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This invention relates to the treatment of ‘textile mate-
rials formed of interlocked yarns of protein-containing
fibers and to the products thereof. = It relates more par-
ticularly to ‘a process of treating woven and knitted textile
materials comprising scale-surfaced protein fibers, such as
wool and wool-containing fabric, whereby the textile ma-
terials are stabilized against shrinkage.

An object of this invention is to apply certain aqueous
dispersions of - resins to -protein-containing woven and
knitted textile -materials which; after. heating, markedly
reduce the tendency of the materials to shink or render
them substantially shrink-proof. - Another object is to
provide a process for shrink-proofing of textile materials
formed  of interlocked yarns containing scale-surfaced
protein -fibers, whether of natural -or  artificial origin,
through the use of the aforesaid dispersions. It is an ob-
ject to shrink-proof the textiles without adversely affecting
such: other properties of the textile as wearing qualities,
tensile strength, dye-fastness qualities, or hand.. Still an-
other: object is to produce protein-containing textile ma-
terials, particularly woolen fabrics, which Have a much re-
duced tendency to shrink and which also retain-the de-
sirable characteristics: which areassociated with ‘woolen
fabrics.

While- this invention is principally - concerned with im-
provements of, and more particularly the reduction of
shrinkage -and/or complete stabilization of, textile mate-
rials of proteinaceous types, and while the invention. is
described primarily in terms.of wool-containing textiles,
the invention embraces the treatment.of other protein-
containing woven and. knitted. textile materials such as
those made of or containing silk, mohair, fur, Aralac and
other synthetic fibers which are produced from casein,
soybearns, zein, collagen, et ceterd, and especially scale-
surfaced protein fibers of either natural or artificial origin.
Such textile materials may contain only one kind of pro-
teinaceous fiber or a mixture of such fibers with other nat-
ural or. synthetic fibers such as of cotion, linen, rayon,
nylon, or polymers of acrylonitrile.

A number of different methods have been proposed for
the treatment of textile materials formed of or containing
wool or other protein fibers in-order to prevent or decrease
shrinking. .. In many cases such reduction in shrinking
tendencies has been obtained at the sacrifice of some other
desirable property of the material. - Some treatments dam-
age the fiber, reduce or completely inhibit the capacity of

the textile material to be dyed with acid dyestuffs, reduce’

the wearing qualities, while othérs impart an undesirable
harshness ‘to ‘the fabric.
manently effective and may even cause an ultimate ‘in-
crease in shrinkage. Still other shrink-proofing methods
are difficult to apply with umforrmty and create hazards
to the “workers involved: in their applications. Some
treatments reduce the wash-fastness of dyed fabrics,
The process of treating the woven and knitted textile
materials in accordance with the invention comprises-im-
pregnating them with an aqueous dispersion 'of a water-
insoluble linear emulsion copolymer of the kind:described
in detail below and then heating the textiles at a temper-
ature which isvat least as high as 212° F.; but which is
lower than the charring point of the textile. During the
treatment of the textiles in this way a chemical reaction is
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believed to take place between the proteinaceous portion
of the textile and the copolymer in the dispersion. - The
copolymer appears to be chemically bound to the textile
and net merely deposited as a dry coating on the fibers.
As a tesult; the resinous copolymer is not leached or re-
moved from the textile during subsequent wet-washing
or. dry-cleaning operations especially with chlorinated
hydrocarbons.

In accordance with the present invention, it has been
found that certain- polymers are capable of improving
the .abrasion resistance of the protein-containing textiles
and-are highly effective for the stabilization of textiles
comprising at least 40% by weight of scale-surfaced pro-
tein fibers, such as wool.. More particularly, it has been
discovered that certain linear addition copolymers con-
taining: N-methylolamide groups with or without other
coreactive groups, in certain proportions, when applied to
protein-containing woven -and knitted textile fabrics and
cured. by heating at elevated temperatures, impart resist-
ance to normal laundering operations such as may be per-
formed with modern detergents of the type represented by
Tide, All, and Fab, as well as resistance to dry-cleaning
by chlorinated hydrocarbons such as carbon tetrachloride.
By “coreactive” is meant groups which react with the N-
methylolamide groups.

The linear addition copolymers applied in accordance
with the present invention are water-insoluble copolymers

- of -a mixture of copolymerizable monoethylenically un-
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‘Other treatments are not per-
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saturated molecules comprising ‘(A) 0.5 to 6% (prefer-
ably 1:t0 4% ). by weight of N-methylolacrylamide, N-
methylolmethacrylamide, or of .a mixture thereof;, which
compounds may be represented by the generic formula

HC=C—(CHjz) s H

CONHCH:0H [¢9)

in-which 7-is an integer having a value of 1 to 2,and-(B)
zero to 6% by weight of :a monomer which contains a
group coreactive with the N-methylolamide group, ~The
copolymers should have:an apparent second ordet transi-
tion temperature, Ty, which is not over 0° C. The molec-
ular weight may be from 100,000 to 10,000,000.. The T
value referred to herein is the transition temperature or in-
flection temperature which is found by plotting the modu-
lus of rigidity against temperature. - A convenient method
for determining modulus of rigidity is -described by I.
Williamson, ‘British Plastics 23, 87-90, 102 (September
1950). The Ty - value here used is that: determined at
300 kg./cm2

The coreactive monomers are those which contain re-
active hydrogen atoms -in amide- groups (—CONH,;),
amino groups (—NH;), hydroxyl groups (—OH), and
carboxyl. or carboxylate groups (—COOH). Examples
include -acrylic acid, methacrylic iacid, ‘itaconic acid,
acrylamide, methacrylamide,; g-hydroxyethyl acrylate or
methacrylate, N-g-hydroxyethyl-acrylamide or -meth-
acrylamide, p-hydroxypropyl acrylate or methacrylate, N-
p-hydroxypropyl-acrylarmide . or --methacrylamide, g-hy-
droxyethyl or g-hydroxypropyl vinyl ether or vinyl sul-

" fide, and B-aminoethyl vinyl ether or' g-aminoethyl acry-
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‘may be secondary atoms, ie.,

late. ~The nitrogen atoms of the amide and amino groups
they may have only-one
hydrogen atom ‘attached thereto, as: in N-(g-(«-meth-
acryloxy-acetamido)ethyl) NN’-ethyleneurea or B-(N-t-
butylamino)ethyl methacrylate but it'is preferred that the
nitrogen atoms are primyary atoms because of the greater
reactivity thereof. - The amide groups embrace ureido
groups as in ureidoethyl acrylate or methacrylate, or.in
ureidoethyl vinyl ether or sulfide.

Besides the N-methylolamide, and coreactive' monomer.
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when present, the copolymer comprises units whxch may
be obtained from one or more esters of the formula
H;C=C—(CHg) paH

|
COOR an

wherein n is an integer having a value of 1 t0 2, R is an
alkyl group having 1 to 18 carbon atoms when n is 1
and 4 to 18 carbon atoms when » is 2. Examples of the
latter esters are butyl methacrylate, methyl acrylate, ethyl
acrylate, butyl acrylate, t-octyl acrylate and methacrylate,
and octadecyl acrylate and methacrylate. When mono-
mers, such as wacrylonitrile, methyl methacrylate, vinyl
acetate, and styrene, which produce homopolymers hav-
ing high T; values are used, the proportion of any such
monomer used in the copolymer is limited to that which
will produce, with the other monomers used in the par-
ticular copolymer, such as ethyl acrylate, methyl acrylate,
butyl acrylate, or octyl acrylate or methacrylate, a Tj
value of 0° C. or less.

The N-methylolamide of Formula I may be used in
greater amounts than the 6% upper limit mentioned and
the coreactive monomer may be used in greater amounts
than'the 6% upper limit mentioned above, but generally
the total of N-methylolamide units and of units coreactive
therewith should not exceed 25% by weight and the opti-
mum results are obtained when these monomers are used
in the ranges heretofore .given. Higher proportions of
the compound of Formula I tend to make the product
excessively stiff and higher proportions of the coreactive
compound tend to reduce the wash-resistance of the prod-
ucts. The preferred copolymers are those employing
N-methylolacrylamide. In general, these copolymers are
twice as efficient for a given content of the monomer of
Formula I, other components and all conditions being the
same, as the copolymers obtained from N- methylolrneth—
acrylamide.

It is noteworthy that the application of acrylamide or

methacrylamide - copolymers in conjunction with free -

formaldehyde, other conditions being the same, does not
preduce products having the laundering-resistance and
dry-cleaning resistance obtained with the copolymers of
the present invention.

The N-methylolamide copolymers may be produced by
conventional emulsion polymerization . procedures em-
ploying a suitable emulsifier such as a non-ionic, cationic,
or an anionic emulsifier or mixtures of a non-ionic with
a cationic or an anionic emulsifier in conjunction with a
free-radical initiator which may, if desired, be a compo-
nent of any of the well-known redox systems. Examples
of emulsifiers that may be used include sodium lauryl sul-
fate, t-octylphenoxypolyethoxyethanols containing from
about 10 to 50 oxyethylene units per molecule, and
lauryl pyridinium chloride. The amount of emulsifier

may range from about 5% to 6% on the weight of

monomers.  Any free-radical initiator such as azodiiso-
butyronitrile, t-butyl hydroperoxide, and ammonium or
potassium persulfates may be employed. The propor-
tion 'of initiator may be from 0.1% to 2% on the weight
of monomers.

The polymers used in the present invention may also
be graft or block copolymers wherein one or more, but
not all, of the monomers are first polymerized and. then
ofe or more other monomers are copolymerized with the
first polymer obtained. Thus, methacrylamide or N-
methylolacrylamide may first be homopolymerized or co-
polymerized with one or more, but less than all, of the
comonomers to be introduced into the ultimate copoly-
mer, and then the last monomer or monomers are added
to the system and copolymerized or grafted on to the
first homopolymer or copolymer formed. The same pro-
cedure may be used in reverse -order to graft the meth-
‘acrylamide .or N-methylolacrylamide on to a previously-
formed homopolymer or copolymer of other monomeric
units. Again, a plurality of monomeric units may be in-
troduced .in succession and the meth_acryl‘amide or N-
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methylolacrylamide may be introduced at the beginning,
at any intermediate stage, or at the end as desired.

The proportion of the polymer that is applied to the
fabric may vary widely, such as from 1 to 20% by weight
of the fabric, a proportion of 3 to 10% being preferred.
The hand or feel of the fabric may be wvaried widely de-
pending on the polymer selected. Thus, with a given N-
methylolamide -monomer, a softer and more lubricous
hand may be imparted by copolymerizing with @ comono-
mer of such character that it introduces a long-chain fatty
group into the copolymer. . For example, the N-methylol-
amide monomer may be copolymerized with acrylic,
methacrylic, or itaconic esters of alcohols containing from
1 to 18 carbon atoms, the longer the chain of the alcohol
the more lubricous the hand.

The dispersion is deposited on the textile material by
such means as exhausting, spraying, or dipping. The
textile material should be saturated and impregnated by
the dispersion. This can be done at any desired tem-
perature short of the boiling point of the dispersion. Or-
dinarily, the textile is padded at room temperature with
a dispersion which has been adjusted to a resin-content of
about 1 to 25%.- The material being treated must pick

- up or take up and then retain sufficient dispersion to pro-

vide from 1 to about 20%, and preferably from 3% to
10% of the copolymer; based on the weight of the dry
stabilized textile. ,

The impregnated textile material must then be heated

- at a temperature between 212° F. and 400° F. for a period
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- colorless, non-toxic, non-irritating,

of -about one-half minute to 30 minutes, the higher the
temperature, the shorter the period required. A flash cure
at temperatures above 400° F. even up to-500° F. for
short periods of five to ten seconds may be employed. In
any event, the time and temperature should not be such
as to damage the fabric. Preferably, this heating is ef-
fected at a temperature from 240° F. (for about 10 to
15 minutes) to about 310° F. (for about 5 to ‘10 min-
utes), and it is believed that it effects some chemical
reaction involving the polymer and possibly the textile.
In any event, the heating sets the polymer on the tex-
tile, and reduces shrinkage and/or imparts-full dimen-
sional stability thereto.  Drying of the treated textile
and the heat-treatment which effects the chemical reac-
tion can be carried out simultaneously or concurrently
in ome step, or the textile can bé substantially or com-
pletely dried at ‘a conveniently lower - temperature and
then heated later at the higher temperature. As will be
evident to those skilled in the art, the optimal length of
the heating period depends on the particular temperature
which is employed, - on the parhcular copolymer, and on
the quantity thereof which is on the textile. Buf in any
case the heat-treatment does not require a long period and
is usually measured in minutes, generally one to thirty
minutes and preferably about five to fifteen minutes. The
most satisfactory time of heating for any particular com-
bination of disperswns and textile is readily determined
by heating pieces of the impregnated textile for varying
lengths of time at a given temperature and then measur-
ing the resultant stabilization of the individual pieces by
means of a wet-washing test. .

The aqueous. dispersions. of the copolymers of the
monomers of Formula I, especially those with alkyl
acrylates or methacrylates mentioned above, are generally -
and free of any dis-
agreeable odor, before, during, and after application to
the fabric. They are easily applied, involve no fire haz-
ard, and require no solvent recovery system. ~They do
not alter the color of the wool, whether dyed or not.
The finished fabrics are generally not deleteriously altered,
and are frequently improved, in respect to their resist-
ance to deterioration on exposure to sunlight, heat, and
normal ageing conditions.

In some cases, it may be advantageous to add an acid
or acidic substance to the dispersion with which the tex-
tile is treated to accelerate the reaction and to bring about
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the stabilization or reduction in éhrjnkage in a shorter
period of time at a given temperature or at a lower tem-
perature in a given time. - Strong.acids such as formic,

oxalic, sulfuric, and phosphoric acids are recommended.’

There may also be used acidic substances or salts that
are substantially neutral at ordinary temperature but. 1ib-
erate acid on heating during the curing stage, such as am-
monium - phosphate, ammonium thiocyanate, hydro-
chloric or other acid salts of a hydroxy aliphatic amine
including 2-methyl-2-amino-1-propanol, - 2-methyl-2-ami-
10 --1,3 - propanediol, - tris(hydrexymethyl)aminometh-
ane, 2-phenyl-2-amino-1-propanol, . 2-methyl-2-amino-1-
pentanol, 2-aminobutanol,. triethanolamine, 2-aigo-2-
ethyl-1-butanol, also ammonium chloride, pyridine hy-
drochloride, benzyldimethylamine oxalate. - For this pur-
pose from 0.1% to 2% acid or acidic'substance, based on
the weight of the pad liquor, is suggested.

As stated hereinabove, the products obtained employ-
ing the aqueous dispersion of the N-methylolamide-con-
taining copolymers of the present invention have good
resistance to.laundering and dry-cleaning when the co-
polymer is used as the sole stabilizing agent and is cured
in the manner stated hereinabove.  Such products-are also
free of any tendency to become discolored on chlorina-
tion and ironing. However, for some ‘purposes, particu-
larly where chlorination and/or ‘ironing ‘are not en-

countered, the copolymer of the present invention may be -

employed in conjunction with a thermosetting resin: con-
densate such ‘as an aminoplast ‘or polyepoxide. - The
amount of such condensate that may be included in the
binder compositions may be as high as 20% by weight of
the copolymer, a proportion of 3 to 10% being preferred
when such condensate is nsed.

The aminoplast. condensates which may be employed
are the low molecular weight or monomeric reaction prod-
ucts of formaldehyde  with -urea, -thiourea, biuret, or
other homologs or derivatives thereof, such as N,N-ethyl-
eneurea, N,N’-ethyleneurea, N,N’-dimethylurea,” N,N’-
diethylurea, N,N’-dimethoxymethylurea, N,N-dimethoxy-
methylurea, N,N’-diethoxyethyl-urea, tetramethoxymeth-
ylurea, tetracthoxyethylurea. Similar reaction products
of formaldehyde with triazines, such as melamine, may
also be employed, such as' N,N-dimethylmelamine and
alcohol-modified - melamine-formaldehyde thermosetting
resin condensates, e.g., of methyl and ethyl alcohols,
for example, dimethoxymethylmonomethylolmelamine.
Preferably, the extent of condensation of these resin-form-
ing aminoplast condensates is such that they -are still

" soluble in water or self-dispersible therein to a colloidal
condition.

The epoxy ‘thermosetting resin-forming -condensates
may be either water-soluble or self-dispersible’ in ‘water.
The water-soluble types may be any of those having the
Formulas IIL, IV, V, and VI:

H;C—-—CHCH;0 (CH:CH(0H) CH:0) :CH;CH——CHz
N 0 am
where X is a number having an average value of 1'to 3;
H,C CHCH:0 (CHz)y0 CH,CH——CHz
o \o aw)

where y is a number having an average value of 2 to 4;
and

H;C——CHCH:0 (CuH0) zCHzC\13—7CHs

\0/‘ [¢) V)

' where m is an integer having a value of 2 to 4, and z
is- a number having an average value of 1 to 5.

The  water-insoluble but self-dispersible condensates
containing epoxide groups include the compounds of For-
mula IV above wherein y has an average-value of 5 to
10 and also compounds of Formula VI:

T;C——CHCH:0 ($C (CHs)2¢0) yCH:CHI—CHz
N/ N/

0 [0) (42

10

15

20

25

30

where ¢ is the p-phenylene group, and p is a number
having an average value of 1 to 3.

The use of such auxiliary substances is noi mecessary
to produce- effective stabilization in- a practical man-
ner. However, in some instances, their use enhances the
stabilization obtainable or enables stabilization to be
effected at less expense.

While the stabilizing copolymer composition may be

preferentially applied, if desired, to portions of the wool
fabric, it is characteristic of thé compositions of the pres-
ent invention that, if such preferential treatment is not
desired,  substantially uniform -distribution may be ob-
tained because of the reduced tendency of the composi-
tions after initial distribution throughout the body of the
fibrous product to migrate to the surfaces thereof dur-
ing drying.
. The treated textiles are charactenzed by greater resist-
ance to abrasion and/or reduced shrinkage and, in many
cases, fully practical dimensional stability against launder-
ing, by which is meant that they are substantially shrink-
proof.. They do not stiffen, degrade or discolor on age-
ing or on exposure to ultraviolet light as do comparable
textiles which have been treated, for example, with latices
of butadiene copolymers. They also retain dyeability
with acid. dyestuffs and are resistant to loss of stabiliza-
tion ‘when subjected to hot acid baths during dyeing.

The effectiveness of the dispersions exemplified be-
low in stabilizing wool was determined by impregnating
measured pieces of flannel with them, drying, and heating
the impregnated pieces of flannel at a temperature of 240°
F. or higher, laundering the picces in hot water, then dry-
ing them and measuring the shrinkage. In these tests,
pieces of woolen flannel, 2/2 right hand 45° twill, 55 x 44;
S-twist in ends, Z in picks, were used. All pieces were
10 inches square, with axes along the yarn systems. . The
pieces of flannel were padded with a pad liguor of the
resin dispersion which was so adjusted in solids-content
as.to provide the desired amount of resins-solids (1 to

~20% based on the weight of the dry flannel) at a pick-
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up of about 75%; that is; when the flannel contained the
emulsion in an amount equal to about 75%_of the weight
of the dry flannel: = The treated specimens were dried
and heated and cured at a temperature of at least 240°
F.. The spec1mens were washed, together with untreated
pieces of flannel, in a Cascade wheel washer containing
70 grams of soap (Ivory) in 10 gallons of water for five
hours. . In all cases the load in the washer was made up
to three pounds with woolen flannel and the temperature

“ was maintained at -140° . F. The values of shrinkage are
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given as percentage reduction in the initial area after tak-
ing into account any inherent residual shrinkage in the
initial fabric that may be present as a result of previous
drying under tension, and is removable by simply wetting
and'drying. ' In other words, the shrinkage values herein-
below are.obtained by subtracting relaxation shrinkage
from: the actual shrinkage measured.

The following examples serve to illustrate this inven-
tion: :

Example 1

An aqueous -dispersion containing 45% by weight of
an emulsion copolymer of about 0.8% of acrylamide,
98% of ethyl acrylate, and 1.2% of N-methylolacryl-
amide was prepared by emulsion copolymerization. © The
resin dispersion was diluted to a 5% concentration of
the resin content and 2% of ammonium chloride was
added and applied to a wool flannel as described above.
Above drying 10 minutes at 240° ‘F., followed by curing
for 10 minutes at 300°-F., it was found that the propor-
tion of copolymer applied to the fabric was about 314 %
of the weight of the fabric. The shrinkage of the treated
fabric after the five-hour wash described hereinabove was
3%. The untreated control shrank 36% after such a
wash.

Similar results are obtained by application in the same
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way of a copolymer of 98% of ethyl acrylate and 2%
of N-methylolacrylamide.

- Example 2

" (a) An aqueous dispersion containing 46% by weight
of an emulsion copolymer of about 1.7% of acrylamide,
47.9% of ethyl acrylate, 48.0% of 2-ethylhexyl acrylate,
and 2.4% of N-methylolacrylamide was prepared by
emulsion copolymerization. The. resin dispersion was
diluted to a 6% concentration of the resin content. . Then
0.5% ammonium chloride and 0.1% of t-octylphenoxy-
polyethoxyethanol having an average of about ten oxy-
ethylene units. per molecule were added and applied fo
an unbleached wool flannel as described above. After
. drying 10 minuotes at 210° F., followed by curing for 10
minutes at 300° F., it was found that the proportion of
copolymer applied to the fabric was about 5% of the
weight of the fabric.. The shrinkage of the treated fabric
after the five-hour wash described hereinabove was 3%.
The untreated control shrank 61% after such a wash.

(b) Similar resulis were obtained: when the fabric
treated with the copolymer was simultaneously dried and
cured at 250° F. for 25 mmutes instead of as described
hereinabove.

(¢) Similar results were also obtained when the fabric
treated with the copolymer was simultaneously dried and
cured at 300° F. for seven minutes instead of as described
hereinabove.

Example 3

Results similar to those obtained in Example 2(a)
were obtained-by application in the same way of a copoly-
mer of 1.7% -of ‘acrylamide, 95.9% ethyl acrylate, and
2. 4% of N-methylolacrylamide.

Example 4

Resulfs similer to those obtained in Example 2(q)
were obtained by application in the same way of 7% of
the weight of thé fabric of a copolymer of about 96% of
ethyl acrylate and 4% of N-methylolmethacrylamide.

Example 5

The procedure of iExam-ple 2 was repeated with good
reduction of shrinkage, using an emulsion copolymer of

46% of ethyl acrylate, 48% of butyl acrylate, and 6% of :

N-methylolmethacrylamlde .

It is to be understood that changes and variations may
be made ‘without departing from the spirit and scope of
the invention as defined in the appended claims.

We claim:

1..As an article of manufacture, a textile material com-

prising interlocked yarns of proteinaceous fibers modified
by redction with 1 to 20% by weight of a water-insoluble
linear addition copolymer of 0.5 t0-6% by weight of an
N-methylolamide of an acid of the formula

H;C=C—(CHz) o
COOH
and at least one ester of the formula
' H:0=C—(CHz)mH
COOR
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in which formulas n s an integer having a value of 1
to 2, and R is an alkyl group having 1 to 18 carbon atoms
When nis 1 and 4 to 18 carbon atoms when 7 is 2.

2. As an article of manufacture, a textile material com-
prising interlocked yarns of proteinaceous fibers modified
by reaction with 1 to 20% by weight of a water-insoluble
linear addition copolymer of ethyl’ acrylate and 0.5 to
6% by weight of N-methylolacrylamide.

3. As an article of manufacture, a textile material
comprising interlocked yarns of proteinaceous fibers modi-
fied by reaction with 1 to 20% by weight of a water-
insoluble linear addition copolymer of 0.5 to 6% by
Welgh’c of an N-methylolamide of an acid of the formula

#I.
= H:C=C—(CHy) n T
COO0H

up to 6% by weight of a monomer having a group core-
active with the N-methylolamide, and at least one éster
of the formula

HzC=C-f(CH2) a-1H
COOR

in which formulas x is an integer having a value of 1 to
2, and R is an alkyl group having 1 to 18 carbon atoms
when n is 1 and 4 to 18 carbon atoms when 7 is 2.

4. As an article of manufacture, a textile material

‘comprising interlocked yarns of proteinaceous fibers modi-

fied by reaction with 1 to 20% by weight of a water-

“insoluble linear addition copolymer of 0.5 to 6% by

weight of N-methylolacrylamide, up to 6% by weight of
acrylamide, and ethyl acrylate.

5. A process for treating proteinaceous woven and
knitted textile materials to reduce the shrinkage thereof
comprising treating such a material with an aqueous dis-
persion ‘of a water-insoluble linear addition polymer ex-
clusively of monoethylenically unsaturated molecules com-
prising from 1 to 20% by weight of a water-insoluble
linear addition copolymer of 0.5 to 6% by weight of an
N-methylolamide of an acid of the formula
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* H3C=C—(CHy) uH

i COOH
and at least one ester 'of the formula
H:C=C—(CHg) nmH

COOR

in which formulas 7 is an integér having a value of 1

50

to 2, and R is an alkyl group having 1 to 18 carbon atoms
when # is 1 and 4 to 18 carbon atoms when #n is 2, and
tthen drying and heating the textile at a_temperature of at -

~ least 212° F.
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