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Provisional Specification : Section—4.
The following Specification describes the nature of this invention,

This is an invention by Handady Venkatakrishna
Udupa, Director, Mysore Seshaier Venkatachalapathy,
Scientist and Sankaranarayanier Chidambaram, Scientist,
all of the Central Electrochemical Research Institute,
Karaikudi, Madras State, all Indians,

This invention relates to the discovery of a new
reducing agent, Dialdehyde Starch {DAS) for dyeing textile
materials with vat dyes and similar type of dyes which
require the use of reducing agenis like sodium hydro-
sulphite,

Hitherto it has been proposed to reduce vat dyes by
employing generally sodium hydrosulphite and zinc hydro-
sulphite in alkaline medium. It had also been found
earlier that oxycellulose behaves in a similar manner to
hydrosulphite in the reduction of vat dyes from hot alkaline
suspensions.

This is open to objection that the reducing agents
reported in literaiure suffer from the following drawbacks,—

{i) Unstable, (ii} Costly, (iii}) non-availability in the
market, {iv) to be imported and (v) insoluble material
{oxycellulose) remaining in the bath.

The object of this invention is to obviate these dis-
advantages by the use of the new reducing agent, dialdehyde
starch now suggested, According to the present invention,
the vat dye is reduced to a leuco cempound by using
alkaline solution of dialdehvde starch and the textile material
is impregnated with the leuco dye in the bath, Afterwards,
fhe textile material is removed from the vats, washed with
water and wrinkled and kept in ajr for oxidation and
drying.

To these ends, the invention broadly consists first in
the reduction of the wvat dye by the use of an alkaline
solution of dialdehyde starch to prepare the dye bath,
Then the textile materials are impregnated and later exposed
for the air oxidation. In this connection, it may be men-
tioned that an alkaline solution of sodium hydrosulphite has
only a copper number of 13 as against a copper number of
6 to 11 only for oxycellalose and 68 for dialdehyde starch,
the new reducing agent.

The following typical examples are given to illustrate
the invention :

EXAMPLE I—{Vat dyeing with Vat Brown-2 (3)

2 g of dialdehyde starch was added to 35 ¢c of water
<ontaining 2 g of sodium hydroxide in a flask. 05 g of vat

Brown-2 G was added to it and the whole contents was
heated to boiling and kept for 2 minutes. The textile
material {5 g in the form of a hank) which had undergone
pretreatment, with auxiliaries like Turky red oil and wet-
ting agents, was immersed in the vac bath for 15 minutes.
Then the textile material was removed, wrinked, washed
with water and exposed to air for drying and oxidation, A
brilllant brown coloured textile materjal was obtained, with
@ shade superior to that obtained from a bath using 2 g of
sodium hydrosulphite instead of dialdekyde starch.

EXAMPLE II—[Dyeing with Vat Yellow-G (N)}

The procedure was the same as given under Example [
except that O3 g of vat yellow G (N) was taken instead of
Vat Brown-2 G, A brilliant yellow coloured material was
obtained which was superior to the sample dyed using 2 g.
of sodium hydrosulphite.

EXAMPLE III—(Dyeing with Vat Violet R, R.)

The procedure was the same as given under the
Example T except that 5 g of Vat Viclet R. R. was used
instead of Vat Brown 2 G. A brilliant violet coloured
textile material was obtained with the same advantage as
indicated for the other two dyes.

The following are the main advantages of the inven-
tion :

{1} The reducing agent employed in this process is
handled in a quite stable form as DAS and is generated as
needed by heating with alkali.

{2y The reducing agent employed in this process is
cheaper when compared to sodium hydrosulphite and does
not leave a residue 3s in the case of oxycellulose,

{3} It has copper number nearly 3 times more than
sodium hydrosulphite which makes it a superior reducing
agent weight for weight. The reducing power of the reagent
employed is therefore very high and hence imparts brilliancy
to the textile material.

{4y This reducing agent can be produced indigenousty
from starchs (Indian Patent No. 79,075) and is substitute
for sodium hydrosulphite and in certain cases is also superior
to it.

(5) The use of this reducing agent, DAS, in textile
dyeing should lead to considerable economy.

(6) The use of this reducing agent will avoid any sulphur
residues on the yarn leading to degradation of cellulose.

Complete Specification Section—.

The following Specification particularly describes and asceriains the natuve of this invention and the manner
in which it is to be performed ;—

This invention relates to a process for the reduction
of a vat dye and has particular reference to the discovery
ofa new reducing agent, dialdehyde starch (DAS) for
dyeing textile materials with vat dyes which require the
use of reducing agents like sodium hydrosulphite,

Hitherto it has been proposed to reduce vat dyes by
employing generally sodium hydrosulphite and zinc hydro-
sulphite in alkaline mediom. It had also been found earlier
that oxycellulose behaves in a similar manner to hydro-
sulphite in the reduction of vat dyes from hoi alkaline
suspensions,
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This is open to objection that the reducing agents
reported in literature suffer from the following drawbacks :

(iy Unstable, {ii) costly, (iii} non-availability in tpe
market, (iv) to be imported and (v) insoluble matersial
{oxycellulose} remaining in the bath.

The object of this invention is to obviate these dis-
advantages by the use of the new reducing agent, dialdehyde
starch now suggested,

According to the present invention, there is provided
a process for the reduction of a vat dye by the use of a
dye bath consisting of a reducing agent in an alkaline
medium characterised in that dialdehyde starchis used as
the reducing agent to prepare the dye bath.

An alkaline solution of dialdehyde starch is used to
prepare the dye bath.

The reducing agent is generated from dialdehyde starch
as needed by heating with alkali.

Starch oxidised to dialdehyde starch using electrolyti-
cally regenerated periodic acid in accordance with the
process of Indian Patent No, 79075 may be used.

Sodium hydrosulphite may be mixed with dialdehyde
starch.

Thus, sodium hydrosulphite may be added to dialdehyde
starch.

The reducing agent for carrying out the process may
comprise dialdehyde starch and sodium hydrosulphite.

Thus the vat dye is reduced to a leuco compound by
using alkaline solution of dialdehyde starch and the textile
material is impregnated with the leuco dye in the bath.
Afterwards, the textile is removed from the vats, washed
with water and wrinkled and kept in air for oxidation and
drying.

Thus, first the vat dye is reduced by the use of an
alkaline solution of dialdehyde starch to prepare the dye
bath. {By ‘‘dye bath™ we mean a solution containing the
dye, alkali and the reducing agent} Then the textile
materials are impregnated and exposed for the air oxidation.

The following are the main advantages of the in-
veation :

{1} The reducing agent employed in this is handled in
a quite stable form as DAS and is generated as needed by
heating with alkali,

(2) The reducing agent empioved in this progess is
cheaper when compared (o sodium hydrosulphite and does
not leave a residue as in the case of oxycellulose,

(3) The use of this reducing agent, DAS, in textile
dyeing should lead to considerable economy.

{4) The use of this reducing agent will avoid any
sulphur residues on the yarn leading to degration of
celivlose.

The following typical examples are given to illusirate
the invention :

EXAMPLE I—{Vat dyeing with Vat Brown-2G)

2 g. of dialdehyde starch was added to 35 cc of waier
containing 2 g. of sodium hydroxide ina flask. 0'5g of
vat Brown-2G was added to it and the whole contents was
heated to boiling and kept for 2 minutes. The textile
maierial {5 g, in the form of a hank) which had undergone
pretreatment, with auxiliaries like Turkey red oil and wett-
ing agents, was immersed in the vat bath for I5 mimates.
Then the textile material was removed, wrinkled, washed
with water and exposed to air for drying and oxidation. A
brilliant brown coloured textile material was obtained, with
a shade superior to that obtained from a bath using 2 g, of
sodium hydrosulphite instead of dialdehyde starch.
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EXAMPLE H—{Dyeing with Vat Yeliow-G (N)}

The procedure was the same as given under Example |
except that 05 g of vat yellow G (N) was taken instead
of Vat Brown-2 G. A brilliant yeliow coioured material
was obtained which was superior (o the sample dved using
2 g. of sedium hydrosulphite,

EXAMPLE IH—(Dyeing with Vat Viclet R. R.y’

The procedure was the same as given under the
Example I except that 0°5 g. of vat violei R. R. was used.
instead of Vat Brown.2 G, A brilliant violet coloured
textile material was obtained with the same advantage as
indicated for the other two dyes.

EXAMPLE IV

2 drops of Turkey red oil was added to 0t g of
Magenta in a beaker and a paste was made,
DAS was added to 2 g. of NaOH in 100 c.¢. of water., Lt
was heated to 80°C and 0'1 g. of sodivm hydrosuiphite was.
added. To this solution, the paste of the dye was added
and vatting was continuved till the leuco colour was ob-
taired. Then 10 g, of yarn was immersed in this vat for-
15 minutes. Then the varn was removed and wrinkled.

A brilliant magenta coloured material was obtained.

EXAMPILE V

01 kg. of dye consisting of Magenta and Blue was
added to a kot solution 1 kg. of dialdehyde starchin 2 kg.
of caustic soda in water at 90°C. Then ihis solution was
added to a stock . vat which was previously dyed using zinc
and sodium sulphite. When the leuco celour was obtained
after 25 minutes, 10 kg. of scoured yarn was immersed for
about 20 minutes. Then removed, wrinkled and air oxidised..
A brifliant bluish violst shade was obtained.

We Claim ;

1. A process for the reduction of a vat dye by the use:
of a dve bath consisting of a reducing agent in an
alkaline medium characterised in that dialdehyde-
starch isused as the reducing agent to prepare the
dye bath.

2. A process as claimed in claim (1) wherein an alkaline.
solution of dialdehyde starch is used to prepare the.
dye batb.

3. A process as claimed in claims (1) or (2) wherein.
the reducing agent as needed is generated from dial-
dehyde starch by reacting with alkali.

4. A process as claimed in any of the preceding claims.
wherein sodium ‘hydrosulphite is mixed with dialde-
hyde starch.

3. A process as claimed in any of the preceding cleims.
wherein the vat dye is reduced to a leuco compound
by using the alkaline solution of dialdehyde starch
and textile material is impregnated with the Ieuco-
dye in the bath,

6. A process as claimed in claim (5) wherein afterwards,
the textile material is removed from the vats, washed
with water and wrinkled and kept in air for oxi--
dation and drying.

7. A process as claimed in any of the preceding claims
which broadly consists first in the reduction of the
vat dye by the use of an atkaline solution of dialde.
hyde starch to prepare the dye bath, theu the textile
materials are impregnated and later exposed for the-
air oxidation.

8. A process for the reduction of a vat dye substantially
as hereinbefore described.

Dated this 5th day of October, 1970

(Sd. PATENTS OFFICER).
Council of Scientific and Industrial Research..
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