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INTRODUCTION 

This invention relates to a process of imparting 
to cellulosic textile fabrics crease-resistance of 
improved permanence against washing combined 
with permanent boil-fast shrink-proofness. This 
application is a continuation-in-part of applica 
tions. N. 130,609 filed December 1, 1949. 
This process is applicable to textile fabrics se 

lected from the group consisting of natural 
cellulose, regenerated cellulose, mixtures of a 
plurality of the foregoing types in any propor 
tion, and mixtures of one or more of the Said 
types with up to about 50% of a cellulose ester 
of an organic acid, for example, cellulose acetate. 

PRIOR ART 

Fabrics made from these cellulosic materials 
not only have the tendency to shrink in Wash 
ing but also to deteriorate rapidly in appearance 
and to lose their freshness when crushed, twisted, 
or otherwise subjected to localized physical force. 
Therefore, these fabrics are often subjected to 
processes attempting to render them crease 
proof So as to maintain their freshness in ap 
pearance. For crease-proofing, the textile mate 
rials are generally treated with watery solutions 
of ureaformaldehyde or melamine-formaldehyde 
precondensates under specific conditions. ... If 
such processes are carried out under tensionless 
working conditions, it might sometimes be ex 
pected that the treated material would in addi 
tion to being crease-proofed, be stabilized against 
shrinkage when washed. - 
For example, according to U. S. Patent 2,088,227 

Tootal Broadhurst Lee Co., a resin precondensate 
is prepared having a mol ratio of 1:1.6 of urea, 
to formaldehyde. The patent states that such 
Solutions consist mainly of a monomethylol urea, 
or mixtures thereof with dimethylol urea. The 
aqueous solutions of monomethylol urea or mix 
tures of monomethylol urea and dimethylol urea 
are very sensitive to acid conditions. By adding 
a dilute mineral acid or even by adding a solution 
of a weak organic acid as for example, acetic acid, 
to a Watery solution of monomethylol urea, or 
mixtures of monomethylol urea with dimethylol 
urea, a flocculent amorphous precipitate will be 
formed almost instantly, whereas. dimethylol 
urea in aqueous Solution will give a white amor 
phous precipitate only on standing for several 
hours if dilute mineral or organic acids are added. 
Therefore, the patentees assert that in such so 
lutions it is found that free acid and particularly 
strong acid causes precipitation of a further con 
densation product whereas if the acid is replaced 
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by the corresponding ammonium salt a relative 
stability of the solution is obtained. The patent 
Warns that the impregnating solution must not 
be too fully condensed, otherwise the molecular 
Weight of the partial condensate will be so large 
that it cannot penetrate within the fibres. 
Claim 2 of this U. S. patent reads: . . . . 

Process of improving the crease resistance of 
textile materials which consists in impregnating 
the material with a solution of a partially con 
densed resin components which is unstable in 
acid Solution and which solution contains a po 
tentially acid ammonium salt and heating the 
impregnated material to insolubilize the resin 
and produce a crease resisting product. . . . 
According to these patents, the treating solu 

tion has to be acidified with an organic acid to a 
pH of 4.5 or, for instance, if diammonium phos 
phate or another potentially acid substance of 
the amino type is used as a catalyst, the acidity 
of the impregnated, dried textile material should 
also show a pH of 4.5. . . . . . 

But, the crease-proof effect or the reduced 
tendency towards shrinkage achieved by the 
method of the patent is only effective for a 
limited time if the goods are washed at elevated 
temperatures in aqueous soap solution. This is 
because the resin formed within the fibres by 
repeated Washing operations leaches out, and 
both the crease-proofing effect and the initial 
stabilizing effect is continuously diminished by 
these successive washings. This is a serious de 
fect of which users of the process have always 
complained. In addition, a comparatively, high 
concentration of the formed urea formaldehyde 
resin is necessary to produce a satisfactory anti 
crease effect. As a general rule from about 12 to 
about 15% resin based on the weight of the dry 
fabric treated has to be formed within the fibers 
to achieve the desired effect. But, in all cases, 
due to the high resin concentration necessary to 
produce the desired anti-crease effect it is a very 
Well known fact that rayon fabrics treated for 
this purpose have a highly diminished resistance 
to abrasion compared with untreated material. 
The loss amounts in the average, to about 30%. 

In co-pending application. Serial. Number 
30,609 filed December 1, 1949, the applicant has 
disclosed the use, in shrinkage control of textile 
fabrics, of an aldehyde donor compound which 
is Soluble in Water and is capable of splitting off 
aldehyde under both acid and alkaline conditions. 
Such a compound selected from the group con sisting of monomethylol dimethylhydantoin and 
dimethylhydantoinformaldehyde is capable of 
forming with the fibres, under acid conditions, 
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linkages which are stable to hydrolysis and chair 
acterized by a reduced Swelling capacity when 
soaked in water or aqueous Soap Solutions. The 
aldehyde donor used in accordance with the pres 
ent invention is monomethylol dimethylhydan 
toin. a Y 

The applicant has now found that this type of 
shrinkage control can be successfully combined... . 
With crease-proofing. The ... treated...fabric ...eXe 
hibits no loss of Wearing qualities and practically 
no loss of abrasion resistance: This is done in . 
accordance With the present invention by Sub 
jecting the textile fabric to the action of a solu 
tion containing the aldehyde donor compound, 
and also a dimethylol urea precondensate made. 
from urea, and formaldehyde in a mol.ratio from 
1 urea, to at least 2 formaldehyde. The Solution 
contains a selected non-volatile organic or inor 
ganic acid to obtain a pH-from about 2 to about 
2.5. Because of this scombined treatment with 
the aldehyde donor of the type described and di 
methyol urea, in:most cases comparatively small 
amounts: only of the latter, for example, from 
about 3 to about 10% on the weight of the fabric 
(100% pick-up) need be employed to achieve 
satisfactory crease-proofing. The amounts of di 
methylol urea will vary with the construction of 
the fabric. The fact that such low amounts can 
be used effectively apparently flows from the re 
duced: swelling capacity of the fibre resulting 
from the action of the aldehyde donor. The 
above amounts will, of course, vary as the pick-up 
departs from 100%. which is the preferred con 
dition. 

Broadly Speaking, the process of the present 
invention employs the aqueous Solution of the 
aldehyde donor which solution is nearly neutral 

4 
to about 7.5% (preferably from about 1 to about 
5%) based upon the weight of the treating Solu 
tion. The amount of the stabilizing compound 
or compounds employed should be equivalent to 
an amount, effective to furnish from about .2% 
to about 1.5% (preferably from . about .2% to 
about 1.0%) of active available formaldehyde 
based on the weight of the aqueous Solution (at 
100%. pick-up based on the dry weight of the 
goods), and in addition a certain amount of di 
methylourea, depending on the construction of 
the woven: or, knitted textile material to be 
treated. 

Fabrics" of Wiscose rayOn or cuprammonium 
yarns.so processed are further improved as borne 
out by the fact that they show less tendency to 
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fuzz during washing as compared to an untreated 
material similarly washed. 

It should also be explained that if Solutions 
containing monomethylol urea, or mixtures of this 
compound with dimethylol urea are mixed with 
a solution, plus an acid catalyst effective to give 
a pH from about 2 to about 2.5, polymerization 
takes place within the solution almost immedi 
ately. Unexpectedly, however, if the mono 
methylol urea or mixtures of monomethylol urea, 
with dimethylol urea are replaced in the solutions 
by dimethylol urea, alone, the solutions are suffl 
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and dimethylol urea and contains a water-soluble 
non-volatile organic or inorganic acid or a mix 
ture of organic. and inorganic acids, a catalyst, 
capable of giving the Solution a pH from about 2 
to about 2.5. Suitable organic acids are, for ex 
ample, oxalic acid, lactic acid, citric acid, tartaric 
acid, and other non-volatile organic acids or mix 
tures thereof strong enough to catalyze the re 
action. Suitable “inorganic acids are, for ex 
ample, boric acid and phosphoric acid. Accord 
ing to the invention; textile materials of the type 
described are thoroughly wetted i. e. impregnated 
with the solution containing the aldehyde donor, 
dimethylol urea, and the acid catalyst. The solu 
tion may or may not contain a wetting agent. 
The Solution may or may not contain a Small 
amount of sodium Sulphate, as for example, 
taught in co-pending application S. N. 130,609. 
The solutions described are satisfactorily stable 
for a period of time for practical application ac 
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ciently stable for a suitable period of time to allow 
their technical application and if at the same 
time the amount of dimethylol urea is Sufficient 
they will impart the desired crease-proofing 
effect. 
Treated with the solution of an aldehyde donor 

of the type described and the necessary amount 
of dimethylol urea, the crease-proof effect is ex 
cellent and remains nearly unchanged after 
Several washings even at the boil. Especially 
good results are achieved using lactic acid or a 
mixture of actic and oxalic acids as the catalyst. 
The hand of the treated material is soft and no 
discoloration is evident from the treatment. 
As a result of the process, the treated fabrics 

show in addition to the permanent boil-fast 
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cording-to the invention. The surplus of the 
impregnating liquor is mechanically removed, for 
instance by squeezing or other means allowing a 
pick-up of a predetermined percentage, for ex 
ample a 100% liquid retention on the basis of the 
dry weight of the goods. They are then tension 
less: dried preferably at 200°F to 240 F. and 
finally cured or baked from about 2 to about 5 
minutes at 22: For higher. After curing, the 
fabrics are -neutralized with an alkali, for ex 
ample, soda ash, eventually soaped, rinsed, hy 
droextracted: and dried without tension before 
putting into industrial channels of trade or before 
making the physical measurements referred to in 
the comparative tests below. 
In the aqueous impregnating solution, the Sug 

gested range of concentration of the mono 
methylol dimethyl-hydantoin is from about 1% 
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shrink-proofing, effect of my prior application 
Serial Number 130,609, excellent crease-proofing 
characteristics withstanding repeated washing at 
temperatures even up to the boiling point. 
Before treatment all traces of starch, gums, 

glue or natural resins, and other sizing agents 
should first be removed from the fabric in order 
to permit the aqueous treating Solution to pene 
trate the fibrous material and enter the heart of 
the fibres. W 

If desired, the “hand' or body of the goods 
treated can be modified in the direction of either 
softness or a stiffer finish at-will by the introduc 
tion to the impregnating baths of suitable agents 
such as cation softeners for the former effect or 
such vegetable- or animal colloids as starches, 
guns, glues; gelatines, modified starches, or Solu 
tions or dispersions of polyvinyl alcohol, etc. for 
the latter effect: 
This invention will more clearly be - under 

stood by reference to the following examples. 
It is to be understood; however, that these ex 
amples are merely illustrative of the process and 
that the invention is not limited thereto, but 
rather is defined in the appended claims. In the 
examples, the term “check’ has the meaning of 
untreated or original material. 

EXAMPLE: 

Swatches of a spun viscose rayon fabric were 
treated for the purpose of obtaining crease-proof 
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ing combined with shrink-proofing by treating 
With aqueous solutions of the following compo 
Sitions. The "check' was not treated. 

Monomethylol dimethylhydantoin, g--- 20 30 30 25 
Dimethylol urea 100%, g.------ - 40 40 60 80 
Oxalic Acid, g---------- e- 6------------ 3 
actic Acid 50%, g----------------------------- 20 70 60 
NASO4 Anhydrous, g------------------- 4 4 4. 4. 
“Igepal CTA Extra' (Wetting agent 

non-ionic), g--------------------------- 1. 
Water to make--------- 1 1 1 11 

The respective SWatches were immersed in the 
above Solutions afterward they were squeezed to 
100% liquor retention. They were then dried 
Without tension at 180° F. and baked for 3 min 
utes at 300 to 31.0° E. 
They were neutralized then with soda ash, 

Washed, rinsed, hydro-extracted and dried with 
out tension. To measure their shrinkage in wash 
ing they were laundered together with the un 
treated check sample by the accelerated 1 hour 
wash test described in U. S. A. Federal specifica 
tion CCC-T-191A. Cotton Wash Test. 
Other samples were subjected to tensile 

strength and abrasion resistance measurement. 
Warp Shrinkage and Percentages 

hour wash test 
Sample Identifica 

tion Scoured Total 
1st 2nd 3rd Shrink 

age 

Check--------------- -8 -9, 5 -0.8 -12, 12.7 
#1------------------- -7.5 O -0.28 -0,3 7.8 
#2------------------- -7.2 O O O 7,2 
#8------------------- -7.8 - 2 -12 -1.3 9, 
#4------------------- -7.0 --0.2 --0.4 --0.3 6.7 

A. WARP TENSILE STRENGTH (LBs. GRAB TEST) 
B. ABRASION (TABER CYCLES) 

A. B. 

Cheek--------------------------------------------- 56 300 
#1---- 56 250 
#2---- 55% 350 
#3---- 56 320 
#4---- 55 280 

The treated Samples had a full soft hand and 
a very satisfactory degree of crease-proofing was 
obtained which practically appeared undinin 
ished after 3 wash tests at the boil. The achieved 
Stabilization is good as can be seen from the 
above figures, with practically no change in ten 
sile strength or abrasion resistance. Wery good 
crease-proof effect Was achieved with high per 
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6 
manency. No discoloration had taken place due 
to the treatment. 

I claim: 
1. A process of imparting improved crease 

resistance against washing and boil-fast shrink 
age control of a cellulosic textile fabric selected 
from the group consisting of natural cellulose, 
regenerated cellulose and their mixtures with up 
to 50% of cellulose acetate, the steps of impreg 
nating Said fabric with an aqueous solution of 
monomethylol dimethylhydantoin, said aldehyde 
donor being present in a concentration ranging 
from 1 to 7% by weight of the aqueous solution 
which, upon baking, decomposes to form from 
0.2 to 1.5% of available active formaldehyde and 
from about 3 to 10% by weight of the fabric of 
dimethylol urea comprising 1 mol of urea, and 2 
mols of formaldehyde, and a Water-Soluble non 
Volatile acid in a concentration. Such as to give 
to the Solution a pH of from about 2 to about 2.5, 
removing the Surplus liquid from the material, 
drying the material at a temperature of from 
180° to 240° F., baking the dried fabric at a tem 
perature of from 212 to 310 F. for a time suffin 
cient to effect reaction between liberated form 
aldehyde and the textile fabric, and neutralizing 
and washing the fabric to remove acid and re 
action byproducts thereby to provide a fabric 
which is crease-resistant and shrinkage-Con 
trolled and which has substantially retained its 
original tensile strength and Color. 

2. The process of claim i, wherein the acid is 
selected from the group consisting of Oxalic acid, 
lactic acid, citric acid, tartaric acid, boric acid, 
and phosphoric acid. 
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