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The present invention relates to the treatment of textile 
materials in orer to improve their crease resistance. 

This application is a continuation-in-part of applica 
tion Serial No. 191,931 ?led October 24, 1950, and now 
abandoned. 
The invention may be applied to cellulosic textile ma 

terial made from natural or regenerated ?bres or mixtures 
of these with one another or with non-cellulosici?bres. 
It may be applied to ?bres in loose state or inthe form of 
rovings or slubbings, but is preferably applied to yarns, 
woven fabrics, knitted fabrics and manufactured gar 
ments. 

It is well known that the resistance to creasing of cellu 
losic textile materials can be considerably improved by ' 
impregnating them with an aqueous solution containing 
a crystalloidal intermediate condensation product of a 
synthetic resin and then insolubilising the synthetic resin 
by heating the impregnated material. Although this pro 
cedure improves the resistance to creasing of the textile 
materials when dry, i. e. makes them dry crease~resist 
ing, it still leaves them highly susceptible to creasing 
when wet or when under conditions of high humidity. 
An object of the present invention is to improve the 

resistance to creasing of cellulosic textile materials when 
wet or when under conditions of high humidity, i. e. to 
make them wet crease-resisting. 
A further object of the invention is to render a cellu 

losic fabric, especially a regenerated cellulose fabric, 
dry crease-resisting and wet crease-resisting. 
We have found that these objects can be secured by 

insolubilising in the textile materials a synthetic resin 
and by also rendering infusible in the textile materials 
a polysiloxane oil. 

,. Although it is known that textile materials can be 
made water-repellent by rendering a polysiloxane oil in 
fusible on the ?bres it was quite unexpected and could 
not have been predicted that by also insolubilising a 
synthetic resin in the materials they would be rendered 
crease-resisting under conditions of high humidity and 
under wet conditions. Textile materials rendered water 
repellent by polysiloxanes are much di?icult to wet than 
textile materials not so treated and this is, indeed, what 
is meant by the term “water-repellent.” They can, how 
ever, be wet by water if they are suitably treated e. g. 
with the aid of wetting agents; and when thoroughly wet 
out they absorb just as much water as they would do be 
fore treatment with the polysiloxane. Textile materials 
which have had synthetic resin insolubilised therein and 
polysiloxane rendered infusible on the ?bres are, in 
deed, water-repellent but since they also absorb, when 
fully wet out, just as much water as textile materials not 
containing the polysiloxane but otherwise identical, it 
would not have been expected that their susceptibility to 
creasing would have been any different in the wet state. 
Most surprisingly, the textile materials so treated have 
been found to have much improved resistance to creasing 
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in the wet state. This is of great practical value because 
it not only reduces the susceptibility of the materials to 
become creased during laundering but is also reduces their 
susceptibility to become creased in atmospheres of high 
humidity. 

In carrying out the invention, the textile materials 
are impregnated with an aqueous solution containing a 
crystalloidal intermediate condensation product of a syn 
thetic resin of the group consisting of condensation prod 
ucts of formaldehyde with urea, condensation products 
of formaldehyde with melamine and condensation prod 
nets of formaldehyde with phenol and also with an 
aqueous dispersion of a polysiloxane oil which on heating 
in thin layers gives an infusible non-tacky ?exible ?lm 
and are heated to insolubilise said synthetic resin and to 
render said polysiloxane oil infusible. 
Although it is most convenient to use a single im 

pregnating solution, it is also possible to obtain dry crease 
resistance and wet crease-resistance by applying the 
aqueous solution of the intermediate condensation prod 
uct of the synthetic resin and an aqueous dispersion of 
polysiloxane oil in successive steps in either order pro 
vided that the textile material is heated between the two 
steps to insolubilise the synthetic resin or to render the 
polysiloxane infusible as the case may be. When suc 
cessive treatment is effected, the polysiloxane oil may be 
used as a solution in an organic solvent instead of as an 
aqueous dispersion. Also, if successive treatment is ef 
fected it is preferred that the treatment with polysiloxane 
oil be eifected ?rst and in this case it is necessary to wet 
out the textile material thoroughly before impregnation 
with the intermediate condensation product of synthetic 
resin. 

The polysiloxanes are sometimes referred to as “sillcones.” They can be formed from various alkyle 
chlorosilanes or arylchlorsilanes with or without silicon 
tetrachloride by hydrolysis and co-condensa'tion whereby 
all the chlorine atoms are replaced by hydroxyl groups 
certain of which condense together with elimination of 
water. The structures of the resulting silicrones are not 
clearly understood but it is believed that they consist of 
silicon-oxygen chains arranged in a network, the cross 
linking of which takes place through oxygen atoms and 
in which the substituents, which may all be organic 
radicals or of which some may be organic radicals and 
some hydrogen atoms, are linked to silicon atoms. The 
mechanical properties of the solid polymers are believed 
to depend in a large part upon the extent of the cross 
linking and the length of the linear chains in the network, 
as well as on the nature of the substituents. For example, 
polysiloxanes called “methyl silicones” can be prepared 
by mixing dimethyl dichlorsilane with methyl trichlor 
silane or silicon tetrachloride and then effecting hydrolysis 
and co—condensation. As the ratio of CH3; radicals to 
Si atoms varies from 1.2 to 1.7 in different members 
of the series, the methyl silicones change from sticky 
syrups (which cure rapidly on heating to brittle solids) 
to oily liquids (which cure slowly to soft, ?exible solids). 
In the analogous series of resins in which the methyl 
radical is replaced by the ethyl radical, a. similar change‘ 
in properties is observed but these co-called “ethyl 
silicones” are, in general, softer and slower curing. 
than the corresponding “methyl silicones.” 
The general structure and properties of the poly 

siloxanes which are commonly called “silicone polymers” 
are described in “An Introduction to the Chemistry of 
the Silicones" by Eugene G. Rochow published by John 
Wiley and Sons Inc. of New York. The second edition 
of this book (1951) discusses the structure of “alkyl. 
silicones” on pages 78 to 101, of “aryl silicones” on 
pages 101 to’ 104 and of 
104 to 107. 

“alkyl-aryl silicones” on pages‘ 
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As stated above, the “methyl silicones” can be pre 

pared from dimethyl dichlorsilane. Similarly, poly 
siloxanes called “methyl hydrogen silicones” can be 
prepared by hydrolysis of methyl hydrogen dihalogeno 
silanes. - 

Accordingly, the “silicones” employed in the present 
invention are polysiloxane o-ils containing a multiplicity 
of the structural units 

llti 
__3|1_O__ 

. R2 

where R1 is an alkyl group or an aryl group or hydrogen 
or oxygen and R2 is an alkyl group or an aryl group. 
Preferably there is employed a polysiloxane oil con 
taining a multiplicity of the structural units 

-—Si—0— 

([3113 
‘ On account of the ability of the intermediate hydrolysis 
products of the alkyl or aryl halogenosilanes to undergo 
coécondens'ation, resins may be obtained having different 
R/Si ratios (R representing alkyl or aryl groups or 
hydrogen atoms) giving them a wide range of properties. 
The polysiloxane oils employed in the present invention 
are those in which the total R/Si ratio is high enough 
to ‘avoid the development to a marked degree of resinous 
adhesive properties as evidenced by the production of 
coated yarns and other undesirable effects in the treated 
textiles, i. e., the polysiloxane should possess an oily 
rather than a tacky nature, but, nevertheless, low enough - 
to enable the condensation to the solid state to be 
achieved in a. reasonable time and at a temperature not 
detrimental to a textile ?bre. These polysiloxanes 
appear to have mean molecular weights ranging from 
a few hundred to twenty thousand or so but those which 
have been found most convenient for use in the present 
invention have a mean molecular weight of the order 
of one thousand and a viscosity of 25° C. of the order 
of 10 to 20 stokes. 
We have found that the polysiloxanes which are oily 

liquids spread uniformly over the surface of the ?bres 
providing that the viscosity at 25° C. of the oil does 
not exceed about 1,000 stokes, giving a marked freedom 
from coated yarn e?ects and possessing a high degree 
of ?exibility in the cured state. On the other hand, 
the products known as “silicone varnishes,” which are 
viscous tacky syrups generally used dissolved in an 
organic solvent, do not give the same uniformity of 
coating, give rise to undesired coated yarn e?ects and 
are exceedingly hard and brittle when cured. Examples 
of products commercially available are the methyl 
hydrogen polysiloxane oils sold under the trade name 
“Silicone-Fluid DC 1107” and “DeCetex 104” both 
made by the Dow Corning Corporation of the United 
States of America. 
The amount of synthetic resin introduced into the 

textile material by insolubilisation of the intermediate 
condensation product depends upon the degree of effect 
desired, the nature of the resin and the nature of the 
textile material. An improvement in dry crease-resistance 
can be obtained when the amount of synthetic resin is 
from about 3% to about 30% based on the weight of 
dry textile material. In the case of urea—formaldehyde 
resin, the most useful improvement in dry crease-re 
sistance is obtained with from about 8% to about 30% 
based on the weight of dry textile material. Equivalent 
effects are obtained with about half these amounts of 
melamine-formaldehyde resins i. e. the most useful im 
provement in dry crease-resistance is obtained with from 
about 4% to about 20% based on the weight of dry 
textile material. Phenolformaldehyde resins are inter~ 
mediate in their effect, the most useful improvement in 
dry. crease-resistance being obtained'with from about 6% 
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to about 25 % based on the weight of dry textile material. 
The amount of synthetic resin intermediate condensation 
product contained in the impregnated material before 
insolubilisation should be higher than the content of in 
soluble resin desired in the textile material by about one 
quarter, i. e. amount of synthetic resin intermediate con 
densation product contained in the impregnated material 
before insolubilisation should be about 4% to about 37% 
based on the weight of dry textile material, i. e. about 
10% to about 37% in the case of an intermediate con 
densation product of a urea-formaldehyde resin and 
about 5% to about 30% in the case of an intermediate 
condensation product of a melamine-formaldehyde resin. 
The concentration of intermediate condensation product 
in the impregnating liquor depends upon the degree of 
expression of liquor from the textile material. It is 
generally most convenient to impregnate the textile ma 
terial with the liquor and then squeeze it until it com 
tains its own weight of liquor. However it may be 
squeezed so as to contain more or less than its own 
weight of liquor and in all cases the concentration of the 
liquor will be so chosen that for the degree of expression 
adopted the material will contain such an amount of con 
densation product as will give the desired amount of 
insolubilised synthetic resin from about 3% to about 
30% based on the weight of dry textile material. It is 
quite easy to calculate in any given case the concen 
tration of liquor required and this is commonly done in 
the textile ?nishing trade. 
The amount of polysiloxane introduced into the textile 

material by rendering the polysiloxane oil infusible simi 
larly depends upon the degree of effect desired and the 
nature of the'textile material. A useful improvement in 
wet crease-resistance can be obtained when the amount 
of infusible polysiloxane is from about 2% to about 
15% based on the weight of dry textile material. Ac 
cordingly, the amount of polysiloxane oil contained in 
the impregnated material should be about 2% to about 
15% based on the weight of dry textile material. As 
with the solution of intermediate condensation product, 
the concentration of polysiloxane oil in the impregnat 
ing liquor depends upon the degree of expression of 
liquor from the textile material. In all cases the con 
centration of liquor will be so chosen that for the degree 
of expression adopted the material will contain such an 
amount of polysiloxane oil as will give the desired 
amount of infusible polysiloxane from about 2% to about 
15% based on the weight of-dry textile material. 
The amount of insolubilised synthetic resin and in 

fusible polysiloxane in the textile material should not 
together exceed about 32% based on the weight of dry 
textile material. As a rule, it will be most convenient for 
the amount of infusible polysiloxane in the textile ma 
terial to be from about one third of to about the same as 
the amount of insolubilised resin. Generally speaking 
an amount of insolubilised urea-formaldehyde resin be 
tween about 12% and about 20%, for example about 
15%, based on the Weight of dry textile material, will 
give a useful improvement in dry crease-resistance. To 
secure these amounts of insolubilised resin the amount of 
urea-formaldehyde intermediate condensation product 
contained in the impregnated material before insolubil 
isation should be about 16% to about 25% for example 
about 20%, based on the weight of dry textile material. 
Thus, if a single impregnating liquor containing the syn— 
thetic resin intermediate condensation product and the 
polysiloxane oil is used the total amount of said inter 
mediate condensation product and of said polysiloxane 
oil contained in the impregnated material, before heat— 
ing to insolubilise the synthetic resin and render the 
polysiloxane oil infusible, should not exceed about 39% 
based on the dry weight of textile material. 
The crystalloidal intermediate condensation product 

of a synthetic resin may be obtained by the treatment of 
formaldehyde with urea in aqueous solution for no more 
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than suflicient time to produce a solution of a crystal 
loidal methylol compound. Instead of a urea-formalde 
hyde crystalloidal intermediate condensation product, a 
melamine-formaldehyde crystalloidal intermediate con 
densation product may be used. In either case, one may 
employ an ether of the methylol compounds of urea, or 
melamine, alone or in admixture with the methylol 
compound itself, and one may also use mixtures of urea 
forrnaldehyde intermediate condensation products and 
melamine-formaldehyde intermediate condensation prod 
ucts as well as mixtures of their ethers. 
The crystalloidal intermediate condensation product 

of a synthetic resin need not be an amino aldehyde con 
densation product. It may be, for example, a phenol 
formaldehyde condensation product. 
A suitable synthetic resin“ crystalloidal intermediate 

condensation product to employ is a solution of urea 
formaldehyde condensation product of low molecular 
weight and capable, of penetrating textile ?bres prepared 
according to British Patent No. 449,243. 
Although the crystalloidal intermediate condensation 

product of a synthetic resin is employed in the form of an 
aqueous solution, such solution may have colloidal 
intermediate condensation product dispersed therein but 
the amount of the latter must not be su?icient to nullify 
the improvement in dry crease~resistance and wet crease 
resistance of the cellulosic textile materials, brought 
about by the synthetic resin and the polysiloxane. 
The aqueous solution of crystalloidal intermediate con 

densation product of a synthetic resin should also con 
tain a catalyst suitable for completing the condensation 
of the synthetic resin intermediate condensation product 
on heating. Catalysts suitable for completing the con 
densation of amino-aldehyde condensation products may 
be substances of acid character or of a potentially acid 
character by which wemean a compound, such as the 
ammonium salt of an acid, which in the course of ‘the 
heating decomposes and liberates free acid. Thus, the 
catalyst may be an acid, a mixture of acids or a mixture 
of an acid and a salt, but as stated above, it is preferably 
a substance which is capable of becoming acid (or more 
acid) during the treatment; instead of the ammonium 
salts mentioned, there are other substances such as 
aluminium chloride and zinc nitrate which can be used. 
The solution or aqueous dispersion of polysiloxane oil 

may contain a catalyst for rendering the polysiloxane oil 
infusible. Such catalysts, for example zinc naphthena'te, 
are generally insoluble in water. If, as is preferred, an 
aqueous dispersion of, polysiloxane oil is used, the cata 
lyst can be incorporated, if necessary with the aid of an 
organic solvent, in the polysiloxane oil before the latter 
is dispersed in the aqueous liquid used for impregnation 
of the textile material or it can be dispersed in the aque 
ous liquid separately. The polysiloxane oil may be dis 
solved in a volatile organic solvent and the resulting solu 
tion dispersed in the aqueous liquor for the impregnation 
of the textile material. We have found that metal stear 
ates such as calcium, zinc or cobalt stearate are suitable 
catalysts for the curing of polysiloxanes. 
As already stated, the cellulosic textile material may 

be impregnated separately with the water-soluble crystal 
loidal intermediate condensation product of a synthetic 
resin and with the polysiloxane oil and heated after each 
impregnation but is preferably impregnated with both to— 
gether and subjected to a single heating. 
The heating of ‘the impregnated textile material to 

render the crystalloidal intermediate condensation prod 
uct of the synthetic resin insoluble and the polysiloxane 
oil infusible is preferably effected in presence of a cata 
lyst or catalysts for the further condensation of the syn 
thetic resin or for the further condensation of the poly 
siloxane oil or for both. 

The impregnated and dried fabric can be heated in 
ditferent ways and the most suitable ‘time and temper 
ature of heating will depend upon the nature of the inter 
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mediate condensation product, the nature of the catalyst 
used for the condensation, the nature of the polysiloxane 
oil and the nature of the catalyst, if any, used for render 
ing the polysiloxane oil infusible. In general, however, 
when using a weak acid catalyst for the synthetic resin 
condensation the temperature may be from about 160° 
to about 180° C. ‘but when using a stronger acid cata 
lyst or a substance capable of liberating stronger acid, 
the temperature may be only about 130° to ‘about 150° 
C. Although a time of 3 to 5 minutesat these temper 
atures will su?ice to insolubilise the synthetic resin, a 
time of about 5 minutes to about 20 minutes is required 
to render the polysiloxane oil infusible. 

If, therefore, a textile material is impregnated with a 
liquor containing the crystalloidal intermediate condensa 
tion product of a synthetic resin and the polysiloxane oil 
and then dried and, subjected to a single heating, the 
time of heating should be about 5 minutes to about 20 
minutes at a temperature of about 140° to about 200° C. 
A time of about 10 to about 15 minutes at a temperature 
of about 150° to about 160° C. is quite suitable. 
The textile material to be treated must be thoroughly 

absorbent so as to imbibe the amino aldehyde crystal 
loidal intermediate condensation products; with rayon 
materials it may be advisable to give a preliminary treat 
ment with alkaline‘ solutions and with cotton and linen 
it may be necessary to mercerise the materials to be 
treated by the invention in order to obtain the maximum 
absorptive capacity. During the drying of the prepared 
materials before impregnation, care is needed lest the 
temperature or other conditions of drying‘s‘nould reduce 
the absorptive capacity. It may even be desirable to 
treat the swollen materials in the wet state. 

It is also possible to incorporate other substances in 
the impregnating bath and so produce combined effects 
in one treatment; examples of this are inert ?llers, col 
loidal dispersions, delustring agents and pigments. in 
deed, the present invention may be employed with ad 
vantage in pigment printing. It is possible to incorporate 
latices of natural and synthetic rubbers and other dis 
persions of polymers with the impregnating liquor‘ where 
these are or have been made compatible. 
The drying of the material when impregnated with 

intermediate condensation products of synthetic resins 
requires care and for best effects the goods should not 
be unduly stretched during drying as this not only inter 
feres with the softness of ‘the material but may even 
produce embrittlement. The conditions of temperature 
and humidity within the drying chamber should be such 
that there is no tendency, or only as little tendency as 
possible, for ‘the synthetic resin intermediate condensa 
tion product to diffuse towards the surface during the 
drying operation. 

It is possible, during or'immediately after the drying 
operation, to give mechanical treatment to the impreg 
nated ‘textile material. For example, it is possible to 
shrink the fabric by drying on a stenter equipped with 
an over-feed device or on a special machine for produc 
ing controlled compressive shrinkage. During or after 
drying, the material impregnated with intermediate con 
densation products of synthetic resins can .be subjected 
to mechanical distortion which is rendered permanent 
by the subsequent insolubilising treatment. For example, 
it is possible to calender the impregnated fabric during 

‘ or after the drying operation, to emboss it, to Schreiner 
it or to produce glazed effects by friction as well as other 
properties. With some of the machines employed for 
the above purposes it is possible to produce the mechan 
ical effect and complete the condensation by heating at 
one and the same time. 

The following are examples of methods of carrying 
out the invention. 

Example I 

( 1) A methylol urea solution is made by heating 
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for 3 minutes at the boiling point under a re?ux con 
denser 

100 gm. urea 
215 gm. 37 wt. percent formaldehyde (pH adjusted to 7 

with caustic soda) 
8 gm. 0.88 S. G. aqueous ammonia. 

, The product is cooled and 5 gm. of tartaric acid dissolved 
in 20 ml. of water is added. . 

(2) A polysiloxane oil emulsion is made by mixing 
60 ml. of water containing 

0.25 gm. glacial‘ acetic acid and 
2.5 gm. of trimethylbenzyl ammonium chloride 

in a high speed stirrer with 

50 gm. of methyl hydrogen siloxane having a mean mo 
lecular Weight of the order of 1000 and then adding 

1 gm. of calcium stearate dissolved in 10 ml. xylene. 

The emulsion so obtained is then homogenised by any 
of the conventional methods, e. g. by pumping through 
a spring loaded valve having accurately ground seats. 

(3) The methylol urea solution 1 and the polysiloxane 
oil emulsion 2 are mixed and the volume of the mixture 
adjusted to 1000 ml. with water. A cotton fabric is 
padded with the liquor so as to obtain an absorption of 
about 100%. The cloth is dried at 60° C. and then baked 
at 160° C. for 10 minutes. It is now given a light wash 
in 0.25% soap solution at 50° C. followed by rinsing 
in water and drying. The urea-‘resin to polysiloxane 
ratio in the fabric is about 3 to 1 and the urea-resin con 
tent about 14.5% based on the weight of dry fabric. 

‘Example 2 
(1) A methylol melamine solution is made by heating 

at 70° C. at pH 8.5 a mixture of 

30 melamine 
54 gm. 37 wt. percent formaldehyde. 

The required pH is secured by addition of caustic soda. 
After it has become clear, the mixture is heated at the 
same temperature for a further 15 minutes; 18 gm. of 37 
wt. percent formaldehyde, the pH of which has been 
previously adjusted to 8.0 with caustic soda, is now added 
and the reaction allowed to proceed for a further 15 
minutes with the temperature maintained at 70-75 ° C. 
The product is now cooled and a solution of 5 gm. am 
monium chloride and 15 ml. 0.88 S. G. aqueous ammonia 
is added. 

(2) A polysiloxane oil emulsion is prepared as de 
scribed in Example 1, Section 2. 

(3) The methylol melamine solution 1 and the poly 
siloxane oil emulsion 2 are mixed and the volume made 
1000 ml. by the addition of water. A regenerated cellu 
lose fabric is padded with the liquor to obtain an ab 
sorption of about 100%. The cloth is dried at 60° C., 
baked at 150° C. for 10 minutes and then washed in 
0.25% soap solution at 50° C. It is now rinsed with wa 
ter and dried. The melamine-resin to polysiloxane ratio 
in the fabric is about 1 to l and the melamine-resin con 
tent about 4% based on the weight of dry fabric. 

Example 3 

(1) A methylol urea solution is made as described 
in Example 1, Section 1. 

(2) A polysiloxane oil emulsion is made by mixing 
in a high speed stirrer 

50 gm. of methyl hydrogen siloxane having a mean mo 
lecular weight of the order of 1000 

1 gm. of zinc ethyl hexoate dissolved in 10 ml. xylene 
0.25 gm. glacial acetic acid 
2.5 gm. of an ethylene oxide condensate having the consti 

tution RO(CH2CH2O),,H, where R is a fatty alcohol 
radical, e. g. oleyl, and n is 20. 
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6.1:) 

After thorough mixing, a quantity of water approxi 
mately equal to the volume of the mixture is added and 
mixing continued. The emulsion so obtained is homoge 
nised by any of the conventional methods, e. g. by pump 
ing through a spring loaded valve having accurately 
ground seats. 

(3) The methylol urea solution 1 and the polysiloxane 
oil emulsion 2 are mixed and the volume adjusted to 1000 
ml. with water. A regenerated cellulosefabric is padded 
with the liquor so as to obtain a liquor absorption of 
about 100%. The fabric is dried at 60° C., baked at 
160° C. for 10 minutes. It is now given alight wash in 
0.25% soap solution at 50° C. followed by rinsing in 
water and drying. The urea-resin to polysiloxane ratio 
in the fabric is about 3 to 1 and the urea-resin content 
about 14.5% based on the weight of dry fabric. 

Example 4 
( 1) A phenol formaldehyde resin solution is made 

by heating 
50 gm. phenol 
95 gm. 37 Wt. percent formaldehyde, and 
1.5 gm. caustic soda dissolved in 3.0 ml. water, 

at the boiling point for 10 minutes. The solution is now 
cooled and the pH adjusted to 4.0 by the addition of 
hydrochloric acid. 

(2) A polysiloxane oil emulsion is prepared as de~ 
scribed in Example 1, Section 2. 

(3) The phenol formaldehyde resin solution 1 and 
the polysiloxane oil emulsion 2 are mixed and the volume 
made 1000 ml. by the addition of water. A regenerated 
cellulose fabric is padded with the liquor to obtain an‘ 
absorption of liquor of 100%. The cloth is dried at 60° 
C. and baked at 150° C. for 15 minutes. It is now washed 
in soap solution at 50° C., rinsed in water and dried. 
The phenol-resin to polysiloxane ratio in the fabric is 
about 3 to 2 and the phenol-resin content about 7.5% 
based on the weight of dry fabric. ‘ 

Example 5 

(1) A methylol urea solution is made by heating for 
3 minutes at the boiling point under a re?ux condenser 

60 gm. urea 
130 gm. 37 wt. percent formaldehyde (pH adjusted to 7 

with caustic soda) 
4.8 gm. 0.88 S. G. aqueous ammonia. 

The product is cooled and 8 gm. of ammonium tartrate 
dissolved in 20 ml. water added. 
_ (2) A colloidal solution of urea formaldehyde resin 
15 made by condensing at the boiling point at pH 8.5 

30 gm. urea 
100 gm. 37 Wt. percent formaldehyde. 

The pH is adjusted to 8.5 with caustic soda. The reac 
tion is allowed to proceed for 5 minutes, after which, 
without interrupting the boiling, the pH is made 5 by 
the addition of phopshoric acid and the reaction is al 
lowed to proceed under these conditions for a further 
20 minutes. The product is now cooled and the pH 
adjusted to 7 by the addition of caustic soda. 

(3) A polysiloxane oil emulsion is prepared as de 
scribed in Example 1,‘ Section 2. , 

(4) The methylol urea solution 1, the colloidal solu 
tion of urea formaldehyde resin 2 and the polysiloxane 
oil emulsion 3 are mixed together and the volume made 
up to 1000 ml. by the addition of water. 
A regenerated cellulose fabric is padded with the 

liquor to obtain an absorption of about 100%. The 
cloth is dried at 60° C. and then baked at 160° C. for 
10 minutes. It is now given a light wash in 0.25% soap 
solution, rinsed in water and dried. The urea-resin to 
polysiloxane ratio in the fabric is about 3 to 1 and the 
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urea-resin content about 14% based on the Weight of 
dry fabric. 

Various modi?cations may be made in the foregoing 
examples, which are purely illustrative, without depart 
ing from the invention. Thus, the solution of 5 gm. of 
tartaric acid in 20 ml. of water used in Examples 1 and 3 
may be replaced by a solution of 7.5 gm. zinc nitrate 
hexahydrate dissolved in 15 ml. of water; also the tri 
methylbenzyl ammonium chloride used in Examples 1, 2, 
4 and 5 may be replaced by 2.5 gm. of sodium oleyl 
sulphate. 
Moreover it is possible to modify each of the examples 

by impregnating the fabric ?rst with the solution of 
synthetic resin intermediate condensation product of 
Section 1, diluted to 1000 mls. with water, and then dry 
ing and heating it at the temperatures and for the times 
indicated and then impregnating it with the dispersion 
of polysiloxane oil, diluted to 1000 mls. with water, fol 
lowed by drying and heating at the same temperatures and 
for the same times. The ?rst heating may be done at 
the temperatures given for even a shorter time of, say, 
5 minutes. Alternatively, the impregnation may be ?rst 
with the diluted dispersion of polysiloxane oil, followed 
by drying and heating, and then with the diluted solu 
tion of synthetic resin intermediate condensation product 
of synthetic resin, followed by drying and heating. In 
the latter case the fabric must be wet out very thoroughly 
after the ?rst drying and heating; and in this latter case 
the second heating may be done at the temperatures 
given for even a shorter time of, say, 5 minutes. In 
either of these modi?cations of the examples, the fabric 
is padded with each liquor so as to obtain an absorption 
of 100%. In either modi?cation, the wash in soap solu~ 
tion, rinsing in water and drying need only follow the 
second drying and heating. 
The invention is not limited to the speci?c embodi 

ments thereof hereinbefore described but is of the scope 
of the appended claims. 
We claim: 
1. The process for improving the wet crease-resistance 

properties of a cellulosic fabric comprising the steps of 
impregnating said material with an aqueous medium con 
sisting essentially of water, a crystalloidal intermediate 
condensation product selected from the group consisting 
of urea-formaldehyde, melamine-formaldehyde and 
mixtures thereof, and a polysiloxane oil curable by heat 
to a solid infusible state selected from the group consist 
ing of methyl hydrogen polysiloxane and ethyl hydrogen 
polysiloxane, said condensation product being present on 
said fabric in an amount of about 4 parts by weight for 
each part of said polysiloxane oil, drying the impreg 
nated fabric and then subjecting said fabric to heat su?i— 
cient to render said condensation product insoluble and 
said polysiloxane oil infusible. 

2. The process for improving the wet crease-resistance 
properties of a cellulosic textile material comprising the 
steps of impregnating said material with an aqueous me 
dium consisting essentially of water, a crystalloidal inter 
mediate condensation product selected from the group 
consisting of urea-formaldehyde, melamine-formalde 
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hyde and mixtures thereof, and a polysiloxane oil cur 
able by heat to a solid infusible state selected from the 
group consisting of methyl hydrogen polysiloxane and 
ethyl hydrogen polysiloxane, said condensation product 
being present in an amount of about 20% by weight based 
on the dry weight of the textile material, said poly 
siloxane oil being present in an amount of 5% by weight 
based on the dry weight of the textile material, drying 
said treated material and subjecting the dried cellulosic 
textile material to heat su?icient to render said condensa 
tion product insoluble and render said polysiloxane oil 
infusible. 

3. The process for improving the wet crease-resistance 
properties of a cellulosic textile material comprising the 
steps of impregnating said material with an aqueous me 
dium consisting essentially of water, a crystalloidal in 
termediate urea-formaldehyde condensation product and 
a methyl hydrogen polysiloxane oil curable by heat to a 
solid infusible state, said condensation product being 
present in an amount of about 20% by weight based on 
the dry weight of the textile material, said polysiloxane 
oil being present in an amount of 5% based on the dry 
weight of the textile material, drying said treated ma 
terial and subjecting the dried cellulosic textile material 
to heat su?‘icient to render said condensation product 
insoluble and render said polysiloxane oil infusible. 

4. The process for improving the wet crease-resistance 
properties of a cellulosic textile material comprising the 
steps of impregnating said material with an aqueous 
medium consisting essentially of water, a crystalloidal 
intermediate urea-formaldehyde condensation product, a 
methyl hydrogen polysiloxane oil curable by heat to a 
solid infusible state, and a potentially acid catalyst for 
the further condensation of said urea-formaldehyde prod 
uct consisting of a heat decomposable acid salt of am 
monia, said condensation product being present in an 
amount of about 20% by weight based on the dry weight 
of the textile material, said polysiloxane oil being present a 
in an amount of 5% based on the dry weight of the 
textile material, drying said treated material and sub 
jecting the dried cellulosic textile material to heat suffi 
cient to render said condensation product insoluble and 
render said polysiloxane oil infusible. 

5. The cellulosic fabric having improved wet crease 
resistance properties made in accordance with the process 
de?ned in claim 1. ‘ 
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