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The present invention relates to the production of 
cotton textile fabrics having a high degree of water repel 
lency, which is retained after laundering. 

Cotton fabric has been difficult to make durably water 
repellent with silicones because clothing made from such 
fabric is normally laundered in soap and Water, and after 
such washing, the water repellency initially afforded by 
the silicone applied by methods known to the prior art 
is reduced to a point of little value. 
One object of the invention is to provide a silicone 

treated, water-repellent cotton fabric in which the water 
repellency is substantially fast to laundering. Another 
object of the invention is the provision of methods for 
treating cotton fabrics with silicones in combination with 
other materials to provide wash~fast Water repellency in 
the treated product. Other objects of the invention Will 
be more readily apparent from the following detailed de 
scription of the invention. 

Broadly stated, the objects of the invention are accom 
plished by treating a cotton textile fabric with both a 
“repellency retainer” and a “silicone.” 
The word “silicone” will be used throughout this speci 

?cation as a term of convenience to mean the liquid 
linear methyl hydrogen polysiloxanes chain stopped with 
trimethylsiloxy groups as de?ned in Wilcock U.S. Patent 
No. 2,491,843 of 1949. 
The term “repellency retainer” is used for want of a 

more de?nitive term to describe the classes of materials 
within the scope of this invention which will so alter 
the properties of cotton fabric that they will retain sub 
stantially all of the bene?cial properties of a Silicone treat 
ment on subsequent laundering. 

The “repellency retainers” may also be considered as 
silicone binders or cellulose modi?ers, but inasmuch as 
there is no ‘known explanation for their unexpected ad 
vantages, the broader term is considered more appro 
priate. 
The “repellency retainers” may be de?ned as basic (as 

opposed to acidic), nitrogen containing, water soluble or 
acid soluble, non-hydrophilic ?lm forming prepolymer 
ized compounds and their acid salts, including among 
others, deacetylated chitin, dicyandiamidine formalde 
hyde hydrochloride, guanidine formaldehyde, the reac 
tion product of .epichlorohydrin and ethylene diamine, an 
acid co-polymerization product of urea formaldehyde and 
l,3-dimethylol-5-ethyl~2( l ) -s~tetrahydrotriazone, and an 
acid polymerized melamine formaldehyde condensation 
product. The term “acid soluble” as used above means 
that the “repellency retainer” is soluble in dilute acid 
solutions although not necessarily soluble in strong acid 
solutions. 

These compounds are to be disinguished from the mon 
omeric products of the prior art by the fact that they are 
polymerized prior to application to the fabric in each 
instance to a prepolymer at least as high as a trimcr and 
preferably considerably higher. They are further to be 
distinguished from the substantially neutral resins of the 
prior art such- as urea formaldehyde and ethylene urea 
formaldehyde (1,3-dimethylol imidazolidone-Z). 
The “repellency retainers” are further characterized 

by the fact that they are substantive to the cellulose and 
do not require subsequent polymerization to ‘bind them. 
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They lie on the surface of the ?ber rather than within it. 
More speci?cally stated, the objects of this invention 

are accomplished by impregnating a textile fabric with a 
“repellency retainer” and a “silicone” as de?ned above 
and a catalyst for the silicone, and curing the silicone. 
Some of the “repellency retainers” appear to give 

somewhat better results if applied as a pretreatment; how 
ever, in the interest of economy of production, it is often 
preferable to impregnate the fabric by passing it through 
a single aqueous bath containing both a suitable “repel— 
lency retainer” and a “silicone” with its catalyst. 

In addition to the primary advantage of providing con 
sistent fastness to laundering for silicones, this invention 
is also characterized by economy, efficiency, simplicity 
and the elimination of undesirable side eifects. It is 
especially signi?cant that good results are obtained with 
from about 0.1% to 0.5% solids by weight (on the basis 
of the treating solution) of the “repellency retainers.” 
Prior attempts to accomplish the same purpose with es 
sentially monomeric aminoplast resins have utilized from 
about 1% to 10% of the resin on the same weight basis. 

it is obvious that the use of a single impregnation is 
more e?icient than a two bath operation. It has also 
been found that the use of the “repellency retainers” of 
this invention tends to overcome variations in preparation 
of the fabrics for a water~repellent treatment which here 
tofore caused erratic results, thereby simplifying mill 
operations as a whole. The “repellency retainers” also 
enable the production of high initial spray ratings on 
silicone treated naphthol dyed fabrics which has been a 
major problem in the past so that water repellency is no 
longer a function of the type of dye. 
The amount of “repellency retainer” added to the fabric 

should be at least about 0.05% by Weight (on the Weight 
of the fabric). There is no critical upper limit of “repel 
lency retainer,” but as a practical matter, one will use 
no more than 10% on the weight of the fabric. 

In the actual treatment of the textiles, the step of ap 
plying the silicone is carried out in accordance with the 
prior art, namely impregnating the fabric with from about 
50% to 100% of its own weight of an aqueous bath 
containing ‘from about 1% to 6% of a silicone emulsion 
(usually about 60% solids) and any suitable catalyst, 
usually a tin containing catalyst (preferably 1/2% to 3% 
based on the weight of the bath of an emulsion of tin 
oleate containing about 6% tin), drying the impregnated 
fabric, and curing the fabric at from about 300° F. to 
350° F. for from about 1 to 5 minutes. The improve 
ment step of ‘this invention is the addition of a “repellen 
cy retainer” to the fabric, either by pretreatment or by 
inclusion in the silicone bath or by both means. 
When a pretreatment is involved, the fabric is impreg 

nated by being passed through an aqueous bath containing 
the desired “repellency retainer” and dried. Curing is not 
necessary. ' 

Stabilized emulsions of silicones are sometimes diffi 
cult to obtain with some fo the “repellency retainers” and 
in such instances it is usually preferable to use those 
“repellency retainers” as a pretreatment rather than to risk 
the re-wetting danger of an over application of a strong 
emulsi?er. Deacetylated chitin, particularly as the acetic 
acid salt, is completely compatible with silicone emulsions, 
and this, among other reasons, makes it the preferred 
“repellency retainer” of the invention. 
The invention will be better understood by the follow 

ing typical examples. 

EXAMPLE A 

Silicone Emulsion 

Methyl hydrogen polysiloxane ?uid, supplied as General 
Electric Silicone Fluid 81268, was emulsi?ed by mixing 



3,088,821 

50 parts of 81268 with 10 parts of a 10% solution of poly 
vinyl alcohol, supplied as Elvanol Grade 50—42 by E. I. 
du Pont de Nemours. To this oil phase was added with 
constant stirring 40 parts of water. After complete addi 
tion of the water, stirring was continued uninterrupted 
for 45 minutes after which this premix was colloided to 
o/W over a colloid mill. The ?nal emulsion with pH 
adjusted to 4.5—5.5 was stable to storage and dispersible 
in all concentrations in water. Other emulsi?ers which 
work in this system include Igepal 00-530, Ethomid 
0/15, and blends of these emulsi?ers. 

EXAMPLE B 

Catalyst Emulsion 
Tin oleate, supplied as Silicure T-795 by Nuodex Prod 

ucts Co., was emulsi?ed by dissolving 800 parts T-795 
in 350 parts xylene, and mixing in 210 parts of a 10% 
solution of Elvanol Grade 50-42. To this was added a 
mixture of 100 parts of 37% formaldehyde and 665 parts 
of water. After a mixing period of 45 minutes, the emul~ 
sion was colloided to o/w over a colloid mill. This emul 
sion was dispersible in all concentrations and was stable 
to storage and it contained 6% on a weight basis of tin 
in the form of tin oleate. 

EXAMPLE 1 

A dicyandiamidine formaldehyde condensation product 
was prepared by heating together 500 pounds of muriatic 
acid (48% HCl) and 1400 pounds of water to 135° F. 
Thereafter 500 pounds of dicyandiamide were added and 
the temperature rose to ‘between 185 °—19S ° F. without 
added heat. This mixture was cooled to 175° F. and 520 
pounds additional muriatic acid (38% HCl) was added 
with stirring. Thereafter, an additional 500 pounds of di 
cyandiamide was added. The reaction was exothermic 
and the temperature rose to between 205° F. and 210° F. 
The mixture was cooled to 200° F. and 1480 pounds of 
Formalin (37% formaldehyde) was added and this mix 
ture was allowed to cool overnight to form the ?nal prod 
uct which had about 27% solids. 
A prepared cotton fabric running bout 2.5 yards per 

pound was padded at 55% wet pickup with 3% of the 
product prepared as described above. The fabric was 
dried at 250—300° F. to a moisture content of approxi 
mately 3%, whereupon it was padded at 55% wet pickup 
with 4% silicone emulsion prepared in accordance with 
Example A and 1.6% tin oleate emulsion as described in 
Example B. After drying at 250—300° F., the fabric was 
cured 2% minutes at 350° F. The fabric so treated had 
an initial spray rating of 100 as determined by AATCC 
Spray Rating Test Method 22—41, and this spray rating was 
80 after ?ve launderings in a home washer at 150° F. 
using Tide (a built alkyl aryl sulfonate) as detergent. 
Fabrics treated with silicone and tin oleate but without 
the dicyandiamidine resin were 90—100 initially, but the 
spray rating was zero after ?ve launderings. 

EXAMPLE 2 

A solution of Kylan 100LV, deacetylated chitin, was 
prepared by dissolving 4- pounds of Kylan 100LV in a 
solution of 92 pounds of water and 4 pounds of acetic 
acid. This resulted in a viscous solution soluble in all 
concentrations in water. 
A prepared cotton fabric 2.5 yards per pound was 

treated at 55% wet pickup with 4% of the Kylan lOOLV 
solution prepared as described above. After drying at 
250—300° F., the fabric was padded with 4% of the 
silicone emulsion described in Example A and 1.6% of 
the tin oleate emulsion as described in Example B, dried 
250—300° F., and cured 2% minutes at 350° F. The 
fabric so treated had an initial spray rating of 100 and a 
spray rating of 70—80 after ?ve launderings. 

EXAMPLE 3 

A prepared cotton fabric Weighing 6 ounces per square 

C21 

10 

15 

20 

25 

40 

60 

65 

70 

75 

4 
yard was padded with 4% of a solution of Kylan 100LV 
as described in Example 2, 4% of a silicone emulsion 
prepared in accordance with Example A, and 1.6% of a 
tin oleate emulsion as described in Example B at 55 % 
wet pickup, dried at 250—300° F., and cured 2% minutes 
at 35 0° F. The fabric so treated had an initial spray rat 
ing of 100 and maintained a spray rating of 70—80 through 
?ve launderings. 

EXAMPLE 4 

A polymeric urea-formaldehyde-triazone formaldehyde 
product was prepared by mixing 1125 pounds of UF-85 
concentrate, Allied Chemical Co. (urea formaldehyde 
containing 59% formaldehyde and 26% urea), with 45 
pounds of urea. To this was added with stirring 360 
pounds of 70% ethylamine, keeping the temperature below 
145° F. with cooling. After complete addition of the 
amine, the temperature was raised to 160° F. and held 
for one hour. While still hot an additional 610 pounds 
of UF-85 concentrate and 208 pounds of urea were add 
ed to the reaction kettle ‘and the pH adjusted to 4.5, 
whereupon the entire mass Was heated to 165° ‘F. for 1 
hour and 45 minutes. The product was then cooled to 
120° F. and 140 pounds of water added. After adjust 
ment of the pH to 5.5—6.0, the product was drawn off 
for storage. ‘*1 
A prepared cotton fabric was padded at 55 % wet pickup 

with a 4% aqueous solution of the product prepared as 
described above. After drying at 250—300° F., the fabric 
was padded with 4% of the silicone emulsion described 
in Example A and 1.6% of the tin oleate emulsion pre 
pared in accordance with Example B, dried at 250-300° 
F., and cured 2% minutes at 350° F. This fabric had an 
initial spray rating of 100 and this spray rating was 80 
after ?ve launderings. 

EXAMPLE 5 

A prepared cotton fabric was padded at 55% wet pick 
up with 4% of the product prepared in accordance with 
Example 4, 4% of the silicone emulsion described in 
Example A, and 1.6% of the tin oleate emulsion pre 
pared in accordance with Example B. After drying at 
250-300° F. and curing 2% minutes at 350° F., the 
fabric had an initial spray rating of 100 and on washing 
the water repellency was shown to be retained. 

EXAMPLE 6 

A prepared cotton fabric was padded with an aqueous 
solution containing 3% Inpad Resin T-106, a polymeric 
melamine formaldehyde resin supplied ‘by Imperial Paper 
and Color Corp., at 55% wet pickup and dried at 250-» 
300° F. The fabric was then treated with 4% of the 
silicone emulsion prepared as described in Example A 
and 1.6% of the tin oleate emulsion prepared in ac 
cordance with Example B. The initial spray rating was 
100 and permanency was evidenced by maintenance of 
an 80 spray rating after ?ve washings at 150° F. 

EXAMPLE 7 
A polymeric substance suitable for use in this inven 

tion wasvprepared by adding 46.3 parts of epichlorohy 
drin to 32.5 parts of 92% ethylene diamine dropwise, 
maintaining the temperature at 212° F. Fifty parts of 
water were added after the mixture became thick. After 
addition of all components, the products were heated at 
approximately 220° F. for 30 minutes. Final product 
was a thick, light brown ?uid. 
A cotton fabric running 2.5 yards per pound was 

padded with 10% of the product as described above and 
dried at 250-300° F. This pretreated fabric was then 
padded with 4% of the silicone emulsion prepared as 
described in Example A and 1.6% of the tin oleate emu1~ 
sion prepared in Example B, dried at 250—300° F., and 
cured 2% minutes at 350° F. The fabric so treated 
had excellent initial water repellency which Was main 
tained through washing. 

' um.“ 
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EXAMPLE 8 

A prepared cotton fabric was padded at 55% Wet 
pickup with 4% of the Kylan IOOLV solution described 
in Example 2, 5% of the silicone emulsion described in 
Example A, 2% of the tin oleate emulsion as outlined in 
Example B, 12% of a 50% solution of dimethylol ethyl 
ene urea (cyclic), and 11/z% of a 60% solution of zinc 
nitrate. The fabric after drying and curing showed ex 
cellent water repellency initially, and a spray rating of 
80 after 5 home launderings. 

It will be realized that the improvements afforded by 
the present invention are generally applicable with all 
silicones useful in the treatment of cotton fabrics for 
Water repellency. The examples are con?ned to the use 
of General Electric Silicone Fluid 81268 only because it 
appears to afford best results on cotton fabric. It is 
merely one of several available liquid linear methyl hy 
drogen polysiloxanes chain stopped with trimethyl siloxy 
groups. It is characterized by a maximum viscosity at 
100° F. of 50 centistokes, an average molecular weight 
range of 700-1400, and a speci?c gravity at 20° C. of 
.98—.99. 
The gist of my invention is the application to fabric 

of a basic, polymeric material in small quantity in com 
bination with a polysiloxane and a heavy metal soap or 
salt to produce on the fabric durable Water repellency. 
The polymeric material may be applied either as a pre 
treatment or with the silicone, the one bath process being 
limited only by bath compatibility. 
We claim: 
1. In the treatment of cotton textile fabric to provide 

repellency to water wherein the fabric is impregnated 
with an aqueous emulsion containing a linear liquid 
methyl hydrogen polysiloxane in which the chain is 
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stopped with trimethylsiloxy groups and a curing catalyst 
therefor, and the thus impregnated fabric is dried and 
cured, the improvement of imparting wash-fastness to 
said repellency which comprises depositing on the sur 
faces of the ?bers or" said fabric, deacety-lated chitin solu 
bilized with an acid, said chitin being deposited in an 
amount of at least 0.05 percent based on the dry Weight 
of said fabric. 

2. The process set forth in claim 1 wherein said de 
acetylated chitin is deposited on said ?bers at the same 
time that the fabric is impregnated with said polysiloxane 
and dried. 

3. The process set forth in claim 1 wherein said acid 
is acetic acid. - 

4. The process set forth in claim 1 wherein said de 
aeetylated chitin is deposited on said ?bers prior to im 
pregnation of said fabric with said polysiloxane. 
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