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This invention relates to the treatment of tex- sodium hypochlorite), alone or in the presence of
tile materials, and more particularly to the treat- acldifying agents; alkalles (e. g., sodium or potas-
ment of wool and wool-containing fabric and sium hydroxide) or organic bases, such agents
other textile materials to impart improved prop- being used under conditions such that only the
erties thereto, specifically increased recistance to 5 surface structure of the wool fibers is altered:
shrinking. Still more particularly the invention enzymes such as papain; and reducing agents
is concerned with a process of reducing the such as sodium hydrogen sulfide and mercapto-
shrinking tendencies of a wool-containing textile acetic (thioglycolic) acid. Another proposed
material which comprises precondition’ng the said shrinkage-control Process has involved treating
textile material by first treating it with an alka- 10 the wool-containing textile with an aqueous solu-
line solution, specifically an alkaline aqueous so- tion of a heat-curable resin, which is thereafter
lution or an alkaline organic solvent (e. g., an cured in situ, and then with a chlorine solution.
alkaline aleoholic) solution, of a peroxy com- Still another suggested Process has involved first
pound (e. g., hydrogen peroxide, an organic or treat'ng the woolen fabric with an aleoholic
inorganic peroxide, a perborate, a persulfate, etc.) 15 caustic solution in such a manner that there is
and thereafter removing the excess alkaline ma- no intrinsic damage to the fibers and no harmful
terial, e. g, by washing the preconditioned tex- effect on the hand of the fabric. In the second
tile. ‘The pretreated textile, with or without be- step of the process the woolen fabric is impreg-
Ing dried, is then impregnated with an impreg- nated with an aqueous solution or dispersion of
nant comprising a curable (polymerizable) cati- 20 g heat-curable amino-aldehyde (e. g., urea-
onic aminoplast, more particularly a colloidal so- formaldehyde, melamlne-formaldehyde, ete.) res-
lution (specifically an aqueous colloidal solution) in-forming material or precondensate, after
of a curable, cationic product of reaction of in- which the impregnated fabric is heated to in-
gredients comprising an aminotriazine, e. g., solubilize the iImpregnant. {For a more complete
melamine, and an aldehyde, e. g, formaldehyde. 25 description of this last-mentioned process, see
The colloidal solutions or dispersions of cationic Pfeffer, Jr. et al. Patent No. 2,395,791 wherein
aminoplasts used in practicing our invention are also are discussed the prior art processes de-
acldic, and the glass electrode PH value thereof Scribed briefly above and why they ‘are objec-
may range, for example, between about 0.25 and tionable or fail completely to meet the require-
about 5 or 6, or even as high as 6.8, when the 3¢ ments of a wool shrinkage-control agent or proe-
cationic aminoplast (for instance, a partially ess.)
polymerized, positively charged product of reac- It was also suggested prior to our invention
tion of ingredients comprising an aminotriazine, (see British Patent No. 553,923) that wool-cgn-
e. g., melamine, and an aldehyde, e. g., formalde- talning textile materials be treated with an
hyde) constitutes, on a net dry basis, about 6% 35 aqueous alkaline solution (pH of 8 to 12) of a
by weight of the said solution. The ecationic substance capable of evolving oxygen (e. g., hy-
aminoplasts contained in the colloidal solutions drogen peroxide, sodium peroxide, a persulfate,
are hydrophilie, and their degree of polymeriza- etc.) in order to reduce the tendency of the tex-
tlon is less than that which characterizes gels tile to felt and shrink. This treatment may be
and precipitates which are undispersible by agi- 40 applied to the textile either before or after it has
tation with water but sufficient to bring the been treated with a sulfur-containing reducing
particles thereof within the colloidal range, - agent, e. g., sulfur dioxide, a sulfite, a bisulfite, a

Many different methods and agents have been hydrosulfite, etc, (see British Patent No. 579,584) .
‘used or suggested for use in the treatment of  Another proposed shrinkage-control treatment
fabrics and other textiles composed of or con- 45 (see British Patent No. 564,958) has involved sub-
taining wool in order to obviate or minimize their Jecting the wool-containing textile material to a
tendency to shrink on washing. ‘The proposed mild chlorinating or brominating treatment con-
treating agents have included halogens such as trolled at a pH of 4 and then to treatment with
chlorine or bromine, solutions of sulfuryl chlo- 8n aqueous alkaline solution of hydrogen peroxide.
ride, hypochlorous acid, hpyochlorites (e, g., 50 8tlll another proposed method (see British Patent
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No. 569,730) of imparting shrinkage-resistance
characteristics to wool-containing textiles has in-
volved treating the textile with an aqueous solu-
tior. of a permanganate, e. g, potassium per-
manganate, and subsequently with either an
aqueous solution or suspension of a nitrogen-
chloro compound, e. g, nitrogen trichloride,
monochloroamine, etc., or a dilute aqueous solu-
tion of an alkaline hypochlorite or hypobromite.

A process which is now widely used to render
woolen and wool-containing textile materials re-
sistant to shrinkage involves treating the textile
with an aqueous solution or dispersion of an
alkylated, specifically methylated, methylol mela-
mine, followed by heating the impregnated ma-
terial to cure the alkylated methylol melamine
to a substantially water-insoluble condition. This
method is described, for example, in Johnstone,
Jr. et al. Reissue Patent No. 22,566.

It was also suggested prior to our invention
that the fastness of dyed textile material, specifi-
cally cotton, mercerized cotton, ramie, jute, hemp,
sisal, silk, artificial silk and wool could be im-
proved by immersing the dyed material, immedi-
ately after the dyeing thereof, in an agueous
bath consisting of a solution of an aminotriazine-
aldehyde resin, more particularly a melamine-
formaldehyde resin, in a water-soluble stage,
which solution has heen subjected to the action
of a strong mineral acid, specifically hydrochloric
acid, for a period of time sufficient to convert the
resin into substantive state. The bath contains
the amount of resin which 1t is desired to apply
to the textile material, and gince the resin is sub-
stantive it is exhausted from the solution and de-
posited on and between the fibers of the textile
material. The final step of the process is the
drying of the wet impregnated textile.

The present invention is based on our discovery
that a wool-containing textile material including
wool itself in fabric or other form can be ren-
dered highly resistant to felting and shrinking by
means of a cationic aminoplast which is curable
or polymerizable at normal or at an elevated
temperature and which is applied in the form of
8 colloidal solution, more particularly an aque-
ous colloidal solution, provided that the wool-
containing textile is preconditioned as described
briefly in the first paragraph of this specification
prior to treatment with the cationic aminonlast,
which may be, for example, a cationic (positively
charged) methylated or other alkvlated meth-
ylol melamine. The instant invention is sepa-
rate and patentably distinet from that disclosed
and claimed in the copending application of
Linton A. Fluck, Jr., John E. Lvnn and Edward
A. Schuman, Serial No. 43,963, filed concurrently
herewith, and In which last-named application
the disclosed and claimed invention involves an
fmprovement in a method of reducing the shrink-
ing tendencies of a wool-containing textile ma-
terial with an aminoplast, more particularly a
non-cationic aminoplast, adapted to effect this
result, which improvement comprises treating
the sald textile material with an alkaline solu-
tion of a peroxy compound, e. g., hydrogen per-
oxide, prior to treatment with the sald non-cat-
ionic aminoplast.

1t was wholly unobvious and unexpected that
pretreating a wool-containing textile with an al-
kaline solution of & Pperoxy compound would
make it possible to use a cationic aminoplast as
an agent for rendering such textiles highly
shrink-resistant and that, as a result of such
pretreatment, a substantially lesser amount of
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such an aminoplast can be employed as com-
pared with a similar aminoplast which has not
been rendered cationic and still obtain a desired
degree of shrinkage resistance together with
other advantages described below. The results
are all the more surprising in view of our find-
ings that the combination of treatments pro-
duces results quite different from either treat-
ment alone, as shown by examples which follow,
and results which are not merely the sum of the
individual treatments. ‘

Other advantages flowing from the peroxy
pretreatment, and which a'so were quite sur-
prising and in no way could have been predicted,
include the general uniformity in the results ob-
tained with a given cationic aminoplast in treat-
ing a wider varlety of textiles composed of or
contalning a proteinaceous material, specifically
wool: and the ability to jmpart shrink-resistant
proverties to woolen textiles which heretofore
could not be rendered resistant to shrinking to an
appreciable or & commercially satisfactory de-
gree by previously known methods. Still another
advantage accruing from our invention is that
the applied cationic aminoplast can be dried
and cured or polymerized, as by a condensation-
polymerization reaction, to its ultimate form (in
which form the cured or polymerized aminoplast
is no longer dispersible in water to form a col-
loidal solution or dispersion) at a much lower
temperature, for example at temperatures rang-
ing from room temperature (65° F-85° Py to
995° ., as compared with the temperature re-
quired for similar aminoplasts which have not
peen rendered cationic, and stil impart the same
high order of shrink-resistant characteristics to
the treated textile. Since the use of lower curing
or polymerization temperatures provides a ma-
terial reduction in the cost of treating the tex-
tile, it is immediately apparent that this advan-
tage alone is of great practical significance and
commercial importance.

The reasons why the treatment of a wool-con-
taining textile with an alkaline solution of a per-
oxy compound prior to treatment with a cationic
methylated methylol melamine or other cationic
aminoplast is ab’e to produce the valueble and
unobvious results above described are not un-
derstood. One possible explanation, which is
supported by our visual observations, is that the
treatment in some way alters the physical and/or
chemical characteristics of the woo! so that bet-
ter wetting and/or penetration occurs upon sub-
sequent treatment with a cationic aminoplast.
This improvement in wettability and/or pene-
trability is carried through any subsequent dye-
ing operation, as evidenced by the fact that no
substantial differences in results are obtained
when a dyeing step intervenes between the ini-
tial preconditioning treatment of the undyed
wool-containing textile and the final treatment
of the textile with a cationic aminop'ast.

In carrying our invention into effect we first
prerare an alkaline solution, preferably an aque-
ous alkaline solution, of a peroxy compound,
more particularly such a compound which, in an
aqueous medivm, yields hydrogen peroxide or,
ultimately, oxygen. Tiustrative examples of per-
oxy compounds that may be employed are hy-
drogen peroxide and other inorganic peroxides
(e. g., sodlum, potassium and other alkali-metal
peroxides), the organic peroxidcs (e. g., benzoyl
peroxide, acetyl peroxide, lauroyl peroxide, suc-
cinyl peroxide, tert-butyl hydroperoxide, ete.),
the various persalts including, for instance, the



2,830,366

5
alkall-metal (e. g., sodium, potassium, ete.), am-
monium and other perphosphates, persulfates,
perborates, percarbonates, etc., these persalts in
aqueous solutions forming hydrogen peroxide.
Organic peracids (e. g., peracetic acid, perben-
zoic acid, etc.) and the alkali-metal and am-
monium salts of such acids also may bz em-
ployed. Other rercompounds which may be used
include organic and organometallic salts of hy-
drogen peroxide, for instance tetramethyl, tet-
raethyl and other tetralkyl ammonium peroxides,
triethyl tin peroxide, etc.

The concentration of peroxy compound in the
alkaline solution may be varied widely depending,
for example, upon the particular wool-contain-
ing textile employed, the particular peroxy com-
pound used, the time and temperature of the
treatment, etc. In general, however, the peroxy
compound is used in an amount equivalent (oxi-
dation equivalency) to at least about 0.05% by
weight of hydrogen peroxide, based on the weilght
of the alkaline solution. Thus, when the peroxy
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compound is hydrogen peroxide, the alkaline pre- )

treating solution ordinarily contains at least
about 0.05%, more particularly at least about
0.1%, and preferably at lecast about 0.2%, by
weight of hydrogen perixide: or, if the peroxy
compound charged to the bath is other than
hydrogen peroxide, then an amount thereof
which is chemically equivalent as an oxidizing
agent to at least about 0.05%, more particularly
at least about 0.1% and preferably at least about
0.2%, by weight of hydrogen peroxide is em-
ployed. In most cases optimum results have been
obtained when the concentration of the peroxy
compound in the alkaline solution is equivalent
to a hydrogen peroxide concentration of at least
0.3%, more particularly at least 0.5 or 0.6% by
weight thereof.” Higher concentrations of peroxy
compound, as for example concentrations equiv-
alent to hydrogen peroxide concentrations of the
order of 2.5 or 3% or even 4 or 5% or more may
be used if desired, but no particular advantages
appear to acerue therefrom. Due to its relatively
low cost and ease of handling the preferred
peroxy compound is hydrogen peroxide, and
generally it constitutes from about 0.3 to about
3%, more particularly from 05 to 25%, by
weight of the alkaline solution, which is prefer-
ably an agqueous alkaline solution. Although the
preferred alkaline solution of the PEroxy com-
pound is an alkaline solution of the said com-
pound in water, other alkaline solutions in which
the peroxy compound is soluble may be employed
such, for example, as alkaline solutions of the
peroxy compound in an alcohol (e. g., 3 mono-
hydric alcohol such, for instance, as ethanol,
propanol, butanol, etc.), or in & mixture of water
and an aleohol, :

If the peroxy compound employed is of a kind
which does not yield an alkaline or a sufficiently
alkaline treating bath, then the bath is made
alkaline or is brought to a desired degree of
alkalinity, as for example a pH of from about 8
to about 12, and more particularly to a pH of
between 9 and 11, by the addition of an alkaline
material or a material which reacts alkaline in
&queous solution. Any material capable of ren-
dering the treating solution alkaline or of bring-
ing the solution to a desired degree of alkalinity
may be used, e. g., the sodium, potassium and
other alkali-metal hydroxides, acetates, carbo-
nates and bicarbonates, ammonium hydroxide,
amines (e. g., triethanolamine), borax, guanidine
carbonate, disodium phosphate, sodium silicates,
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soap, etc, Mixtures of substances which react
basic in the aqueous or other solution of the
beroxy compound may be used, if desired, for
instance mixtures of such substances as those
just mentioned by way of Mustration.

The wool-containing textile to be precondi-
tioned is treated with the alkaline solution of
the peroxy compound in water or other solvent,
preferably a volatile solvent, by. any suitable
method, for example by immersing the textile
in the solution. The treatment may be effected
by continuous, semi-continuous or batch meth-
ods, or by combinations of such methods, For
instance, g wool-containing textile in skein, bolt
or other form may be immersed in the treating
solution for a period sufficient to effect the de-
sired preconditioning treatment; or, the textile
in, for example, the form of a woven fabric may
be continuously passed through a bath of the
Solution at a rate such that it s immersed in the
bath for a period sufficient to effect the desired
results. If necessary, as for example when the
wool-containing textile undergoing treatment
contains free acid, additional basic material may
be added to the pretreating bath during the
treatment in order to maintain the bath at a
desired pH value above 7,

The time of the treatment of the wool-con-
taining textile with the preconditioning solution
may be varied considerably. Ordinarily, how-
ever, the contact time is at least 15 minutes, al-
though in some cases even shorter periods (for
Instance periods of the order of 5 or 10 minutes)
may be effective, Better results generally are
obtained when the textile 1s in intimate contact
with the preconditioning solution for a period
longer than 15 minutes, for example 30 minutes
or longer. The time of contact may be 3 or ¢
hours, or even as much as 1, 2 or more days in
Some cases, depending, for example, upon the
particular wool-containing textile which is being
pretreated, the pH and temperature of the treat-
Ing solution, the kind and concentration of
Peroxy compound therein, and other influencing
factors. In most cases, however, no particular
advantages appear to accrue when the contact
time is longer than about 30 minutes, such sz
contact time usually being as effective as a con-
tact time of 60 minutes or even of 3 hours when
the other conditions including the peroxy com-
bound (e. g, hydrogen peroxide), concentration
thereof, alkaline materia] (e. g., sodium silicate),
PH of the solution (e, g., about 10), temperature
of the solution, etc., are maintained substantially
constant,

The temperature of the preconditioning solu-
tion also may be varied considerably but ordi-
narily 1t is within the range of about 110° P. to
about 160° F,, the optimum temperature usually
being about 125° P, In some cases, however, the
solution temperature may be lower than 110° F.,
€. g., between 70° or 80° F. and 105° F, or it may
be higher than 16¢° F,e g, 165° P. or 175° F.

After treating the wool-containing textile with
the alkaline solution (preferably an agqueous
alkaline solution) of the peroxy compound, the
textile is water-washed and/or otherwise treated
to remove the excess alkaline material. For ex-
ample, the treated textile, after squeezing out the
excess liquid, may be merely water-washed to
remove the excess alkali; or, it may be water-
washed and then rinsed in a dilute acid solution
(e.g., a 0.2 to 6 or 8% solution of a mineral acid
such, for 1nstancey, as phosphoric acid or sulfuric
acid, or a 0.2 to 10% solution of an organic acid
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such, for example, as formic acid or acetic acid),
after which the acid-rinsed textile is washed,
e.g., with water, to remove the excess acid and
water-soluble salts; or, the initial washing with
water may be omitted, and merely a dilute acid
rinse followed by a water wash may be used.
The cycle of rinsing in dilute acid followed by
water washing may be repeated numerous times,
if necessary, in order to remove the excess alka-
line material from the treated textile.

The preconditioning treatment herein described
is applicable to both undyed and dyed wool-con-
taining textiles. When applied to dyed wool-
containing textiles there is usually some loss of
dyestuff, but whether or not this occurs depends,
of course, upon the resistance of the particular
dyestuff to the alkaline solution of the peroxy
compound.

The preconditioned textile may be dyed by
any of the methods conventionally used in dyeing
wool or wool-containing textiles without detract-
ing from the benefits of the peroxy pretreatment.
For instance, wool in yarn, skein, fabric or other
form may be dyed by top-chrome, meta-chrome
or bottom-chrome dyeing methods. Typecal of
such dyeing processes are those briefly described
below:

Top-chrome -dyeing.—The dyestuff is applied
first to the cloth in a boiling bath. The bath is
cooled, a chrome salt (usually sodium or potas-
sium dichromate) added, the bath brought to
the boiling point, and then boiled for from 30
to 45 minutes. .

Meta-chrome dyeing—The chrome salt and
dyestuff are applied to the wool in the same bath.
Dyeing is started cold and finished at the boil.

Bottom-chrome dyeing —Wool cloth is first
pboiled with a chromate in an acidified bath, the
chrome color going onto the wool to give a dark
green shade. The cloth is then boiled in a bath
containing the dyestuff. The finished cloth may
be any shade. Or, the wool may be dyed with a
metallized dyestuff or an acid dyestuff such as
are commonly used in dyeing wool and in ac-
cordance with conventional practice. The wool
also may be dyed with vat dyes.

The final operation in carrying our invention
into effect is the treatment of the preconditioned,
dyed or undyed, wool-containing textile with a
curable (polymerizable), cationic am;noplast
adapted to render the textile resistant to shrink-
ing when the said aminoplast has been sufficient-
1y cured (polymerized) at normal or at an ele-
vated temperature, more particularly a colloidal
solution (e.g., an aqueous colloidal solution) of
a curable (polymerizable), cationic product of re-
action of ingredients comprising an aminotria-
zine, eg. melamine, ammeline, guanamine,
acetoguanamine, etc., and an aldehyde, e.g.,
formaldehyde. Also suitable for use in practicing
our invention are curable, cationic products of
reaction of ingredients comprising (1) an amino-
triazine, e.g., melamine, (2) urea, or an alcohol,
e.g., methanol, ethanol or other monchydrie al-
cohol, or both urea and an alcohol, and (3) an
aldehyde, e.g., formaldehyde. Ordinarily we use
an aqueous colloidal solution of & partially poly-
merized, positively charged (cationic) product of
reaction of ingredients comprising melamine and
formaldehyde, which solution has a glass elec-
trode pH value within the range of about 0.25 to
about 4.0 when the said reaction product, on
a net dry basis, constitutes about 6% by welight
of the said colloidal solution. In this colloidal
solution the degree of polymerization of the
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aforementioned positively charged product of re-
action of ingredients comprising melamine and
formaldehyde is less than that which character-
izes gels and precipitates which are undispersible
(that is, not permanently dispersible) by agita-
tion with water but is sufficient to bring the par-
ticles thereof within the colloidal range. The
colloldal solutions employed in the examples
which follow have the aforementioned character-
istics with respect to pH, degree of polymeriza-
tion of the reaction product contained therein,
ete.
The colloidal solutions of curable, cationic
aminoplasts used in practicing our invention and
the cationic aminoplastic themselves are pre-
pared by known methods. Such methods are de-
scribed in, for Instance, Wohnsiedler et al. Pat-
ents 2,345,543 and 2,356,718, Pollard Patents
2,394,009, 2,417,014 and 2,423,428, and in the co-
pending application of Henry P. Wohnsiedler and
Walter M. Thomas, Serial No. 516,932, filed Janu-
ary 4, 1944, now Patent No. 2,485,079, and any of
the catlonic aminoplasts or colloidal solutions
thereof disclosed (including those which are
claimed per se or are a part of the claimed sub-
ject matter) in the aforementioned patents and
application may be used in practicing our inven-
tion. Alkylated methylol melamines such as are
disclosed in Johnstone, Jr. et al. Reissue Patent
No. 22,566 may be rendered colloidal by treatment
with an acid in a manner such as is described in
the aforementioned Wohnsiedler et al. patents
and applicat‘on and also, for example, in the
aforementioned Pollard patents.

As is now known, certain aminoplasts includ-
ing aminotriazine-aldehyde condensation prod-
ucts, when prepared in the presence of definite
quantities of free acid (e. g., hydrochlorie, phos-
phoric, pyrophosphoric, nitric, formic, acetice,
chloroacetic, etc.) or subsequently reacted with
these same quantities of acid after their prepa-
ration by other methods, can be converted into
colloidal dispersions wherein positive electrical
charges are carried by the colloidal particles of
the resin. In this condition the resin solutions or
colloidal dispersions exhibit the property of mi-
gration of the resin particles toward the cathode
upon electrophoresis of the dispersion, and this
property characterizes all the aminoplast com-
positions employed in practicing the present in-
vention. (The cataphoresis is preferably car-
ried out by passing a direct current of 90-120
volts through platinum electrodes immersed in
the colloidal solution.) In general, such amino-
plast resins or condensation products, which may
be designated more specifically as “acid-type”
aminoplast resins or condensation products, and
which include the acid-type aminotriazine-alde-
hyde condensatlon products, are readily identi-
fled by the following characteristics:

(1) When freshly prepared they form clear so-
lutions in both water and acids; and

(2) The clear solutions are converted upon aging
first to hydrophilic colloids, then to a water-
dispersible gel stage, and finally upon dry-
ing to a water-insoluble resin.

Other and more specific characteristics of col-
loidal aqueous solutions of a partially polymer-
ized, positively charged melamine-formaldehyde
condensation product are disclosed and included
in the claims of the aforementioned Wohnsiedler
et al. Patent No. 2,345,543; and characteristics of
colloidal aqueous solutions of a partially poly-
merized, positively charged guanamine-formal-
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dehyde condensation product, in Wohnsiedler et
al. Patent No. 2,356,718. As pointed out in these
patents, the formation of a colloidal solution is
shown in the first instance by the presence of a
definite Tyndall effect under the influence of a
beam of light or in the dark field microscope.
Although the colloidal solution is infinitely di-
lutable with water it is extremely acid-sensitive,
and this constitutes a very delicate test to deter-
mine whether any colloidal acid-type resin is
present. When a strong acid such as 6N hydrop-
chloric acid is added to a clear, acidified resin
solution that has not been aged no immediate
change occurs, but when the acid resin has been
eged for a time sufficient to bring even a smal
part of the resin particles within the colloidal
range these particles are precipitated by the
addition of the acid. This reaction with strong
acids can be used to estimate the degree of poly-
merization of the resin solution since the amount
of acid necessary for precipitation becomes less
with increasing age of the solution.

Ilustrative examples of other curable cationic
aminoplasts that may be employed in practicing
the present invention are given, fogether with
methods of preparing such aminoplasts and col-
loidal solutions containing the same, in the afore-
mentioned Wohnsiedler et al. copending appli-
cation Serial No. 516,932. . The colloidal solutions
disclosed and claimed in this application may be
described more particularly as being a colloidal
aqueous solution of a resinous copolymer (or in-
tercondensation product) of melamine, urea and
formaldehyde, which copolymer contains . at
least 0.7 mole of melamine for each 4 moles of
urea and about 1 to 4 moles of combined formal-
dehyde for each mole of melamine plus urea and
the said copolymer having a degree of polymer-
ization such that the dispersed particles thereof
are colloidal in character and size. In such col-
loidal aqueous solutions a positive electric charge
is carried by the dispersed colloidal particles of
the copolymer or intercondensation product as
shown by their migration toward the cathode
upon the passage of a direct current through the
solution.,

For a more complete understanding of the
preparation of colloidal solutions containing cur-
able cationic aminoplasts that may be used in
practicing our invention, reference is made to
the above-mentioned Wohnsiedler et al. copend-
ing application Serial No. 516,932 and the afore-
mentioned Pollard Patents 2,394,009, 2,417,014
and 2423428 and Wohnsiedler et al. Patents
2,345,543 and 2,356,718, the cationic aminoplast
compositions therein disclosed (Including those
which are claimed) being illustrative of those
which can be employed in carrying the present
‘Invention into effect. ) ‘

The curable eationic aminoplast may be ap-
plied to the wool-containing textile material in
varfous ways. For example, if the cationic
aminoplast is to be applied in the form of an
aqueous colloidal solution containing the same,
the dry or substantially dry textile to be treated
may be immersed in the aqueous colloida] solu-
tion containing particles of cationic aminoplast
of colloidal size, e. g., from 0.01 to 1 micron in
diameter, and then passed through pressure rolls,
mangles or centrifugal extractors to secure uni-
form impregnation and a controlled removal of
the excess material. The woolen fabric or other
wool-containing textile, however, alsc may be
impregnated by other methods, e. g., by spraying.

The liquid composition (e. g., an aqueous liquid

o ' 10
composition) containing the curable cationfe
aminoplast in the form of a colloid is diluted
with a suitable diluent or dispersion medium
(e. g, water), if necessary, to yield a finishing
composition having the concentration of solids
desired for textile application. Thus, the con-
centration of solids in the liquid composition may
be, for instance, from about 1 to about 20% by
weight of the composition depending, for exam-
ple, ypon the particular diluent or mixture of
diluents employed, method of expression of the

< wet, impregnated textile, ete. Ordinarily, how-

ever, the curable cationic aminoplast constifutes

- from about 3 or 4% to about 10 or 12% by weight
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of the liquid (e. g., agueous) finishing composi-
tion. The diluent or dispersion medium for the
curable cationic aminoplast may be varied de-
pending, for example, upon the characteristics
of the said aminoplast, but in the case of the pre-
ferred cationic aminoplasts it is usually water;
or it may be, for instance, & mixture of water
and an alecohol, e. g., ethyl alcohol, glycerol, ete.

The pick-up of the liquid (e. g., aqueous)
finishing composition by the wool-containing
textile material should be adjusted so that the
finished textile contains an amount of cured
aminoplast sufficient to impart shrink-resistant
characteristics thereto which at least are ade-
quate to meet the minimum commercial require-
ments. This will vary somewhat depending, for
instance, upon the particular wool-containing
textile being treated, the particular precondition-
Ing treatment which has been given to it, the
particular aminoplast employed, the particular
properties desired in the finished textile, etc.
Ordinarily, however, the pick-up is adjusted so
that the amount of aminoplast in the finished
textile is not more than about 3 (usually only
about 2 or less) as much by weight as that re-
quired to obtain the same shrinkage-resistant
characteristics in the absence of the precon-
ditioning treatment. For example, the pick-up
of the liquid finishing composition by the wool-
containing textile material may be adjusted so
that the finished textile contains from about 1
or 2% to about 6 or 8%, more particularly from
about 3% to about 5%, by weight of the dry
textile, of the cured (polymerized) aminoplast
which, prior to curing is a curable (polymeriz-
able) cationic (positively charged) aminop:ast.
In somne cases, as for instance in the case of
those woolen or wool-containing textiles which
normally are not amenable to treatment with a
cationic aminoplast alone to yield a commercially
safisfactory shrink-resistant textile, the pick-up
of the liquid finishing composition may be ad-
Justed so that the finished textile contains as
much as 10% or even about 15% or more, by
weight of the dry textile, of the cured amino-
plast. The amount of aqueous or other liquid
finishing composition picked up by the textile,
that is, the so-called “wet pick-up,” may be varied
as desired or as conditions may require and may
range, for example, from about 30 or 409; up to
about 150% or more by weight of the dry textile
depending, for example, upon the particular tex-
tile treated, method and conditions of treatment,
concentration of solids in the impregnating bath,
amount of solids and properties desired in the
finished textlle, etc. When the woolen fabric or
other wool-containing textile material is impreg-
nated with 100%, by weight of the dry textile, of
the textile-finishing composition, the impreg-
nated textile will contain, after drying and cur-
ing of the curable cationic aminoplast, nearly
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the same of cured aminoplast as the
percentage of curable cationic aminoplast which
is present in the textile-finishing composition.

The wet, impregnated wooien fabric or other
wool-containing textile material 1s then dried
and cured. The drying and curing temperatures
.may be varied considerably, but ordinarily tem-
peratures within the range of about 85° or 70°
¥. up to about 225° or 260° F. are employed. In
some cases drying and curing may be effected, if
desired, at room temperature (65° F~856° FJ).
The time of dryinsa.ndcurinzmaybeshommd
by increasing the temperature, for
temperatures of the order of 180° F. to 212° P.
The use of temperatures above 250° F. is not
precluded, for example temperatures as high as
300° F. or 350° F. or even s high as 400 F. or
more. As has been Dointed out hereinbefore one
of the main advaniages accruing from the use of
a curable cationic aminoplast as herein described
is the lower drying and curing temperature that
can be employed a8 compared with the tempera-
ture required for similar aminoplasts which have
not been rendered cationic, and still impart the
same high order of shrink-resistant character-
istics to the treated textile. In all cases the
drymgandcunngtemperamreandperiodare
sufncienttodrythsmtedtextileandtoad-
vance the cure or polymerization of the curable
or polymerizable catlonic aminoplast contained
therein substantially beyond the stage which
characterizes a gel, the cured or polymerized
aminoplast being substantialiy water-insoluble
and being incapable of ylelding a stable, aqueous
colloidal solution or dispersion.

The drying and curing operation is flexible and
may be varied to suit the available equpment.
Continuous methods are preferred. However,dry-
ing and curing also may be effected by framing
the impregnated Iabric to width, as on a pin
tender, drying the framed fabric, batching it
upon & shell and then al.owing it to stand at
normal or at an elevated temperature for a
period sufficient to advance the cure or poly-
merization of the solid impregnant in situ to its
ultimate form. In some cases drying and curing
for from 2 hours to about 100 hours at tempera-
tures within the range of about 65° F. to about
200° F. may be required. Heating the dried fab-
ric at higher temperatures ranging from a few
seconds to » few minutes at higher temperatures
of the order of 212° F. to 250° F. or 300° F. or
even as high as 400° F. or higher may be em-
ployed, the shorter periods being used at the
higher temperatures.

After the woolen fabric or other wool-contain-
ing textile material has been treated as above
described, it may be given a mild soaping treat-
ment to render it softer and more pliable. It
then may be given the usual finishing treatments
such as decatizing, brushing, shearing, pressing,
etc. Our process may be applied to wool and
wool-containing textile materials, e. g., unwoven
wool, yarns, worsteds, flannels, shirting, felts,
knit or woven goods and others, and these may
be composed of all wool or parily of wool and
partly of another fibrous material, e. g., cotton,
silk, any of the various rayons, any of the various
other synthetic flbers inc.uding =aylon, poly-
acrylonitrile fibers, fibers produced from casein,
soya beans, etc.

In order that those skilled in the art better
may understand how the present invention may
be carried into effect, the following examples are
given by way of illustration and not by way of
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and percentages are by

Ezample 1

‘The textile material used in this example was
100% all wool, women's wear flannel welghing
8 ounces per square yard. Pieces of this flannel,
9 inches by 23 inches in size, and which had been
suitably marked for the purpose of measuring

nmitatfbn. All parts
weight.

_shrinkage after washing, were treated as de-

scribed below:

A. A sample of the flannel was immersed for
30 minutes in an aqueous alkaline solution con-
taining 0.6% by weight of hydrogen peroxide and
which had been rendered alkaline to a pH of
about 10 with sodium silicate. The solution was
maintained at & temperature of about 125° F.
during the treating period. The treated fiannel
was removed from the bath, rinsed first in water,
then in a dilute (about 1%) aqueous solution of
acetic acid and again in water, squeezed through
s padder and then dried on a frame, while hold-
ing it to its original size of 9 inches by 23 inches,
for about 6 to 10 minuies at about 325°-240° F.

B. Another sample of the flannel was impreg-
nated by immersing it for at least about 1 minute
in an agueous colloidal solution containing about
6% by weight of the acetic acid colloid of methyl-
ated methylol melamine, more particularly meth-
ylated trimethylol melamine. The solution also
contained 0.01% of s wetting agent, specifically
& reaction product of an ethanolamide of a long
chain fatty acid and ethylene oxide. The wet
fannel was then squeezed through a padder to
yleld an impregnated cloth in which the wet
pick-up was about 100% by weight of the dry
fiannel, after which the sample was framed to
size as in A, and then heated for 10 minutes at
226° F. to dry the fabric and to advance the cure
or polymerization of the colloidal methylated
methylol melamine to a substantially completely
cured or polymerized state, in which state it is
substantially water-insoluble. _

The acetic acid colloid of the methylated meth-
ylol melamine, more particularly methylated tri-
methylol melamine, was prepared as follows:

. Parts
Commercial methylated trimethylol mela-
mine (about 80% solids, water constituting

most of the remainder) 76
Water .- 883
Glacial acetic acid__. _—— 42

were mixed together and then allowed to stand
undisturbed at room temperature (about 65°-~
85° F.) for about 6 hours. The resulting aqueous
colloidal solution contained about 6% by welght
of the acetic acid colloid of methylated trimeth-
ylol melamine, The glass electrode pH value of
the aqueous colloidal solution was 3.3.

C. A sample of the flannel was preconditioned
as described under A, followed by treatment as
described under B.

D. Same as C with the exception that the wet
impregnated flannel was heated for 9 minutes
at 200° F. to dry the fabric and to advance the
cure of the acetic acid colloid of methylated
methylol melamine as described under B.

After cooling to room {emperature each of the
samples of A, B, C, and D was removed from the
frame and given 10 washings (soapings) of 10
minutes each at 100° F. in accordance with Fed-
eral Specifications CCC-T-191a. After steam
pressing and conditioning for about 16 hours at
70° F. and 65% relative humidity, the samples
were measured for shrinkage in inches per yard,
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which values were then changed to percentages.
The warp shrinkage in per cent of each of the
treated samples, together with that of the un-
treated sample which had been similarly washed,
are shown below. Other shrinkage values given
lnotherexamplesweredeterm!nedmnﬂmﬂn.r
manner.

Treatment Bhrﬁfkgu

in Per Cent

o 2

B 4!%‘

) 3.3

D. 28
Example 2

‘The textile material used in this example was
a Neolan dyed, 100% all wool flannel which
weighed 8 ounces per square yard. It is typical
of woolen fabrics which are less amenable to
treatment with a methylated methylol melamine
alone or with an acetic acid colloid of a meth-
ylated methylol melamine than the flannel used
in Example 1. The treatments were as follows:

A, Same as A of Example 1.
B. Same as B of Example 1.
C. Same as C of Example 1.
D. Same as C of Example 1 with the exception

that the aqueous colloidal solution of the acetic
acid colloid of the methylated methylol melamine
contailned about 2% (instead of about 6% as in
1-C) of the said colloid.

E. Same as C of Example 1 with the exception
that the aqueous colloidal solution of the acetic
acid colloid of the methylated methylol melamine
contalned about 4% (instead of about 6% as
in 1-C) of the said colloid. }

The treated fiannels and a control sample were
washed as described under Example 1. The
shrinkage data on the treated and washed sam-
ples are shown below, together with tensile
strength data on the untreated sample and on
the treated samples of A, B, and C.

Tensile Rtrength In
Warp Pounds '
Treatment Bhrinkage
in Per Cent -
Warp Filling
Nooe. 40.0 35 2.5
A 2.6 3.0 20
B 3.3 30.5 310
o] 22 - 45,5 2.5
D... S
E L1

The alkaline hydrogen peroxide pretreatment
stripped the color from the yellow dyed wool used
in this example but did not detract from the
ability of the peroxide to precondition the cloth
and thereby obtain outstanding and unobvious
shrinkage-control characteristics upon subse-
quent treatment with the acetic acid colloid of
the methylated methylol melamine.

Ezample 3

This example illustrates the results obtained
when various temperature conditions are used
in drying and curing the impregnated woolen
textile. The woolen goods employed was a
Neolan dyed woolen flannel such as was used In
Example 2. The treatments were as follows:

40

14
that the dyed fabric, after being imprégnated
with the agueous colloidal solution containing
about 6% by weight of the acetic acid colloid
of methylated methylol melamine, was dried and
cured at room temperature (about 65°-85° F.) for
about 16 hours.

B. Same as C of Example 1 wherein the impreg-
n:t;;ls textile was dried and cured for 10 minutes
a &

C. Samea.s(:otnxamplelwlththeexoeptim
that the temperature at which the impregnated
zé.toftﬂemduednndcuredtormmmuteswu

o P-

D. Same as C of Example 1 with the exception
that the impregnated textile was dried and cured
for 8 minutes at 200° P.

The treated flannels and a control sample were
washed as described under Example 1. The
shrinkage data on the treated and washed samples
are shown below:

Treatment

i

=fel 1 g

The peroxide pretreatment stripped the color
from the wool as described under Example 2.

Ezample 4

This example illustrates the differences in the
curing of polymerization conditions that can be
used and the results obtained when a peroxide
pretreated wool-containing textile is treated with
an ordinary aqueous solution of a methylated
methylol melamine and with aqueous colloidal
solutions of an acid colloid, more particularly an
acetic acld colloild, of the same methylated
methylol melamine. The textile was an undyed
women’s wear flannel, 100% all wool, weighing
8 ounces per square yard. The treatinents were
as follqws:

A. A sample of the flannel was preconditioned
by treatment with an aqueous alkaline solution
of hydrogen peroxide as described under A of
Example 1. The preconditioned fabric was im-
pregnated by immersing it for about 1 minute
in an aqueous solution containing about 5% by
welght of methylated methylol melamine, more
particularly methylated trimethylol melamine,
The solution also contained, by weight, 0.155%
of a curing catalyst, specifically diammonium
hydrogen phosphate, and 0.03% of a wetting
agent, specifically dioctyl sodium sulfosuccinate.

00 The wet flannel was then squeezed through a

70

padder to yield an impregnated cloth in which
the wet pick-up was about 100% by welight of
the dry. flannel, after which the sample was
framed to size as in 1-A, and then heated for 10
minutes at 2256° F. to dry the fabric and to ad-
vance the cure of the methylated methylol mela-
mine as described under 1-B.

Another sample was treated as above descrlbed
with the exception that the impregnated flannel
was heated for 9 minutes at 290° F.

B. Same as A of this example with the excep-
tion that the preconditioned flannel was impreg-
nated with an aqueous colloidal solution of an
acetic acid colloid of the same methylated methyl-

A. Same a8 C of Example 1 with the exception 75 ol melamine used in A; also, the aqueous colloidal
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solution contained about 4% by weight of the
sald colloid instead of about 5% of solids as in
A of this example, and 0.01% of a non-fonic wet-
ting agent, more particularly a reaction product
of an ethanolamide of a long chain fatty acid and
ethylene oxide. The wet impregnated textile was
heated for 10 minutes at 225° P. as described in
the first paragraph of A of the present example.

Other samples were treated as above described
with the exception that each of the impregnated
fabrics was heated under different conditions,
viz., 10 minutes at 250° F. and 275° F,, and 9 min-
utes at 200° F.

C. Same as B with the exception that samples
of the woolen flannel were impregnated with the
same acetic acid colloid in a concentration of
about 6% by welght of the aqueous colloidal solu-
tion instead of about 4%. Each of the impreg-
nated flannels was heated under different condi-
tions, viz., 30 minutes at 180° F., 10 minutes at
225° F. and 9 minutes at 280° F

The treated flannels and a control sample were
washed as described under Example 1. The
shrinkage dats on the treated and washed samples
are shown below:

Warp Shrinkage in Per Cent, Sample Dried
and Cured at—

Treatment
180° F. { 225° F. | 250° F. | 275° F. | 20¢° F.
FEY: 3 IO R R 39
53 3.6 3.9 3.9
b 2 N R 2.8
. i

‘When undyed wool-containing textile materlals
are to be rendered resistant to shrinking in ac-
cordance with our invention, a preferred precon-
ditioning treatment includes the step of rinsing
the peroxy pretreated textile with a dilute acid
solution as hereinbefore described, followed by a
water rinse. Under the usual conditions prevail-
ing in a textile mill wherein the acid colloid is
applied to a dyed textile, such an acid rinse is un-
necessary since the wool is generally dyed in an
acid (e. g., sulfuric or acetic acid) medium,

The following example illustrates the results
obtained using a peroxy prefreating operation

wherein, in one case, the peroxy-pretreated fabric -

was rinsed in a dilute acid solution and, in an-
cther case, the acid rinse was omitted.

Example §

The woolen material used in this example was
the same as that employed In Example 1. The
treatments were as follows:

A, Same as C of Example 1.

B. Same as C of Example 1 with the exception
that no acid rinse was employed in the precon-
ditioning treatment. In other words, the treated
flannel after removal from the alkaline hydrogen
peroxide bath was merely rinsed in water prior
to dryineg.

The treated flannels were washed as described
under Example 1. The shrinkage data on the
treated and washed samples are shown below:

Varp Shrinkage

Treatment in Per Cent

2.2
3.3
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It is not necessary that the wool-containing
textile material be dried after completion of the
alkaline peroxy pretreatment. In other words
the pretreated, washed and squeezed, impregnated
textile may he treated while still wet with the
agqueous colloidal solution of the acid colloid. This
is shown by the following example.

Ezxample 6

The textile material used in this was a dyed
woolen flannel such as was used in Example 2.
The treatments were as follows:

A, Same as D of Example 2 with the exception
that the woolen fabric, after treatment with the
aqueous alkaline solution containing 0.6% by
weight of hydrogen peroxide and subsequent
rinsing as therein described, was immersed di-
rectly, without being dried, in the aqueous colloi-
dal solution containing about 2% by weight of the
acetic acid colloid of methylated methylol mel-
amine.

B. Same as A of this example with the excep-
tion that the agqueous colloidal solution contained
about 4% by weight of the actetic acid colloid.

C. Same as A of this example with the excep-
tion that the agueous colloidal solution contained
about 6% by weight of the acetic acid colloid.

The treated flannels and a control sample were
washed as described under Example 1. The
shrinkage data on the treated and washed
samples are shown below:

Treatment W Shrinkseo
None____. 40.0
A s 3.3
Bl e 1.9
Lo e . 1.4

It will be noted that the shrink-resistant
properties of the treated flannels are of the same
order as those of the treated fabrics of C, D, and
E of Example 2.

Example 7

This example illustrates the preparation and
use, in accordance with our invention, of an
aqueous colloidal solution containing a hydro-
chloriec acid colloid of methylated methylol mel-
amine, more particularly methylated trimethylol
melamine.

Approx.
Parts olar
Ratio
Commerclal methylated trimethylol melamine
(ahout &[)% solids, water constifuting most of .

..... 7.0 L5
&queous hydrochloric acid (about 38% BCD- .- 7.5 Lo
Waater. e 177.0 |- oo

were mixed together and then allowed to stand
undisturbed at room temperature (about 65° F.-
85° F,) for about 2 hours. The resulting agueous
colloidal solution contained about 13.3% of solids.
It was diluted with water to yield a solution con-
taining about 6% of solids, more particularly the
hydrochloric acid colloid of methylated tri-
methylol melamine. The glass electrode pH
value of the aqueous colloidal solution containing
6% solids was 2.3. This aqueous colloidal solu-
tion was used in rendering a wool-containing
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textile material resistant to shrinking as de-
séribed below. The woolen material was a wom-
en’s wear flannel such as used in Example 1.

A. Same a C of Example 1 with the exception
that the above-described agueous colloidal solu-
tlon containing the hydrochloric acid colloid of
methylated trimethylol melamine was used in-
stead of the corresponding acetic acid colloid.
The wet, impregnated fabric was dried and cured
for 10 minutes at 225° F. Another alkaline hy-
drogen peroxide pretreated sample (B) was dried
and cured for 30 minutes at 180° F., while a third,
similarly pretreated sample (C) was dried and
cured for 9 minutes at 290° P

The treated samples and a control sample were
washed as described under Example 1. The
shrinkage data on the treated and washed
samples are shown below, together with tensile
strength data on the untreated sample and on the

treated samples of A and C.

Tenslle Btrength in

Treatment Shvtg:;(%ge Pounds
nen in Per
Cent Warp | Filling
None .- 20.¢ 34.0 27.5
A (dried and cured at 225° F.)__.. 4.2 368.5 21.5
B (dried and cured at 180° F.g---- [ 13 (R
C (dried and cured at 290° F.)____ 4.2 38.0 0
Example 8

This example illustrates the preparation and
use, in accordance with our invention, of an aque-
ous colloidal solution containing a phosphoric
acid colloid of methylated methylol melamine,
more particularly methylated trimethylol mel-
amine,

Approx.
Parts Molar
Ratio
Commercial methylated trimethylol melamine
(about 80%, solids, water constituted most of
the remainder).____. 25 1.0
Phosphoric acid (85% HsP O o coem e e 13 1.4
Water_ 162 [emeceeme

were mixed together and then allowed to stand
undisturbed at room temperature (about 65° F—
85° F.) for about 10 hours. The resulting aque-
ous colloidal solution contained about 10% of
solids, which thereafter was diluted with water
to a solution containing about 6% of solids, and
used as described in the preceding example in-
stead of the hydrochloric acid collold of that
"example. The glass electrode pH value of the
aqueous colloidal solution containing 6% solids
was 1.5. One wet, impregnated sample (A) was
dried and cured for 10 minutes at 225° F., while
another sample (B) was dried and cured for 9
minutes at 200° F. After being washed ten times
as described under Example 1, the warp shrink-
age in percent of each of the treated samples was
4.7. The warp shrinkage in per cent of a control
(untreated) sample, after having been similarly
washed ten times, was 20.0.

Example 9

This example illustrates the preparation and
use, in accordance with our invention, of an aque-
ous colloidal solution containing a hydrochlo-
ric acld colloid of a melamine-formaldehyde re-
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action product, more particularly trimethylol
melamine. ‘

Approx.
Parts olar
Ratio
Trimethylol melamine. . . oo ... e 100 1
‘.%queous hydrochloric acid (about 389 HOl). ... 7% 2

were mixed together and then allowed to stand
undisturbed at room temperature (about 65°-
85° F.) for about 8 hours. The resulting aque-
ous colloidal solution contained about 11.5% of
sollds. One part was diluted with water to
yield a colloidal solution. (A) containing about
2% of a hydrochloric acid colloid of trimethylol
melamine. Similarly, water was added to an-
other part to form a colloidal solution (B) con-
taining about 4% of the said colloid. Both so-
lutions were applied to an alkaline hydrogen
peroxide preconditioned woolen fabric as de-
scribed under Example 8. The wet, impregnat-
ed fabrics were dried and cured for 9 minutes
at 290° F. After being washed ten times as de-
seribed under Example 1, the warp shrinkage in
per cent of the fabric which had been treated
with the colloidal solution (A) containing 2%
of the colloid was 4.2, while that of the fabric
which had been treated with the colloidal solu-
tion (B) containing 4% of the collold was 5.6.
The warp shrinkage in per cent of a control
sample, after having been similarly washed ten
times, was 20.0.

Example 10

The process of our invention is applicable to a
wide variety of woolen textile materlals, as shown
by the following results of treating six different
woolen fabrics. The treatments were as follows:

A, Same as C of Example 1.

B. Same as D of Example 1.

(The treatments of A and B involved a pre-
treatment of the fabrics with an aqueous al-
kaline solution containing 0.6% hydrogen per-
oxide and a finishing freatment with an aque-
ous colloidal solution containing about 6% of
the acetic acid colloid of methylated trimethylol
melamine, In the A treatment the wet, im-
pregnated textile was dried and cured for 10
minutes at 225° F., while in the B treatment it
was dried and cured for 9 minutes at 290° F.)
The warp shrinksge in per cent of the untreated
and treated fabrics, after being washed ten
times as described under Example 1, are shown
below:

Warp Shrinkage in Per Cent of
60 i Woolen Fabrics
'I‘ "
1 2 3 4 5 8
None - 20.0 ] 45.0 | 43.2120.9 | 18,3 | 20.9
65 A 33| 22| L7 33| L4| 3.8
- SO 28| L9} L1] 28| 2.2 L0

70

78

Nore.—PFPabries 1, 2 and 3 were undyed women’s wear
flannel, 100% all wool, weighing 8 ounces per square yard.
Fabries 4 and § were Palatine dyed and top-chrome dyed,
respectively, sulfuric acid carbonized woolen fabrics
{100% all wool), weighing about 12 ounces for square
yard, while Fabric 8 was an undfed, all wool, sulfuric acid
earbonized fabrie which also weighed about 12 ounces per
squate yard,

Optimum results in practicing our invention
are obtained by using a peroxy pretreating so-
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jution which not only is distinctly alkaline when
the wool-containing textile material initially is
immersed therein but which is maintained alka-
line during the entire period the woolen mate-
rial is in the pretreating bath. This is shown
by the following example.

Example 11

The general method of treatment was the same
as described under C of Example 1.

pH of Pretreating
Solution Warp
lShlgink(?get
Treatment : n Per Cen
At Begin- | a¢ End of | After 10
Pretﬁewt- Pretreat- Washes
meni ment
. SRR 9.4 8 8.9
D 5 R 9.7 9 5.8

The woolen fabrics treated in A and B were
sulfuric acid carbonized woolen materials and
contained excess sulfuric acid. In A the pH
of the pretreating solution was not controlled,
while in B additional sodium silicate was added
to the hydrogen peroxide pretreating solution
during the treating period so that the pH of the
solution did not fall below 9.

Example 12

The woolen fabric which was treated in this
example was a Neolan dyed, 100% all wool flan-
nel which weighed 8 ounces per square yard. In-
stead of using hydrogen peroxide in the pretreat-
ing bath as in the previous examples, a differ-
ent peroxy compound, viz., sodium perborate, was
employed. The treatments were as follows:

A. The woolen fabric was preconditioned by
immersing it in an agueous alkaline solution con-~
taining 1% by weight of sodium perborate. No
sodium silicate was added to the bath since the
sodium perborate alone brought the bath to a pH
of about 10. The flannel was allowed to remain
in the bath for 30 minutes while maintaining, the
solution at 125° F. The treated flannel was re-
moved from the bath, rinsed in water to remove
the excess alkali, squeezed through a padder and
then dried on a frame, while holding it to its
original size of 9 inches by 23 inches, for 10 min-
utes at 240° F. The dried flannel was impreg-
nated by immersing it for at least about 1 minute
in a textile-finishing composition comprising an
aqueous solution containing about 5% by weight
of methylated methylol melamine, more partic-
ularly methylated trimethylol melamine. The
solution also contained, by weight, 0.155% of a
curing catalyst, specifically diammonium hydro-
gen phosphate, and 0.03% of a wetting agent, spe-
cifical'y dioctyl sodium sulfosuccinate. The wet
flannel was then squeezed and framed as de-
scribed under B of Example 1, after which it was
heated for 9 minutes at 290° P. to dry the fabric
and to advance the cure of the methylated meth-
ylol melamine as described under 1B.

B. Same as A of this example with the excep-
tion that the textile-finishing composition com-
prised an agueous colloidal solution containing
5% of an acetic acid colloid (prepared in a
manner similar to that described under 1-B) of
methylated trimethylol melamine. The solution
contained no added curing catalyst, but did con-
tain 0.01% of a non-ionic wetting agent, more
particularly a reaction product of an ethanol-
amide of a long chain fatty acid and ethylene
oxide.
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The treated flannels and a control sample (un=
treated flannel) were subjected to washing in
soap solution, more particularly five washing
cveles of 10 minutes each followed by drying, and
then were washed for 1 hour followed by drying.
The data on shrinkage of the treated and washed
samples are shown below:

Treatment

Example 13

The woolen fabric treated in this example was
a2 women’s wear flannel such as was used in
Example 1. The treatments were as follows:

A. The flannel, without any preconditioning
treatment, was treated with an aqueous colloidal
solution containing 5% of the acetic acid colloid
of methylated trimethylol melamine and 0.019%
of a non-ionic wetting agent as described under
A of Example 12,

B. Same as A of this example with the excep-
tion that the agueous colloidal solution contained
10% of the acetic acid colloid.

C. Same as B of Example 12 with the excep-
tion that the agqueous alkaline pretreating solu-
tion contained 0.6% hydrogen peroxide and had
been rencered alkaline to a pH of about 10 with
sodium silicate. The textile-finishing composi-
tion comprised an aqueous colloidal solution con-
taining 5% by weight thereof of an acetic acid
colloid of methylated trimethylol melamine,

D. Same as C of this example with the excep-
tion that the agueous colloidal solution contained
102 of the acetic acid colloid of methylated
trimethylol melamine.

The treated flannels and a control sample were
washed as described under Example 12. The
data on shrinkage of the treated and washed
samples are shown below:

Warp Shrinkage in Per Cent
Treatment After 5 Wash-

After 1 Hour
ing Oveles of | of Additional

Each Washing
18.1 211
7.2 8.3
7.4 58
1.4 1.9
1.4 L7

Example 14

The same woolen fabric was treated as was
used in Example 13. The treatments were as
follows:

A, Same as A of Example 12 with the excep-
tion that the aqueous alkaline pretreating solu-
tion contained 0.6% hydrogen peroxide and had
been rendered alkaline to a pH of about 10 with
sodium silicate: also, the textile finishing com-
position comprised an agueous solution contain-
ing only about 2% % of methylated trimethylol
melamine, about 0.08% of diammonium hydrogen
phosphate and about 0.03 % of dioctyl sodium sul-
fosuccinate as a wetting agent.

B. The pretreating solution and method were
the same as A of this example, while the finishing
treatment also was the same with the exception
that the textile finishing composition contained
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2% % of an acetic acid collold of methylated
trimethylol melamine (see 1-B for raethod of
preparation) and the same kind and amount of
wetting agent as described under B of Example 12.

The treated samples and a control sampile were
washed as described under Example 12, The
shrinkage data on the treated and washed sam-
ples are shown below:

8 Warp
Treatment h’mml,e, e

Cent?
None.. 21
A 5.
B 3

1 After 5 Washing Cycles of 10 Minutes Each Followed by 1 Hour
of Additional Washing.

Example 15

This example illustrates the use of various pre-
conditioning bath temperatures and of varying
periods of immersion of the woolen material
therein. The wool-containing textile material
which was treated in this example was a8 100%
all wool, women'’s wear flannel such as was used
in Example 1. The treatments were as follows:

A. Same as A of Example 12 with the excep-

tion that the aqueous alkaline pretreating solu-
tion contained 0.6% hydrogen peroxide and had
been rendered alkaline to & pH of about 10 with
sodium silicate; also, the preconditioning bath
was maintained at a temperature of 100° P. for
8 hours instead of at 125° F. for 30 minutes as in
12-A. The textile-finishing composition con-
tained about 5% by weight of methylated tri-
methylol melamine and the same kind and
amount of curing catalyst and wetting agent as
in 12-A,

B. Same as A of this example with the excep-
tion that the textile-finishing composition com-
prised an aqueous colloidal solution containing
6% of an acetic acid colloid (prepared in a man-
ner similar to that described under 1-B) of meth-
ylated trimethylol melamine. The solution also
contained 0.01% of a non-ionic wetting agent
such as described under 1-B.

C. Same as A of this example with the excep-
tion that the alkaline hydrogen peroxide pre-
treating bath was maintained at a temperature
of about 80° F. for about 24 hours.

D. Same as B of this example with the excep-
tion that the preconditioning solution was main-
tained at about 80° F. for about 24 hours.

The treated flannels and a control sample were
washed as described under Example 12. The
shrinkage data on the treated and washed sam-
ples are shown below:

Warp
Shrinkage

Treatment in Per

Cent 1
None... 2.0
A 4.4
B 25
C 4.4
D. 1.7

1 After § Washing Cycles of 10 Minutes Each Followed by 1 Hour
of Additional Washing,

Example 16

This example illustrates the use of other peroxy
compounds, specifically sodium peroxide and po-
tassilum persulfate, as components of the pre-
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conditioning bath. The woolen fabric was the
same as that used in Example 1. The treatments
were a8 follows:

A, Same a8 D of Example 1 with the excep-
tion that the pretreating bath contained %%
by weight of sodium peroxide. The sodium per-
oxide alone brought the solution to a pH of
about 10 and no other alkaline material was
added.

B. Same as D of Example 1 with the excep-
tion that the preconditioning solution contained
1% by weight of potassium persulfate. Sodium
silicate was added in an amount sufficient to bring
the pretreating bath to a pH of about 10.

The treated flannels and a control sample were
washed as described under Example 12. The
shrinkage data on the treated and washed sam-
ples are shown below:

Warp Shrinksge in Per Cent
Treatment After 5 Wash-
After 1 Hour
ing Cyclesof | of Additional
E Washing
None....-.. 20.0
- 14 L4
B. 50 5.6
Example 17

The textile material used in this example was
100% all wool, undyed women's wear flannel
similar to that used in Example 1. The treat-
ments were as follows:

A. SBame as C of Example 1, which involved
pretreatment of the fabric with an agueous alka-
line solution containing 0.6% by welght of hy-
drogen peroxide and rendered alkaline with so-
dium silicate to a pH of about 10, and subsequent
treatment of the dried, undyed fabric with an
aqueous colloidal solution containing 6% by
welght of an acid colloid of methylated trimeth-
ylol melamine,

B. Same as A of this example with the excep-
tion that after preconditioning the undyed fabric
a8 in A but omitting the acetic acid rinse, it was
dyed as follows: The dried, pretreated cloth was
immersed for 1 hour in a dye bath maintained
at boiling temperature and containing 3% of a
dye (Calecocid Violet 4 BX, Color Index No. 898),
4% of acetic acid (approx. 289 CH3COOH) and
7% of Glauber’'s salt, the percentages of dyve,
acetic acld and Glauber’s salt being by weight
and being based on the weight of the dry fabric.
After rinsing the dyed textile in water, followed
by drying, the dyed and dried fabric was treated
with an aqueous colloidal solution containing 6%
by weight of an acetic acid colloid of methylated
trimethylol melamine as in A of this example.

The treated flannels were washed as described
under Example 1, with the exception that each
was given only 5 washings of 10 minutes each.
The shrinkage data on the treated and washed

samples are shown below:
Warp
Treatment Sti;hg;ge
Cent ¢
A 58
B 5.6

-

iAfter § Washing Cycles of 10 Minutes Each.
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It will be understood, of course, by those
skilled in the art that our invention is not lim-
ited to the particular preconditioning composi-
tions, curable catlonic aminoplasts and condi-
tions of treating a wool-containing textile with
these compositions as has been given by way of
illustration in the above exampies, since the pre-
treating solution, the flnal textile-finishing com-
position and the application conditions may be
widely varied as will be apparent from the de-
scription In this specification prior to the ex-
amples. !

The terms “textile” and “textile material” as
used gen=rally herein and in the appended claims
include within their meanings fllaments, fibers,
rovings, - slivers, threads, yarns, twisted yarns,
etc., as such or in woven felted or otherwise
formed fabrics, sheets, cloths and the like.

We claim:

1. A process of reducing the shrinking tend-
encies of a wool-containing textile material
which comprises preconditioning the said textile
material by first treating it with an alkaline so-
Jution of a peroxy compound and thereafter re-

moving the excess alkaline material, impregnat- -

ing the preconditioned textile with an impreg-
nant comprising a colloidal solution of a curable
cationic aminoplast, and advancing the cure of
the said aminoplast in situ, the amount of the
cured aminoplast with which the said textile ma-
terial is impregnated being sufficient to render it
resistant to shrinking.

2. A process as in claim 1 wherein the alkaline
solution of the peroxy compound is within a pH
range of 8 to 12.

3. A process as in claim 1 wherein the impreg-
nant comprises a colloidal solution of a curable,
cationic product of reaction of ingredients com-
prising melamine and formaldehyde.

4. A process of reducing the shrinking tend-
encles of a dyed woolen fabric which comprises
preconditioning the undyed fabric by first treat-
ing it with an aqueous alkaline solution of hy-
drogen peroxide and thereafter removing the ex-
cess alkaline material dyeing the preconditioned
tabric, impregnating the dyed fabric with an
aqueous colloidal solution of a partially poly-
merized, positively charged product of reaction
of Ingredients comprising melamine and formal-
dehyde, said colloidal solution having a glass
electrode pH value within the range of 0.25 to 6.8
when the sald reaction product, on a net dry
kasis, constitutes about 6% by welght of the said
colloidal solution, and the degree of polymeriza-
tion of the sald reaction product being less than
that which characterizes gels and precipitates
which are undispersible by agitation with water
but sufficient to bring the particles thereof with-
in the colloidal range, and polymerizing the said
reaction product in situ to its yltimate form, the
polymerized reaction product being substantial-
ly water-insoluble, and the amount of the said
reaction product in polymerized state with which
the fabric is impregnated being from 1 to 15% by
weight of the dry fabric.

5. A process of reducing the shrinking tend-
encies of a dyed, wool-containing textile which
comprises immersing the undyed textile in an
aqueous solution rendered alkaline to a pH of
between 8 and 12 and containing hydrogen perox-
ide in an amount corresponding to from 0.05%
to 3% by weight of the said solution and there-
after removing the excess alkaline material
thereby to precondition the undyed textile, dye-
ing the preconditioned textlle, impregnating the
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dyed textile with an aqueous colloidal solution
of a partially polymerized, positively charged
alkylated methylol melamine, said colloidal solu-
tion having a glass electrode pH value within the
range of about 0.25 toc about 4.0 when the sald
alkylated methylol melamine, on a net dry basis,
constitutes about 6% by weight of the sald col-
loidal solution, and the degree of polymerization
of the sald alkylated methylol melamine being
less than that which characterizes gels and pre-
cipitates which are undispersible by agitation
with water but sufficient to bring the particies
thereof within the colloidal range, drying the wet
imnregnated textile and polymerizing the said
alkylated methylol melamine contained in the
impregnated textile to its ultimate degree of
polymerization, said drying and polymerization
being effected at a temperature not exceeding
400° F., and the amount of the sald alkylated
methylol melamine in polymerized state with
which the textile is impregnated being from 1
to 15% by welght of the dry textile.

6. A pfocess as in claim § wherein the colloidal
solution contains methylated methylol melamine
rendered colloidal with acetic acid.

7. A process as in claim § wherein the alkylated
methylol melamine is methylated methylol mel-
amine, and the wet impregnated textile is dried
and the methylated methylol melamine contained
in the impregnated textile is polymerized to its
ultimate degree of polymerization at a tempera-
ture within the range of about 65° F. to about
300° F.

8. The method of reducing the shrinking tend-
encies of a woolen textile material which com-
prises immersing the said material in undyed
state for from Y to 3 hours in an aqueous solu-.
tion rendered alkaline to a pH of between 8 and
11 and containing hydrogen peroxide in an
amount corresponding to from 0.5 to 2.5% by
weight of the said solution thereby to precondi-
tion the said textile material, said solution being
maintained at a temperature of from 70° P. to
160° F.; removing the excess alkaline material
from the preconditioned textile; impregnating
the preconditioned textile from which the excess
alkaline material has been removed with an
aqueous colloidal solution of a partially poly-
merized, positively charged methylated methylol
melamine rendered colloidal with acetic acid,
said solution containing from about 2% to about
12% by weight of the said methylated methylol
melamine and having a glass electrode pH value
within the range of about 0.25 to about 4.0 when
the said methylated methylol melamine, on a net
dry basis, constitutes about 6% by welght of the
said colloidal solution, and the degree of poly-
merization of the sald methylated methylo] mel-
amine being less than that which characterizes
gels and precipitates which are undispersible by
agitation with water but sufficient to bring the
particles thereof within the colloidal range; ad-
justing the pick-up of the said aqueous colloidal
solution by the sald preconditioned textile so
that the amount of cured methylated methylol
melamine in the finished textile is not more than
about three-fourths as much by weight as that
required to obtain the same shrinkproofing char-
acteristics in the absence of the aforedescribed
preconditioning treatment; drying the wet im-
pregnated textile and polymerizing the said
methylated methylol melamine contained in the
impregnated textile to its ultimate degree of
polymerization, said drying and polymerization
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being effected at a temperature within the range Number
of about 65° F. to about 225° F. 2,329,651
LINTON A. FLUCK, Jr. 2,396,724
JOHN E. LYNN. 2,395,791
ELEANOR L. McPHEE. 5 2,423420
2,467,233
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