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This invention relates to mixtures of water-soluble 
salts of substituted silanetriols and water-soluble amino 
plast resins and also to the treatment of ?brous materials 
therewith. 
When textile materials are impregnated with a solution 

of sodium methyl siliconate or other water-soluble salts Y 
of substituted silanetriols a water repellent ?nish is ob 
tained after prolonged drying in air. However this treat 
ment is not commercially feasible since, few, if any, 
textile ?nishing plants operate at such low production 
rates or have su?icient storage areas available for long 
air drying operations. When the impregnated fabric is 
dried rapidly by heating on conventional equipment such 
as tenter frames, or large drying rolls or cans, followed 
by the usual process Wash, the ?nished fabric is not 
water repellent. In U. S. Patent 2,507,200 it is suggested 
that a water repellent ?nish can be obtained by curing 
cloth impregnated with water-soluble siliconates under 
acidic conditions. This, of course, complicates the 
process. 
An object of the invention is to provide an improved 

composition for imparting water repellent characteristics 
to ?brous materials. 

Another object of the invention is to provide an im 
proved process for imparting a water-repellent ?nish to 
?brous materials. 
A further object of the invention is to provide im 

proved water repellent textile materials. 
Other objects and advantages of the invention will be 

apparent to those skilled in the art especially upon con 
sideration of the detailed disclosure hereinbelow. 

It has been found that ?brous materials may be treated 
with a mixture of a water-soluble siliconate in admixture 
with a water-soluble amino resin followed by drying and 
curing the impregnated material on conventional equip 
ment according to standard operating procedures used in 4 
commercial textile ?nishing plants to impart a water 
repellent ?nish of a relatively permanent nature, that is, 
one which is durable to both prolonged laundering or 
repeated dry cleaning operations. N0 involved treat 
ments or special curing conditions are required in the 
process and no reduction in the usual production rate 
is necessary. In addition to water repellency, the treated 
material has the characteristics such as shrink resistance, 
crease resistance, etc. which are imparted by treatment 
with the aminoplast alone. ' 
The invention accordingly comprises a’ composition 

containing an aqueous solution of a water-soluble metal 
salt of a hydrocarbon silanetriol and a water-soluble 
thermo-setting aminoplast, the treatment of ?brous mate 
rials with said solutions followed by treating the heated 
material to dry and cure said composition to the sub 
stantially water-insoluble state and also the resulting 
product. 

siliconates of the type contemplated in the present in 
vention o?er many advantages over the siloxane polymers 
which have been used for rendering textile materials 
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water repellent. The various polysiloxanes are all iri 
soluble in Water and the textile ?nisher must either apply 
them to cloth in the form of organic solvent solutions 
with the attendant ?re and/or health hazards, greater 
cost and a larger capital outlay for solvent recovery 
equipment or he must employ aqueous emulsions which 
have to be made up with special emulsifying equipment 
such as colloid mills, homogeuizers, etc. in order to 
use the conventional water medium of the textile industry. 
Even then the methyl hydrogen polysiloxane which is a 
component of many such emulsions introduces di?iculties 
by reason of its tendency to evolve gaseous hydrogen 
which complicates packaging and storing the emulsions. 
No such di?iculties are encountered with the siliconates 
by reason of their ready solubility in even cold water. 
However, the siliconates pose a problem, which is not 
typical of the application of silicone resins to cloth, in 
that they do not cure on the fabric in a reasonable time 
at elevated temperatures. 
The siliconates operative with the present invention 

are strong bases. They are the water-soluble hydro 
carbon-substituted metal siliconates or metal salts of 
hydrocarbon-substituted silanetriols which may be pre 
pared as described in Patent 2,507,200 by hydrolyzing 
an alkyl or aryl trichlorosilane in ice water, ?ltering 
off the precipitate and adding an equimolar amount of 
aqueous sodium hydroxide or another base to produce a 
solution of an essentially monomeric material having the 
probable formula: 

OH 

R-S‘P-OM 
H 

in dilute aqueous solution and the following probable 
formula: 

0 
I 

when dried to a solid. In this formulae, R is an alkyl, 
cycloalkyl or aryl radical having a sui?ciently small 
number of carbon atoms to provide substantial solubility 
of the compound in water; for example, R may be a 
methyl, ethyl, isopropyl, cyclopropyl, phenyl or like 
hydrocarbon radical. The preferred substituents are 
lower alkyl radicals and the best results appear to be 
obtained with sodium methyl siliconate. 
an atom of an alkali metal or an alkaline earth metal 
including sodium, potassium, lithium, barium, calcium 
and strontium. in the case of the latter three polyvalent 
metals, two of the siliconate radicals are bonded to the 
metal atom. While it is contemplated that other metal 
ions may be present by the addition of soluble salts such 
as lead, zinc, silver and copper to the siliconate of a 
strong base with probable formation of complex metalo-v 
siliconates, it does not appear that any advantages are 
obtained by this addition. Although the presence of 
copper ions may produce resistance to mildew and other 
fungi, aminoplasts of the type described below produce 
fungicidal properties in ?brous materials and it does not 
seem that anything is gained by the further addition of ' 
a copper salt. Moreover, salts of these other metals 
may impair the solubility of the siliconate of a strong 
base. 
A broad variety of heat-reactive, water-soluble resin 

forming aminoplasts may be employed in the present . 
invention. These include the various polymethylol mel 
amines, particularly di- and trimethylol melamines,_ 
mono- and dimethylol ureas, lower alkyl others of'the_ 
aforesaid melamine and urea compounds (for example, 
methylated methylol melamines and methylated'methylol 
ureas) mono- and dimethylol ethylene urea and mixtures -, 

M represents - 



3 
thereof in either monomeric form or as water-soluble 
partially polymerized materials. Other 7 amino resins 
which may be substituted include succinamide and adip 
amide condensation products with formaldehyde, and 
Water-soluble ethers of methyl and ethyl alcohols'iwith 
such condensation products and the like. For the pres 
ent purposes the quantity of water-soluble aminoplast 
should range from about 25 to about 1000 percent by 
weight of the siliconate in the solution and between about 
50 and about 500 percent resin is recommended as the 
optimum amount. 7 

Of the aminoplasts listed above, the melamine resins 
are greatly preferred, and especially the ethers thereof, 
for outstanding results have been obtained with the 
methylated methylol melamine mixture which approxi 
mates the dimethyl ether of trimethylol melamine. These 
and the other resins listed above are prepared by methods 
known to those skilled in the art and which accordingly 
need not be set forth here. 

‘In order to accelerate the curing of the resin-forming 
mixture to a degree feasible for use in commercial ?nish 
ing plants, a conventional curing agent for thermosetting 
amino resins should be present when the impregnated 
fabric is cured. The catalyst or accelerator is desirably 
added to the treating bath in order to simplify operations 
and this agent should be of a type which is compatible 
with any ingredient, in the alkaline treating bath. Among 
the many such catalysts are ammonium sulfate, diam 
monium hydrogen phosphate, triethanolamine hydro 
chloride, ammonium chloride and acid salts of amines 
such as the hydrochloride salts of Z-methyl, Z-amino pro 
panol-l or mixed isopropanolamines. The optimum 
quantity of accelerator will, of course, vary somewhat 
with the substance selected but, in general, about 1 to 
about 30 percent of catalyst, based on the total weight 
of the amino resin solids in the impregnating bath should 
be used and the preferred range is from about 3 to about 
20 percent. 

If desired a wide variety of textile treating additives 
may be incorporated in pad baths prepared according 
to the present invention. For example,‘ softening agents 
may be added to produce a softer hand or feel in the 
?nished material. It is not thought that this will often 
be necessary because the hand of the ?nished material 
can also be determined by the choice of an aminoplast 
resin from the broad variety indicated above and by regu 
lating the pick-up of amino resin on the textile fabric. 
Odor preventatives may be mixed into the present com 
positions as exempli?ed by small amounts of urea or di 
cyandiamide which function to take up any formaldehyde 
released in the pad bath or in the curing operation. 
Where a softer texture of the treated material is de 

sired ‘salts of diorganosilanediols and a strong base such 
as those disclosed above in connection with the siliconate 
component may also be added to the aqueous solution. 
These may be prepared in the manner disclosed in U. S. 
Patent 2,507,200.v Quantities of these siliconate modi 
?ers may range in relative molar proportions between 
about 1 and about 9 mols of the siliconate per mol of 
soluble siliconate. Of the modi?ers, sodium dimethyl 
siliconate is preferred. 

While well adapted to the treatment of cotton fabrics, 
the treatment described herein is applicable to any woven, 
knitted or felted textile material. This includes fabrics 
made up in whole or in part of the ?bers of cotton, vis 
cose rayon, cuprammonium rayon, cellulose acetate, wool, 
silk, ?ax, nylon of both the adipamide and caprolactam 
types, homo- and copolymers of acrylonitrile, polyesters 
such as polyethyleneglycol terephthalate, and so forth. 

In the accompanying drawing the ?gure represents in 
plan view a textile fabric impregnated with the heat‘cured 
reaction product of one of the aforesaid siliconates and 
an aminoplast of the type described hereinabove. 

In treating textile materials, a pad bath is the most 
convenient means of uniformly impregnating a textile 

‘ add-on. 
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material. However, sprays and other suitable means of 
applying the solution are also contemplated. Consider 
able latitude may be exercised in selecting the particular 
concentration of solids in the pad bath. For most pur— 
poses a bath containing between about 2 and about 40 
percent of solids is recommended. The adjustment of 
the squeeze rolls is correlated with the pad bath con 
centration in the usual manner to provide the desired 

With the novel compositions these factors 
should be adjusted to provide an add-on or impregnation 
of the textile material of at least 2 percent of the soluble 
siliconate and aminoplast based on the weight of the 
dry ?brous material. The optimum pick-up of amino 
resin and siliconate is between 5 and 15 percent of the 
untreated fabric Weight. While it is contemplated that 
larger quantities may be employed, littleror nothing ap 
pears to be gained by depositing more than 40 percent 
on the cloth. ‘ 

It is not known with certainty whether the new agents 
penetrate into the interior of individual ?bers or remain 
on their surface. Accordingly, the expressions “bearing” 
and “impregnated” are used herein to include either de 
posits of the agent in the interior of the ?bers or on the 
surface of the ?bers or both. 
The treated fabric may be dried and cured in two 

separate operations. In this case the material is dried 
in equipment operating at a temperature of at least 180° 
F. However, it is usually preferable to dry and cure in 
a single operation in order to simplify the process cur 
ing alone or combined. The drying and curing is per 
formed in equipment operating at temperatures ranging 
between 180° F. and the point at which deterioration of 
the ?brous materials begins. In general, this operation 
may be conducted at temperatures between about 200 
and about 500° F. for a period ranging between about 
10 seconds and 30 minutes with the time of cure de 
creasing as the temperature is increased. For. most ? 
brous materials the optimum drying and curing is ob 
tained by exposure to temperatures between 250 and 400° 
F. for a period between 30 seconds and 15 minutes. 
For a better understandingof the nature and objects 

of this invention, reference should be had to the accom 
panying examples in which all proportions are set forth 
in terms of weight unless otherwise indicated. 

Example 1' 

Bleached, unmercerized cotton poplin having an 
80 x 80 count is padded through an aqueous solution 
containing 4.4% of sodium methyl siliconate with the 
squeeze rolls adjusted for a wet pick-up of 100% of the 
fabric weight. The impregnated-material isrthen dried 
at 225° F. ' One sample ‘of the treated percale is exposed 
to a temperature of 350° F. for 5 minutes while another 
sample is similarly heated for 15 minutes. Both samples 
are then subjected to a conventional process wash in an 
aqueous solution of 0.1% soap and 0.1% sodium car 
bonate. Then three swatches of cloth are cut from each 
sample. One of these swatches is subjected to three dry 
cleaning operations in Varsol No. 2 solvent for 20 min 
utes in a tumbling jar rotating at 55 R. ‘P. M. Another 
swatch is subjected to a‘ Sanforize Wash according to the 
Standard Test Method 14-52 (page 132). of the 1952 
Technical Manual and Year Book of the American Asso 
ciation of Technical Chemists and Colorists; 
Upon making Water repellency determinations, ' the 

samples of treated fabric show no improvement in water 
repellency over the untreated cotton cloth initially after 
curing for both 5 and 15 minutes at the stated tempera 
ture and also after being subjected to the aforesaid wash 
ing and dry cleaning operations. It is accordingly ap 
parent that the treatment of fabrics with sodium methyl 
siliconate is ineffective in producing any improvement in 
Water repellency when‘accelerated drying is employed. 
The pad bath is prepared by diluting a concentrated ' 

sodium methyl siliconate solution containing 16.5 percent 
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:0.5 percent total base titrated as NazO and 35.5 percent 
:05 percent total silicone calculated as CH3SiO1.5. 

Example 2 

The procedure of Example 1 is repeated using an aque— 
ous pad bath containing 3.9% by weight sodium methyl 
siliconate, 10% methylated trimethylcl melamine in es 
sentially monomeric form, 1% triethanolamine hydro 
chloride as a catalyst for the melamine resin and 0.5% 
urea as an odor preventive. After drying at 225° F. the 
treated 80 x 80 cotton percale is divided into samples 
which are cured at 350° F. for 5 and 15 minutes respec 
tively and then subjected to the same process wash. Both 
samples display good water repellency and spot resist 
ance. In addition, excellent shrink resistance and crease 
resistance, as well as a good hand are observed. A swatch 
from each sample is subjected to a Sanforize wash. In 
addition another swatch of each sample is subjected to 
three successive dry cleaning operations in Varsol solvent. 
It is found that both dry-cleaned swatches and both 
washed swatches have the same spray ratings as before 
the dry cleaning and laundering operations and that the 
other desirable qualities of the treated material are sub 
stantially fully retained. 

Example 3 
Example 1 is again substantially duplicated using an 

aqueous pad bath containing 3.9% by weight sodium 
methyl siliconate, 15% of an essentially monomeric con< 
densate of urea and formaldehyde in a-1:1.33 molar ratio, 
and 1% triethanolam'ine hydrochloride as a catalyst. 
After drying at 225° F. the treated 80 x 80 cotton percale 
is divided into samples which are cured at 350° F. for 
5 and 15 minutes respectively and then subjected to the 
same process wash. Both samples display good water 
repellency and spot resistance. In addition, excellent 
shrink resistance and crease resistance, as well as a good 
hand are observed. A swatch from each sample is sub 
jected to a Sanforize wash. In addition another swatch 
of each sample is subjected to three successive dry clean 
ing operations in Varsol solvent. It is found that both 
dry-cleaned swatches and both washed swatches have 
the same spray ratings as before the dry cleaning and 
laundering operations and that the other desirable qual 
ities ‘of the treated material are substantially fully retained. 
The above examples are included to illustrate the in 

vention and it is to be understood that the present inven 
tion is not limited ‘thereto since various modi?cations and 
alterations may be made without departing from the 
scope of this invention. 
We claim: 
1. A composition of matter which comprises an aque 

ous solution of a water-soluble metal salt of a hydro 
carbon silanetriol and a water-soluble thermosetting 
aminoplast of the group consisting of formaldehyde con< 
densates of melamine, urea, ethyleneurea, succinamide, 
adipamide, alkyl ethers of said condensates and polymers 
thereof. 

2. A composition of matter which comprises an aque 
ous solution of a water-soluble metal salt of a hydro 
carbon silanetriol, a water-soluble thermosetting mind 
plast of the group consisting of formaldehyde condensates 
of melamine, urea, ethyleneurea, succinamide, adipamide, 
alkyl ethers of said condensates and polymers thereof 
and a curing catalyst for the aminoplast. 

3. A composition of matter which comprises an aque 
ous solution of a water-soluble alkali metal lower alkyl 
siliconate, a water-soluble melamine-formaldehyde con 
densate and a curing catalyst for the melamine-formalde 
hyde condensate. 

10 

20 

30 

40 

50 

60 

70 

6 
4. A composition according to claim 3 in which the 

melamine-formaldehyde condensate comprises methyl 
ated trirnethylol melamine. 

5. A composition of matter which comprises an aque 
ous solution of 100 parts by weight of sodium methyl 
siliconate, between about 25 and about 1000 parts of 
methylated trimethylol melamine and a sufficient quan 
tity of a curing catalyst to cure the methylated trimethylol 
melamine to the water-insoluble ‘state. 

6. A process which comprises contacting a textile ma 
terial with a composition according to claim 1 and heat 
ing the treated material to dry and cure said composition 
to the substantially water-insoluble'state, whereby a dur 
able water-repellent ?nish is imparted to the textile 
material. 

7. A process which comprises contacting a textile ma 
terial with a composition according to claim 2 and heat 
ing the treated material to dry and cure said composition 
to the substantially water-insoluble state, whereby a dur 
able water-repellent ?nish is imparted to the textile 
material. 

8. A process which comprises contacting a textile 
material with a composition according to claim 3 and 
heating the treated material to dry and cure said com 
position to the substantially water-insoluble state, where 
by a durable water-repellent ?nish is imparted to the 
textile material. 

9. A process which contacting a textile 
material with a composition according to claim 4 and 
heating the treated m terial to dry and cure said com 
position to the substantially water-insoluble state, where 
by a durable water-repellent ?nish is imparted to the 
textile material. ' 

10. A process which comprises contacting a textile 
material with a composition according to claim 5 in 
su?icient quantity to deposit a total of at least 2 percent 
of said siliconate and melamine resin thereon based on 
the weight of the dry textile material and heating the 
treated material to a temperature of at least 180 degrees 
Fahrenheit for a period su?icient to dry and cure said 
composition to the substantially water-insoluble state, 
whereby a durable water-repellent ?nish is imparted to 
the textile material. 

11. An article which comprises a textile material im 
pregnated with the heat-cured reaction product of a 
composition according to claim 1. 

12. An article which comprises a textile material im 
pregnated with the heat-cured reaction product of a 
composition according to claim 2. 

13. An article which comprises a textile material im 
pregnated with the heat-cured reaction product of a 
composition according to claim 3. 

14. An article which comprises a textile material im~ 
pregnated with the heat-cured reaction product of a 
composition according to claim 4. 

15. A textile article having a durable water-repellent 
?nish which comprises a textile material impregnated with 
at least 2 percent by weight of the heat-cured reaction 
product of a composition according to claim 5. 

"In HA" 
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