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This invention relates to the production of 
Wrinkle-resistant cellulosic textile fabrics, partic 
ularly cotton fabrics, characterized by an ab 
Sence of deleterious chlorine retention properties. 

Polymethylol melanines and dimethylol eth 
ylene urea, are both known to produce satisfactory 
Wrinkle resistance when applied to cotton fabric. 
Yet, heretofore, there have been distinct disad 
vantages when either the polymethylol melamines 
or the dimethylol ethylene ureas are used for pro 
ducing Wrinkle resistance and/or other perma 
Inent effects on cotton fabrics. One primary dis 
advantage of both products is chlorine retention; 
the molecules of resin pick up and retain chlo 
rine. The harmful effect of this chlorine reten 
tion in the case of the polymethylol melamines is 
exhibited primarily in the form of extreme yell 
lowing, whereas the harmful effect in the case of 
the dimethylol ethylene urea is exhibited primar 
ily in loSS in tensile and tear strength of the 
fabric. 

It has now been found that 1 mol of a poly 
methylol melamine combined with about 24 mols 
of dimethylol ethylene urea, and properly applied 
to cotton fabrics will produce a high degree of 
Wrinkle resistance without the yellowing or 
Strength. OSSes heretofore experienced. 
One important aspect of this invention is the 

discovery that the desired results are obtained by 
using a ratio of 2A mols of dimethylol ethylene 
urea, for each mol of polymethylol melamine. The 
Second inportant a Spect of this invention is that 
the desired results are obtained by combining the 
proper resin forming materials with a “thorough' 
or “hard’ cure as is more fully described herein 
after. 

In Some instances the ratio can be changed 
slightly, but to assure uniformly optimum results 
under connercial conditions adherence to the 
24:1 ratio has been found preferable. 
In general, the mode of treating fabric with 

the combined products of this invention is the 
same as that for either of the products alone, 
namely, by use of the conventional Steps of in 
pregnating fabric, with resin and an acidic cata 
lyst in water solution, drying the fabric and 
curing the resin on the fabric. 
While the general mode of fabric treatment, 

With the resinous products of this invention in 
Wolves no departure from Standard practice in 
making fabrics Wrinkle resistant with prior art 
resins and while one highly advantageous feature 
of the resin combination of this invention is itS 
insensitivity to varied treating conditions; never 
theless, it is critical that the curing step be car 
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ried out under conditions sufficient to fix substan 
tially all the resin on fabric. Curing conditions 
accomplishing this result may be defined as those 
curing conditions which are necessary to obtain 
a “hard' or “harder than normal' cure. It is 
known in the art that a “harder than normal' 
Cure can be obtained by the following means: 

1. Raising the curing temperature. 
2. Tengthening the curing time. 
3. Increasing the amount of acidic catalyst. 
4. Lowering the amount of alkali in the fabric. 
There are limitations to which any one of 

these contributing factors may be increased to 
Offset the lack or decrease of another, and in 
commercial practice it is desirable to achieve a 
hard cure by a balanced combination of all these 
factors. For example, fabric containing .5% 
alkali titrated as NaOH can be treated with 10% 
of the preferred resin of this invention and 2% 
of catalyst AC, and that amount of alkali can 
not be overcome by time and temperature of 
curing as the fabric will be destroyed by ex 
cessive heat before a “hard cure'. Will be obtained 
Within the meaning of this specification. In such 
an instance, a "hard cure' should be obtained 
by either neutralizing the fabric in advance or 
using a much larger amount of catalyst. 
With the exception of Example X, all the 

fabrics used in the examples of this patent ap 
plication Were Soured and contained only about 
.05% alkali, whereas in standard practice prior 
to this invention, fabrics contain a larger annount 
of alkali to the extent of from about .25% to 196. 
With the proper alkalinity in the fabric and 
the proper amount of catalyst in relation there 
to a Satisfactory curing time and temperature 
can be very readily determined by treating some 
fabric, determining loss of strength of the treated 
fabric by the AATCC scorch test for chlorine 
retention and, if necessary, adjusting the curing 
time and temperature until the treated fabric 
OSes no more strength than the same fabric. With 
out the treatment. In general, the higher the 
curing temperatures for any given curing time, 
the lower the Strength OSS from chlorine reten 
tion. 
Thus it will be seen that a hard cure within 

the meaning of this invention can only be ob 
tained under conditions of catalysis in which 
there is an amount of acidic catalyst sufficient to 
neutralize all the alkali in the fabric plus an 
amount of catalyst Sufficient to catalyze the cur 
ing of the resin, the latter being equivalent to 
about 1 to 2% measured as catalyst AC, and the 
former may be easily calculated from basic in 
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Organic chenistry. At 70% pick-up, it has been 
determined that .13% catalyst AC will neutralize 
about .01% NaOH on fabric. Catalyst AC is ap 
proximately 37%. 2 methyl, 2 aimino propanol hy 
drochloride. 
Thus, cellulosic fabric is neutralized by Souring 

or otherwise, impregnated with from about 50 to 
100% of its Weight of a 5% to 20% aqueous solu 
tion of catalyst and the conthiination of 2A inclS 
of dimethylol ethylene urea, and 1 mol of a poly 
methylol melanine, dried to a moisture content, 
of below about 10%, and cured for about 1 to 5 
minutes at a temperature of about, 36° E. for 
the shorter tine and 280° F. for the longer tie. 

polymethylol melanines may be inixed with di 
methylol ethylene urea in the Water Solution 
which is to be applied to the fabric at the tine 
of its application to the fabric. 

However, it has been found that, a more ini 
formly satisfactory fabric product is produced 
On a coinnercia Scale when the Oly:Yeti yoi. 
melanine is condensed With the dinnethylol eth 
yiene urea, prior to preparation of a mix for 
treating fabrics. 

If the no ratio of dimethylol ethylene urea, 
to polymethylo: melanine is changed from 2/:: 
to 1A:1, the fabric treated thereWith will be 
Subject to the yellowing described above and the 
degree of yellowing will be considerably greater 
than that experienced. With the Optinuin inCl 
ratios and for SOme purposes it is commercially 
Unsatisfactory. On the other hand, shifting the 
no ratio to 3/4:1 tends to lower the Strength of 
the treated fabi'ic below that of fabrics treated in 
accordance With his invention tends to OWei 
the Wrinkie iresistance of the fabric and imparts 
to the treated fabric a lack of Uniformly low loSS 
of strength. When tested for Chlorine retention 
by the AACC Scorch test. 
Although the invention is not limited to any 

particular catalyst, it has been found that amine 
hydrochloride type catalysts produce fabrics hav 
ing better properties of Wrinkle resistance in re 
lation to Strength OSS than Other catalystS Such 
as diainn Oniuin phosphate, Other inorganic acid 
foline S and acids, and the like. 
The terrin 'poly(methyliol meanine' has been 

used to define any inelanine nucleus having 
firoi; 2 to 6 methylol groups and the lower alkanol 
ethel's of these polyethylol metailines. The 
Conniercial meanines useful for treating tex 
tiles are understood to be the dimethyl ether of 
trimethylol melamine and mixtures of dinneth 
ylol inelanines with trimethylol melamine. The 
ferrhei is Solid as neiaimine resin ME-3 and as 
Resoon I-75 Special. The latter is Sold as 
'Resoori HP.' These commercial products can 
be used intel'changeably in producing textile 
fairiCS in accordance with the present invention. 

timethylol ethylene urea is commercially 
available in 50% solution as “Zeset S or as 
'Rhonite R-1.' The products may be used inter 
changeably in the practice of the present inven 
tion. Likewise, certain other methylol cyclic 
Ull'eaS Inay be used with methylol inelamines to 
enhance the properties thereof. In general, 
these compounds can be described as low chlorine 
retentive dimethylol ring compounds having a 
Single Urea, group in the ring. Such a product is 
the dimethylcl tetrahydro (2) pyrimidone dis 
closed in Copending application Serial Number 
385,719, filed October 12, 1953. 

Eaccimple I 

270 partS (.88 mol) of Resoom M-75 Special 
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4. 
(an 80% Solids Solution of methylated triheth 
yol melamine), 584 parts (2 mols) of 2eset S 
(50% dinnethylol ethylene urea) were ini:3g with 
8.5 parts of 37% hydrochloric acid and r 
for 22 hours at 30° C., after which 4 pa 
gauSiC and Water Were added to bling the pi to 
0. The product was a Water Soluble liquid, Sub 

Stantially Colorless, and having a Visco.ii.57 a hot 
the nature of very thin motor oil. The prodict, 
is stabie at room temperature for six months or 
O3. 

Eacample II 
7% of the product of Example I and 1% of 

Catalyst AC (2 methyl, 2 aminopropanoi-1 hy. 
drochloride) in Water Solution were placed in a 
Conventional pad box. A bleached and mercei'- 
ized and Soured Cotton gingham fallic contain 
ing abolt .05% alkali titated as NaOH and 
running about 4/2 yds. per pound was passed 
through the pad and impregnated with about 
80% of its weight of the pad liquor. After in 
pregnation the fabric was dried to a noisture 
Content of about 3%. The dried fabria yag ther 
heated for 2% minutes at 300° F. to cure the 
resin after which it was washed to renove any 
residual resin or catalyst. The finished fabric 
ShOWed high Winkle resistance, high tensiie 
Strength, high tear Strength, and on the AATCC 
SCOrch test for chlorine retention, it Sinoyed an 
average loss of strength about equal to that of 
the same mercelized and bleached but otherwise 
untreated fabric. 
Another portion of the same cotton ginghain 

fabric WaS treated as above except that it was 
Culed at 270 F. for about 80 seconds. The tear 
Strength of the treated fabric showed almost mi) 
reduction over the untreated. The Winkle re 
Sistance Was below a satisfactory level and the 
Chlorine retention reflected as strength loss on 
the AATCC SCOrch test showed the product to be 
unsatisfactory. However, both samples showed 
negligible yellowing when boiled for ten minutes 
in a 5% Clorox Solution wherein the iiquor ratio 
WaS 30 to 1. (Clorox is a 5% solution of sodium 
hypochlorite.) 

Eacample III 

The Cotton gingham fabric of Example I was 
in pregnated With a Solution of 12% of the prod 
uct of Example I and i9% by weight based on total 
Weight Solution of catalyst AC. The fabric was 
then dried in accordance with Example II and 
three portions were separately cured at 300° F. 
for 2 minutes, 320 F. for 80 seconds and at 
380° F. for 80 seconds. All three portions were 
then Washed and dried and tested. All three had 
inO riorest'elingth loSS than untreated fabric when 
tested for chlorine retention and all threa showed 
no Substantial yellowing when tested with hot 
CloroX as described above. The two samples 
Cui'ed at a higher temperature had a conside: 
higher degree of wrinkle resistance than 
Sample cured at the lower temperature : 
Saraple cured at the lower temperature ha 
higher tear Strength and a higher tensile strength. 
All three Samples were commercially satisfactory. 

h a. 

Eacample IV 

The Cotton fabric of Example II was impreg 
nated With a Water solution of 8% of the prod 
uct of Example I and 1% by weight catalyst AC 
based on the bath. The fabric was diied and 
Cured in a Single heating unit for 3 minutes at, 
350 F. The product was free from chioline re 
tention and free from yellowing in hot Clorox. 
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The wrinkle resistance was satisfactory and the 
tear strength of the fabric also was generally 
Satisfactory. 

Eacample V 

270 parts (.83 mols) of Resoon M-75 Special 
and 584 parts (2 mols) of a 50% solution of 
dimethylol ethylene urea (Rhonite R-i) were 
dissolved in Water and diluted to a 10% solu 
tion. 14% of catalyst AC was then added to 
the solution and the bleached, mercerized and 
Sotired cotton gingham fabric of Example II WaS 
impregnated with about 60% of its weight of 
this solution, dried at about 250 F. to a moisture 
content of about 5%. It was then cured at 160 
C. for 80 Seconds. The finished fabric WaS 
Washed and dried and tested according to the 
test methods set forth in Example II. The 
product was substantially the same as the prod 
uct of Example II and Commercially Satisfactory 
in all respects. This Example was repeated 
using 540 parts of the 80% methylated tri 
methylol inelanine instead of 270. The fabric 
product did not pass the hot Clorox test but 
turned a light yellow which rendered the fabric 
commercially unsatisfactory in whites. This 
example was again repeated, changing the 
amount of Rhonite R-1 from 584 parts to 876 
parts and using 270 parts of the nethylated 
trimethyol inelanine Solution. The fabric 
product showed considerably greater Strength 
loss than untreated fabric on the Scorch test. 

Eacomple VI 
50 parts of Resloom HP (said to be a mixture 

of dimethylol melamine and trimethylol Imel 
annine by its manufacturer) were dissolved in 
146 parts of Zeset, S and 41 parts formalin 
(37%) at pH 9-10, by heating. This product 
was diluted to 8% and applied to the Sanae 
fabric in accordance with the first procedure of 
Example V and with the same results. 

Eacample VII 
42 parts of formaldehyde (37%) were added 

to 90 parts of Resloom M-75 Special with stir 
ring and tha mixture Was brought to pH 9-10 
with caustic and condensed for 15 minutes at 
170° F. While still hot, 195 parts of Zeset S 
were added and the mixture was stirred until 
cool. 

In a second separate reaction, this exact pro 
cedure was followed with 83 parts of formalde 
hyde (37%). 
The first product was a mixture of Zeset S 

and a partially methylated methylol melamine 
averaging about 4.5 methylol groups per nel 
anine nucleus and the Second product WaS a 
mixture of Zeset S and partially methylated 
hexamethylol nelanine. 
Both products were applied to the Same Cot 

ton fabric according to the first procedure Set 
forth in Example W and the results of that 
example were generally duplicated. 

Eacample VIII 

A 12% aqueous solution of the product of Ex 
ample I containing 2% catalyst AC and 2% of 
Profine (a long chain fatty acid ester Sold as 
a softner) was applied to a previously SOured 
all viscose shirting Weight gabardine contain 
ing about .05% alkali titrated as NaOH in a 
conventional pad. The fabric was dried at about 
250° E. for about 2 minutes and cured for eight 
minutes at about 320° E. This treated fabric 
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6 
exhibited no yellowing and no loss of strength 
from chlorine retention, 

Eacample IX 
305 parts of Resloom M-75 Special were placed 

in a reaction chamber and 515 parts of Rhonite 
R-1 (nol ratio of 1:1.75) and thoroughly mixed 
by Stirring. 7% of this mixture in Water With 
about 2% on the bath weight of catalyst AC 
Were padded Onto a bleached, nercerized and 
SOUred Cotton gingham fabric containing about 
.05% alkali titrated as NaOH running about 
4.5 yards per pound. The fabric picked up 
about 80% based on its weight of the solution. 
The fabric was then dried by conventional 
means and cured 70 seconds at 360° E. The 
thus treated fabric had good physical proper 
ties and poSSesses uniformly low deleterious 
chlorine retention properties when tested by 
the AATCC scorch testing method. However, 
When treated With 5% Clorox at the boil for 
ten minutes, it yellowed more than an un 
treated fabric Subjected to the same treatment 
and more than the same fabric treated in an 
identical nanner with the product of Example 
I, but much leSS than the same fabric treated 
in an identical nanner with Resloom M-75 
Special alone. This fabric appears to be a fairly 
Satisfactory commercial, non-yellowing product. 

Eacample X 
A 10% aqueous Solution of the product of 

Example I containing 6% catalyst AC was pad 
ded Onto a Cotton fabric Which had not been 
soured and which contained about .35% alkali 
leaSured aS NaOH. The fabric Was dried and 

cured at 360° for 70 seconds. When tested the 
fabric showed high Wrinkle resistance, good 
physical properties and was about like untreated 
fabric. With respect to yellowing on hot Clorox 
treatment or repeated Clorox laundering. The 
fabric WaS also not Subject to chlorine reten 
tion degradation on the AATCC scorch test in 
exceSS Of the degradation of untreated fabric. 
Another Sample of the same fabric was 

treated under identical conditions except that 
the amount of catalyst Was reduced to 2%. A 
Wrinkle resistant fabric free from yellowing was 
obtained but it was badly degraded by chlorine 
retention. When tested. On the AATCC Scorch 
test. 
Thus, it will be seen that hot Clorox yellowing 

and strength loSS from chlorine retention can be 
avoided in the production of Wrinkle resistant 
Cotton fabrics by using a resin-forming mate 
rial Which combines mol of a polymethylo nel 
amine with about 24 mols of dimethylol ethyl 
ene urea, either precondensed or mixed and 
Curing the fabric under conditions hard enough 
to aSSure that Substantially all the resin is 
fixed thereon. 
The ratio of 24 mols of dimethylol ethylene 

urea to One mol of polynethylol melamine has 
been established by calculations based on the 
Specifications of the product manufacturers as 
Set forth herein. 
While the beneficial results of the invention 

diminish gradually as the mol ratios are varied 
from the 24:1 optimum so that there are no 
Sharply defined limits of the invention in this 
respect, as a practical matter, Successful coin 
mercial use of the invention lies within the 
mol ratio limits of about 34:1 and 134:1 (di 
methylol ethylene urea, to polymethylol mel 
amine). 
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When the resinous product of this inven 
tion is used on rayon fabric, it is sometimes 
desirable to combine it with a non-resinous sta 
iiiging material such as the products described 

in copending applications Serial No. 222,297, 
filed April 21, 1951, and Serial No. 286,038, filed 
May 3, 1952. 

This application is a continuation in part 
of application Serial Number 393,242, filed No 
Wember 19, 1953, and now abandoned. 
We Cain: 
1. In the proceSS of treating bleached and 

nercerized cotton textile fabrics wherein fabric 
is impregnated With an aqueous Solution contain 
ing a heat activated acidic catalyst and from 
about 5% to 20% of a resin-forming material 
and the impregnated fabric is heated to dry the 
fabric and cure the resin, that improvement 
which comprises Substantially neutralizing the 
alkali in the fabric prior to completion of the 
Cure, using as the resin-forming material a poly 
Inlethylo nelanine and dimethylol ethylene Urea, 
in the ratio of One mol of the former to from 
about 1% to 34 mols of the latter, and said cur 
ing being Within the range of about 1 to 5 minutes 
at about 360° E. for the Shorter time and 280° F. 
for the longer time, and the curing time being 
long enough and the curing temperature being 
high enough Within Said range to reduce the 
Strength OSS Of the treated fabric to about that 
Of untreated fabric when tested by the AATCC 
SCOrch test method, whereby highly Wrinkle re 
sistant cotton fabric is obtained with low strength 
loSS and the treated fabric is substantially free 
from yellowing and acid degradation caused by 
chlorine retention. 

2. The process as Set forth in claim 1 wherein 
Said neutralization is accomplished by acidifica 
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tion of the fabric prior to impregnation with the 
resin Solution. 

3. The proceSS as Set forth in claim 1 wherein 
Said neutralization is accomplished by using, in 
addition to the usual catalyst concentration, an 
eXceSS of acid forming catalyst, the excess being 
that amount required to neutralize substantially 
all the alkali in the fabric. 

4. The proceSS as Set forth in claim 1 wherein 
the mol ratio is about 24 mols of dimethylol 
ethylene urea to 1 mol of polynethylol melamine. 

5. The proceSS as Set forth in claim 1 wherein 
the alkali content of the fabric being treated has 
been Substantially reduced by Souring prior to 
resination, the mol ratio is about 2A mols of 
dimethylol ethylene urea, to 1 mol of polymethyloi 
melamine, and the catalyst is an amine hydro 
chloride. 

6. A water Soluble resin-forming product suit 
able for treatment of Cotton textile fabrics to 
produce permanent Wrinkle-resistance and other 
permanent effectS Without deleterious chlorine 
retention properties consisting essentially of one 
mol of a polymethyliol melamine and 2A mols 
of dimethylol ethylene urea. 
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