10

15

- mordanted, or not, by starting from the

20

25

30

35

40

45

a0

UNITED STATES PATENT

M £

FHICK.

JOS.

iPH BIERER AND HERMAN LORETAN, OF

BASEL, SWITZERLAND, ASSIGNORS TO

THE FIRM OF DYE WORKXS FORMERLY L. DURAND, HUGUENIN & CG., OF BASEL,

SWITZERLAND.

PROCESS OF VAT-DYEING WITH GALLOCYANIN DYESTUFES.

943,375,

Ne Drawing.

Specification of Letters Patent.

~Application filed May 24, 1907,

Patented Dec. 14, 1909.
Serial No. 375,458,

To all whom vt may concern:

Be 1t known that we, Joszra Biegrer,
chemist, a citizen of the French Republic,
and Hreraax Lorfrax, chemist, a citizen
or the Swiss Republic, residents of Basel,
Switzerland, have invented a new Process
of Vat-Dyeing with Gallocyanin Dryestuffs.

Hitherto dyeing with the various coloring
matters of the gallocyanin series and with
derivatives thereof has been accomplished
by boiling, this being more especially done
1 dyemg fibers, or fabries, which have been
previously mordanted or which have been
mordanted and discharged. We have ascer-
tained that this dyeing can be satisfactorily
accomplished at lew temperatures, or in the
cold, and on all fibers and fabrics, whether

leucoderivatives of gallocyanin dyestufls.
It 1s more advantageous to effect the dyeing

with mordanted fibers, or fabrics, the rich- |

ness and the fastness of the dyeings being
of a superior nature, and the process more
expeditious but mordanting is not a neces-
sity.  As mordants we start either from the
tanmin mordants, either in the pure state,
or as extracts (such as extracts from sumac,
logwood, reduced or not, oak-wood extracts
etc.), or from metallic mordants preferably
alumina and iron mordants, although other
moraants such as those of chromium, may be
used or metallic mordants combined with

tannin mordants, or mixtures of metallic

mordants may be used.

1'he process is to be carried out with a
leucogallocyanin in a vat having a slightly
acid reaction, it being kept in a reducing
state by small addition of hydrosulfite.
The preparation of the vat is very simple
and 1its concentration may be varied to any
required extent. |
If a vat containing 100 liters of water in
which arve dissolved for instance 100 to 500
grams of the leucoderivative of a gallo-
cyamn dyestuff, then 50 to 100 grams of con-

centrated hydrosulfite N F, or any other

hydrosulfite should be added, but the hydro-
sulfite should not be alkaline enough to de-
stroy the acidity of the vat. The vat thus
prepared assuines a yellowish to yellow-
brownish color, and is very limpid. If this
coloration be not obtained, more hydrosul-
fite should be added. HHardwater should not

=

- be used without previously softening it. As

Ty “—-

already stated the vat should be slightly acid
and 1t this be found not to be the case, a
small quantity of a mineral acid (hydro-
chloric acid for instance) or of formic acid,
say 10 grams per 100 liters, should be added.

According to circumstances this quantity

may be increased. Instead of dissolving the
leucoderivative of the gallocyanin dyestuff
divectly 1n the vat, it is possible to start from
an unrecduced gallocyanin dyestuff and to ef-
fect the reduction in the vat itself, and ob-
tain the same result, but the direct use of
the leucoderivative is preferable and sim-
pler. The acidity of the vat has for its
object to avoid the oxidation of the coloring
matter in the vat itself and its precipitation.
The mordanting of the fabrics, or fibers,
can be effected in any known, or suitable
manner.

for dyeing, the goods are passed through
the atoresaid reduced vat at a low tempera-
ture, varying from 25° to 50° centigrade for
ifrom 1 to 3 minutes, according to the depth
of color required. On leaving the vat the
goods are squeezed and then, 1 the case of
mordanted fabrics, to make the shades uni-
torm and economize and maintain the oxi-
dizing bath, the goods are then wvashed
either 1n running water, or by any other
suitable means, washing in cold water hav-
Ing no eifect on the result of the dyeing, the
firm fixation of the coloring matter in the
cold being a particular feature of the proc-
ess according to this invention. After wash-
ing (which 1s optional) oxidizing is effected
in the cold by passing the goods rapidly
through an oxidizing bath containing from
2 to 5 grams of sodium bichromate or of
another bichromate, per liter, this operation
having for its object to completely develop
and ix the coloring matter, for this opera-
tion serves not only to develop, but also to
hx, the dye. According to the shades de-
sired, other metallic salts may be added to
the bichromate, such as a salt of iron, or
copper sulzate or the like, either for green-
mg, tarnishing, or deepening or otherwise
alfecting the shades, these additions in some
cases, greatly increasing the fastness of the
dyes. The goods are then washed, soaped
and dried.

The process of dyeing according to this
invention 1s not only applicable to fabrics,

| plaits and stocking-net and the like, but also
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to fibers, or threads, 1n skeins, or on spools,
or cops, and to textile fibers or flocks, and
mmay in these cases be efficiently carried out
1n the apparatus used for the ordinary dye-
ing of such goods, the order of operations
hereinbefore descmbed being  followed.
The said process 1s ftppllcabie to cotton,
wool, or silk, and to all vegetable, animal ox
artificial hbers or tabrics, or filaments gen-
erally such as 11@11 artificial silk, flax and
the like, and also to paper and leather and
like substances. The shades obtained are
very uniform and satisiactory and fast and
vary irom bright shades to dull shades ac-

cording to the mordant, or mordants, and

developer, or developers, used. Alumina or
tannin, used alone or 11 combination as mor-
dant and bichromate used as the oxidizing
agent, gives shades of great vividness, but
1ron, on the contrary, used either by 1tsell
or with tannin as mordant and bichromate
with copper and iron used as the oxidizing
bath, gives the darkest shades, almost a black
while other mordants give interme-
diate shades. For the colored or white dis-
charged articles, alumina or tannin mor-
dants are preferably used either alone, or
together, as these mordants enable d ischar o¢
to be obtained giving a clean and pure
white, and also bltht “colored discharge ef-
fects. "The other mordants Llltﬂmwh they
may be used for this purpose arve 1ot oen -
erally so advantageous. It will suffice to
print with omduu*g cdischarge kunown as
*“ chiorate-prussiate” and to steam accord-
ing to the usual method.
As apparatus suitable for carrying out
.the process according to this invention are
of a varied nature, and of a well known
kind, no special fbppara.tus need be described.
By the direct addition of the mordants to
the vat, the shades may be varied; for in-
stance the addition of tannin gives a bluer
shade, but such addition to the vat is not
however to ve recommended if 1t can be

avoided, because it tends to cause precipi- |

tation 1n the vat, which 1s 111] urious to ef-
fictency and to unlforlmty of the dyeings.
The best way 1s to apply the mordants to
the goods betforehand.

The vats can of cour se, like mdigo vats, be
used over and over aomn 1f {hey be sup-
plhied with colorine matter and other 1ngre-
dients, as required.

The following are examples of how this
invention can be performed, but the inven-
tion 1s not limited to these examples:

Example I: A vat is prepared with 100
liters of water at 40° centigrade, 0.500 kilo-
oram of the leucoderivative of the gallocy-
anin resulting from the condensation of
nitrosodimethylanilin with gallamic acid (in
powder) dl%olved in 10 liters of water, 0.500
kilogram of pure sodium fornmldehvde sul-
fo:ayhte and 0. O-JO kilogram of hydrochlorie

acid of 20° Bé.

The dye is thr

W atﬂrj and then

| passed through bichromate, washed,

043,375

The vat thus prepared soon
assimes a yvellowish color and 1s suitable for
dveing in vacuo dark shades on fibers,
threads, or filaments on spools, or cops, with-
ot b0111110 The vat Liquid 1s, bV suction,
caused to circulate through the ﬂoom which
mav be done by any Lnown or suitable
method, and then suction is increased to
remove excess of liquid. The bichromate
bath containing from 5 to 10 grams o1
bichromate per Titer is then caused to cireu-
late 1n a similar manner at a temperature of
about 40° centigrade through the goods.
S completely aeveloped the
coods are then washed, and will be found to
be dyed throughout very uniformly. The
shade obtained is violet blue.

Example II: A vat 1s prepared with 100
Iiters of water, 100 grams of the leucode-
rivative of the gallocyanin resulting from
the condensation of mtroqodmﬂethylamlm
with gallamic acid (in powder) 25 grams of
concentrated N T hydrosulfite and 5 grams
of hydrochloric acid of 20° Baumé. As
soon as the vat has assumed a yellowish ap-
pearance, goods previously mordanted in the

usual W*’Ly with tannin, and tnt%r—emetm,-
are

dyed cold by means of the °
Accordmg to the
the passes are repeated several times after
the vat has been resupplied with the dyeing
mgredients. The fabric is washed in cold
yassed through the oxidiz-
1ng bath and washed, soaped and dried. The
shade obtained 1s a rich blue-viclet which 1s
very uniform and fast. This ¢

‘ligger’

shacde on
tannin is easily discharged by the oxidizing
discharge, the so- called chlorate - DI‘HSQ].ELLE},
W hereby fine white grounds are obtained this
cifferentiating this process from the usual
process of dyeing on tannin by basic color-
g matters wherein the discharge is usually
efiected | by caustic soda, before dvemo

Example 111: In a vat plepﬂred with 1
gram of chromacetin blue 8§ (a mixture of
Teucoderivatives of gallocyanin dyestuffs)
per liter, with the ot her materizls and pro-
por Llom the same as m Kxample II, thﬂ
dyeing is effected by dipping for three min-
utes in the cold, the goods mordanted with
alumina. The goods are washed in the cold,
passed through the bichromate bath, washed,
soaped and dried. The shade obtained ; 1S
dark blue, a kind of average indigo blue,
perfectly adapted to the productlon o1 dis-
chmoe eﬁ"ects by the above sphmf ied oxidiz-
1Ng dJSCh“il‘Gel

xample IV in a vat prepared as afore-

sald with 10 grams of phenocyanin in the
state of paate per liter, goods mordanted,
accordmg to the known method% with alu-
mina and tannin 1s dyed in the cold by dip-
ping it for three minutes in the vat. The
ooods are shightly washed in cold water;

and

depth of shade 1"eq1111"ed,_
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dried. The shade obtained is a pure blue

which 1s very vivid and can be perfectly

M
cischarged.

Example V: Through a vat prepared as

m Example IL, but raised to a temperature
of 50° centigrade, goods mordanted with
alumina are passed, then washed in cold
water, passed through a bichromate bath
containing 2 grams of bichromate per liter
and 2 grams of copper sulfate. Wash and
finish as above stated. The shade is darker
and faster than would be the case if a
bichromate bath alone had been used.

Example VI: The operations are, as stated
in Example V, but the oxidizing bath has
acdded to it 10 cubic centimeters of iron
acetate of 12° Baumé for each liter of the
bath. The shade is darker than in Example
V without loss of any of its qualities of fast-
ness. _ |

Example VII: Into a vat prepared as ex-
plained with 1 gram of the leucoderivative
ot the gallocyanin resulting from the con-
densation of nitrosodimethylanilin with eal-
lamic acid (powder) per liter, or any other
leucogallocyanin such as the modern blues,
nodern cyanins and the like, goods mor-
danted with iron and alumina are dipped
for 3 minutes at a temperature of 80° centi-
gracde. They are then washed, passed
through bichromate and finished as herein-
before explained. The shades obtained vary
from purple-blue to greenish-blue and are of
excellent fastness. On fabrics mordanted
with iron only, blue-blacks are obtained with
reddish or greenish sheen.

Kxample VIII: By a previous mordant-
g of the goods with a compound mordant
either of reduced logwood and aluminium
acetate, or of reduced logwood, Persian
orain, or yellow berries, and aluminium ace-
tate m accordance with the various known
methods and by passing the goods as here-
nbefore described through a vat prepared
with any kind of leucogallocyanin, very
dark blues are obtained varying from a
greenish to a reddish shade. These are fast
and economical and can be easily discharged
and enable all the indigo shades to be imi-
tated.

Example IX: By padding the goods in a
bath of 80 grams of solid extract from Per-
stan grain, or yellow berries, or of any other
vellow extract, 10 grams of acetic acid and
»10 grams of aluminium acetate of 5°Baumsé,
by drying in a “hot flue”, steaming 5
minutes in a Mather & Platt apparatus at
100° centigrade, passing through a chalk
bath, and washing, a yellow eround is ob-
taned which, on being passed for instance
through a phenocyanin vat, prepared as
herembefore described, gives a fine vivid
green. In a vat prepared with modern
cyanins fast olive shades which can be dis-
charged are obtained. -

|

-

&

the hereinbefore described dyeing opera-
tions can also, as in the case of indigo, be
done on goods already dyed with other di-
rect basic, sulfureted, and like coloring mat-
ters, their performance being in this case the
sanie as on white goods, by mordanting or
not. |

What we claim 1s:

1. "The described process for dyeing gallo-
cyanin dyestuffs on vegetable, animal or ar-
tificial substance, consisting in treating the
sald substance at a temperature lower than
50° C. 1n a shightly acid vat prepared so as
to contain a leucoderivative of a gallocyanin
dyestutf and a small quantity of a reducing
agent for preserving the vat and then de-
velopmg and fixing the dyestuff thus ap-
plied to the said substance by its oxidation
on the same.

2. The described process for dyeing gallo-
cyanin dyestufls on vegetable, animal or ar-
tificial substance, consisting in mordanting
the said substance, then treating it at a
temperature lower than 50° C. in a slightly
acicd vat prepared so as to contain a leucode-
rivative of a gallocyanin dyestuff and a
small quantity of a reducing agent for pre-
serving the vat and finally developing and
fixing the dyestuff thus applied to the said
substance by its oxidation on the same.

3. T'he described process for dyeing gallo-
cyanin dyestuffs on vegetable, animal or ar-
tificial substance, consisting in treating the
sald substance at a temperature lower than
50° C. 1n a slightly acid vat prepared so as
to contain a leucoderivative of a gallocyanin
dyestufl and a small quantity of a reducing
agent for preserving the vat and then de-
veloping and fixing the dyestuff thus ap-
plied to the said substance by passing it
through an oxidizing bath.

4. The described process for dyeing gallo-
cyanin dyestuffs on vegetable, animal or ar-
tificial substance, consisting i mordanting
the said substance, then treating it at a
temperature lower than 50° C. in a slightly
acid vat prepared so as to contain a leucode-
rivative of a gallocyanin dyestuff and a
sniall quantity of a reducing agent for pre-
serving the vat and finally developing and
hixing the dyestuff thus applied to the said
substance by passing it through an oxidizing
bath.

d. The described process for dyeing gallo-
gvanin dyestuffs on vegetable, animal or ar-
tificial substance, consisting in treating the
said substance at a temperature lower than
50° C. in a shightly acid vat prepared so as
to contain a leucoderivative of a galloeyanin
dyestufl and a small quantity of a reducing
agent for preserving the vat and then de-
veloping and fixing the dyestuff thus ap-
plied to the said substance by passing it
through an oxidizing bath containing a
metallic salt for modifying the dyeing.
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6. The described process for dyeing eallo-
cyanin dyestufis on vegetable, animal or ar-
tificial substance, consisting 1 mordanting

the said SubSt‘IHCB then fre ating 1t at 2
temperature lower than 50° C. in a slightly
acld vat prepared so as to contain a leucode-
rivative of a gallocyanin dyestuff and a
small quantity of a reducing agent for pre-
serving the vat and finally devel()pmo and
fixing “the dyestufl thus applied to the said
substance by passing it through an oxidizing

bath containing a metallic salt for modify-
ing the dyeing.

In witness whereof we have hereunto
signed our names this 14th day of May, 15
190( in the presence of two subscribing wit-

1SS es
JOSEPH BIERER.
HERMAN LORETAN.

Witnesses:
(GE0. (GTFFORD,
AMAND RITTER.



	Front Page
	Specification
	Claims

