Patented Oct. 6, 1942

2,297,703

o

UNITED STATES PATENT OFFICE

2,287,703 . ¢
PROCESS OF TREATING ANIMAL FIBERS
Gustave Theodore Hug, Penns Grove, N. J., and

George Oliif Linberg, Newton, Mass

., assignors

to E. 1. du Pont de Nemours & Comnany, wil-
n, Del., a corporation of Delaware

No Drawing. Application July 30, 1941,
Serial No. 404,616

(CL 8—36)

9 Claims.

This invention deals with a process of treating
animal fiber, especially wool, whereby to incregse
its affinity for various organic compounds as
more fully defined below.

In the copending application of one of us, Se-
rial No. 329,108, it has been shown that if Wool
is treated with certain specified agents it acquires
increased affinity for indigo and other vat dyes,
as & result of which wool may be dyed with said
dyestuffs from an alkaline bath in a sufficiently
short time to avoid substantial injury to the ani-
mal fiber by the alkaline liquors.

In copending application of G. T. Hug, Serial
No. 403,074, filed July 18, 1941, a further devel-
opment of this invention is described wherein the
pre-treated wool is then dyed with azo dyes of
the so-called “ice-color” class. -

7 ter-soluble sulfides.
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The details of procedure as set forth in the;

earlier of said copending applications consisted
essentially of treating woolen material by pad-
ding it through a solution or suspension of'a sul-
fur-containing compound selected from & speci-
fled group, squeezing the textile material to re-

move excess solution, running the same into a .

steam-ager wherein it was exposed to steam at
atmospheric pressure for & short time, then rins-
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tion: :tormamldine-sulﬁxﬂc acid, hydrosulfite, the
aldehyde sulfoxylates, the bisulﬁtes and the wa-
All these were classed un-
der the single heading of sulfur-containing, vat-
reducing agents. Not all of these, however, are
satisfactory in our present improved process.
More particularly, we find that for the purpose

of the improved process of this application it is -

better to limit the treating agent to that sub-
group which dissolves in water with a mildly acid
reaction. The alkali-metal bisulfites and the

water-soluble hydrosulfites (e. g. sodium- or zinc-

hydrosulfite) are suitable examples of such
agents, and at the concentrations preferred for
this invention (1 to 4 ounces per gallon) they
give the pre-treatment bath & pH value some-
where between 3.5 and 4.5. Also, it is desirable
for the purpose of our invention that the drying
be effected at elevated temperature. No critical
lower limit has been found by wus for this tem-

_perature, but it should apparently be high enough

to cause decomposition of the treating agent with-
in the fiber. Of course, it should be low enough

- to avoid carbonization of the wool fiber. The
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ing the material with warm water and running

it directly into the vat containing the indigo or
similar dye.
We now find that superior results both from

the chemical viewpoint and from the viewpoint-
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of mechanical manipulation are obtained if the -

steaming ‘and rinsing steps are omitted and re-
placed preferably by a drying step, whereby the
wool is substantially rid of moisture prior to
its entry into the alkaline dyeing bath. The said
drying step, which may be carried out at a tem-
perature between 200 and 300° F., appears to in-
crease the rate of penetration of the wool by the
alkaline liquors and seems further to increase
the degree of dyeing or impregnation which it is
desired to effect by sald liquors. The ultimate
result is a stronger and more uniform dyeing, as
well as greater strength in the fiber itself,

Moreover, whereas in said prior process it was
necessary to enter the wool into the dye bath
promptly after the pretreatment, as otherwise
the effect of the pretreatment would be weakened
or lost, we find now that when the steaming step
is replaced by a drying step the effect of the pre-
treatment becomes much more stable, and further
treatment may be delayed in some cases for sev-
eral hours or even days.

As treating agents for the purpose stated the
following were mentioned in said prior applica-
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range of 160 to 300° F. may be taken as useful for
practical purposes.

In all other details the pre-treatment of the
animal fiber according to this invention and the
subsequent dyeing operation may follow the de-
tails set forth in the prior applications above re-
ferred to, and may be followed by dyeing accord-
ing to either of said copending applications.

Our invention accordingly consists of an im-

.proved process for treating animal fiber, such as
_wool, whereby to endow it with improved affinity

for indigo, anthraquinone vat-dyes, naphthols,

and in general for any organic compound which

does not dissolve in water except after trans-
formation into an —ONa compound or an equiv-
alent —OM compound, M being an alkali-metal.
By this we mean that the compound has to be
transformed into one which has one or more ONa
groups (or OM groups) attached to carbon in its
nucleus.

As additional typxca.l examples of such organic

compounds may be mentioned alpha- and beta- -

naphthol, 2,3-hydroxy-naphthoic acid, and the

various arylides of 2,3-hydroxy-naphthoic -acid .

which are well known in theart of dyeing textiles
by means of the so-called “ice colors.” These
compounds are not soluble in neutral or weakly
acid water, but they dissolve readily in alkaline
aqueous baths, presumably by forming an OM
compound in solution by direct action of the al-
kali on the phenolic OH group. .
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The vat dyes of the anthraquinone or indigoid
series likewise dissolve in water by virtue of
transformation into OM-compounds. These dye-
stuffs, as is well known, are characterized by their
content of ketonic groups (CO) in the molecule,
"and by their insolubility “in water. They may
be brought into solution however by “vatting”,
that is treating them with an aqueous bath con-
taining both alkali and a reducing agent. The
accepted theory of this phenomenon is that the

\co

/

group is reduced into &
>c—oz;[ ‘
/

group (the so-called “leuco-form”) which is in-
stantly neutralized by the alkali present into the
form =C—ONa, or equivalent form =C—CM,
depending on the particular alkali selected.
The increased affinity above mentioned which
.animal fiber -acquires’ for OM-type compounds
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when pre-treated according to this invention, ex- .

presses itself in an increased speed of absorption
of such compounds from their alkaline solution,
as well as in a stronger ultimate dyeing. As a
result of these factors, our improved process en-
ables the .development of continuous processes
for treatment of animal fiber in the form of
piece goods. - ’

This. development itself is of tremendous prac-
tical value inasmuch as it renders vat dyes and

“jce-colors” applicable, to wool in economical

manner, whereas hitherto such colors could be

- applied to.such fiber only under special and costly
procedures, if at all. -

- Without intent to limif our invention thereby,
the following examples are given to illustrate our
preferred mode of operation Parts mentioned
‘are by Weight

" A, INDIgo AND VAT DYES |
o " Ezample 1

-In a continuous operation, wool flannel. is
padded through an aqueous solution containing
2% ounces per gallon of sodium bisulfite at
.. 130-140° F. The time of immersion is approxi-

~ mately 3 seconds (operative range 1 to 10
seconds) and the squeezing rollers are adjusted
- to permit the material to retain 100 to 150% of
its weight of moisture. The material is then
thoroughly dried at a temperature of 240-275° F
The treated flannel is then run through a vat
contzining 3 ounces per ‘gallon of reduced indigo

- . 20% paste. The indigo is first reduced accord-

- ing to normal procedure with hydrosulfite and
_caustic soda and the bath is rendered alkaline
with ammonia. Time of immersion in the indigo
vat is 3. minutes at 125-130° F. After dyefng, the
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~monly employed in the dyeing of cotton.
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The pretreated flannel can now be dyed in a
bath containing reduced indigo 20% paste as de-
seribed in Example 1. Very much heavier shades
are obtained than if untreated ﬂannel is dyed in
a bath of equal strength.

E.'z:ample 3

Wool crepe is pretreated by padding through a
solution containing 2% ounces per gallon of so-
dium hydrosulfite and dried as described in Ex-
ample 2. It is then passed through a bath, for 2
minutes at 125° F., containing one ounce per
gallon of reduced Ponsol red BN double paste
(Color Index #1162), The vat dye is first re-
duced with hydrosulfite and caustic soda as com-
To
prevent an undue deleterious action of the alkali
on the wool, however, only two-thirds of the
normal amount of caustic soda is to be used for
reduction. After passage through the dye bath
the wool crepe is squeezed to remove excess
moisture and oxidized by chemical means. The
dyeings on the pretreated material are at least
50% stronger than dyeings on untreated crepe.

Example 4

Wool flannel is pretreated with sodium bisul-
fite as described in Example 1 and dyed as de-
scribed in Example 3, the color selected being
sulfanthrene blue 2BD paste (Color Index
#1184). The pretreated material becomes dyed
very much heavier than untreated wool.

B. Azorc Dy=us

Azoic colors are very- rarely, if at all, applied
to wool due to the deleterious effect of the alkali,
necessary to dissélve the derivatives of beia~
hydroxynaphthoic“#¢id, on the fiber. It has
been found, however, that a pretreatment with
sodium bisulfite or sodium hydrosulfite, followed
by drying, as described previously under Indigo,

" increases the affinity of wool for azoic colors. It
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cloth is squeezed ‘to remove excess moisture and -

-oxidized according to normal procedure.
- The dyeings so obtained are ‘at least 50%
stronger in shade than if untreated Wool 1s dyed
in an indigo- vat of the same strength :

, Ezample 2

Wool flannel is padded through a solutxon con-
taining 2% ounceés per gallon of sedium hydro-
sulfite at 100-110° F. The time of immersion is
approximately 3 seconds and the squeezing roll-
ers are adjusted to permit the material to retain
100 to 150% of its weight of moisture. The im-
pregnated material is then thoroughly dried at
240-275° P,-

therefore, becomes possible to obtain full, bright
shades of excellent fastness in a continuous opera-
tion on pretreated woolen piece goods by immers-
ing for 2 minutes in an alkaline solution of a
derivative of beta-hydroxynaphthoic acid at
80-100° P, drying and coupling for 1 to 10 min-

‘utes in a solution containmg a diazotized amino

compound. :

. The short immersion time, as well as the iow
temperature used, prevents any damage to the
wool resulting from the alkalinity of the baths.

_The details of the subsequent dyeing, including

composition: of dyeing bath, concentration of
each reagent, temperature, etc.” may follow in
general the similar established practme in the
case of cotton materials.

. Example 5
In a continuous operation, wool flannel is

padded through an aqueous solution contairing
215 ounces per gallon of sodium bisulfite at

. 130-140° F. The time of immersion is approxi- -
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mately 3 seconds (operative range 1 to 10 sec-
onds) and the squeezing rollers are adjusted to -
permit the material to retain 100 to 150% of its
weight of moisture. The impregnated material is

,then thoroughly dried at a temperature of
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240-275° P,

The pretreated Woolen material is then run
through a bath containing 1% ounces per gallon
of the anilide of 2,3-hydroxynaphthoic acid, pre- .
viously. dissolved by pasting with alcohol and
addmg the necessary amount of caustxc soda In
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place of alcohol, Turkey Red oil may be used, but
‘in either case the procedure followed is exactly
the same as is commonly practiced in cotton
dyeing: Time of immersion is 2 ‘minutes at
80--100° F

Following this treatment the cloth is squeezed

to remove excess moisture and-is dried at 240-
275° F. The cloth is then run through a bath
containing one-quarter ounce per gallon of 4-
nitro-2-amino-anisole, previously dissolved and
diazotized -according to standard procedure with

the necessary amounts of hydrochloric acid and:

sodium nitrite. Time of immersion in this bath
is approximately 3 minutes at 70-80° F. The
dyed cloth s then passed hetween squeeze rollers
to remove excess moisture, rinsed and soaped at
140-180° F.

The shades so obtained are very much fuller
and brighter than when untreated wool is dyed in
a bath of the same strength.

Ezamiple 6

Wool flannel is padded through an aqueous
solution containing 2% ounces per gallon of so-
dium hydrosulfite at 100~110° F. The time of im-
mersion is approximately 3 seconds and the

ot
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.squeeze rollers are adjusted to permit the cloth -

to retain- 100-150% of its weight of moisture.
The material is then thoroughly dried at 240-
275° F. .

.Immediately after drying the pretreaced. cloth
is passed through a bath containing one ounce
per gallon of the naphthylamide of 2,3-hydroxy-
naphthoic acid, previously dissolved with alcohol
and the necessary amount of caustic soda ac-
cording to comimon procedure. Time of immer-
sion is approximately 2 minutes at 80-100° F.
Following this treatment the cloth is again
squeezed, dried at 240-275° F. and run through a
bath containing one-half ounce per gallon of m-

" nitro-aniline, previously dissolved and diazotized
according to standard procedure. Time of im-
" mersion in this bath is approximately 2 minutes
at 70°.F. The dyed cloth is then passed between
squeeze rollers to remove excess moisture, is
rinsed and soaped at 140-180° F
The shades so obtained are at lea.st 50%
- stronger and much brighter than if untreated
wool is dyed in a bath of equal strength,

Example 7

Wool crepe is pretreated with sodium bisulﬂte
as described in Example 5. After drying, the pre-
treated cloth is immersed for 2 minutes in a bath

containing one ounce per gallon of the anilide of

2,3-hydroxynaphthoic acid. Following squeezing
to remove excess moisture and drying, the mate-
rial is run through a bath containing one-half

ounce per gallon -of 4-carbomethoxyamino-2,5-"

diethoxyaniline, which was previously dissolved

and diazotized according to common procedure. -

Time of 1mmersion is approximately 5 minutes at
70—80° F. The cloth is then squeezed, rinsed a.nd
soaped.

The dyeing so obtained is very much stronger
and brighter than that obtainable on untreated
wool.

Example 8

Wool flannel, pretreated with sodtum bisulfite
as described in Example 5 is passed through
a bath containing one ounce per gallon of the
o-toluidide of 2,3-hydroxynaphthoic acid, previ-
cusly dissolved with alkali according to common
procedure. Time of immersion is 2 minutes at
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ing, the prepared cloth is run through a bath
containing one-half ounce per gallon of diazo-
tized 4-nitro-2-amino-toluene. Time of immer-
sion is 2 minutes at 70° F. Following squeezing
and rinsing, the dyed cloth is soaped at 140-180°
P, :

Very much heavier and brighter shades are ob-
tained than if untreated cloth is dyed in a bath
of equal strength.

Example 9

. Wool flannel, pretreated with sodium hydro-
sulfite as described in Example 6 is passed
through a bath containing one-quarter ounce per
gallon of the bheta-naphthylamide of 2,3-hy-
droxynaphthoic acid, previously dissolved with
alkali according to standard procedure. Time of
immersion is 2 minutes at 80-100° F. Following
squeezing and - drying, the ‘prepared cloth is
passed through a bath containing one-half
ounce of the diazonium compound obtained from
4-chloro-2-amino-toluene hydrochloride. Time
of immersion is 4 minutes at 70° ¥. The dyed
material is then squeezed, rinsed and soaped.

Very much fuller and brighter shades are ob-
tained than if untreated wool is dyed in a bath
of equal strength.

It will be understood that the above examples
are merely illustrative, and that the details of
procedure may be varied within wide limits with-

out departing from the spirit of this invention

35

40

55

We claim:,

1. A process for treating animal filber whereby
to -increase its affinity for organic compounds-
which dissolve in water only after transforma-
tion into an OM-type compound, wherein M
stands for an alkali-metal, which comprises im-
pregnating said animal fiber with a reagent se-
lected from the group consisting of the water-
soluble bisulfites and water-soluble hydrosulfites,
the quantity of agent employed being less than
that which would reduce the wool to a' rubber-
like condition, and drying the fiber at a tem-
perature not less than 160° F,

2. A process for treating animal fiber whereby
to increase its affinity for organic compounds
which dissolve in water only after transforma-
tion into a compound having OM groups at-
tached to ¢éarbon, M being an alkali-metal, which
comprises impregnating said animal fiber with
an aqueous solution of a reagent selected from
the group consisting of the water-soluble bisul-
fites and water soluble hydrosuifites, the concen-
tration of said reagent in the solution being not.
greater than 4 ounces per gallon, and then dry-
ing the fiber at a temperatute between 200 and
300° F.

3. A process for treating animal fiber whereby
to increase its affinity for organic compounds
which dissolve in water only after transforma-
tion into a compound having at least one ONa

. group attached to carbon, which comprises im-

70

pregnating said animal fiber with an aqueous: so-
lution of an alkali-metal bisulfite at a concen-
tration of from 1 to 4 ounces per gallon, and

.then drying the fiber at a temperature between

240 and 275° F.

4. A process for treating animal fiber where-
by to increase its affinity for organic compounds
which dissolve in water only after transforma-
tion into a compound having at least one ONa

" group attached to carbon, which comprises im-

pregnating said animal fiber with an aqueous
solution of an alkali-metal hydrosulfite at a con-

approximately 85° F. After squeezing and dry- 75 centration of 1 to 4 ounces per gallon, and then
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drying the fiber at a temperature between 240
and 275° F. v

5. A process of dyeing wool fiber with a dye-
stufl selected from the group consisting of indi-
goid and anthraquinone-type vat dyes which
comprises impregnating said wool, in the ab-

&

sence of alkali, with an agueous bath of a suifur- -

containing reagent selected from the group con-
sisting of the water-scluble bisulfites and the
water-soluble hydrosulfites, drying the wool at a
temperature between 200 2nd 300° F., and then
treating the same with an alkaline vat contain-
ing said color in reduced form.

6. A process of dyelng wool fiber with azoic
colors of the so-called “ice-color” series, which
comprises impregnating said wool, in the absence
of alkali, with an aqueous bath of a sulfur-con-
talning reagent selected from the group con-
sisting of the water-soluble bisulfites and the
water-soluble hydrosulfites, drying the wool at a
temperature between 200 and 300° F., and then
treating the same with an alkaline agueous so-
Jution of an “ice-color” coupling component, dry-
ing the fiber and further treating the same with
an aqueous solution of & diazonium compound
to develop an a2o dye on the fiber.

7. A continuous process for dyeing wool piece’

goods, which comprises treating said goods in
an aqueous bath containing an alkali-metal bi-
sulfite in.quantity of from 1 to ¢ ounces per gal-
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lon but containing no added alkali; drying the
plece goods at a temperature between 240 and
275° F., and then treating the same with an al-
kaline vat containing the reduced form of a dye-
stuff selected from the group: consisting of indi-
goid and anthraquinone-type vat dyes, and final-
ly subjecting the dyed fabric to an oxidation
treatment to oxidize the vat dye on the fiber.

8. A continuous process for dyeing wool piece
goods, which comprises treating said goods in
an aqueous bath containing an alkali-metal bi-
sulfite in quantity of from 1 to 4 ounces per gal-
lon but confaining no added alkali; drying the
piece goods at a temperature between 240 and
275° F., and then treating the same with an alka- -
line aqueous bath containing an azoic coupling
component, and finglly treating the fabric with
a diazo bath to develop an szo dye on the fiber.

9. A process for dyeing wool fabric with indi-
go, which comprises treating the fabric with an
aqueous solution of sodium bisulfite containing
the latter in a concentration of 2 to 3 ounces
per gallon, drying the fabric at a temperature
between 240 and 275° F., and then running the
same into an alkaline vat containing indigo in
reduced form and subjecting the dyed fabric to
oxidation whereby to regenerate the indigo dye
on the fiber. :
GUSTAVE THEODCRE HUG.
GEORGE OLAF LINBERG.



