
United States Patent Office , 3,015,584 
Patented Jan. 2, 1962 

3,015,584 
WRNKLE RESISTANCE TREATMENT FOR 

CELLULOSICTEXTILE FABRICS 
Robert M. Reinhardt, John G. Frick, Jr., Richard L. 
Arceneaux, and John D. Reid, all of New Orleans, La., 
assignors to the United States of America as repre sented by the Secretary of Agriculture 
No Drawing. Filed Mar. 23, 1959, Ser. No. 801,417 

2 Claims. (CI. 117-139.4) 
(Granted under Title 35, U.S. Code (1952), sec. 266) 
A non-exclusive, irrevocable, royalty-free license in the 

invention herein described, throughout the world for all 
purposes of the United States Government, with the 
power to grant sublicenses for such purposes, is hereby 
granted to the Government of the United States of 
America. , - - 

This invention relates to the treatment of cellulosic 
textile fabrics. More specifically, this invention relates 
to a method of treating textile fabrics that are composed 
mainly of cellulose whereby the fabrics are rendered re 
sistant to wrinkling or mussing and have improved shape 
holding properties. Moreover, the fabrics so treated may 
be laundered by procedures usually used with untreated 
textiles of the same type, which procedure can include 
the use of hypochlorite bleaching agents, without suffering 
additional damage because of the wrinkle resistance treat 

ent. 

Fabrics composed of cellulosic fibers, such as cotton, 
rayon and the like have poor resiliency and consequently, 
when in use tend to become wrinkled and acquire a mussed 
or unpleasant appearance. In order to overcome this 
objectionable property, it has been the practice to treat 
cellulosic fabrics with the methylol derivatives of organic 
nitrogen compounds, such as urea, guanidine, or mel 
amine. Such treatments are indeed successful in improv 
ing the resiliency of the ceilulosic fabric and so producing 
a resistance to wrinkling. The fabrics so treated, how 
ever, cannot be bleached by ordinary methods using a 
hypochlorite bleaching agent without suffering discolora 
tion or severe loss in strength either in the bleaching op 
eration or on subsequent ironing. This is a major ob 
jection to the use of these treatments, particularly on 
white cellulosic fabrics. - 

Recently, the methylol derivatives of some special or 
ganic nitrogen compounds have been used to avoid this 
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produce treated fabrics having a high degree of resiliency 
and a strong resistance to wrinkling and mussing, such 
as produced by treatment with dimethylol ethyleneurea 
alone. Fabrics treated with the aforementioned mixture 
do not suffer damage on hypochlorite bleaching. Sur 
prisingly, this resistance to damage from hypochlorite 
bleaching agents is retained after repeated launderings, 
in spite of the presence of dimethylol ethyleneurea in 
the mixture used for the treatment. Furthermore, the 
original resiliency and strong resistance to wrinkling and 
mussing is also retained after the repeated launderings. 

It is an object of this invention, therefore, to provide 
a process for the treatment of textile fabrics composed 
mainly of cellulose whereby the fabric obtains the prop 
erties of increased resiliency, wrinkle resistance, muss re 
sistance, and a shape-holding ability and which proper 
ties are retained after repeated laundering. It is further 
more an object of this invention to provide such a treat 
ment whereby the treated fabrics, with the properties de 
scribed, may be laundered by ordinary procedures, which 
procedures may include the use of hypochlorite bleach 
ing agents, without suffering discoloration or loss in 
strength in the laundering procedure or subsequent treat 
ment greater than occurring on untreated fabric, and this 
ability is also retained after repeated laundering. 
The objects of this invention are accomplished by the 

treatment of the cellulosic textile with an aqueous solu 
tion containing: (1) 3 to 7% of dimethylol ethyleneurea; 
(2) 5 to 10% of a polymeric acetal formed from formal 
dehyde and a polyhydroxy compound; and (3), 1 to 6% 
of an acidic condensation catalyst, which can either be 
an acidic substance or a substance that forms acids on 
heating, to promote condensation of the other compon 
ents. A metal salt of a strong mineral acid is a particu 
larly suitable acidic condensation catalyst to use in the 
process of the present invention. 
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objectionable feature of the treatments. An example of 
this type compound is dimethylol ethyleneurea. This 
compound has been found to be effective in preventing 
any damage from the use of hypochlorite bleaching agents 
on fabric treated with it, and at the same time imparts a 
high degree of resiliency to the fabric. After repeated 
laundering, however, fabric treated with dimethylol ethyl 
eneurea is susceptible to damage from the hypochlorite 
bleaching agents although the fabric retains its resiliency. 
In other words, the effectiveness of dimethyloi ethylene 
urea in preventing damage to the treated fabrics from 
hypochlorite bleaching agents is not durable although the 
resiliency imparted to the fabric is durable. 
Another class of compounds that has been proposed 

for use in the treatment of cellulosic fabrics to improve 
their resiliency is polymeric acetals formed by the re 
action of formaldehyde with polyhydroxy compounds. 
Fabric treated with these compounds has no tendency to 
suffer damage from exposure to hypochlorite bleaching 
agents. However, the improvement in resiliency imparted 
by these compounds is relatively small and, therefore, 
the treated fabrics have only a weak resistance to wrin 
kling or mussing. 
We have found that cellulosic fabrics may be treated 

with a mixture of dimethylol ethyleneurea and the pre 
viously mentioned polymeric formaldehyde acetals to 
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Treatment of the textile according to the process of this 
invention comprises impregnating (thoroughly Wetting) 
the textile with the above-described solution, mechanical 
ly removing excess liquid, then drying and curing the 
goods. All of these steps can be conveniently carried 
out with conventional textile finishing equipment. The 
wet pickup (increase in weight of the textile upon wet 
ting), after mechanically removing excess liquid, should 
preferably be from about 70 to 80%. Adjustment to the 
desired wet pickup can be conveniently achieved by 
passing the impregnated textile through squeeze rolls or 
the like. The drying time and temperature are not criti 
cal, but it is preferable to dry the wet textile, adjusted to 
the desired pickup, at relatively low temperature, from 
about 60° C. to 100° C., until the textile is dry to the 
touch. After drying, the textile is cured by subjecting 
it to a higher temperature, from about 130 to 170 C., 
for a brief time, usually from about 3 to 6 minutes, to 
cause condensation of the applied materials. In the cur 
ing operation, the longer time is used with the lower cur 
ing temperature. 

Following the curing operation, it is preferable to 
water-wash the treated textile to remove any remaining 
unreacted materials or objectionable byproducts of the 
condensation. The washing operation can be convenient 
ly carried out using the procedures and equipment con 
ventionally employed for the washing of textiles. 

In addition to the dimethylol ethyleneurea, the poly 
meric formaldehyde acetal, and the acidic condensation 
catalyst, the treating mixture of this invention may also 
contain wetting agents, softening agents, thermoplastic 
polymeric additives such as polyethylenes, polyacrylates, 
silicones and the like, and other components commonly 
included in conventional wrinkle resistance treatments. 
The process of this invention can be used to treat sub 
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stantially any hydrophilic fibrous cellulosic material such 
as cotton, rayon, ramie, jute and the like which can be 
impregnated with a liquid, dried, and cured. 
The following examples are illustrative of the details 

of at least one method of practicing the present invention. 
All parts and percentages are by weight. 

Example 1 
A polymeric diethylene glycol-formaldehyde acetal was 

prepared essentially as described in U.S. Patent No. 
2,786,081, using appreximately equimolar quantities of 
diethylene glycol and paraformaldehyde (slight excess of 
the latter), a small amount of concentrated sulfuric acid 
as the catalyst, and toiuene as the solvent. Following 
removal of water and solvent, the reaction product was 
neutralized with alkali. - - Aqueous solutions were prepared from the polymeric 
acetal and dimethylol ethyleneurea in the concentrations 
indicated in the following table. Each solution also con 
tained 6% magnesium chloride hexahydrate as a con 
densation catalyst. Cotton print cloth was wet with these 
solutions and passed through squeeze rolls to give about 
70-80% increase in weight. 
60° C. for 7 minutes and then heated at 160° C. for 3 or 
4 minutes. The fabrics were then washed in a deter 
gent solution, rinsed and dried. - 
The data in the following table show the wrinkle re 

sistance (measured by the wrinkle recovery angle as de 
scribed in American Society for Testing Materials test 
ED1424–56) and the resistance to damage from hypo 
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The fabrics were dried at . 
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chiorite bleaches (measured by the percentage of original 
breaking strength retained in the scorch test, American 
Association of Textile Chemists and Colorists test 
69-1952) of the fabrics treated as described. 

Treating Solution Percent of Wrinkle original 
recovery strength 

Dimethylol Polymerie angle, retained in 
ethylene- acetal, degrees score 

uTea, percent (warp--fill) is test 
percent - 

0. 15 230 93 
3 ... if 252 95 
5 5 265 98 
5 10 256 93 
7 5 266 10 
7 10 269 103 
7 O 274 94 

Samples of each of the above treated fabrics were 
submitted to 5 laundry cycles as described in the Ameri 
can Association of Textile Chemists and Colorists test 
14-53. After laundering, the samples were again tested 
for wrinkle resistance and resistance to hypochlorite 
bleach. Results are shown in the following table. 

Treating Solution Percent of Wrinkle original 
recovery strength 

Dimethylol Polymeric angle, retained in 
ethylene- acetal, degrees scorch 

urea, percent (warp-fill) test 
percent - 

0 5 233 97 
3 7 258 71 
5 5 269 
5 10 265 
7 5 279 
7 O 261. 
7 0 270 

The superiority of the treatment using the mixed 
agents is shown by the higher wrinkle recovery when 
compared to the treatment using only the polymeric 
acetal, and the higher strength retention in the scorch 
test when compared to the treatment using dimethylol 
ethyleneurea alone. The treatment using the combined 
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agents acquires a large part of the desirable features of 
each of the individual agents. 

Example 2 
Cotton print cloth was treated by the procedure de 

scribed in Example 1, except that the treating solutions 
contained 1% zinc nitrate hexahydrate and 0.1% acetic 
acid in place of 6% magnesium chloride hexahydrate. 
Wrinkle resistance and resistance to damage from hypo 
chiorite bleach, before and after 5 launderings, are shown 
in the following table. - 

Treating Solution Before Latindering After Laundering 
Wrinkle Percent Wrinkle Percent 

Dimethylol Poly- recovery strength recovery strength 
ethyl- meric angle, retained ... angle, retained 

... eneurea, acetai, degrees in scorch ... degrees in scorch 
percent percent (warp. test (warp . . test 

- --fill). --fill) ; 

3 248 107 267 91. 
... 5 10 : "262 104. 277 , 82. 
7 0 273 06 297 96 
7 0 - 275 108 283 50 

Example 3 
Aqueous solutions were prepared containing 5% di 

methylol ethyleneurea, 10% polymeric diethylene glycol 
formaldehyde acetal prepared as in Example 1, and 1.5% 
polyethylene (added as an aqueous emulsion). One so 
lution contained 6% magnesium chloride hexahydrate 
and another 1% zinc nitrate hexahydrate and 0.1% acetic 
acid. These solutions were useds to treat cotton print 
cloth as described in Example 1. Properties of the 
treated fabrics, before and after 5 launderings, are shown 
in the following table. 

Before Laundering After Laundering 

Metallic sat Wrinkle Write - Percent Percent 
catalyst used reeovery strength recovery strength 

- angie, retained angle, retained 
degrees in scorch degrees in scorch 
(warp tes, (warp test 
--fi) --fill) 

Zn(NO3)2.------------ 271 97 277 91 
MgCl)-------------- - - 276 83 278 82 

Example 4 
An acetal was prepared by the condensation of approxi 

mately equimolar quantities of glycerol and paraform 
aldehyde (slight excess of the latter), using a small 
amount of hydrochloric acid as the catalyst and heating 
the reaction mixture for 2 hours at 80° C. Aqueous solu 
tions were prepared containing 10% of this acetal, 7% 
dimethylol ethyleneurea and either 6% magnesium chlo 
ride hexahydrate, or 1.5% zinc nitrate hexahydrate and 
0.15% acetic acid. Cotton print cloth was treated with 
these solutions by the procedure described in Example 1. 
The wrinkle resistance and resistance to damage from 
hypochlorite bleach, before and after 5 launderings, are 
shown in the following table. 

Before Laundering After Laundering 

Wrinkle Percent Wrinkle Percent 
Catalyst used recovery strength recovery strength 

angle, retained angle, retained 
degrees in scorch degrees in scorch 
(warp test (warp test 
--fi) - --fill) 

MgCl2---------------- 261 98 259 92 
Zn(NO3)2.------------ 271 98 259 73 

We claim: 
1. A process for treating a cellulosic textile material 

whereby said material is rendered durably wrinkle- and 
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muss-resistant and resistant to damaging effects from hy 
pochlorite bleaching agents, which process comprises the 
following steps: impregnating said cellulosic textile mate 
rial to a wet pickup of from about 70 to 80% with an 
aqueous solution comprising from 3 to 7% by weight of 5 
dimethylol ethyleneurea, from 5 to 10% by weight of a 
polymeric acetal formed from formaldehyde and a poly 
hydroxy compound, and from 1 to 6% by weight of an 
acidic condensation catalyst; drying the impregnated mate 

an aqueous solution comprising from 3 to 7% by weight 
of dimethylol ethyleneurea, from 5 to 10% by weight of 
a polymeric formaldehyde acetal selected from the group 
consisting of diethylene glycol-formaldehyde acetal and 
glycerol-formaldehyde acetal, and from 1 to 6% by 
weight of an acidic condensation catalyst selected from 
the group consisting of magnesium chloride and zinc ni 
trate; drying the impregnated material; and then heating 
it to a temperature of about 160 C. for from about 3 

rial; and then curing it at a temperature of from about 10 to 4 minutes. 
130° to 170° C. 

2. A process for treating a cellulosic textile material 
whereby said material is rendered durably wrinkle- and 
muss-resistant and resistant to damaging effects from 
hypochlorite bleaching agents, which process comprises 
the following steps: impregnating Said cellulosic textile 
material to a wet pickup of from about 70 to 80% with 
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