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This invention relates to the treatment of cel 
lulosic textile materials and to the products 
thereof. Morf particularly the invention is con 
cerned with lie production of cellulosic textiles, 
specifically cotton fabrics, having improved 
properties (e. g., better resistance to creasing or 
wrinkling) by a process which comprises impreg 
nating the textile with a particular combination 
of impregnants within a definite range of pro 
portions of each. Conditions also are So main 
tained that the amount of combined impreg 
nants which are retained by the textile is kept 
within definite limits. 

Generally described, my process of improving 
the properties of cotton and other cellulosic 
textiles comprises impregnating Such textiles 
with a combination of (1) a curable (more par 
ticularly heat-curable) product of partial reac 
tion of ingredients comprising melamine and 
formaldehyde, e. g., dimethylol melamine, 
trimethylol melamine, the heat-curable or ther 
mosetting alkylated, specifically methylated, 
methylol melamines, etc., which partial reaction 
product is at least partly soluble and preferably 
substant ally completely soluble in Water, and (2) 
a film-forming, substantially water-insoluble, 
thermopastic product of polymerization of a 
polymerizable mass including a lower alkyl 
acrylate, e.g., methyl acrylate, ethyl acrylate, n 
propyl acrylate, isopropyl acrylate, n-butyl 
acrylate, isobutyl acrylate, sec.-butyl acrylate, 
etc., or mixtures thereof with each other or with 
other monomers or partial polymers which are 
copolymerizable therewith to yield film-forming, 
substantially water-insoluble, thermoplastic co 
polymers or interpolymers. The products of (1) 
and (2) should be used in a weight ratio corres 
ponding to form 1 to 3 parts of the latter for each 
part of the former. After the cellulosic textile 
material has been impregnated with the afore 
mentioned combination of impregnants in any 
suitable lianner, but preferably by treating the 
textile material, as by immersion, with a sub 
stantially homogeneous aqueous composition 
containing the mixed impregnants in dispersed 
or other form, the partial reaction product of 
(1) is cured in situ in intimate contact with the 
polymerization product of (2) to a Substantially 
water-insoluble state. The total amount of the 
products of (1) and (2) that are applied to the 
cellulosic textile material is such that the fin 
ished textile contains from about 8 to about 40%, 
more particularly from 10 to 30%, by weight of 
the dry (net dry) textile, of a substantially wash 
fast impregnant consisting of the product of (1) 
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in a cured or substantially water-insoluble state 
and the substantially water-insoluble product 
of (2). 
The treatment of cellulosic textile materials 

with a water-Soluble, curable methylated meth 
ylol inelanine heretofore has been known and is 
described, for example, in Patent No. 2,339,203 of 
Harold W. Stiegler and Linton A. Fluck, Jr., 
issued January 1, 1944. It was also suggested 
prior to my invention that textile materials, in 
cluding cotton textiles, be impregnated with 
various thermoplastic materials, among which 
polymers of unsaturated aliphatic aldehydes and 
polymeric esters of unsaturated aliphatic 
acids, e. g., polymeric methyl acrylate, spe 
cifically have been mentioned. In some cases 
it has been contended that such thermoplastic 
materials impart increased resistance to creasing 
or wrinkling to the textile, but, at least in the 
case of cotton fabrics or cloths, such contentions 
are inconsistent with available evidence. In 
general, a thermoplastic impregnant when ap 
plied alone to a cellulosic textile material, speci 
fically a cotton fabric, in amounts such as are 

25 employed in practicing my invention merely im 
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parts a permanent non-spring finish to the fab 
ric. There is no substantial improvement, if any, 
in the resistance of the fabric to creasing or 
wrinkling, and in many cases the tendency of the 
treated fabric to crease or Wrinkle is even greater 
than that of the untreated fabric. 
When cotton fabrics are impregnated with a 

water - Soluble, curable methylated methylol 
melanine, e. g., in the form of an aqueous Solu 
tion, and the treated fabric thereafter dried and 
heated to cure the impregnant to a substantially 
water-insoluble condition, the resistance of the 
fabric to shrinking and creasing is considerably 
increased. However, the tensile strength of the 
fabric is materially lowered by this treatment, 
the percentage loss in tensile strength in Some 
cases being as much as 35% or more of that of 
the original fabric. 
The present invention is a solution to the prob 

lem of imparting a higher degree of crease re 
sistance to cotton textiles, and especially to 
mercerized cotton fabrics, than has been ob 
tained with the prior treating agents and to effect 
this result while at the same time obviating or 
minimizing losses in the tensile strength of the , 
treated textile as compared with the untreated 
material. 
The invention involved herein is based On my 

discovery that cellulosic textile materials, more 
particularly textiles comprising natural fibers 
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and specifically cotton fabrics, can be rendered 
resistant to creasing and the losses in tensile 
strength either obviated or materially lessened 
by treating the fabric as briefly described in the 
first and second paragraphs of this specification 
and more fully hereafter. In general, the degree 
of crease resistance imparted to the fabric is 
greater than that obtained by using only a cur 
able methylated methylol melamine or other cur 
able, water-soluble" or -dispersible product of 
partial reaction of ingredients comprising mela 
mine and formaldehyde. This was Wholly unex 
pected and unpredictable, since the thermo 
plastic polymerization product alone does not in 
part marked crease resistance, if any, to a cot 
ton fabric. It also was surprising and unex 
pected that the thermoplastic polymerization 
product would obviate or decrease the loss in 
tensile strength which normally results when a 
cotton textile is impregnated with a curable 
methylated methylol melamine, or equivalent 
curable product of partial reaction of ingredients 
comprising melamine and formaldehyde, and 
thereafter dried and cured, since from the known properties of thermoplastic polymers and CO 
polymers it would not be expected that such ma 
terials would co-act, physically or otherwise, 
with the methylated methylol melamine or 
equivalent material so that the embrittlement 
of the textile, as evidenced by a decrease in its 
tensile strength, would be obviated or minimized. 
The impregnated cotton and other cellulosic 

textiles of my invention also are resistant to 
Shrinking, as well as to wear and abrasion. "he 
finish is durable and is not removed by washing 
in water. The hand may be varied considerably, 
for example, by varying the kind and amount of 
thermoplastic modifier employed and by varia 
tions in the impregnating and finishing opera 
tions. In some cases, it may be stiffer than that 
of fabrics containing a cured methylated methylol 
melamine alone, which is a characteristic that is 
desired in many types of cellulosic textiles. 
The curable partial reaction products of in 

gredients comprising melamine and formaldehyde 
which are used in practicing my invention are at 
least partly soluble in water, the preferred reac 
tion products being those which are substantially 
completely soluble therein, either in the form of 
a true solution or a colloidal dispersion. Examples 
of melanine reaction products that may be em 
ployed are those which comprise one or more 
polymethylol melamines, more particularly di-, 
tri-, tetra-, penta- or hexamethylol melamine or 
mixtures thereof. Such products may be pro 
duced in known manner by effecting reaction 
under neutral or alkaline conditions between 
melamine and an aqueous Solution of formalde 
hyde in the ratio of 1 mol of the former to from 
2 to 6 or more mols of the latter. To avoid the 
formation of the crystalline material which has 
lower water-Solubility and to obtain the amor 
phous product of higher water solubility, the mass 
advantageously is maintained at a temperature 
not less than about 70° C. during the reaction. 
In order to minimize polymerization of the mono 
mer, it is usually desirable to keep the reaction 
temperature from exceeding about 90° C. 
The curable, methylated or methyl alcohol 

reacted methylol melamines, more particularly 
methylated polymethylol melamines, are espe 
cially suitable for use in practicing my invention. 
They may be prepared, for example, by effecting 
reaction under acidic conditions between a poly 
methylol melamine and methyl alcohol in the 
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ratio of 1 mol of the former to from 2 to 6 mols 
of the latter, depending upon the number of 
methylol groupings in the melamine derivative 
and the extent of methylation (or etherification) 
desired. The reaction is stopped before the prod 
uct becomes hydrophobic, alkali is added in an 
amount at least Sufficient to neutralize the reac 
tion mass, after which the mass is dehydrated 
under vacuum. Advantageously the methylated 
methylol melamine, more particularly poly 
(methoxymethyl) melamine, is prepared in a 
manner Such as is disclosed and claimed in the 
copending application of Herbert J. West and 
William T. Watt, Serial No. 568,780, fled Decen 
ber 18, 1944, now Patent No. 2,529,856. Such 
methylated methylol melamines are miscible with 
water in all proportions at room temperature and 
are stable on storage at 120 F. for at least two 
weeks. 
The thermoplastic polymerization products are 

prepared by known methods. Although a poly 
mer of a lower alkyl (e. g., methyl, ethyl, propyl, 
tert.-butyl, amyl, etc.) ester of acrylic acid may 
be used as the thermoplastic modifier, I prefer 
to employ copolymers or interpolymers of such 
esters (or mixtures thereof) with a suitable pro 
portion of One or more other monomers which are 
compatible and copolymerizable therewith to yield 
a water-insoluble, film-forming thermoplastic 
copolymerization product which is flexible or 
pliable in film form. Illustrative examples of 
monomers which may be employed in the produc 
tion of copolymers useful in practicing my inven 
tion are compounds different from the lower 
alkyl acrylate component and which contain a 
single CH2=C< grouping, for instance: the mono 
vinyl compounds (both aliphatic and armomatic), 
including the vinyl esters of Saturated aliphatic 
monocarboxylic acids (e. g., vinyl acetate, vinyl 
propionate, vinyl butyrate, etc.); the monovinyl 
Substituted cyclic compounds, for instance styrene 
and the various nuclearly Substituted styrenes 
(e. g., the mono- and dimethyl styrenes, the 
chloro, fluoro and other halogeno styrenes, the 
cyano Styrenes, etc.), a-p-dimethyl styrene (iso 
propenyl toluene) and other a-substituted, nu 
clearly substituted styrenes, vinyl pyridines, vinyl 
thiophenes, vinyl fluorenes, etc.; the vinyl and 
vinylidene halides, e. g., the chlorides, bromides 
and fluorides; acrylic acid, acrylonitrile and the 
amides of acrylic acid, e. g., acrylamide and the 
N-mono- and -di-alkyl acrylamides (e. g., N 
methyl acrylamide, N-diethylacrylamide, etc.); 
alkacrylic compounds, including the acids, esters, 
nitriles and amides, e. g., methacrylic, ethacrylic, 
etc., acids, methacrylamide, ethacrylamide, etc., 
and the N-monoalkyl and -dialkyl Substitution 
products thereof, methacrylonitrile, ethacryloni 
trile and other hydrocarbon-substituted acryloni 
triles, the methyl, ethyl, propyl, isopropyl, n-butyl, 
isobutyl, amyl, e.c., esters of methacrylic, etha 
crylic, etc., acids; the allyl and methallyl 
esters of Saturated monocarboxylic acids, e. g., 
allyl and methallyl acetates, propionates, laurates, 
etc.; and numerous other vinyl, vinylidene, acryl 
ic and other compounds containing a single 
CH2=C-3 grouping. In Some cases compounds 
containing a plurality of CH2=CC groups, e. g., 
1,3-butadiene, may comprise the comonomer em 
ployed in forming the copolymer. Suitable com 
pounds of this class are those which, like 1,3-buta 
diene, are compatible and copolymerizable with 
the lower alkyl acrylate to yield a water-insoluble, 
film-forming thermoplastic copolymerization 
product which is flexible or pliable in film form. 
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it will be understood, of course, by those skilled 
in the art that the particular monomeric mate 
rial which is employed in producing the copoly 
mer is so selected and is used in such a propor 
tion with the lower alkyl acrylate, e. g., ethyl 
acrylate, as to obtain a film-forming material 
which, when applied to the cellulosic textile in 
combination with the curable melamine-form 
aldehyde reaction produci, will impart to the 
treated textile the desired finish and hand. 

Particularly good results have been obtained 
with copolymers of a lower alkyl acrylate, spe 
cifically ethyl acrylate, and styrene or acrylo 
nitrile. However, as has been mentioned previ 
ously, a polymer instead of a copolymer of a 
lower alkyl acrylate may be used as the thermo 
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plastic modifier. Thus, I may employ the prod 
uct of polymerization of a polymerizable mass 
containing, by weight, from 50 to 100% of a lower 
alkyl acrylate, specifically ethyl acrylate, and 
from 50 to 0% of a different monomer which is 
copolymerizable therewith and which contains 
a CH2=C3 grouping, . Specifically styrene or 
acrylonitrile. In some cases the monomeric ma 
terial which is copolymerized with the monomeric 
lower alkyl acrylate may constitute as much as 
90% by weight of the mixture of monomers, but 
usually I employ a thermoplastic modifier ob 
tained by polymerization of a mixture contain 
ing, by weight, from 70 to 90% of the lower alkyl 
acrylate and from 30 to 10% of the other co 
polymerizable monomer. I prefer to use copoly 
mers of, by weight, from 70 to 90% of ethyl 
acrylate and from 30 to 10% of styrene or 
acrylonitrile. The polymers and copolymers 
used in practicing my invention are either sub 
stantially water-insoluble per se or yield Sub 
stantially water-insoluble compositions when the 
reactive melamine derivative is cured in intimate 
contact with the polymer or copolymer. 

. The thermoplastic polymerization products 
may be prepared in any suitable manner but ad 
vantageously are produced by emulsion polymeri 
zation (or copolymerization) technique, for ex 
ample as described in the Copending application 
of Edward L. Kropa, Serial No. 636,279, now 
abandoned, filed December 20, 1945, with par 
ticular reference to the emulsion copolymeriza 
tion of styrene and certain acrylic esters. 
The curable methylated methylol melamine, 

more particularly methylated polymethylol mela 
mine, or other curable partial reaction product of 
ingredients comprising melamine and formalde 
hyde and the thermoplastic polymerization prod 
uct are ordinarily, and preferably, applied to the 
cellulosic material in the form of an aqueous dis 
persion or emulsion containing the aforemen 
tioned ingredients, e. g., in a concentration of 
from 8 to 40%, more particularly from 10 to 30%, 
by weight thereof... The reactive melamine resin 
may be in dissolved state and the thermoplastic 
modifier dispersed in the aqueous Solution of the 
dissolved melamine resin. When the textile is 
impregnated with 100%, by weight of the dry 
textile, of the aqueous dispersion, the impreg 
nated textile will contain, after drying and curing 
of the reactive melamine resin, approximately 
the same percentage of cured resin admixed with 
the thermoplastic polymerization product as the 
percentage of curable melanine resin (or resini 
fiable material) and thermoplastic additive which 
is present in the aqueous dispersion. In order 
to speed up the curing of the curable methylated 
methylol melamine or other partial reaction 
product of ingredients comprising melamine and 
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formaldehyde and to decrease the heating time, 
a suitable catalyst may be added to the aque 
ous dispersion, e. g., oxalic acid, acetic acid, 
phosphoric acid, diammonium hydrogen phos 
phate, ethyl ammonium phosphate, diammonium 
phthalate, ammonium chloride, zinc chloride, and 
others which are known to be catalysts for cur 
ing such reaction products. The amount of cata 
lyst may be varied as desired or as conditions 
may require, but ordinarily the catalyst is em 
ployed in an amount corresponding to from 0.5 
to 5% by weight of the melamine derivative. 
The curable methylated methylol melamine or 

other melamine derivative of the kinds afore 
mentioned and thermoplastic polymerization 
product are employed in the ratio of, by weight, 
1 part of the former to from 1 to 3 parts (prefer 
ably from 1 to 2 parts) of the latter. The thermo 
plastic modifier must be used in a weight ratio 
which is at least equal to that of the melamine 
derivative in order to obtain the results (e. g., 
better crease resistance, minimizing or obviating 
tensile strength losses, etc.) hereinbefore set 
forth. If a weight ratio of thermoplastic modifier 
to melamine derivative materially above 3 to 1 
be employed, the impregnated cloth is excessively 
weighted, usually has a non-drapey hand and is 
not satisfactory for use in applications (e. g., in 
dresses and other clothing) where the weight and 
feeling to the touch are important. Good re 
sults are obtained by using the curable melamine 
derivative and thermoplastic modifier in a weight 
ratio of approximately 1 to 1, or with a relatively 
Small excess of the latter, e.g., up to 50% excess 
by weight of the thermoplastic additive. 
The melamine derivative and thermoplastic 

polymerization product may be applied to the 
cotton fabric or other cellulosic textile material 
in various ways. For example, if the curable re 
action product and thermoplastic modifier are 
applied in the form of an aqueous dispersion, the 
dry or substantially dry cellulosic fabric to be 
treated may be immersed in the dispersion. and 
then passed through pressure rolls or padders to 

5 Secure uniform impregnation and a controlled re 
moval of the excess dispersion. The fabric or 
other textile, however, may be impregnated by 
other methods, e. g., by spraying or by means 
of Suitable boxes located on a mangle. 
The term "aqueous dispersion' as used gen 

erally herein with reference to the aqueous com 
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position containing the reactive melamine resin 
and thermoplastic modifier includes within its 
meaning aqueous dispersions in which the re 
active melamine resin is present either dissolved 
in the aqueous phase in the form of a true solu 
tion or colloidal dispersed in the said phase. 
The pick-up of aqueous dispersion by the cot 

ton or other cellulosic material being treated 
should be adjusted so that the finished textile 
will contain from 8 to 40%, more particularly 
from 10 to 30%, by weight of the dry textile, of 
the cured resin (e. g., cured methylated methylol 
melamine) admixed with the particular thermo 
plastic modifier employed in the ratio of, by 
weight, from 1 to 3 parts (preferably from 1 to 
2 parts) of the latter for each part of the former. 
The amount of aqueous dispersion picked up by 
the cellulosic textile, that is, the so-called "wet 
pick-up,' may be varied as desired or as condi 
tions may require and may range, for example, 
from about 40 to about 150% or more by weight 
of the dry textile depending, for example, upon 
the particular textile treated, method and con 
ditions of treatment, concentration of Solids in 
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the impregnating bath, amount of solids and 
properties desired in the finished textile, etc. 
The wet, impregnated cotton fabric or other 

cellulosic textile material is then dried and cured. 
The drying and curing temperatures may be va 
ried considerably, but ordinarily temperatures 
within the range of about 200 F. to about 400°F. 
are employed. The impregnated fabric may be 
dried at a relatively low temperature of the Order 
of 200 F to 212 F, to remove all or most of the 
water, after which the dried material is heated 
at a temperature within the range of 250' F. to 
400° E. to convert or cure the curable methylated 
methylol melamine (or equivalent material en 
ployed) admixed with the thermoplastic poly 
merization product, e.g., polymeric ethyl acrylate, 
a copolymer of ethyl acrylate and styrene or 
acrylonitrile, etc., to a substantially Water-insolu 
ble condition. The drying and curing operation 
is flexible and may be varied to suit the avail 
able equipment. Continuous methods are pre 
ferred. However, drying and curing also may be 
effected by framing the impregnated fabric to 
width, as on a pin tenter, drying the framed 
fabric, batching it upon a shell and then allow 
ing it to stand hot for a period sufficient to con 
plete the drying (if not entirely dried previously) 
and to convert the solid impregnant in situ to a 
water-insoluble state. In some cases drying and 
curing for 2 or 3 hours at 200 F. may be re 
quired. Heating the dried fabric for 1 minute at 
340 F, or for a shorter time at a higher tempera 
ture has effectively water-insolubilized the ims 
pregnant. 
The finishing treatment, usually consists in 

washing the treated textile, e. g., in an aqueous 
150°-190 F. solution containing, by weight, from 
0.i. to 0.2% of soap and 0.1% soda ash, followed 
by rinsing in hot water at the same temperature, 
drying and then calendering either hot or cold. 
The process of the present invention may be 

used in treating both uncolored and colored goods. 
It is applicable to the treatment of both bleached 
and unbleached cotton goods, as well as mercer 
ized cotton fabrics. Surprisingly, the results are 
generally better, especially in plant operations, 
on mercerized, more particularly scoured and 
mercerized or bleached and mercerized, materials 
than on unmercerized cotton textiles. 

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 
limitation. All parts and percentages are by 
weight. 
The methylated methylol melamine used in a 

of the examples was a Substantially completely 
Water-Soluble, heat-curable or thermosetting 
methylated polymethylol melamine. This ma 
terial is prepared by the following process: One 
mol of melamine is mixed with 3.3 mols of aqueous 
3% formaldehyde previously adjusted to a pH 
of approximately 8.0, the temperature being 

S. raised to 70° C. and maintained at this point 
* until a clear solution is obtained. The solution 

is then immediately cooled and allowed to set, 
after which the mass is broken into small pieces 
and dried by circulating warm air at a tempera 
ture not exceeding 55° C. The resulting dried 
powder is alkylated by admixture with twice its 
weight of 95% methanol containing 0.5% of 
Oxalic acid crystals, based on the weight of the 
methylol melamine. The mixture is heated to 
70 C. and held at this temperature for approxi 
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mately 15 minutes, or until a clear solution is ob 

O 

- parts of the latter. 
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tained, whereupon it is immediately neutralized 
by the addition of sufficient sodium hydroxide 
solution to raise the pH to approximately 9.0. 
The neutralized reaction mass is then evaporated 
to 80% solids under reduced pressure so that the 
temperature does not rise above 50 C. 

KAMP 1 

In this example the impregnating bath con 
tained 30% of resin solids (10% of methylated 
methylol melamine plus 20% of a thermoplastic 
polymerization product) and 0.35% of a curing 
accelerator, specifically a mixture of diammonium 
hydrogen phosphate (curing catalyst) and hexa 
methylene tetramine (buffering agent) in the 
ratio of about 30 parts of the former to about 4 

The bath was made by 
diluting with water a composition comprising 
about 80% methylated methylol melamine and 
20% water, and the resulting product was then 
stirred into an emulsion of the polymerization 
product. -- - - - 

Impregnation was carried out by soaking the 
fabric material for about A minute in the bath 
and Squeezing the impregnated fabric through a 
padder so that the amount of liquid impregnant 
retained by the fabric (so-called "wet pick-up') 
was about 90% by weight of the dry fabric. The 
squeezed fabric was then heated for 6 minutes 
at 290°F. to dry the fabric and to cure the applied 
resinous composition, that is, curable methylated 
methylol melamine admixed with the particular 
polymerization product employed, to a substan 
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tially water-insoluble state. 
The dried textile was then given a mild wash 

ing for 2 minutes in an aqueous 160° E, solution 
containing 0.1% Soap and 0.1% sodium bicar 
bonate, followed by thorough rinsing in water at 
160 F. and Squeezing of the rinsed fabric. The 
rinsed and Squeezed fabric was then pressed dry 
on a flat bed electric press. 
The fabrics employed in this example were 

80 x 80 cotton percale and mercerized cotton twill. 
The bath compositions each contained 30% by 
Weight of Solids, of which 10% of the bath con 
position was methylated methylol melamine and 
20% was a thermoplastic polymerization product. 
For purpose of comparison a bath containing 10% 
by weight of methylated methylol melamine and 
no thermoplastic additive was included in the 
Series of tests. The wet pick-up was about 90% 
by weight of the dry fabric. The finished fabric 
contained about 27%, by weight of the dry fabric, 
of Solid, resinous impregnant of which 4 was 
cured methylated methylol melamine resin and 
was thermoplastic modifier. Tabies I and II show 
the thermoplastic materials employed and test 
data on the treated and lightly washed fabrics. 
For purpose of comparison data also are given on 
the untreated fabrics. In these tables and in 
others which follow "W" means “warp' and “F”. 
means "filling.' The total tensile strength (warp 
plus filling in pounds) is determined using the 
apparatus and method of the American Society 
for Testing Materials described under D-76-45. 

"Total T. B. L. Crease. Resistance (W plus F. 
in cm.)' in the tables refers to the total values 
of crease resistance of samples of the treated 
fabrics cut along the warp and along the weft, 
using the apparatus and procedure developed 
by Tootal Broadhurt Lee Company, Ltd. (Man 
chester, England) and described in publications 
of this company. In this test, strips of fabric 

  



are cut accurately warp-way 4 cm x 1 cm. and 
weft-way 1 cm. x 4 cm. Each strip is folded in 
half and placed under a 500 gram weight, the 
cross section of which is the same as that of 
the doubled fabric. After remaining under the 
weight for 5 minutes, the specimen is hung over 
a fine wire for 3 minutes. At the end of this 
time the distance between the ends of the sample. 
is measured by means of a calibrated plane mir 
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EXAMPLE 2 
Same as Example 1 with the exception that the 

bath contained 22.2% solids (7 A% methylated 
methylol melamine plus 15% of the thermoplas 
tic modifier). The wet pick-up was about 90% 
by weight of the dry cloth. Table III shows 
the thermoplastic materials employed and test 
data on the treated and lightly washed fabrics. 

Table III.-80 at 80 cotton percale-7%% methyl 
ated methylol melamine and 15% thermoplastic 
modifier 

Tense Tota E, Ee Ti Test No. Thermoplastic Additive si, to Treat Cease Re 
(Win E. S. lbs) 

Untreated co ------------------------------------------------------ 91 ------------ ton percale. 3.8 
...: Eymer of 5% ethyiariate and 25% styress. 68 25 5,4 - a-- opolymero ethyacryliate an 8.... 82 

12--- Clymer of 8% ethyl acrylate and 6. acryloni- 88 3. 
e 

ror mounted directly below the sample. The 
T. B. L. crease-resistance rating is the distance 
in centimeters between the ends of the sample 
after it has been subjected to the treatment de 
scribed above. The total T. B. L. crease-resist 
ance values reported in the tables are in each 
case the sum of the values obtained upon testing 
a strip of the fabric cut along the warp and 
another strip cut along the weft or fing. 

EXAMPLE 3 
Sane as Example 1 with the exception that the 

bath contained 15% solids (5% methylated meth 
ylol melamine plus 10% of the thermoplastic 
modifier). The wet pick-up was about 90% by 

35 weight of the dry cloth. Table IV shows the 
thermoplastic modifiers employed and test data 
On the treated and lightly washed fabrics. 

Table -80C 80 cotton percale-10% methylated 
methylol meanine and 20% thermoplastic 

re 

modifier 

Tense Tota 
Tota Loss T. B. L. 
Tensile Due to C 

Test No. Thermoplastic Additive ygh Treatment REce 
(Approx. (W plus F lbs.) 5 E. 

Used cotton --------------------------------------------- 91 ------------ 3,6 
percale. 

.- - - - - - - - - - - - - - SS - - - - -fio; ethylacryliate and 30% styrene. 2. s -- a-- - or a iopolymer-o ethyl acrylate an Sel 5. 
3----------------- Clymer of É ethyl acrylate and 6. acryoni- 84 8 6.4 

e 
4----------------- Clymer of 80% ethyl acrylate and 20% acryloni- 84 8 6.9 

re 
5.---------------- Clymer of 70% ethyl acrylate and 30% acryloni- 84 8 6,0 
6----------------- Copolymer of 79% ethyl acrylate and 21% dimethyl 88 3 6.0 

styrene. 

Table II.-Merceriaed cotton toil-10% methyl 
atted methylol meanine and 20% thermoplastice 
modifier 

Tense Tota 
E. J.Ee Tii. 

Test No. Thermoplastic Additive firgi, to Et 
m Approx. CW plus F. 

bs.) Percent) in en) 

Untreated mercerized ------------------------------------------------ 1921------------ 4.2 
cotton twill. r 

7----------------------- None.--------------------------- 53 6. 
8----------------------- Polymeric ethyl acrylate--------------------. 14 6.4 
9----------------------- Copolymer of 80% ethyl acrylate and 20% sty- 177 8 6.4 
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Table IV.-Mercerized cotton toil-5% methyl 
ated methylol melamine and 10% thermoplaste 
modifier 

Tensi Tota E. E. E. 
Test No. Thermoplastic Additive siegi GERE. 

(WE, Eöy if 
re Percent) incan.) 

Untreated mercerized --------------------------- 
cotton twill. 

13---------------------- None.----------------------------------------- 4. 5,4 
4---------------------- Polymeric ethyl agrylate--------------------- 9. 11 5.9 
15.---------------------- Copolymer of 90% ethyl acrylate and 10% 18 7 6. 

styrene. 
16---------------------- Copolymer of 90% ethyl acrylate and 10% 88 2 5.8 

acrylonitrile. 

Gain. 

EXAMPLE 4 fabric is approximately the same as that of the 
Same as Example 1 with the exception that 

impregnating baths comprising, by weight, 10% 
- of methylated methylol melamine and 10%, 15%, 

20% and 25% of a copolymer of 80% ethyl acryl 
ate and 20% acrylonitrile were used in treating 
samples of 80 x 80 cotton percale. In addition 
to the light wash of 2 minutes described in Ex 
ample 1, the treated samples also were given a 
1-hour wash using the same soap solution and 
procedure except for the difference in time. The 
resin solids in the various baths are shown in 
Table W. The wet pick-up was about 90% by 
weight of the dry cloth. 

Table. V.-Resin Solids bath. 

MES Thermoplastic Additive ethylo 
Test No. life, 

Per Cent Per Cent Description 

10 ---------- None. 
10 10 Copolymer of 80% ethyl acrylate 

and 20% acrylonitrile. 
10 5 Do. 
10 20 Do. 
0 25 Do. 

Table WI shows test data obtained on the 
treated and washed samples. For purpose of 
comparison data, also were given on the untreated 
cotton percale. 

Table VI 

Total Tensile Total T. B. L. 
Strength Crease Resistance 

(W plus F in lbs.) (W plus F in cm.) 
Test No. 

Light 1.Er. Light 1.Br. 
Was Wash Wash Wash 

93 94 3.2 3.3 
65 67 5.9 6.0 
79 74 6.4 6.5 
83 78 6.5 6.6 
86 88 6.4. 6.5 
88 86 6.4 6. A 

In all the foregoing examples each of the baths 
also contained a curing accelerator of the kind 
and in the percentage mentioned under Ex 
ample 1. 
When the thermoplastic modifiers mentioned 

in Tables I to IV, inclusive, are employed alone 
in treating cotton percale or mercerized cotton 
twill, that is, in the absence of methylated meth 
ylol melamine but with other conditions the same 
as when the methylated methylomelanine alone 
or with the thermoplastic modifier is used, the 

2) 

30 

35 

4) 

untreated fabric. 
EXAMPLE 5 

Same as Example 1 with the exception that in 
pregnating baths comprising, by weight, 10% of 
methylated methylol melamine and 10%, 15% 
and 20% of a copolymer of 90% ethyl acrylate 
and 10% of styrene were used in treating samples 
of 136 x 60 mercerized cotton broadcloth. For 
purpose of Comparison samples also were treated 
by immersion in baths containing, by weight, 
10% of methylated methylol melamine (with no 
copolymer present), and 10%, 15% and 20% of 
the same copolymer (with no methylated methyliol 
melamine present). The baths containing 
methylated methylol melamine also contained a 
curing accelerator of the kind and in the per 
centage mentioned under Example 1. The resin 
Solids in the various baths are shown in Table W. 

Table VII-Resin solids in both 

Methylated Thermoplastic Additive 

Test No. SE, 
Per Cent Per Cent Description 

10 ---------- None. 
None 10 Copolymer of 90% ethyl acrylate 

and 10% styrene. 
None 15 Do. 
None 20 Do. 

O 10 Do. 
15 Do. 

10 20 Do. 

55 

60 

85 

total T. B. L. crease resistance of the impregnated 75 

Table V ShoWS test data obtained on the 
treated and washed Samples. For purpose of 
comparison data also are given on a sample of 
the untreated mercerized broadcloth which had 
been immersed in water and dried prior to test 
ing for tensile strength and crease resistance. 

Table VIII 

Total Total 
ensie 

Test No. Strength Resista 
(WF SE. in Ibs.) in cm.) 

Untreated 136 x 60 mercerized cotton 
broadcloth (wet and dried) ------------- 126 3.2 

22----------------------------------------- 87 5.2 
22 3.6 
28 3.4 

129 3, 6 
10. 6. 
OS 6.0 

107 5.9 

From the results of the above tests it Will be 
noted that the combination of the thermoplastic 
copolymer and methylated methylol melamine 

  

  

  



2,586,050 
13 

provides a treated cloth having a materially ims 
proved crease resistance as compared with the 
untreated cloth and much better than that shown 
by cloths which have been treated with the 

Although I have described my invention here 
inbefore with particular reference to the treat 
ment of cotton, specifically cotton fabrics, the 

14 
treatment herein described also may be applied 
to other textiles which are composed substantially 
or mainly of cellulose or regenerated celluloses, 
e. g., linen, hemp, jute, ramie, sisal, cellulose 

methylated methylol melamine alone or with is acetate rayons, cellulose acetate-butyrate rayons, 
various percentages of the thermoplastic copoly- Saponified acetate rayons, viscose rayons, cupram 
mer alone. Furthermore, the combination of monium rayons, ethyl cellulose, etc., and mixtures 
treating agents yields a treated cloth having a thereof with each other or with cotton. The 
higher tensile strength than that obtained by invention is particularly applicable to the treat 
using methylated methylol melanine alone. () ment of cotton fabric material, specifically mer 

Similar results are obtained when other CO- cerized cotton cloth, and hence such textiles are 
polymers, e. g., copolymers of, by weight, 70-85% preferred for treating to improve their proper 
ethyl acrylate and 30-15% styrene, copolymers ties as hereinbefore described. 
of, by weight, 70-90% ethyl acrylate and 30-10% Thermoplastic polymerization products other 
acrylonitrile, etc., are substituted for the particu- 16 than those comprising polymers and copolymers 
lar ethyl acrylate-styrene copolymer employed in of lower alkyl acrylates may be combined with a 
the above illustrative example. ... --- curable methylated methylol melamine or other 

EXAMPLE 6 curable product of partial reaction of ingredients 
Pounds comprising melamine and formaldehyde and the 

20 resulting combination or admixture may be used Aqueous methylated methylol melamine in treating cotton or other cellulosic textile ma 
(80% solids) -------------------------- ' terials in a manne similar that hereinfore 

Emulsion of a copolymer of 90% ethyl acry 
late and 10% styrene (25% solids) 300 set forth. Examples of such polymerization prod 

as a sm ucts are the polymers (or copolymers) obtained 
Curing accelerator as in Example 1 -------- 2 - - - S Water sufficient to make 100 gallons' by polymerizing, alone or admixed with each 

w- - - - - - a - - other or with other monomers, the monomeric 
The above ingredients were mixed to yield an materials hereinbefore mentioned with particu 

impregnating bath which had a pH of 7.0. This lar reference to compounds that may be copoly 
bath was used in a plant run in treating four merized with a lower alkyl acrylata to yield co 
different cellulosic fabric materials. The dry 30 polymers suitable for use in practicing the pres 
fabrics were passed continuously at 48 yards per ent invention. Such polymers and copolymers, 
minute through the bath (2 dips and 2 nips), however, are not equivalent, in the relationship in 
the bath temperature being 80° F. The impreg- which they are used, to the polymers and copoly 
nated fabrics were dried in a pre-drier at 220 F. mers of the lower alkyl acrylates. 
and then in a tenter frame at 300 F., followed 35 The terms "textile' and "textile material' as 
by heating for 1 minute at 34.0° E. to cure the used generally herein and in the appended claims 
methylated methylol melamine admixed with include within their meaning filaments, fibers, 
the ethyl acrylate-styrene copolymer to a Sub- threads, yarns, twisted yarns, etc., as such or 
stantially water-insoluble state. The fabrics in woven, felted or otherwise formed fabrics, 
were washed in 190° F. water containing 0.2% 40 sheets, cloths and the like. 
soap and 0.1% sodium carbonate, followed by clain: 
rinsing in clear water at 190°F. All but a cotton 1. The process of improving the properties of 
cord fabric (cloth No. 4) were finished by drying a cellulosic textile material which comprises im 
and cold calendering. The wet pick-up of the pregnating the said textile material with a com 
cloths averaged 75% of the dry weight of the 43 bination of (1) a curable product of partial re 
individual cloth. The amount of resin (cured action of ingredients comprising melamine and 
methylated methylol melamine plus copolymer) formaldehyde, said product being at least partly 
on the goods (after drying and curing) averaged soluble in water, and (2) a film-forming substance 
about 11.8% by weight of the dried fabric, of consisting essentially of a Substantially water 
which about 5% was cured methylated methylol it insoluble, thermoplastic product of polymeriza 
melamine and the remainder ethyl acrylate- tion of polymerizable monomers, said polymeriz 
styrene copolymer. able monomers consisting of, by weight, from 50% 
A description of the goods treated and the re- to 100% of a lower alkyl acrylate and up to 50% 

Sults obtained are given in Table IX. of a different monomeric compound containing 
Table IX 

Cloth No. 1 Cloth No. 2 Cloth No. 3 Cloth No. 4 

Quantity treated.------------------- 200 yds.----------- 200 yds------------ 20yds------- 350 yds. - 
5escription and properties of cloths. Bleached andmer- Bleached and mer- Bleached only. Bleached and mercerized, 

cerized. cerized. 3-ply cord. 
Color--------------------------- Stripes------------ Stripes------------ Stripes-------- Brown and white. Blue 

and white. 
Warp-------- 100% cotton------- 100% cotton.----... Ravon blend 100%, cotton. 
Filing----------------------------- do----------------- do------------- 100%, cotton.-- Do. 

P st shrinkage of untreated 6,80--------------- 5.60--------------- 1.39---------- 4.5. 
P cent shrinkage of treated cloths 2.0---------------- 
Tensile strength (in lbs.) of une 65 x 43.4-------...-- 
treated cloths (warp x filling). 

Tensile strength (in lbs.) of treated 66.2 x 42.4--------- 69.2 x 25-0--------- 60.0 x 32.8----- 7 x 63.5. 
cloths (warp x fling). 

Total T. B. L. crease resistance of 5.2-----...--------- 4.8---------------- 5.3------------ 50. 
untreated cloths (WpiusFinem.) 

Total T. B. L. crease resistance of 6.3.--------------- 6.2.---------------- 6.5------------ 6.9 
treated cloths (W plus F in cm.) 

Hand and finish of treated cloths... Good.------------- Good-------------- Good---------- Very good. 

a CH2=CC grouping and which is copoly 
merizable with said acrylate, the products of (1) 
and (2) being employed in a weight ratio corre 
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sponding to from 1 to 3 parts of the latter for 
each part of the former, and curing in situ the 
patial reaction product of (1) in intimate con 
tact with the polymerization product of (2) to a 
substantially water-insoluble state, the amount 
of the products of (1) and (2) applied to the said 
textile material being such that the finished tex 
tile contains from 8 to 40%, by weight of the dry 
textile, of a Substantially Washfast impregnant 
consisting of the product of (1) in cured state and 
the product of (2). 

2. A process as in claim 1 which includes the 
additional steps of washing the treated textile ma 
terial in an aqueous soap-containing Solution foll 
lowed by rinsing in water; drying the washed and 
rinsed textile; and calendering the dried textile. 

3. A process as in claim 1 wherein ethyl acry 
late is the lower alkyl acrylate. - 

4. A process as in claim 1 wherein the Com 
ponent of (2) is a thermoplastic product of poly 
merization of a mixture of monomers of which 
not less than 50% by weight thereof is ethyl acry 
late and the remainder styrene. 

5. A process as in claim 1 wherein the compon 
ent of (2) is a thermoplastic product of poly 
merization of a mixture of monomers of which 
not less than 50% by weight thereof is ethyl 
acrylate and the remainder acrylonitrile. 

6. The process of rendering cotton fabric ma 
terial resistant to creasing which comprises im 
pregnating said fabric material with from 10 to 
30%, by weight of the dry fabric, of a mixture 
comprising (1) a curable methylated methylol 
melamine and (2) a film-forming Substance con 
sisting essentially of a substantially water-insolu 
ble, thermoplastic product of polymerization of 
polymerizable monomers consisting of, by weight, 
from 50 to 100% of ethyl acrylate and up to 50% 
of styrene, the components of (1) and (2) being 
present in the said mixture in a weight ratio 
corresponding to from 1 to 3 parts of the latter 
for each part of the former, and the said mix 
ture being applied to the said fabric material in 
the form of a substantially homogeneous aqueous 
composition containing the same, and thereafter 
drying the impregnated fabric material and cur 
ing the methylated methylol melamine in the 
presence of the said polymerization product to 
a Substantially water-insoluble state, thereby ob 
taining an impregnated cotton fabric material 
containing a substantially washfast solid impreg 
nant and which has a higher tensile strength 
and a better crease resistance than the same 
cotton fabric material which has been similarly 
impregnated with an aqueous composition con 
taining the same amount of the methylated 
methylol melamine of (i) but none of the thermo 
plastic material of (2) and thereafter has been 
similarly dried and cured. 

7. A process as in claim 6 wherein the film 
forming Substance of (2) is a copolymer of mono 
mers consisting of, by weight, from about 70% 
to about 90% of ethyl acrylate and from about 
30% to about 10% of styrene. 

8. A process as in claim 6 wherein the methyl 
ated methylol melamine of (1) and the film-form 
ing Substance of (2) are present in the aqueous 
composition in a weight ratio corresponding to 
from 1 to 2 parts of the latter for each part of 
the former, and the thermoplastic material of (2) 
is a copolymer of monomers consisting of, by 
weight, about 90% ethyl acrylate and about 10% 
styrene. - 

9. A process as in claim 6 wherein the cotton 
fabric material is a mercerized cotton cloth. 

5 

O 

5 
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75 
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10. The process of rendering cellulosic fabric 

material resistant to creasing which comprises 
impergnating said fabric material with from 10 to 
30%, by weight of the dry fabric, of a nixture 
comprising (i) a water-soluble methylated meth 
ylol melamine and (2) a thermoplastic material 
which is a copolymer of monomers consisting of 
by weight, from about 70% to about 90% of ethyl 
acrylate and from about 30% to about 10% of 
styrene, the components of (1) and (2) being 
present in the said mixture in a weight ratio 
corresponding to from 1 to 2 parts of the latter for 
each part of the former, and the said mixture 
being applied to the said fabric material in the 
form of a substantially homogeneous aqueous 
composition containing the same, drying the im 
pregnated fabric material and thereafter heat 
ing the dried material at a temperature within 
the range of 250 F. to 400°F. to convert the said 
methylated methylol melamine admixed with the 
said copolymer to a substantially water-insoluble 
condition. 

il. A cellulosic textile material, which is re 
sistant to creasing and which contains from 8 
to 40%, by weight of the dry textile material, of 
a combination of (1) a substantially water-in 
Soluble, cured product which, prior to curing, is 
a curable product of partial reaction of ingredi 
ents comprising melamine and formaldehyde, said 
curable product being at least partly soluble in 
water, and (2) a filn-forming substance consist 
ing essentially of a substantially water-insoluble 
product of polymerization of polymerizable 
monomers, Said polymerizable monomers consist 
ing of, by weight, from 50% to 100% of a lower 
alkyl acrylate and up to 50% of a different mono 
meric compound containing a CH2=C- grouping 
and which is copolymerizable with said acrylate, 
the said polymerization product being present in 
the combination thereof with the said curable 
product, before curing of the latter, in a weight 
ratio corresponding to from 1 to 3 parts of the 
former for each part of the latter. 

12. A cotton fabric material which is resistant 
to creasing and which contains from 10 to 30%, 
by weight of the dry fabric material, of a com 
bination of (1) a substantially water-insoluble, 
cured product which, prior to curing, is a curable 
methylated methylol melamine and (2) a film 
forming Substance consisting essentially of a sub 
stantially water-insoluble, thermoplastic product 
of polymerization of polymerizable monomers, 
said polymerizable monomers consisting of, by 
weight, from 50 to 100% of ethyl acrylate and up 
to 50% of styrene, the said polymerization prod 
luct being present in the combination thereof with 
the Said curable methylated methylol malamine, 
before curing of the latter, in a weight ratio corre 
sponding to from 1 to 3 parts thereof for each 
part of the said curable methylated methylol 
melanine, and the said cotton fabric material. 
having a higher tensile strength and a better 
crease resistance than the same cotton fabric-ma 
terial which has been similarly impregnated with 
the same amount of the same product of (1) 
but none of the thermoplastic material of (2). 

13. A cellulosic fabric material which is re 
sistant to creasing and which is impregnated with 
from 10 to 30%, by weight of thie dry fabric ma 
terial, of a combination of (1) a substantially 
water-insoluble, cured product which, prior to 
curing, is a water-soluble, curable methylated 
methyl melamine and (2) a thermoplastic mate 
rial which is a copolymer of monomers consist 
ing of, by weight, from about 70% to about 90% 
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of ethyl acrylate and from about 30% to about 
10% of styrene, the said copolymer being present 
in the combination thereof with the said curable 
methylated methylol melamine, before curing of 
the latter, in a weight ratio corresponding to 
from 1 to 2 parts thereof for each part of the 
said curable methylated methylol melamine, and 
the said cellulosic fabric material having a high 
er tensile strength and a better crease resistance 
than the same cellulosic fabric material which 
has been similarly impregnated with the same 
amount of the same product of (1) but none of 
the thermoplastic material of (2). 

14. A cellulosic fabric material which is re 
sistant to creasing and which is impregnated with 
from about 10% to about 30%, by weight of the 
dry fabric material, of a combination of (1) a 
substantially water-insoluble, cured product 
which, prior to curing, is a water-soluble, curable 
methylated methylol melamine and (2) a copoly 
mer of 90% ethyl acrylate and 10% styrene, the 
said copolymer being present in the combination 
thereof with the said curable methylol melamine, 
before curing of the latter, in a weight ratio 
corresponding to from i to 2 parts thereof for 
each part of the said curable methylated meth 
ylol melamine, and the said cellulosic fabric ma 
terial having a higher tensile strength and a 
better crease resistance than the same cellulosic 
fabric material which has been similarly impreg 
nated with the same amount of the same product 
of (1) but none of the copolymer of (2). 

15. The method of rendering a cotton-contain 
ing fabric material resistant to shrinking and 
otherwise improving its properties which com 
prises immersing the material to be treated in an 
impregnating bath maintained at a temperature 
of about 80° F., said bath having a pH of about 7 
and being constituted of 

Pounds 
Aqueous methylated methylol melamine (80% 

solids) to u is vious at up to as a to a membrand mass up us was a one up was pop 

s 

O 

20 

25 

SO 

35 

8 
Emulsion of a copolymer of 90% ethyl acry 

late and 10% styrene (25% solids).------ 
Curing accelerator consisting essentially of 

a mixture of diammonium hydrogen phOS 
phate (curing catalyst) and hexamethylene 
tetramine (buffering agent) in the ratio of 
about 30 parts of the former to about 4 
parts of the latter---------------------- 2 

Water ----------- Sufficient to make 100 gallons 
adjusting the wet pick-up of the fabric so that 
the amount of cured methylated methylol mel 
amine plus the aforementioned copolymer of ethyl 
acrylate and styrene on the fabric (after dry 
ing and curing) averages about 11.8% by weight 
of the dried fabric, of which about 5% is cured 
methylated methylol melamine and the remain 
der ethyl acrylate-styrene copolymer; drying the 
wet impregnated fabric at a temperature up to 
300 F. followed by further heating at a tem 
perature of 340 F. for a brief period to advance 
the cure of the methylated methylol melamine 
in situ to a Substantially water-insoluble state; 
washing the resulting fabric in an aqueous soap 
containing Solution followed by rinsing in water; 
and drying the Washed and rinsed fabric. 

16. A method as in claim 15 which includes the 
additional step of cold calendering the dried 
fabric. 
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