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This invention relates to the treatemnt of
products made of or containing organic es-
ters of cellulose. o _

An object of our invention is to partially
saponify products such as textile materials,
films and the like containing organic esters
of cellulose in such a manner that all the de-
sirable properties of such products are re-
tained, while further desirable properties are
imparted thereto. | S

A further object of our invention is to par-
tially saponify textile materials comprising
or consisting of organic esters of cellulose
and particularly cellulose acetate, under such
conditions that it is possible to dye the mate-
rial evenly. . o

Another object of our invention 1s to treat
textile materials such as fabric, yarn or the
like containing organic esters of cellulose
with a bath containing hydroxyl ions of such
concentration and at such temperature, that
partial saponification of the organic esters
of cellulose takes place in such a manner that
the ironing temperature of the textile mate-
rial is raised to almost the maximum with
a minimum degree of saponification, which
saponification is uniform. Other objects of
our invention will appear from the follow-
ing detailed description. _

The partial saponification of fabrics con-
taining cellulose acetate has formerly been
proposed .with the view of rendering the
same capable of being dyed by cotton dyes.
However, in the former practice, the saponiii-
cation was carried to such a large exent, of
the order of 25% loss by weight that many
of the valuable properties of cellulose ace-
tate fabrics were destroyed, and the great
loss of weight of the material involved eco-
nomic disadvantages. Moreover, the alkal:
concentration of the saponification bath and
the temperature of the bath were so high and
were so conducted that even saponification
did not take place, so that the fabric did

‘not dye evenly unless the saponification took

place to such an extent that the acetyl value
was decreased to an enormous extent and
even then the dyeing was not as even as that
produced by fabrics treated by our invention.

Fabrics made of or containing organic de-
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rivatives of cellulose, particularly cellulose
acetate, are now in wide use because of their
many highly desirable properties. However,
in ironing fabrics composed at least 1n part
of organic esters of cellulose, for instance
cellulose acetate, care must be taken to avoid
too high temperatures, since if the iron or
calender is above 200° to 230° C., sticking of
the fabric to the iron or calendar and melting
of the cellulose ester will sometimes result.

It is therefore desirable to raise the permis-

sible temperature of ironing as much as pos-
sible. .
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1t has .been found that when a textile mate-

rial containing cellulose acetate which sticks

to an iron above 220° C. 1s saponified, the

safe 1roning temperature 1s progressively
ralsed with progressive increases of degree of
saponification until an ironing temperature
of above about 260° (. is reached, above
which temperature the material, as well as
most other fabric materials, scorches regard-
less of the degree of saponification. Thus if
the goods has been saponified 1%, that is it
has suffered a loss of 1%, it may be ironed at
230° C., if saponified 8% 1t may be ironed at

250° C. and if saponified 5 to 6% it may be

ironed at above about 260° C. The textile
material may be saponified above 6 or 7%,
say to 10% or more 1f desired, but obviously
this is of no advantage from the standpoint
of raising the safe ironing temperature, al-

though it may be from the dyeing point of

view. However, unless the saponification is
carried out carefully and under the condi-
tions we have discovered, the material is not
saponified uniformly with the result that
level dyeing may not be obtained. Fabrics
containing irregularly saponified organic de-
rivatives of cellulose moreover, do not have
a uniform safe ironing point, so that if an
iron is applied at a high temperature that

is safe for the properly saponified parts, the

threads or spots not uniformly saponified
will stick or melt and thus impair the use-
fulness of the entire fabric or garment.

In accordance with our invention the tex-
tile material such as yarns, threads, fabrics
or garments made of or containing organic
esters of cellulose, and particularly cellulose
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acetate, 1s treated with a solution containing
hydroxyl ions of sufficient concentration to
cause saponification of the organic esters of
cellulose In an even manner, but not of such
high concentration to cause irregular sapon-
ification. The temperature of the treating
solution is preferably high but preferably
below the boiling point of water. In order
to further promote regular saponification,
the addition of a large amount of a neutral
salt such as sodium chloride may be made
but is not absolutely necessary.

In carrying out our invention, the textile
material containing cellulose acetate is sub-

‘merged 1n a bath containing a dilute solution

of an alkali or alkaline salt. The textile
material may be yarn or thread in the form
of hanks, cops or bobbins, or it may be any
woven, knitted or netted fabric. The solu-
tion may be applied in any manner other than
by immersion, such as by spraying to the
textile material. The concentration of the
hydroxyl ions should be sufficiently high to
cause saponification of the cellulose esters.
Thus we have found that an aqueous solu-
tion containing less than 0.07 grams of sodi-
um hydroxide per litre does not saponify
cellulose acetate yarns or fabrics and for
practical purposes of saponification, little
action takes place with 0.2 grams per litre
at 80° C. after one hour. The bath should,
therefore, contain hydroxyl ions of a concen-
tration corresponding to that of an aqueous
bath containing at least 0.30 or 0.35 grams
of sodium hydroxide per litre at 80° C. On
the other hand the concentration of the alka-
line solution should be kept below that which
will cause uneven saponification and thus ir-
regular dyeing.

While we do not limit ourselves to the spe-
cific concentrations, we have found that so-
lutions having a hydroxyl ion content cor-
responding to 0.4, 0.5, 0.6 or 0.7 grams of
sodium hydroxide per litre give eminently
satisfactory results. The temperature of the
bath is maintained at 70 to 90° C. and pref-
erably at about 80° C. We have found that

although the cellulose acetate textile mate-

rial will not initially be readily saponified in
an alkaline bath containing less than 0.2
grams of sodium hydroxide per litre at 80°
C., after the initial saponification by a strong-
er solution, saponification proceeds in a weak-
er alkaline solution so that the alkal‘ne bath
need not necessarily be maintained at the
concentration above 0.2 grams of sodium hy-
droxide per litre. However, we have found
that it is preferable to add alkali from time
to time to the bath to replace that which has
been consumed in the saponification reaction
so as to maintain the alkaline content sub-
stantially constant, since more regular sapon-
ification is obtained in this manner.

The saponification of the organic esters of
cellulose is permitted to proceed to any de-
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sired percentage of saponification which is
here given as the percentage of loss of welght
the material suffers by the saponification.
The cellulose acetate textile material may be
saponified 1% and have g safe ironing point
of about 230° C. If saponified 3%, its safe
Ironing point is about 250° C. If saponified
0 to 6% its safe ironing point is about 260°
C. This of course means that for short pe-
riods, the temperature of the iron might be
275° C. of more, Since the material scorches
above 260° C. regardless of the degree of sa-

onification proceeding further than 5 to

o saponification presents no considerable
advantage from the point of view of increase
of ironing point. However, it may be desired
to saponity further, say 10% to 259% or more
saponification for other reasons and this may
be done in accordance with our invention
since by our process the textile material pro-
duces level dyeing regardless of the degree
of saponification. A textile material con-
taining cellulose acetate saponified in accord-
ance with our invention produces level dye-
ing with SRA dyes and many other classes
of dyestuffs, a result not attainable by the
old methods of saponification.

The saponification of fabric may be car-
ried out in a tank, on the jig or in any other
suitable device. Often it is desirable to
thoroughly wet out the fabric prior to sub-
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Jecting it to the saponification bath. The °

alkaline material used in the saponificat’on
bath may be any compound that produces
hydroxyl ions of the required concentration.

It may be sodium hydroxide, potassium hy-

droxide, ammonium hydroxide, or it may be
alkaline salts that produce hydroxyl ions by
hydrolysis when dissolved in water, such as
sodium or potassium carbonate, sodium or
potassium phenolate, sodium or potass’um
sulphide, sodium or potassium silicate or tri-
sodium phosphate, etc. These alkaline
agents are used in such concentration as to
produce hydroxyl ion content corresponding
to that given by the stated proportions of
sodium hydroxide. The addition of a large
amount of a neutral salt such as sodium chlo-
ride or Glauber salt, to the extent of up to
20% to 259% to the saponification solution
alds in the production of level saponification,

‘especlally where a more concentrated alka-

line solution, such as one containing 1.0
grams sodium hydroxide per litre is used.
Examples of organic esters of cellulose
that may be used as constitutents of the tex-
tile material to be treated are cellulose ace-
tate, cellulose formate, cellulose propionate
and cellulose butyrate, etc. While most of
the detailed description is given with respect
to cellulose acetate, this is done merely by

~way of example and it is equally applicable

to other organic esters of cellulose.
As stated before, the product made of or
containing organic esters of cellulose may be
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of any character such as films or textile mate-
rials. By textile material 1s meant such ma-
terial as yarns, threads, fabrics, garments,
etc. The fabric may be knitted, woven or
netted or of any other suitable construction.
The fabric may consist wholly of yarns of
one or more organic esters of cellulose. More-
over, the fabric may be a mixed fabric con-
taining yarns of one or more organic esters
of cellulose and yarns of one or more other
fibres such as cotton, reconstituted eellulose,
(artificial silk) silk, wool or linen. Ex-
amples of such mixed fabrics are mixed cel-
lulose acetate and silk and mixed cellulose
acetate and cotton. . |

The treatment of a mixed fabric contain-
ing organic esters of cellulose and silk in ac-
cordance with our invention is of particular
advantage since 1f such mixed fabric contains
silk in the gum, partial saponification of the
organic esters of cellulose and degumming of
the silk take place simultaneously. A crepe
made of a cellulose acetate yarn warp and a
natural silk weft has been treated by our
process with highly satisfactory results.

In one mode of carrying out our invention,
the goods are scoured In an open bath on
strings or in any suitable machine such as a
jig with a bath containing olive oil soap for
an hour or so. The goods may then be re-
moved from the bath and saponified in a
separate bath containing fresh water and
alkali or they may be saponified directly in
the same scouring bath by the addition of a

requisite amount of caustic soda. The con-

centration of the alkali may be maintained

by the addition of small amounts of caustic
soda until the desired amount of saponifica-
tion 1s obtained. Until the operator has
gained sufficient experience, it 1s preferable
to check up the amount of caustic soda pres-
ent in the bath by titration with sulphuric

‘acid. After treatment of a few batches, the

method may be standardized for any given
machine. In those cases where the volume
of the bath 1s large as compared with the
weight of the goods being treated, it may not
be necessary to add more alkali, the degree of
saponification of the material being deter-
mined by titration of the bath to measure the

amount of alkali consumed. Where the pro-

portion of the goods 1s large as compared to
the size of the bath, it is necessary to add
alkali after the saponification has proceeded,
in order to supply sufficient alkali to produce
the desired amount of saponification. After
the treatment with the alkaline bath, the tex-
tile material is preferably thoroughly washed
to remove any trace of alkali or salts that
may remain therein, since the presence of
these materials causes a lowering of the safe
ironing point.

In order to further illustrate our invention

3

but without in any way being limited there- '

to, we give the following example:
o Example

- 100 kilograms of a crepe fabric contain-
ing 709% of cellulose acetate yarn and 30%
of natural silk are treated in an aqueous bath
of 6500 litres containing 5 to 10 grams of
olive oil soap per litre at a temperature of

80° C. After scouring the fabric in this bath

and without removal of the fabric from the
bath, there are added caustic soda in an
amount corresponding to 0.40 grams per litre
of bath. The duration of this treatment is 34
of an hour. The bath i1s then tested for its
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alkali content and further quantities of caus-

tic soda amounting to 0.2 grams per litre are
added 1n portions, maintaining a concentra-

tion of 0.35 grams per litre of alkali until

the additions are complete. The fabric is
then worked for two hours to give complete
degumming and saponification. The result-
ing fabric is found to be saponified to the ex-
tent of 5% of the cellulose acetate material,
and has an ironing point of 260° C., which is
equal to that of cotton. By this process the
silk 1s completely degummed and is unin-
jured. ' -

It is to be understood *hat the foregoing
detalled description is given merely by way
of 1llustration and that many variation may
be made therein without departing from the
spirit of this invention.

Having described our invention what we
claim and desire to secure by Letters Pat-
ent 1s: -

Method of increasing the ironing point of
a mixed fabric containing cellulose acetate
yarn and natural silk and simultaneously
degumming the natural silk comprising im-
mersing the same in a bath containing hy-
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droxyl ions corresponding in concentration

to that of an aqueous solution containing
about 0.5 grams of sodium hydroxide per
litre at a temperature of about 80° C., re-
plenishing the supply of alkaline material as
the same is consumed in the saponification
process so as to maintain the alkalinity of the
bath substantially constant and containing
the treatment until the cellulose acetate is
saponified not exceeding 119%.

In testimony
subscribed our names.

CAMILLE DREYFUS.
HERBERT PLATT.
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whereof, we have hereunto
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CERTIFICATE OF CORRECTION.

Patent No. [,897, 691. February 14, 1933.

CAMILLE DREYFUS, ET AL.

It is hereby certified that error appears in the printed specification of
the above numbered patent requiring correction as follows: Page 3, line
114, the claim, for “containing" read “continuing': and that the said Let-

ters Patent should be read with this correction therein that the same may coaq-
form to the record of the case in the Patent Office.

Signed and sealed this 9th day of May, A. D. 1933.

M. J. Moore.

(Seal) Acting Commisioner of Patents.
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