five and fifteen
per cent of the finished dry diazo salt. The same
result may be cbtained by adding the stabilizing
acid and the diazo salt separately to the printing
paste formula, in which case liquid stabilizers
such as dichloro-acetic acid may be used, or by
incorporating the stahilizing agent at any stage
after the first isolation in the preparation of the
diazo salt, or by adding the stabilizing agent to
a printing paste prepared by diazotization of the
corresponding base. It is not necessary to use
the free carboxylic acids, since the water soluble
metallic salts such as the alkali metal salts of the
acids are equally or even more effective in their
stabilizing action, and often present more at-
tractive solubility characteristics.

The manner of drying the diazo salt, and the
diluents used in the finishing of the diazo salt,
have no effect on the new printing pastes, pro~
vided, of course, that the diazo salt so prepared
is otherwise satisfactory for printing purposes.
Many diazo salts in common use do not keep
their strength in printing pastes for more than
a few hours, while the same diazo salts, in many
cases, maintain their printing paste strength for
several days when included in the pastes of our
invention. The invention is of particular value
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where large amounts of printing pastes are made
up at one time, and used over a comparatively
long period.

As many apparently widely different embodi-
ments of this invention may be made without
departing from the spirit and scope thereof, it is
to be understood that we do not limit ourselves
to the specific embodiments thereof except as
defined in the appended claims.

We claim:

1. An acidic printing paste comprising a diazo
salt of a primary arylamine of the group con-
sisting of meta chloro aniline, 4- and 5-chloro-
2-amino-toluene, 4-chloro-2-nitro-aniline, 3-
nitro-4-amino-toluene, 5-nitro-2-amino~toluene,
4-nitro~- and 4-chloro-2-amino-anisole, 3-nitro-
4-amino-anisole, 5-nitro-2-amino-anisole, 2,5-
dichloroaniline, dianisidine, 1 -amino-naphtha-
lene and l-amino-anthraguinone and a diazo
salt printing paste stabilizer of the group con-
sisting of alpha-beta unsaturated aliphatic
mono- and di-carboxylic acids having 4 to 6 car-
bons and the water soluble sodium and potassium
salts of said acids.

2. An acidic printing paste in accordance with
claim 1 in which the stabilizer is maleic acid.

3. An acidic printing paste in accordance with
claim 1 in which the stabilizer is potassium-acid-
maleate.

4. An acidic printing paste in accordance with
claim 1 in which the stabilizer is crotonic acid.

5. A composition of matter comprising a di-
azotizable primary arylamine of the group con-
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sisting of meta chloro aniline, 4- and 5-chlorg-
2-amino-toluene, 4-chloro-2-nitro-aniline, 3-ni-
tro-4-amino-toluene, 5-nitro-2-amino-toluene, 4~
nitro- and 4-chloro-2-amino-anisole, 3-nitro-4-
amino-anisole, 5-nitro-2-amino-anisole, 2,5-di~
chloroaniline, dianisidine, 1-amino-naphthalene
and l-amino-anthraquinone and a diazo salt
printing paste stabilizer of the group consisting
of alpha-beta unsaturated aliphatic mono- and
di-carboxylic acids having 4 to 6 carbons and the
water soluble sodium and potassium salts of said
acids.

6. A composition of matter in accordance with
claim 5 in which the stabilizer is maleic acid.

7. A composition of matter in accordance with
claim 5 in which the stabilizer is potassium-acid-
maleate. '

8. A composition of matter in accordance with
claim 5 in which the stabilizer is crotonic acid.

SWANIE S. ROSSANDER.

CHILES E. SPARKS.

CARL W. MAYNARD, Jk.
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