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This invention is concerned with a finishing
process for textile fabrics, especially cotton fab-
rics, and with the fabrics so produced. More par-
ticularly the invention relates to a process for
producing highly permanent, lustrous, glazed and
embossed effects upon such fabries.

Heretofore the art has sought to produce effects
of the type here attained by impregnating the
fakric with a thermosetting resin and then calen-
dering or glazing the fabric at elevated tempera-
tures, the resin normally becoming cured or set
as an incident of the calendering or glazing. The
finishes so produced have a number of defects.
Thus, when the resin employed contains nitrogen,
as is generally the case, e. g., urea, thiourea, mela-
mine, ete., the finish is at least to some extent
chiorine retentive. As a consequence, when the
fabric is laundered and no anti-chlor rinse is
used, the fabric retains chlorine taken from any
bleaching reagents which may have been present,
with the result that on later ironing, the fabric
becomes yellowed and weakened. The yellowing
may be noticeable, even when the fabric is dyed,
unless the shade is quite dark. It is virtually im-
possible, using one of the nitrogen-containing
resins, to produce a finished white fabric which
will remain white. In any case, the permanency
to washing and/or dry cleaning of the fabric may
be unsatisfactory.

"The present invention has as an object to pro-
vide a process giving satisfactory finishes without
the use of resing or through the use of resins in
recduced amounts, whereby the indicated adverse
effects are either eliminated or substantially re-

duced. Another objeet is to provide a finishing 3

treatment which does not result in any serious
weakening or deterioration of the component
yvarns of the treated fabric. Still another object
is 0 give added permanence to finishes imparted
by calendering.

The process herein is distinguished, inter alia,
in that before the fabric is mechanically treated
as determined by the desired finish, there is de-
posited in and on the yarns thereof a readily
defermable cellulosic material.  Following the
raechanical treatment, the fabric is impregnated
with formaldehyde and/or a formaldehyde donor,
i. e., a formaldehyde-yielding substance, and with
a material adapted to catalyze the reaction of
czllulose and formaldehyde, the impregnated fab-
rie heing later heated as necessary to effect the
indicated reaction.

When there is used in the practice of the proc-
ess a cellulosic substance from which cellulose is
readily precipitated or regenerated, as is pre-
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ferred, the fabric is subjected at some stage to a
treatment adapted to bring about conversion of
the substance or its residuum to cellulose.

It will be understood that the nature of the
mechanical treatment varies depending upon the
surface characteristics sought. In general, such
calendering operations as friction and chase cal-
endering are contemplated, along with embossing,
schreinering, glazing, beetling, and the like, all of
which are designated in this descripticn and in
the claims as ‘“calendering.”

It has been found that the deposited cellulosic
material, which remains permanently or substan-
tially permanently on the fabric, enables attain-

5 ment of a better, more durable calendered or em-

bossed finish with relatively little mechanical
damage to the yarns of the treated fahric. In
fact, by reason of the presence of the deposited
cellulosic material, the yarns in some cases actu-
ally may have a greater tensile strength after the
calendering treatment than before.

In carrying out the process as practiced accord-
ing to one of two preferred schemes, the parent
fabric is initially impregnated with an aqueous
solution of cellulose xanthate and is thereafter
gubjected to the action of an acid, sulfuric aeid,
for example, to regenerate the cellulose from the
xanthate. Pollowing this operation, the fabric is
washed and preferably while still moistened at
least to a slight extent is subjected to the me-
chanical treatment, most usually a calendering
operation. Thereafter the fabrie, either in the
wet or dry state, is impregnated with formalde-
hyde and a ecatalyst, ammonium thiocyansate for
instance, and passed through a hot air curing
chamber in which it is maintained at a tempera-
ture of the order of 350° F. for a few minutes
to bring about reaction between the celluloss and
the formaldehyde. Although the nature of such
reaction is not definitely known, that there is a
definite reaction is conclusively established by the
fact that the affected cellulose is insoluble or at
lzast has a reduced solubility in copper-ammonia
solution.

Using the other of the two preferred schemes,
the procedure is as above described except that
not until after the mechanical treatment is the
fabric treated in an acid bath to convert the de-
formed cellulose xanthate to regenerated ceilulose.
Alternatively, instead of decomposing residual
cellulose zanthate prior to curing, the treatment’
in the acid bath may be delayed until after the
curing operation.

Instead. of solutions or dispersions of cellulose
xanthate, other solutions or dispersions from
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which cellulose can be regenerated or precipitated,
so as to become a permanent or substantially
permanent part of the fabric, may be employed
in the practice of the invention—for example,
cellulose in cuprammonium solution, or in certain
quaternary solvents. In addition there are cer-
tain cellulose compounds, dispersible in and pre-
cipitatable as such from aqueous, or agueous-
alkaline media, which can be similarly employed,

e. g. cellulose ethers of a suitable degree of etheri- 1

fication, such as the ethyl or propyl ethers, and
hydroxy ethers such as the ethyl hydroxy ether
of cellulose. The terms “dispersion” and “dis-
persed” as used in the specification and claims are
intended to include all of the foregoing, whether
they be true solutions or colloidal dispersions.
Those cellulosic materials generally applied in
the arts in solution in organic solvents are un-

suited for the purposes of the invention. As ex-
emplary of this class of materials, nitrocellulose 2

may be cited.

Formaldehyde donors which may be employed
in place of formaldehyde itself in the practice
of the invention include hexamethylenetetra-
mine, certain formals, paraform and the like.
Also there may be used resins synthesized in
part from formaldehyde which, under the con-
ditions of the heating and curing steps of the
process, are capable of providing formaldehyde
for reaction with the cellulose. ‘These form-
aldehyde-resins are therefore formaldehyde
donors and such resins are prepared, as is well
known in the art, by reacting formaldehyde
with suitable materials, for example, urea, thio-
urea, a ketone such as acetone, or melamine or
numerous other materials. Particularly pre-
ferred for this purpose are water-soluble pre-
condensates or low polymers of methylolurea,
methylol melamine and the like. It is recognized
that such resins are of the class noted in the
forepart hereof as tending through chlorine re-
tention to cause discoloring of the fabric from
ironing. However, in the present case the resins
can be employed in relatively small amounts so
that such undesirable effects are mitigated. The
principal advantage residing in the use of form-
aldehyde-resins as formaldehyde donors goes to
the fact that the finish, in addition to being
highly durable, is rendered more resistant to
creasing.
sary that the resin be used in sufficient quantity
that all of it is not exhausted in providing form-
aldehyde for reaction with the cellulose. We
may, of course, employ such resins in an impreg-

nating bath additionally comprising in any de- ¢

sired ratio either formaldehyde added as such
or a formaldehyde donor other than a formalde-
hyde-resin. Also resins of a relative high state
of polymerization may be used in conjunction
with the soluble low polymers.

Many substances are known to catalyze the
reaction of formaldehyde and cellulose. These
are in general acidic substances or substances
which become acidic at the elevated temperatures
at which the reaction takes place, e. g., tartaric
acid, lactic acid, boric acid, various sulfonic acids,
oxalic acid, acetic acid, formic acid, salts such as
ammonium thiocyanate, ammonium acid phos-
phate, ammonium chloride and the like. Cata-
Iytic properties have also been attributed to es-
sentially neutral salts, especially inorganic salts,
and to alkaline substances such as caustic soda,
alkali carbonates and the like. A number of the
foregoing substances also catalyze the polymeri-
zation of the formaldehyde-resins just discussed.

For this effect it is obviously neces- 5
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Most of the mechanical treatments here con-
templated are carried out at an elevated tem-
perature. For example, in calendering cotton
fabric containing cellulose xanthate or ceilulose
regenerated from cellulose xanthate the calender
rolls are generally maintained at a tempera-
ture of the order of 350° te 425° ¥. The pres-
sure exerted by the rolls will vary depending on
the fabric and the finish desired. Usuaily, how-
ever, the total nip pressure is ketween 10 and
60 tons. Rolling, chasing, or embossing calen-
ders as well as friction calenders are, of course,
applicable to the invention, preferred practices
of which are illustrated by the following ex-
amples, which are not to be taken as in any way
limitative of the scope of the invention.

Example 1

A bleached, cotton fabric counting 80 x 80,
weighing 4.0 yards per pound, and having a grey
width of 37 inches was impregnated in a mangle
with an agueous cellulose xanthate composition
containing 3.0% cellulose (present as the cellu~
lose in the xanthate), 2.5% sodium hydroxide
and 2.0% of a substantive, non-ionic softener.
In addition, the bath contained products of the
xanthation reaction.

The pick-up from the bath was ahout 50%.

The impregnated fabric was run without dry-
ing into a bath of 10% sulfuric acid in which
the xanthate was decomposed leaving regen-
erated cellulose in and on the fabric. The acid-
treated fabric was thoroughly washed first with
hot and then with cold water, squeezed off and
partially dried by passing through a heated
tenter frame at near grey width. The fabric as
it emerged from the frame carried about 10 to
159 moisture and was immediately passed three
times through a friction calender heated to 400°
F. and exerting a total nip pressure of 55 tons.
Following this operation, the calendered fabric
was impregnated in a mangle with a 5% aque-
ous solution of formaldehyde containing 0.3%
ammonium thiocyanate. The pick-up was about
50%. The formaldehyde-impregnated material
was substantially dried by passing it through a
tenter frame heated to about 260° F. There-
after it was passed throughahot air curing cham-
ber in which the fabric was maintained at 350°
F. for two minutes. The cured fabric was sub-
jected to the action of an agueous scouring hath
(containing 0.5% sulfonated higher fatty alco-
hol detergent, and 0.2% ammonia) and then
thoroughly washed in hot and cold water, re~
spectively. The framed finished fabric was
characterized by a rather high gloss or glaze, yet
it had a pleasingly soft and and good tensile
strength. Upon repeated washing the fabric re-
tained its glossy finish and pleasing hand sub-
stantially unimpaired.

Example 2

A bleached cotton fabric counting 80 x 92.
weighing 3.50 yards per pound, and having a grey
width of 40 inches was impregnated in a mangle
with an agqueous cellulose xanthate composition,
made by dissolving cellulose xanthate (prepared
from well aged alkali cellulose) in water, and
then neutralizing with dilute acid to a pH of
about 7 under conditions avoiding any perma-
nent coagulation or precipitation of the cellulose
xanthate. The composition had the following
formulation, ignoring products of the xanthation

r.a
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reaction and reaction products from the neu-
tralization:

Per cent by weigh
Cellulose (present in the xanthate) 2.0
Substantive, non-ionic softener

The pick-up by the fabric from the bath was
about 50%.

The impregnated fabric was conveyed through
a heated tenter frame at near grey width. The
fabric as it emerged from the frame carried about
10 to 15% moisture and was immediately passed
through an embossing calender heated to aboub
400° &,

Following the calendering, the fabric was run
into a bath of 10% sulfuric acid in which any
remaining xanthate was decomposed, leaving
mechanically deformed regenerated cellulose in
and on the fabric. The acid-treated fabric was
thoroughly washed first with hot and then with
cold water, squeezed, and dried by passage
through a heated tenter frame at near grey width.
After this operation, the fabric was treated with
a 5% agqueous solution of formaldehyde contain-
ing 0.3% ammonium thiocyanate. The pick-up
from the formaldehyde bath was about 50%.
The formaldehyde-impregnated material was
substantially dried by passing it through a tenter
frame heated to about 260° 7. Thereafter it was
passed through a hot air curing chamber in which
the fabric was maintained at about 350° ¥. for
two minutes. The cured fabric was scoured and
washed and finished as in Example 1. The fin-
ished fabric had a well defined, three dimensional
emhossed pattern which was fast to washing.

Example 3

The treatment was the same as in Example 2
through the embossing operation. IIowever, the
embossed fabric, without any intervening oper-
ation was treated with a 5% aguecus solution of
formaldehyde containing 0.3% ammonium thio-
cyanate and enough dihydrogen ammonium rhos-
phate to neutralize any residual alkali in the cel-
lulose xanthate. The pick-up from the modified
formaldehyds bath was about 106%. The form-
aldehyde-irapregnated material was substantially
dried by passing it through a tenter frame heated
o aboub 250° ¥. Thereafter, it was conveyed
through a hot air curing chamber (340° ¥, for
two minutes). The cured fabric was run into a
hath of 1589 sulfuric acid in which any remain-
ing xanthate was decomposed leaving deformed,
formalized regenerated cellulose in and on the
fabric. Subsequently, the cured fabric wsa
washed and then scoured, washed again, and fin-
ished as in Example 1. The finished fabric had
properties in general similar to the fabric of
Example 2.

Example 4

The treatment was the same as in Ezample
2, except that the fabric was impregnated using
the cellulose xanthate bath of Bzample 1, instead
of the cellulose xanthate bath of Example 2, and

xcepbing, further, the fact that the = nthate-
impregnated fabric was passed thrice through a
friction calender instead of once through ain
cibossing calender as in Example 2. The fin-
ished fabric had properties in general simiiar 10
the fabric of Example 1.

Example 5

In a modification of the process as illustrated
by Example 1, the treatment may conforia v
such example through the calendering operation.
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Thereafter, in lieu of impregnating the fabric
as described in such example, the fabric may be
impregnated by running the same through a bath
containing 10% melamine-formaldehyde resin
(water-scluble low polymer) and 0.3% isopropyl-
amino-hydrochloride. On subsequent passage of
the impregnated fabric through the hot air cur-
ing chamber (350° 7. for two minutes), some
formaldehyde is freed from the resin for reaction
with the cellulose while the undecomposed por-
tion polymerizes to confer crease resistance to the
fabric.

Calendering or embossing the xanthate-im-
pregnated fabric with the cellulose xanthate sub-
tantially undecomposed, or only partially de-
ompozed gives added permanence to the calen-
dered snd embossed <ffects obtained. While it is
iesiranle to substantially neutralize the cellulose
canthate, parvially neutralized xanthate, or even
un; ized xanthate is operable. To neutral-
ize the cellulose xanthate reaction mixturs one
may use for example dilute mineral acids, or-
ganic acids, or other acidic substances.

As is well known in the ari, cellulose zanthaie
is readily prepared by reacting carbon bisuifide
with suitebly aged alksli cellylose and dispers-
ing the reaction product in water, if necessars
with the 2id of a small amount of caustic soda.
The amount of regenerated cellulose, or ceilulosic
material added to the fabric may vary widely
with the fabrics treated aund the effests desired,
bus will usually be within the limits of a few
tenths to several per cent—5 to 12 per cent or
higher. After impregnation with celivlose xan-
thate, the fabric is preferably not dried if th
regeneration or precipitation of the cellulose is to
follow immediately. In any case the fabric is
preferably not compietely dried prior to calen-
dering. The fabric, after the calendering siep,
may be dried at z high temperature, for ex-
ample 350° 7., but i is vsually adeguate to dry
ab normal temperatures, for example 280° F.
prior to the formsaideliyde impregnation. In the
impregnation steps the lquid pick-up may vary
widely but usually will be between the limits of
somewhat less than 53 per cent up to 240 per
cent or higher. The time and temperatur
quired to bring about reaction of the formalde
nyde and the ceilulose and/or the cellulosi
terizl chiefly depend on the sirength of the ¢ai
alyst, and the amount of catalyst employed.
Usually, the concenbration of the formaldehyde
wili He within the range of from one to 15%,
depending on the structure and composition of
the fabric, the finish desired, and other consider-
ations.

While any suitable softener can be employed
at one or more stages of the process, it is pre-
ferred to use a substantive softener such as &
non~ionic softener—for example, an alkaline dis-
persion of a substituted fatiy amide, or an anicnic
softener especially for admixture with cellulose
xanthate solution.

It is to be understoed that the present inven-
tion may be applied not only to eotton fabrics,
but also to fabrics of linen, cellulosic ray
especially spun rayons, and to their mixtures with
cotton.

Having thus described and illustrated our in-
vention, what we claim is:

1. Method of finishing cellulosic textile fabrics
comprising depositing in and on the yarns of tiwe
fabric from an agueous medium a mechanically
deformable celluiosic material dispersed in said
medium, said cellulosic material being reach-
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able with formaldehyde, thereafter calendering
the fabric to provide the desired finish while the
fabric is free from acidic catalytic materials,
thereafter impregnating the calendered fahric
with at least one substance of the class consisting
of formaldehyde and formaldehyde donors and
with a catalyst for the reaction of formaldehyde
and the cellulosic material, and finally heating
the fabric to produce such reaction.

2. Method of finishing cellulosic textile fabrics
comprising impregnating the fabric with cellu-
lose xanthate from an aqueous medium, there-
after treating the impregnated fabric with a cel-
lulose-regenerating agent, thereafter calendering

the so-treated fabric to provide the desired finish 1

while the fabric is free from acidic catalytic ma-
terials, thereafter impregnating the calendered
fabric with formaldehyde and an acidic catalyst
for the reaction of formaldehyde and cellulcse
and finally heating the fabric to a temperature
and for a period of time effective to bring about
such reaction.

3. Method of finishing cellulosic textile fabrics
comprising impregnating the fabric with cellulose
xanthate from an aqueous medium, thereafter
calendering the so-treated fabric to provide the
cesired finish while the fabrie is free from acidic
catalystic materials, thereafter treating the ecal-
endered fabric with a cellulose-regenerating

agent, thereafter impregnating the fabric with &

formaldehyde and an acidic catalyst for the re-
action of formaldehyde and cellulose and finally
heating the fabric to a temperature and for a
period of time effective to bring about such reac-
tion. :

4. Method of finishing cellulosic textile fabrics
comprising impregnating the fabric with cellulose
xanthate from an aqueous medium, thereafter
calendering the so-treated fabric to provide the
desired finish while the fabric is free from acidic
catalytic materials, thereafter impregnating the
calendered fabric with formaldehyde and an
acidic catalyst for the reaction of formaldehyde
and cellulose, thereafter heating the fabric to a
temperature and for a period of time effective to
bring about the indicated reaction, and subse-
quently subjecting the fabric to treatment with
a cellulose-regenerating agent.

5. Method of finishing cotton fabrics compris-
ing
xanthate from an aqueous medium, thereafter
treating the impregnated fabric with acid to re-
generate cellulose from the xanthate, thereafter
calendering the so-treated fabric to provide the
desired finish while the fabric is free from acidic
catalystic materials, the fabric as introduced to
the calendering being in a moistened condition,
thereafter impregnating the calendered fabric
with formeldehyde and an acidic catalyst for
the reaction of the formaldehyde and cellulose
and finally heating the fabric to a temperature
and for a period of time effective to bring about
such reaction.

6. Method according to claim 5 where the
calendering consists of a hot calendering opera-
tion.

7. Method of finishing cellulosic textile fabrics
comprising impregnating the fabric with sub-
stantially neutral aqueous cellulose xanthate so-
lution, thereafter calendering the so-treated
fabric to provide the desired finish while the
fabric is free from acidic catalytic materials, the
fabric as introduced to the calendering being in
a moistened condition, thereafter treating the
calendered fabric with a cellulose-regenerating
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agent, thereafter impregnating the fabric with
formaldehyde and an acidic catalyst for the re-
action of formaldehyde and cellulose and finally
heating the fabric to a temperature and for a
period of time effective to bring about such re-
action.

8. Method according to claim 7 where the
calendering consists of a hot calendering opera-
tion.

9. Method of finishing cotton textile fabrics
comprising impregnating the fabric with a sup-
stantially neutral aqueous cellulose xanthate so-
lution, thereafter calendering the so-treated
fabric to provide the desired finish while the
fabric is free from acidic catalytic materials, the
fabric as introduced to the calendering being in
a moistened condition, thereafter impregnating
the calendered fabric with formaldehyde and
an acidic catalyst for the reaction of formalde-
hyde and cellulose, thereafter heating the fabric
to a temperature and for a period of time effec-
tive to bring about the indicated reaction, and
subsequently subjecting the fabric to treatment
with a cellulose-regenerating agent.

10. Method according to claim 9 where the
calendering consists of a hot calendering opera-
tion.

11. Method of finishing a cellulosic textile
fabric comprising depositing in and on the yarns
of the fabric from an aqueocus medium a me-
chanically deformable cellulosic material dis-
persed in said medium, said cellulosic material
being reactable with formaldehyde, thereaficr
calendering the fabric to provide the desired

finish while the fabric is free from acidic catalvtic

materials, thereafter impregnating the ecalen-
dered fabric with a formaldehyde-resin and s=n
acidic catalyst, and finally subjecting the impreg-
nated fabric to heat whereby a porticn of the
resin becomes more completely polymerized to
impart crease resistance to the fabric, the re-
maining portion providing formaldshyde for re-
action with the cellulosic material.

12. Method according to claim 11 where the
cellulosic material deposited on the fabric is cel-
lulose xanthate and the fabric is treated at some
stage to convert the cellulose xanthate to ve-
generated cellulose.

13. Method of finishing cellulosic textile fabrics
comprising impregnating the fabric with celly-
lose xanthate from an agqueous medium, there-
after treating the impregnated fabric with & col-
lulose-regenerating agent, thereafter calznder-
ing the so-treated fabric to provide the desired
finish while the fabric is free from acidic catalytic
materials, thereafter impregnating the ecalen-
dered fabric with a formaldehyde-resin and an
acidic catalyst, and finally heating the fabric to
a temperature and for a period of time effeckive
to bring about polymerization of the resin snd
reaction of formaldehyde with the cellulose.

14. Method of finishing cotton fabrics compris-
ing impregnating the fabric with cellulosze
xanthate from an aqueous medium, thereafter
treating the impregnated fabric with acid o re-
generate cellulose from the xanthate, thereafter
calendering the so-treated fabric fo provide the
desired finish while the fabric is free from acidic
catalytic materials, the fabric as introduced to
the calendering being in a moistened condition,
thereafter impregnating the calendered fabric
with a formaldehyde-resin and an acidic catalyst,
and finally heating the fabric to a temperature
and for a period of time effective to bring about
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pbolymerization of the resin and reaction of
formaldehyde with the cellulose.

15. Method of finishing cellulosic textile fabrics
comprising impregnating the fabric with sub-
stantially neutral agueous cellulose xanthate so-
lution, thereafter calendering the so-treated
fabric to provide the desired finish while the
fabric is free from acidic catalytic materials, the
fabric as introduced to the calendering being in
a moistened condition, thereafter treating the
calendered fabric with a cellulose-regenerating
agent, thereafter impregnating the fabric with a
formaldehyde-resin and an acidic catalyst, and
thereafter finally heating the fabric to a tem-
perature and for a period of time effective to
bring about polymerization of the resin and reac-
tion of formaldehyde with the cellulose.

16. A textile fabric prepared by the method of
claim 1.

17. A textile fabric prepared by the method of
claim 2.
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18. A textile fabric prepared by the method of
claim 11.
19. A textile fabric prepared by the method of
claim 13.
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