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vat dyes to textiles, and more particularly to
the art of textile printing. It also relates to new
vat dye compositions. | |

This application is a continuation of our co-

pending application, Serial No, 504,274 filled De-
cember 23, 1930. It also contains subject matter
disclosed in our co-pending application Serial
No. 703,155 .filed December 19, 1933.

Except for indigo, vat dyes (which are unlike
all other types-of dyes both in properties and

the solution followed by oxidation, are regen-
erated, resulting in a dyeing taking place as in

the general process first described. As will be

obvious, some of the dye is lost from the fiber by
reason of going into solution in the vat. If this

process is continued long enough, sufficient dye

would be removed from the fiber to render the
reducing solution a dye vat of ordinary concen-

 tration. Inasmuch as a reduction to the hydro 10

derivative is necessary both in dyeing from a

mode of application to the fiber) were not known
prior to the beginning of the present century.
| “By the term vat dye is meant a colouring mat-
15 ter insoluble in water, but which can be converted
on reduction into a so-called leuco compound,
which is soluble in alkalis, and in such a solution,
termed a vat, the actual dyeing process is ef-
. fected: on removing the material from the bath
30 and exposing to the air oxidation takes place, the
dye being precipitated on the fibre in insoluble
form; ... - |
From page 423 of “A Textbook of Dye Chem-
istry” by Georgievics and Grandmougin (1920).
25 TIn the application of vat dyes to textile fibers,
s, distinction is to be made between dyeing (that
is, coloring of the entire fabric) and printing, in
which only a portion of the fabric is colored.
The mode of applying the dye in each case Is
o0 different. -

The process of dyeing comprises suspending
the insoluble vat dye in an alkaline solution and
thereafter adding & reducing agent to change
the vat dve to its hydro derivative (the reducing

o3 agent may also be added before or simultaneously
with the dye). The fiber is then steeped in the
‘solution of the. hydro derivative (referred to
"above as leuco compound) and is removed as
soon as & sufficient amount of the leuco
2) body solution has been ‘absorbed. Exposing the
soaked fabric to an oxidizing influence, usually
the oxygen of-the atmosphere, regenerates the
vat dye on the fiber producing a dyed material.
| There is an alternative process Eknown &s
¢35 “padding” which is used to some extent at pres-
ent. According to this process the fiber is im-
mersed in a suspension of a vat dye until a
sufficient quantity of the dye has adhered me-
chanically to the fiber (this adherence is analo-
=) gous to wet sand clinging to stick used for stir-
ring a sand and water mixture). Thereafter the
fiber, with the dye particles mechanically held
~ thereon, is immersed in an alkaline solution con-
" taining a reducing agent whereby the dye par-
5 ticles are reduced to the soluble hydro deriya-

‘solution and by the padding method, the solu- -~
 tion-dyeing process is the one most widely used
where space and equipment permit. |
While various reducing agents may be used 15
in the dyeing (as differentiated from printing)
of vat dyes, the one most commonly utilized 1is
a hydrosulfite. | - |
“For some years past solid hydrosulphite of
soda, containing amounts of Na:S3:04 varying 2¢
from 60 to 95 per cent., has been in the market
in the form of a dry, almost white, powder. It
is largely used in the dyeing of indigo and other
vat dyes, but, owing to the rapidity with which
its solutions oxidize in contact with the air, it 25
is not suitable for textile printing.” | . |
From page 250 of the “Principles and Practice .
of Textile Printing” by Knecht & Fothergill
(1924). As indicated in the above quotation, the
ordiniry reducing agent utilized in. the dyeing of. 30
vat dyes cannot be used practically in the print-
ing of vat dyes on textile. This is a serious dis-
advantage because vat dye printing is, for other
reasons, much more complicated than vat dyeing. .
This particular difficulty has been partially over- 35
-~ come by the discovery and commercial produc-
tion of.the compound sodium formaldehyde sul-
foxylate which only exerts its reducing influence
at elevated temperatures. By use of thisd and .
equivalent compounds the vat dye can be im=- ¢0
printed on a fabric in the desired design and
thereafter reduced and fixed to the flber. O
At the present time, the most extensive textile
printing is done with cylinder or roll printing ma-
chines. The fundamental principles in this proc- ¢5
ess are simple and comprise passing the cloth R
to be printed under some tension and pressure. . ‘"
over an intaglio metal roll, the engraving of which
is filled with a printing paste. After leaving the
printing machine, the printed cloth is quickly gg
passed into a drier. This dries the printing paste |
on the cloth in its proper place and prevents the
dye from spreading to other portions of the fabric -
with consequent ruination of the design (in dyeing -
with vat dyes, spreading of the color solution over'gg -
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the entire cloth is earnestly sought for, but in the

printing of vat dyes, the slightest spreading of

the color destroys the value of the printed cloth
to such an extent that the same is hot salable).

The printing paste applied to the cloth from

the roller is a material thickened to such an ex-

tent that it does not run readily. It varies with

different fabrics and manufacturers, but usually
consists of a 'mixture of unreduced vat dye, a
strong reducing agent such as sodium formalde-
hyde sulfoxylate, an alkali and a thickening

‘agent. The thickening agent is usually a gum

(for instance, British gum), starch, or both. The
printing paste is usually prepared .by mixing a
dye paste or pastes with the other ‘ingredients
enumerated, said other ingredients being in the

form of a gummy mixture hereinafter called
“printing gum”. The dye pastes are essentially

finely divided suspensions of dye with or without
a dispersing agent. These dye pastes (herein-

after referred to as “dye pastes”, “dyestuff pastes’”

or “color pastes”) usually have the dye sus-

- pended in water.

In order to complete the printing, the cloth,
after leaving the drier, is passed into an ager
(Usually a steam ager) for a period of a few min-
utes, during which time the vat color undergoes
reduction ' (the sodium formaldehyde sulfoxylate
in the printing paste producing its reducing action
because of the elevated temperature in the ager)
and passes to the fiber. The fabric is then sub-
Jected to oxidizing conditions which may include
passing it into a steeping bath, usually of water
or water containing an oxidizing agent. Any ex-

o. cess color is washed off in a soap solution with

which the textile material is treated following
the steeping. ' | |

. Vat dyes at the time of printing are not in true
solution. For this reason, the effecting of com-
blete reduction of the dye and the transfer of the
color to the fabric in the brief time which the

goods are steamed is a process accompanied by

- great difficulties, as previously stated. In order
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to make sure that satisfactory results are ob-
tained, it is important-that the dyve paste be of

special fineness, but even then a great deal of’
color is lost because of its failure to dye the cotton.

This excess color is washed off during the soap-
ing which follows the steaming.
In both dyeing and printing it has been pro-

posed to assist the process by the addition of

various substa,nces, for convenience called “gs-
rsistants”. The purpose for which such assistants
are added and the functions which they perform

J . Imay vary widely. Thus, in dyeing, some assist-

ants are added to speed up reduction of the dve,
others to retard oxidation of the vat. It does not
follow, howeyer, that more brilliant and brighter

dyeings are obtained. 'The same is true of print-.

ing. - | . |

To illustrate this distinction, attention is called
to British Patent No. 3241 of 1911, in which it is
stated that: “. . . the preparation and the work-
Ing of vats of indigoid dyestuffs (that is to say
dyestuffs, except indigo,  which, like indigo.
contain the chromophorous group —CO—C=
C—CO—) can be greatly facilitated by adding
anthraquinone or a derivative thereof, such, for
example, as (alpha-)X or (beta)-oxyanthraquin-

- one, a dioxyanthraquinone or a sulphonic acid
. of one of these, to the stock-vats and to the dye-

vats. The action of the anthraquinone.and its
derivatives in the vat is due to the ease with
which they are reduced and to their power of

‘acting as hydrogen carriers. This latter prop-

£

erty enables them themselves to exert a reducing
action upon the vat-dyestuff used; this enhance- |
ment of the reducing power of the vats is also
favourable for the setting and working of the
vats, because on the one hand the dyestuff is re-
duced more quickly and on the other hand the
oxidation of the vats is better checked. . . Jh
This patent indicates that substances such as

ot

| anthraquinone act as assistants in reducing the

dye and in checking oxidation, thereby effecting 1o
a better utilization of the dye, but it does not
indicate that better dyeings are obtained. Simi-
larly, Remlein, U. S. Patent No. 1,750,942, dis-
closes a padding process (defined above) in which
anthraquinone is used, although its use is not 15
claimed nor is its function given. |

The following tests indicate that anthra-
quinone does not in fact give stronger dyeings:

A cotton skein was introduced into a vat whose
volume in cubic centimeters was approximately 20
twenty times the weight of the skein in grams.
The vat was maintained at a temperature of
about 160° F. and contained 5% of a color paste
comprising approximately 129% 6:6’-diethoxy
thioindigo, about 4% caustic soda and  about @3
1.0% sodium hydrosulfite (all percentages based
on the weight of the skein). The reduction -
took place at about 180° F. The skein was then
oxidized and soaped in the well known manner.

A similar dyeing, except that the vat contained &0
one gram of anthraquinone per liter of solution,
was judged to be only about 33% as strong as the
dyeing made from the vat in which no anthrs-
quinone was present. |

On account of the greater complexities, it is 35
much more difficult to obtain suitable assistants
for printing than for dyeing. However, a num-
ber of such assistants have been proposed. One
such compound is tri-ethanolamine (U. 8. Patent

-

- No. 1,790,950) and with it markedly improved re- ¢

sults have been produced. Another compound
which has been proposed for this use is
beta:beta’-dihydroxy-diethyl ether (British Pat-
ent No. 368,910)., Further examples might be |
given without adding anything to the discussion <.
of the prior art. o

Practical experience has shown those skilled in
the art the utter futility of attempting to predict |
what substances will or will not ke good assistants
in dyeing and/or printing: or that assistants in 7>
dyeing produce stronger and brighter printings:
or that assistants in printing produce stronger
and brighter dyeings. It is well recognized by
those skilled in the art, and is therefore worthy
of note, that assistants in dyeing and printing >
other types of dyes cannot be expected to be
assistants in dyeing and printing vat dyes because
the mechanisms of the reactions involved are
different. @ S )

It is an object of this invention to produce new ()
and improved ‘dye compositions of the indigoid -
type. A further object is to provide new and
improved dye compositions of the indigoid type
which are suitable for use in prin!ing pastes and
when printed on the textile fiber yield prints of 5
unusual strength and brilliancy. A more spe-
cific object is to provide new and improved thio-
indigoid dye compositions. Other objects are to

produce Iimproved printing pastes, improved

printing gums, improved dye pas‘es and to pro- 7))
vide new and improved results in textile printing.
Still further objects will appear hereinafter.

These objects are accomplished by the produc-

tion of dye compositions comprising an indigoid

dye, or mixture of indigoid dyes, containing as an 75
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assistant an alkali metal or ammonium salf of
anthragquinone-2-sulfonic acid, or a mixture of
said salts, and by the application of such com-
positions to textile fibers and fabrics. The new

printing assistants may be used alone or in con-

junction with other assistants. They may be in-

corporated into the dye paste, printing gum, or
printing paste either as such or in the form of the

" free sulfonic acid. It will be recognized that the
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free sulfonic acid may be converted to the alkali
metal salt by reaction with alkalis such as are
present in the prinfing. gum or printing paste.
Strong alkalis also tend to replace weak alkalis
such as ammonia.

The invention will be further und’erstocd but
is not limited, by the followmg examples.

Ty

Ea:ample I

A thickener was prepared containing 10%:

wheat starch, 30% British gum and 609 water.
From. this thickener 8 printing gum consisting of:

~ . - S Percent
Thickener___.___.._...._......,_______.........._'_,__.__'_ 7.5

Potassium carbonate - _____________.______ 16.0

Sulfoxite C (sod.lum formaldehyde-sulfoxy-

021 7:3 R S 11
Glycerine:._-.._.___-__' _______ —————————— 5
Water. o ——— 10.5

was prepared. This printing gum was made into '
a printing paste by incorporating therein a dye
paste of 4:4’-dimethyl-6:6’-dichloro-thioindigo .

and anthraquinone-2-sodium sulfona‘e. The

percentage. composition of the printmg paste was

as follows

| | | - o ~ Percent
Printing gUIM e m 79.9
Dye paste (125% dye) . __.____ ————— 20
*Anthraquinone-z-sodium sulfonate ______.. 0.1

This product was printed on textile material
which was then aged and developed in the usual

and well knewn way.  The prints ob.ained were

from 10 to 25% stronger than those obtained
5 from a similar composition which differed only in

the omission of the anthraquinone—Z-sodium sul-

1 fonate
Emmpte II
.~ A printing gum was prepared comprising:

" _ Percent
Thickener . . e dc————— - 87.5
Potassmm-carbonate _____________________ 16
Sulfoxite C o o o 11
Glycerine e 5
Water e e _ 10 5

The thickener consisted of : =
Percent_

Wheat starch ______________________________ 10
Britishgum._______ - 30
Water o o e 60

- This printing gum was made into a printing paste

by mixing it with a 6:6’-diethoxy-thioindigo
(C.TI.No. 1218) dye paste containing 11.5% solids.
To this mixture there was added silver salt (the
sodium salt of an‘hraquinone-2-sulfonic acid).

The percentage ccmpositicn oi’ the resulting

pnnting paste was as follows

Percent
Printinggum____ ___ e 79
Dye pPaSte e e, ———————— 20
Silver sa.lt....._._..____.._.._______;______.;--i___ 1

Another paste similar in all. respects except tha.t'

ing comp051ticn

)}

the srlver salt was omitted was prepared and
prints made from the two pastes under similar
conditions. The prin{s obtained from the print-
ing paste containing silver salt were 10 to 29%

stronger than those obtamed from - ihe other-

prmting paste.
| E:mmple I

A thickener consisting of 109% wheat starch
309 British gum and 60% water was prepared

3

10

and made into a printing gum having the follow-_

| | ~ | Percent
Thickener__..__.__..________.__._...__...._..___...-..____. 67.9
Potassium carbonate_ . ___________________._. '8
Sulfoxite C e DI
Glyeeri'ne__.___.__-..._._....._....__._..__._..._._--.__.-_-__._._ 5
WO o o e e ———— 15.9

A dye paste. contaimng 129% of 6 6’ -dim=thoxy-
thioindigo and the sodium salt of anthraguinone-
2-sulfonic acid were incorporated into the print-
ing gum to produce a printing paste having the
followmg cornposnion |

Percent
Printing gum _ ... _.,_______..._..___f_.. 79.5
Dye paste . e 20
| Anthraqmnone-z-sodmm suli‘onate_.__- _____ D
| Ea:ample Iv ¢

A thickener containing 10% wheat starch 609% -

~ water and 30% British gum was prepared and
- made into a printing paste having the following

percentage composn;mn

- .Percent
Thickener_;._.;.________.._____._..___' _________ 6'1.5
Potassium carbonate_ .. ___ JE R —— 8
SulfoxiteC_ —————- e &
Glycerine . . e - 9
Water e ————— 15.5

This printing gum was made into a Dprinting

paste by stirring the same with a 20% dye paste
of 5:5:7:7 -tetra-brom-~indigo (C, I. No. 1184,
bromination in nitrobenzzne) and anthraquinone-
2-sodium sulfonate.  After producing a uniform
mixture the pnntmg paste, which ‘was com-
posed of:

20
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o | | - - Percent
Printingegum _ .. — 79.5
Dye paste_ e e e . 20
Sllver Salt o e 05

- was printed on cotton, dried, aged and developed

in the usual way. ‘The prints obtained were more

‘than 109 stronger than those .obtained from a
paste printed under similar conditions which was
simjlar in every respect except that the anthra-
quinone—Z-sodmm suli'onate had been omitted

E:cample vV .

A thickener was prepared including 10% Wheat

starch 309% British gum and 609 water. From
this thickener a printing gum consisting of ;-

* | Percent

Thickener. . . oeceeeee i —._ 575
~ Potassium carbonate . N {
- Sodium formaldehyde-sulfoxylafe___..__.._.__...... 11
Glycerine - e 5

Water _.__......_.._..._.....;_....__.'__._..'_.'_-_‘_-..____; _____ 10.5

was prepared Tnis pnntmg gum was made into

60
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a printing paste by incorporating therein a dye

- paste of 5:5':7:7 -tetra-brom-indigo containing

209, solids (C. I1.. No. 1184) anthraqmnone—2-

5
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sodmmnsulfonate The percentage composition wheat starch, 30% British gum and 609 water

of the printing paste was as follows:

Percent
Printinggum___. e 79.9
Dye paste (20% A¥e) e e 20
Anthraquinone-2-sodium sulfonate___...__.. 0.1

This product was printed on textile material
which was then aged and developed in the usual
way. The prints obtained were from 10 to 25%

stronger than those obtained from a similar com-~
position which . differed only in the omission of

the anthragquinone-2~sodium. su]fonate

Example VI

A thickener was prepared consisting of 109%
wheat starch, 309% British gum and the remainder
water.
printing gum having the following composition:

Percent
Thiokener ________________________________ . 56.5
Potassium carbonate_ . .o 10
Sodium hydroxide . _____ 1
Commercial gluoose_-._.___._...._.._..__f ________ 15
- Glyeerine ..o 5
Water .. _____ e e e e e o e e e e 12.5

This printmg gum was mixed mth a 169, (solids)
dye paste of bis-beta-naphthio~-naphthene indigo
and the sodium salt of anthraquinone-beta-

~ sulfonic acid to produce a printing paste. This
printing paste, being composed of: -

, | Percent
Printinggum._._________ e 79
Dye PaASte e e ——— 20
Anthraquinone-2-sodium sulfonate_.__..._.__. 1

was printed on cotton textile material in the well
known way.- Comparison of these prints with
prints obtained under similar conditions from a
similar printing paste which omitted the anthra-
quinone-2-sodium sulfonate showed them to be
about 159, stronger.,

Eromple vIiI |
A thickener was prepared consisting of 109

wheat starch, 30% British gum and the remainder

water. This thickener was incorporated in a
printing gum having the following oomposition'
Percent
']‘hiokener..__..._____........,_..._.._..............-__...._...-_... 56.5
Potassium carbonate_ o e 10
Sodium hydroxide . el 1
Commercial glucose _______________________ 15
Glycerine _ e e ————— 5
Water e e 125

- 'This printing gum was mixed with a 169 solids

65
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dye paste of 6:6’-difluoro-thioindigo and sodium
salt of anthraquinone-beta-sulfonic acid to pro-

duce a printing paste 'I'his printing paste, being
composed of: § -

= Percent
Printing gum. e 79.1
Dyepaste. .o e e 20

was. pnnted on cotton textile material in the well

known way. Comparison with prints obtained’
under similar condition from a similar printing

paste which omitted the anthragquinone-2-sodium
sulfonate showed that the (silver salt) paste gave
prints about 15% stronger.

Example VIII | ‘
A _thiq,ken'er was prepared containing 10%

This thickener was incorporated in a

From this thickener a printing gum consisting of:

Percent
Thickener . ____ - - 915
Potassium carbonate_ oo 16 b
Sodium formaldehyde-sulfoxylate (Ronga-
R e e ————— 11
. QGlycerine . . ____ e B
Water o e e e 10.5
was prepared. ‘This printi‘frg gum was made into 10
a printing paste by incorporating therein anthra-
quinone-2-sodium sulfonate and a dye paste of
the dye resulting from condensing 5:7-dibrom~
Isatin chloride with 3-hydroxy-4-methyl-6- 15
chloro-thionaphthene. The percentage compo- >
sition of the printing paste was as :I.'ollows
) Percent
- Printing gum...._...____....._.__._..__.._______._.;......_ 79.9
Dye paste (10% dye) - e 20 20
Anthraquinone-2-sodium sulfonate_________ 0.1

This product was printed on textile material_
which was then aged and developed in the usual
way. - The prints obtained were from 10 to 25% |
stronger than those obtained from g similar com- 25
position which differed only in the omission of the
anthraquinone-2-sodium sulfonate. |

Example IX

The printing paste having the following com- 3¢
position
Per cent
5:5’-dichloro-17: 7’~dimethyl-thioindigo (20%

dye paste) (C.I.No.1209) . __ . .. _____ 20
Thickener. __ . ____ e bd 35
Glycerine _ o e B
Sodium hydrosulfite. o 5
Sodium hydroxide (369% strength) __________ 5
Sulfoxite C._____ e e o e e 5
Water 3 40
Anthraquinone-beta-sodium sulfonate._._.._.___ 1

was prepared. In the preparation of this com-
position all of the ingredients except the last three
mentioned (namely, the sulfoxite C, water and
silver salt, were brought together,  uniformly 45
mixed and heated until reduction was complete,
whereupon the remaining ingredients were added

and the product stirred to uniformity. The

thickener in this case consisted of:

80% of a thickener oonsisting of: 0
109 e wheat starch
309 v e e '_.._British um
00 e e water

0 0 e e e et e e e water

159 e e potassium carbonate °°

This product was printed on textile material
which was then aged and developed in the usual
way. The prints obtained were stronger than |
those obtained from a similar composrtion which o

differed only in the omission of the anthraquin-.

B one-2-sodium sulfonate.

| | Example X | |
A printing paste was made i'rom the following )
ingredients: (o
| | | Per cent
6: 6'-diohloro-thioind1go dye paste (10% |
SOUAS) oo 20
Thickener_ . e ___ Bb"
Glycerine .o 570
NazS 204 e e e e e e 5
NaOH (36% strength) . o 5
Sodium formaldehyde-sulfoxvlate (Rongalite) 6
Woater o e e 3
Anthraquinone-z-sodium sulfonate .. o.__ 195



The method of preparation was as follows:
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‘composition adding 5% water and 15% potassium -

. The

dye paste thickener, glycerine, Naz2S20. and

-~ NaOH were uniformly mixed and heated until re-

10

20

30

- Per cent

5:5 - diﬂuoro-thioindigo dye paste (10% solids) 20
Thickener_____.._ e T e__ B5
Glycerine ..o e e D
NaaS204o o e D
NaOH (36% strength) oo oo D

' Sodium formaldehyde-sulfoxylate (Rongalite) 6
A4 ) - I SO -
Anthraquinone-2-sodium suli.'onate.._;_.._-____”_ 1

40

" duction was complete.” The Rongalite, water and

anthraquinone-2-sodium sulfonate were there-

after added. The product was stirred to uni-

formity. The thickener used was:
80% of a composition comprising: d

S 809D e British gum

The product was printed on textile niaterial_

This was aged and developed in the usual way.

‘The prmts were 10 to 259 stronger than those

‘made with a similar composition from which the

| a2 anthraquinone-2-sodium sulfonate had beenomit-

ted.
) En:ample XI

The following ingredients were incorporated
into a printing paste: |

The dye, thickener, glycerine, NasS204 and NaOH

were brought together and uniformly mixed.
Heat was applied until reduction was complete.

'Then the Rongalite, water and anthraqyinone-2-
- sodium sulfonate were added. The product was

stirred to uniformity.
The thickener used was prepared as follows

- In a composition consisting of 10% wheat starch,
30% British gum and 60% water, there were

stirred KzCOa ‘and water until the resultant ma-
terial was as follows:

. | L “Per cent
| Composition___' _______ S NIUANIPIR : |
WwWater o ———— D

- KeCO3 ____ : ..'...'._...__..__'__;..'.-;. _______ -.;__._'; 15
The printing paste obtained was printed on

‘8 textile material and aged and developed as usual.

b0
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1189) (20% solid dye paste) __ ... 20

- Thickener . e e DD

Glyce_rine\,__r________....;..........._'..- ______ e O

NaaS2 O e e s e o

NaOH ¢36% strength) - ______ 5
Sodium formaldehyde-sul:toxylate_u__,___..__.-. 6 -
Water. ——— 3

- Anthraquinone-2-sodium sulfonate__;._.__-____ 1

70
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These prints were from 10 to 259 stronger than
8 corresponding paste without the silver salt '

S E:cample XIr

A printing paste of the following composition
was prepared |
) | Per cent

4 4'-dichloro-5 5'-dibromo-indigo (C. I. No.
60

The method used in preparation was this: The
dye paste, thickener, glycerine, Na:S20: and
NaOH were uniformly mixed and heated to com-
plete reduction. The sulfoxylate, water and an-
thraquinone sulfonate were added. This product
was. stitred to uniformity. The thickener used
was made by mixing 10% wheat starch, 30%

‘British gum and 60% water and to 80% of such

~ This printing gum was mixed with a 12.5% color-

| paste being composed of;

being composed of:

5

carbonate. When the product was printed on a.

textile material, aged and developed, the prints

were found to be 10 to 259% stronger than those -
made without, any anthraquinone-z-sodium sul- 5

fonate.

- Example XIII
A thickener wWas prepared containing 10%

‘wheat starch, 309% - British gum and the re-
mainder water. This thickener was incorporated 10
" in a printing gum having the following eomposi- |

- tion:

| Per cent

- Thickener e ———— 56.5
Potassium carbonate. . ..o e 10 1
‘Sodium hydroxide. . eeeeeea 1
Preserver’s SyIruP - oo ocecmeeeee e 20
WateT - e e 7.5
Glycerine. . ____ -« _______ . e 5

20

paste of 4:4'-dimethyl-6: 6’-dichloro-thioindigo

-and sodium salt of anthraguinone-beta-sulfonic

acid to produce a printing paste This prmting |
| o5

Per cent
Printing gum. 79
Dye paste _ e ———— - 20
Anthraquinone-2-sodium sulfonate _________ S |

was printed on cotton textile material in the well 30
known way. Comparison with prints obtained
under similar conditions from a similar printing
-paste which omitted the silver salt showed about
209% greater strength in the print from the print-
ing paste of this invention. + ¢

Emmple XIV

A thickener was prepared containing 10% .
‘wheat starch, 30% British gum and the re-

35

~ mainder water. This thickener was incorporated 40

in a printing gum havmg the following composi-
tion - . |

Percent ~
- Thickener v e, D65
Potassium carbonate_ ... ___________ 10 45
" Sodium hydroxide___ oo 1
- Commercial glucose_.... ... .__.___... 15
" Glycerine_ __ oo e ——— D
Water o 12.5

This printing gum was nuxed with a 209% solids 50

"dye paste of 5:5'-dibrom-7:7’-dimethyl-thioin- .

digo and anthraguinone-beta-sulfonic acid .to
produce a printing paste 'I'his ,printing paate

Printing gum_..._____;..;.;.;..'._.._..-._._‘:.._.._....-_..'_;..._-~_ 79
Dye paste . _______ 22 20
Anthraquinone-2-sulfonic acid_-_____ e 1

was printed on coiton textile material in the well

- known way. The prints obtained under similar 60

- eonditions from a similar printing paste which
omitted the anthraquinone—2-sodium sulfonate
Were about 15% wesaker. | :

Ea:ample

The printing paste having <the following com-
position | | |

Per cent
4: 4’-dimethyl-thioind1go (10% dyve) - 20
Thickener __.__.-..-......____.._...._.._.....................'..........;. 515) 70
Glycerine 5
Sodium hydrosulfite...______.________ e D
Sodium hydroxide (36% strength) __________ 5
Commercial glucoSe. - e o 9

Silver salt____._____ R S S

' l‘-" ,
“i-




-t

was prepared. In the préparation of this compo-

- sition all of the ingredients except the commer-

M §

. 10

15

cial glucose, water and silver salt were added,
uniformly mixed and heated until reduction was
complete, whereupon the remaining ingredients

- listed were added and the product stirred to uni-

formity. The thickener in this case consisted of:

| Per cent
Water v e 53
Wheat starch._ . e e 8
Potassium ea.rbonate _______________________ 15
British 2201 ¢ + T A 24

"This produet was printed on textﬂe material

which was then aged and developed in the usual

way. The prints obtained were from 10 to 259%
stronger than these obtained from a srrmlar com-

~ position which’ differed only in the omission. of

20

25

30

39

40

45

50

the silver salt.
, - Example XVI

. The printing paste having the followlng com- |
position:

Per cent

- Dye paste of the thionindigo dye prepared

by well known methods from 2-thio-

glycol naphthalene (149 solids) o _____
Thickener 05
Glycerine . _.o_ oo 5
Sodium hydrosulfite _ ... oo o
Sodium h:,rdrqrnr:uzies (36% strength) __________ 5
Commercial ghICOSe o ————— 9
Anthraquinone-beta-sodium srﬂfenate _______ |

was prepared. In the preparation of this com-

position all of the ingredients except the com- .
- mercial glucose, water and anthraquinone-beta-

sodium sulfonafe were added, uniformly mixed

© and heated until reduction was complete, where-
upon the remaining ingredients were added and

the product stirred to uniformity. 'The thickener
in this case consisted of : |

Per cent
Water o e 53
Wheat starch_ ... e 8
Potassium carbonate_.... .. e 15
British gum. .. e 24

This product was printed on textile material

which was then aged and developed in the usual |

way. The prints obtained were from 10 to 259
stronger than those obtained from a similar com-

~ position which differed only in the omission of

65

60

6b -

70

the a.nthraquinone -2-sod.ium su]i' onate.
- Ezxample XVII |

‘The printing paste having the following com-
position:
Per cent

Dye paste of the dye resulting from cendem-
ing 5:7-dibrom-isatin chloride with 3-hy-
droxy - 4 - methyl-6- chloro-thionaphthene

‘thickener in this case consisted of:

2 ,024, 975

and the product stirred to uniformity. The

| ~ Per cent
Water .o e ——— D3
Wheat starch. . - 8 5
Potassium carbonate e -1
British gum.__ e . 24

This product was printed on textile material
which was then aged and developed in the usual

way. The prints obtained were from 10 to 256% 10
stronger than those obtained from a similar '
composition which differed enly in the omission

of the silver salt.
Example XVIII 15

The printing paste ha.ving the followmg com-
position: - | |

| Per cent 920

6: 6'—d1ethoxy-thioind1go (C. 1. No. 1218)

- (11.5% solids dye paste) ... - 20
Thickener oo em 85
Sodium hydrosulﬂte_.........._.._......_.........__,.__- B
Glycerine _. . e 5 o5
Sodium hydroxide (36% strength) PR
Commercial glucose... .o 9
Silver salte e — 1

was prepared. In the preparation of this com- |
position all of the ingredients except the com- 80

mercial glucose, water and silver salt were added,
uniformly mixed and heated until reduction was
complete, whereupon the remasaining ingredients
were added and the product stirred to uniformity.

The thickener in this case consisted of: - 86

| * o Percent

- Water .. D3
Wheat starch.. . 8
Potassium carbonate. .. 15 49

British gum._ _ e 24

' This product was printed on textile material

which was then aged and developed in the usual
way. 'The prints obtained were from 10 to 259%
stronger than those obtained from a similar com- 45
position which differed only 1n the omisslon 01'
the silver salt. ) _ 1
A zample XI

Ezample X x 50
'I'he printing paste having the follow:lng come-
position' -

Per cent
_4 4'-dichlor-5 5’-—dlbrom-1ndigo (20% sollds 85
~dye paste) o e e 20
Thickener e ————————————————————— DD
Glycerine oo oo e e o e o o o 5 -
- Sodium hydrosuifite....._____ rm——c——————— D
Sodium hydroxide (36% strength) e mm—— O 80
- Commercial glucose.._5 . 9
-Anthraquinone—beta-sodium sulfonate__..... 1

- was prépared. In the preparation of this com-

Th(itok‘z‘neioudw et gg position all of the ingredients except the glucose, -
Glycerine i 5 ‘water and anthraqulnene-beta-sodium sulfonate 65

| am h}E}B Eﬁ]ﬁt; --------- it == 5 were added, uniformly mlxed and heated until

. SSOdiodmm hydroxide ( 3-6?_;;;1;_ th; --------- 5 reduction was complete, whereupon the remain-
Commercial glucose ° & TooooTTE 9 ing ingredients were added and.the product
Anthra.quinone—z-sedium sufonate_________ 1 zg;gfsdtetg g?uermlty. The thickener in this case o
was prepared. In the preparation of this-com- ¢ , S . Per cent
position all of the ingredients except the glucose, Water oo BY
water and silver salt were added, uniformly Wheat starch._.__. .o ___ 8
mixed and heated until reduction was eomplete Potassium carbonate ______________________ 15
whereupon the remainlng lngredients were added Brltlsh UM e ———— 24 76
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This product was printed on textile material
which was then aged and developed.in the usyal
way. The prints obtained were from 10 to 2%
stronger than those obtained from a similar com-
position which differed only in the omission of
the anthraquinene-beta-sodium sulfonate.

Example XX
A printing gum was prepared from:
- | | - Per cent
. Thickener . 7.9
- RKaCO3 e e 16
Sulfoxite Co o 11
Glyecerine _ o )
Water e ————— 10

. The thickener contained 10% wheat starch, 30%

40

50

60

)

70

('3

British gum and 60% water. A printing paste
was made from the printing gum by adding 6:6’-

diethoxy-thioindigo (C. I. No. 1218) dye paste
containing 11.5% solids. To this mixture was
-~ added milled silver salt (sodium. salt of anthra-
‘quinone-2-sulfonic acid).
.ing paste had the following composition:

- Per cent
Printing gum._ . _ 79.9
Dye paste. o o e 20
Milled silver salt . e 0.1

Two other pastes (were prepared similar in all

respects except that in one the silver salt was

not milled and in the other the silver salt was
omitted. Prints were made from the three pastes
under similar conditions. The prints made from

~ the two printing pastes containing the silver salt

were 10 to 256% stronger than those made from
the paste from which silver salt was omitted.
But it is alsg worthy of notice that those prints
made from the paste containing the milled silver
salt were noticeably.stronger than those printed

with the paste containing silver salt which had

not been milled.

- Example XXI
A printing gum was made from:

.' - - Per cent
Thickener oo o e 67.5
KaCO3_ 8 .

Sulfoxite C 2 e, 4
QGlycerine_ __. . . e 5
15.5

The til'ickener contained 10% wheat'starch, 30%
British gum and 609% water, This prirting gum
wasased to make a printing paste by mixing uni-

formly with a dye paste containing 12.5% of 4:4’-
‘dimethyl-6:6’~-dichloro-thioindigo and a small

amount of milled silver salt. The followmg pro-

portions were present in the ﬁmshed composi-'

tion:

| | Per cent
Printing gum . .o 199
Dye paste e e 20
Mﬂled silver salt _________________________ - 0.1

Prints made from thjs prmting paste were 10 to
25% stronger than those made from a similar
paste in which silver salt was absent, and notice-
ably stronger than those made from a similar

- paste which contained silver salt Wthh had not

undergone the. mjlling process

- with a8 16%
~ thio-naphthene indigo, and the milled sodium salt

The resulting print- Prints were made from this paste.

_ 7
Ezample XX11
A printing gum was made from:
| ' _Per cent
Thickener oo rreeeme. 00D B
K oCO3 e o e e e e —————— 10
NAOH o e e e e e o e e 1

tose)_._.._.,.._._..____r. _________________ - 20
Glycerine_ ... ____ e D10
HzO . e 179

The thickener contained 10% wheat starch, 30% |
British gum and 60% water.. A printing paste

was made from this gum by mixing uniformly 15
solids dye paste of bis-beta-naph-

of anthraquinone-beta-sulfonic acld in the fol-
lowmg proportions: |

Per cent 20
79
20

Milled anthraquinone-beta-sodium suli’enate- 1

These -prints
were compared with prints made from a similar
paste which lacked the presence of the milled
assistant. The prints from the paste with the
milled silver salt assistant were 10 to 20% strong-
er than the others. They were also noticeably

- stronger than prints made from a similar paste 30
~ in which the silver salt assistant used was not

milled.
Example XXIII

A printing gum was prepared containing: 3b
- | - : | . Per cent
Thickener .. _______ e e -96.9
Potassium carbonate_ ... e 10
Sodium hydroxide._________ ————— Cme——— 1 40
Commercial glucose oo 15
Glycerine. - e ——— I
Water e 12.5

The composition of the thickener herem utilized 45
was 10% wheat starch, 309, British gum and 60%
water; This printing gum was made into a
printing paste with a 5:5’-dichloro-6: 6’-di-
methyl-thioindigo dye paste containing anthra-
quinone-2-sulfonic acid. The cemp051tion of the 50
prmtmg paste was: -

Per cent
Printing gum_______ . ___________ NI |
Color paste (12.5% dye solidS) <o 20
Anthraqrﬂnone-2-su1fomc acid_. .. ___—__..._ 1 55

This paste gave prints several percent stronger
than a similar paste not containing anthraquin-
one-2-sulfonic acid when printed, dried, aged and
developed in the usual way. 60
Ezample XXIV | |

- A thickener whose composition was 10% wheat
starch, 309 British gum and 60% water, was in-

- corporated into a pnntlng gum whose composi- 65

tion was:

| | o | | Per cent
Thickener _;_...._.__..__.._'_______.__._.'_ _________ 57.5
Sodium formaldehyde-sulfoxylate . 11
Glycerine_. . _ . __ e 5 10
Water..___...._..____.____‘_..____.........._.......__.....; 10.5

Tl:us printing gum was made into a printing paste
by mixing the same with appropriate quantities
of a 20% dye paste of 5:5’-dichloro-7:7"-dibrom- 75
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1ndigo and a water siispension of anthraquinone-
2-sodium sulfonate which had been milled in

water., The composition of the resulting prmt-
ing paste was as follows: |

Per cent

Printinggum___________ . __ 79.9

Color paste o o 20 -

- Anthragquinone-2-sodium sulfonate ________ 0.1

It is to be understood that the invention is not
Iimited to the specific dyes listed in the above

to those skilled in the art and are dlsclosed in such
publications as:
. 1. Technologie Der Textilefasern Kunstllche
Organische Fabstoffe H. E. Fierz-David, 19286.
2. Color Index (1924), Supplement (1928) S0~
ciety of Dyers and Colourlsts

- - 3. Fortschritte der Teerfa,rben—Febrikation P.

Friedlaender.
4, Farbstofftabellen Gustav Schultz (1931).

5. Enzyklopadie der Kiipenfabstoffe Truttw:in |

(1920).

Specific mention may be made of such other -
‘compounds as 2:3:2':3"-di-anthraquinone indigo,

1n- and an alkali metal salt of anthraquinone—z-sul-

bromo-2-peta-naphthindol-2~indol indigo,
digo, thioindigo 2 - (5:7-dibrom-indol)-~2’-an-
thracene indigo, 2-(5:7-dibrom-indol) -2’-naph-
thalene indigo 4:4’-diethyl-thioindigo, 5:5’-di-

methyl-bis-thionaphthene indigo, bis-alphanaph-

thindol indigo, 4:5:6:7:4’:5%:6’:7’-octo-chloro-
indigo, dimethyl-indirubin, dibrom-:ndirubin, dyes
prepared by the condensation of reactive 2-isatin

~ derivatives with naphthocarbazole bodies . (e. g.,

'35

40

60

70

70

ortho-tolu-5 -hydroxy-alpha-naphthccarbazole),
indolacenaphthene indigos, thionaphthene-indol-
indigos, and the like. The specific dyes of U. S.

Patents Nos. 1,658,252 and 1 '792 648 also merit.

particular mention.
The amount of the assistant is ordinarily va-

the paste used, based on a 12.5% solids dye paste.
In printing, the preferred amounts are about 1
to about 5%. Greater or smaller amounts than
this may be used whean desired. For example, the

use of 0.5 to 10% of the assistant-in printing gives

good results. Less than 0.5% may be used if de-

sired, although the result is not as noticeable as

that produced by .using an amount falling within

the preferred range. ' Generally, more than 109%
may be ussd withecut detriment to the printing |

process.
It will be recognized that the type of reduc-
ing agent is to be chosen according to the method

55 to be used ‘in applying the dye to the fiber.

Sodium f ormaldiahyde-sulfoxylate 1S a material
well adapted for printing vat dyes, inasmuch as it

1s not oxidized at ordinary temperatures and ex-

ercises its reduolng action at elevated tempera-
tures.

This invention is of great technical and com-'

mercial 1mportenoe since it has been found that
the presence of assistants of the type described
in indigoid printing pastes, and espacially in the
printing of thioindigoid dyes, makes possible the

production of prints of superior strength and

brightness to those obtained from a similar print-
ing paste from which the assistant has been omit-
ted. The prints are also much stronger and
brighter than printing pastes in which the as-
sistant is a substance such as anthraquinone.
As many apparently widely different embodi-
ments of this invention may be made without de-

parting from the spirit and scope thereof, it is to

be understood that we do not limit ourselves to

Other indigoid dyes are well known -

ried directly with the amount of solid dye and

2,024,975 | |
the speeiﬂe embodiments thereof except as de-

fined iu the i‘oliowmg claims.
We claim: .
1. A dye composition comprising a vat printing
and a substance selected from the group consist-
ing of anthraquinone-2-sulfonic acid, the am-
monium salt of anthraguinone-2-sulfonic acid
and alkali metal salts of anthraquinone-2-sul-

A

- fonic acid.

2. A dye paste comprising an 1ndigoid print- 10
ing and a substance selected from the group con-
sisting of anthraguinone-2-sulfonic acid, the am-

- monium salt of anthraquinone-2-sulfonic acid

and alkali metal salts of anthraqmnone 2-sul-

fonic acid. 1;5,
3. A dye paste comprismg a tthIl’idlgOid print-

"mg and a substance selected from the group con-

sisting of anthraquinone-2-sulfonic acid, the am-
monium salt of anthraguinone=2-sulfonic acid
and alkali metal salts of anthra.quinone-z-sul- 00

- fonic acid.

4, A dye paste comprising a thioindigoid print- -
ing and the sodium salt of anthraquinone-z-sul-
fonic acid. -

5. A printing paste comprising an indigoid dye 2 5

fonic acid. J

6. A prmting paste comprising a thioindigoid
dye and an alkali metal salt of anthraqmnone-2-
sulfonic acid. agn.

7. A printing paste comprising 4. 4'—d1methy1-
6:6’-dichloro-thioindigo and an alkali metal salt
of anthraquinone-2-sulfonic acid.. |

8. A printing paste comprising 6:6’-diethoxy-
thioindigo and an alkali metal salt of anthra- 95"
quinone-2-sulfonic acid.

9. An indigoid printing gum comprising an al-
kali metal salt ¢f anthraquinone-2-sulfonic acid.

10. A thionindigoid printing gum comprising
an alkall metal salt of anthraqmnone-2-su11’omc 40

acid.

11. The prooess of prmting indigoid dyes which
comprises applying to the fiber a printing paste’
comprising the indigoid dye, an alkali metal salt

of anthraquinone-2-sulfonic acid, printing gum, ,;

alkali and a reducing agent suitable for printing,
and thereafter drying, aging and developing the
print. -

12, In the process of prmtmg 1nd1gold dyes on
textiles, the step which comprises incorporating r;
a substance from the group consisting of anthra-
quinone-2-sulfonic acid and an alkali metal salt
thereof into the printing paste.

- 13. In the process of printing thionindigoid
dyes on textiles, the step which comprises incor- 55

porating a substance from the group consisting of

anthraquinone-~2-sulfonic acid and an alkali

‘mmetal salt thereof into the printing paste.

.14, In the printing of textile material, the step
of printing on the textile material with a printing 60
paste comprising - an 1nd1goid dye and an alkali
metal salt of anthraquinone-2-sulfonic acid.

15. In the prinfing of textile material, the step
of printing on the textile material with a printing
paste comprising an indigoid dye and. milled so- g5 -
dium anthra,qumone-z sulfone,te o

16. The process of prmtmg thioindigoid dyes

which. comprises applying to the fiber a printing

paste comprising the thioindigoid dye, an alkalj

metal salt of anthraquinone-2-sulfonic acid, 7¢ *

printing gum, alkali and a reducing agent suit-
able -for printing, and- thereafter drying, aging
and developing the print.

1%7. The process of printing thiolndigoid dyes
which comprlses applylng to the fiber a printing 75- "



" gteam, and re-oxidizing in a developer.

10

metal salt of anthraquinone-2-sulfonic aciﬂ.

printing gum, potash and sodium formaldehyde-

sulfoxylate, and théreafter drying, aging and de-
veloping the print. | | |

Yo - -
. 18. The method of printing with vat dyes of
“the indigoid type which comprises applying to the
 goods a composition containing the indigoid dye,

a reducing agent suitable for printing, an alkali
metal salt of anthraquinone-2-sulfonic acid and
an alkali . metal carbonate, aging the same in

19. A vat dye printing paste comprising a wa-

| | _ter-sgluble polyhydric alcohol and a substance

15

P

from the group consisting of anthraquinone-2-

sulfonic gcid, the ammonium salt of anthraquin-
one-2-sulfonic acid and alkali metal salts of an-

thraquinone-2-sulfonic acid.,

20. A printing, paste comprising a thioindigoid
20 dye, glycerin and_ a substance from the group con- |

. . 2,024,075
paste comprising a thioindigoid dye, an alkg.ll |

Y | - ' : | <
sisting of anthraquinone-2-sulfonic acid and al-
kali metal salts thereof. - .. | o

21. The process of preparing printed textile
materials which comprises printing on a textile
material with a printing paste containing a water- 5
insoluble thioindigoid color, a printing gum and
from about 0.1 to about 1.0% of an alkali metal
salt of anthraguinone-2-sulfonic acid. | |

22. The process -of preparing printed materials -
which comprises printing on a textile material 1o
with 4°4’-dimethyl-6:6’-dichloro thioindigo in

 the presence of an alkali metal salt of anthra-
- quinone-2-sulfonic acid. -

23. The process of preparing printed materials
which comprises printing on a textile material 15
with 6:6’-diethoxy thioindigo in the presence of

~ an alkali metal salt of anthraquinone-2-sulfonic

acid. | |
. HERBERT A. LUBS.

JOHN ELTON COLE. g




Certificate of Correction

Patent No. 2,024,975 December 17, 1935
HERBERT A. LUBS ET AL.

It is hereby certified that errors appear in the printed specification of the above
numbered patent requirnng correction as follows: Page 4, sccond column, line
39, for “Sulfoxite C__.5"" read Sulforite C___6; page 5, first column, line 2, for
‘“Na,S,0 read Na,S,0,; page 3, second column, lines 4, 10, 16, and 22, claims
1, 2, 3, and 4, respectively, for “dye”’ read printing; and lines 4, 10-11, 16-17,
and 22-23, claims 1, 2, 3, and 4, respectively, for “printing’’ read dye; same page and
column, line 39, claim 10, for “thionindigoid”’ read thioindigoud; and that the said
Lotters Patent should be read with these corrections therein that the same may
conform to the record of the case in the Patent Office.

Signed and sealed this 11th day of February, A. D. 1936.

[SEAL]

LESLIE FRAZER,

Acting Commissioner of Patents.
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