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This invention relates to the treatment of 
textile yarns or fabrics for the purpose of in 
proving their properties, and particularly relates 
to the treatment of yarns or fabrics with collol 
dal dispersions of silica to reduce slippage, in 
crease their tensile strength and improve their 
finish. 
According to the prior art, it is old to apply si 

licic acid gels or silica gels on fabrics for the 
purpose of waterproofing or flameproofing them, 
or to increase the absorbent powers of such ma 
terials as filter cloths, bandage material or gas 
absorbent clothing. Such treatment has also in 
volved the deposition of unusually large amounts 
of silica gel, and has failed to accomplish the 
multifold purposes contemplated herein. 

It is a primary object of this invention to treat 
yarns and fabrics in such a manner as to impart 
a full, dry, non-slip finish, thereto, increase their 
tensile strength, and in general inpart improved 
properties to the yarn or fabric such as those 
hereinafter further described. 
A further object is to prepare yarns and fabrics 

from textile fibers treated with the hereinde 
scribed colloidal dispersions or Solutions of si 
lica. 

Still further objects and advantages of the in 
vention will appear from the following descrip 
tion and appended claims. Before explaining in 
detail the present invention, however, it is to be 
understood that the invention is not limited in 
its application to the details described herein, 
since the invention is capable of other embodi 
ments. and of being practiced or carried out in 
various WayS. 
The invention is based on the discovery that 

remarkable and unusual properties may be imn 
parted to yarns and fabrics by treating. them 
with certain extremely fine colloidal solutions or 
dispersions of polymerized silica. In carrying 
out the invention, the colloidal solutions employed 
should preferably be-relatively dilute, but they 
may be used in widely different concentrations, 
depending on the type of apparatus used to apply 
them to the yarn or fabric. The purposes of the 
invention are in general accomplished by apply 
ing to the yarn or fabric, a sufficient amount of 
the colloidal solution or Sol, to supply from 0.1 
to 5.0% silica based on the weight of the yarn or 
fabric being treated. However, in some in 
stances.it is desirable to apply larger amounts of 
silica to the yarn or fabric, as when a harsh 
and/or stiff finish is desired, and in such cases 
it is practical to employ amounts as high as 10%. 
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yarn or fabric is dried, which may or may not 
require special drying equipment, depending on 
whether subsequent treatment of the yarn or 
fabric involves subjecting the material to drying 
conditions. Preferably, the yarn or fabric is 
passed over steam heated dry cans or infra red 
heated tenter frames maintained at a tempera 
teure of about 200° F. or higher, but not high 
enough to damage the fabric. By treating the 
fabric in this manner, an inorganic resinous film 
is applied, as indicated by the fact that the re 
sulting material is substantially dust free, rela 
tively wash fast, and appreciably firmer and full 
er than prior to treatment. In this respect the 
treated fabrics of this invention differ decidedly 
from the gel treated fabrics of the prior art. In 
Some cases it is possible to dry the yarns or fabrics 
at lower temperatures, and even as low as room temperature. 

20 Prior to application to the yarns or fabrics, it 

25 tion and other properties. 
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is usually preferable to add a small amount of a 
suitable wetting agent to the colloidal solution 
or Sol, as this tends to increase the penetration 
of the solution and enhance its slip proofing ac 

Good results, how 
ever, can frequently be obtained in the absence 
of such an agent. Moreover, whether or not a 
wetting agent is employed, it is sometimes desir 
able to add a softening agent to the solution. 
The colloidal solutions used in accordance with 

the invention are preferably made by reacting an 

3. 

40 

As 

SO 

acid, such as a mineral acid or any other acid ca 
pable of forming salts by reaction with silicates 
with a water-soluble silicate in the manner cus 
tomarily employed to form silica gel, washing the 
resulting gel with water to remove the electro 
lytes formed during the reaction, covering the gel 
with a weak aqueous solution of a substance ca 
pable of forming hydroxyl ions and, after remov 
ing the gel from the solution, heating the gel, 
while avoiding evaporating of water, until sub 
sequently all of the gel is converted to a sol. A 
more complete description of the manufacture of 
the above type of sol may be obtained in the co 
pending application of John F. White, Serial 
Number 485,493, filed May 3, 1943, and granted 
May 8, 1945, as Patent No. 2,375,738. 
Solutions prepared in the above manner are 

preferred, since they are stable for an indefinite 
period of time. Moreover, the silica contained 
therein has a larger particle size than the silica 
in other types of sols, and since they are usually 
prepared in a neutral or slightly alkaline state, 
they are admirably adapted for the purposes of 

After being applied, the sol or solution on the 56 this invention. It is possible, however, to pre 
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pare the colloidal solutions as described above, 
then to acidify them and use them in a slightly 
acid condition, when desired. Other types of col 
loidal solutions or sols of silica may also be used, 
particularly when slip proof qualities are not re 
quired to a high degree. For example, the Sols 
prepared by reacting water-soluble silicates with 
an acid and subjecting the acidified silicate to 
treatment with alcohol and/or to cooling to re 
move the electrolyte, as described in the U. S. 
patent to Morris D. Marshall, number 2,285,449 
and the U. S. patent to John F. White, number 
2,285,477, may be used if desired. It is also poS 
sible to use sols prepared by treatment of an al 
kali silicate with ion-exchange material, as de 
scribed in the U. S. patent to Paul G. Bird, nun 
ber 2,244,325, as well as anhydrous organoSols. 
However, the anhydrous sols are not as Suitable 
as those containing a preponderant amount of 
water or consisting of silica and water. 
The concentration of the colloidal solution or 

sol used is relatively unimportant, as it is pos 
sible to employ a wide variety of solution 
strengths depending upon the type of apparatus 
used or the degree of pick-up which is possible 
in the particular apparatus employed for apply 
ing the sol. Generally, however, it is preferable 
to employ solutions having an SiO2 concentration 
between 0.1 and about 10%, although concen 
trations as high as 30% can be used. 
A wide variety of wetting agents may be used 

in accordance with the invention, including Such 
substances as the sodium salts of alkylated ben 
zene sulfonates, such as sodium octyl benzene 
sulfonate and sodium decyl benzene sulfonate; 
sodium lauryl sulfate, the sodium salt of methyl 
stearamide ethionic acid, dioctyl Sodium Sulfor 
succinate and the like. Suitable softening agents 
include neutral type softeners, Such as aqueous 
emulsions of oils, fats, waxes and fatty acids, in 
cluding stearic, oleic and palmitic acids or mix 
tures thereof; and cationic type softeners, such 
as cetyl dimethylbenzyl ammonium chloride and 
the quaternary ammonium salts of diethyl amino 
ethyl oley) amide hydro-acetate. The wetting 
agent, if used should be present in amounts vary 
ing from 0.1 to 5% of the colloidal solution, while 
the softening agent should be added in amounts 
varying from 0.03 to 3% of the solution. 
To increase the wash fastness of the silica de 

posited in the fibers of the yarns and fabrics, vari 
ous resins or resin formers may be added to the 
silica sol prior to its application to the yarn or 
fabric. Examples of the resins which may be 
used are aqueous emulsions of polyvinyl chloride, 
polyvinyl acetate, polymers of methyl methac 
rylate, polyvinyl formal, polyvinyl butyral, rub 
ber latex, polystyrene, copolymers of these resins 
and the like. Various emulsifying agents Such as 
sodium oleate, casein and the like may be used 
to prepare these emulsions, and in general these 
emulsions contain from 20 to 40% resin. Aqueous 
solutions of various resins may also be used, such 
as polyvinyl alcohol, mono or di alkylol ureas, 
such as methylol urea; di to heXa alkylol mela 
mines, such as di, tri or tetra methylol mela 
mine; alkylated alkylol ureas and alkylated al 
kylol melamines, such as methylated, ethylated 
or butylated methylol urea or methylated methyl 
ol melamine. Ethylated or butylated methylol 
melanine may also be used, if desired, but must 
be in the form of an aqueous emulsion. These 
alkylated compounds are preferably prepared by 
reacting the alkylol urea. Or melamine with an 
alcohol, such as methyl, ethyl or butyl alcohol. 
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Varying amounts of these resins may be added 

to the silica sol or solution, and when the resin 
is used principally to increase the wash fastness 
of the silica deposited in or on the fibers, the 
amount of resin deposited in or on the fibers 
should be within the range of 0.1 to 5%, but in 
general, the weight of the resin should be Sub 
stantially equal to or less than the weight of the 
silica deposited in or on the fiber. However, if 
it is desired to impart additional properties to the 
fabric, such as crease resistance and resistance 
to shrinking, the amount of resin used with the 
silica sol or solution may be adjusted so that as 
much as 10 to 20% of resin will be deposited On 
the fabric. When resins are used with the silica 
Sols, it is usually desirable to dry or set the resin 
by heating the treated fabric or yarn at tempera 
tures above 200 F., but not high enough to dam 
age the fabric. However, it is sometimes possible 
to dry at room temperatures, as when the resin 
does not require curing, as in the case of poly 
vinyl alcohol. 

Instead of resin Solutions, aqueous solutions 
of methyl cellulose may be used for the same pur 
p0Se. 
A further understanding of the invention will 

be obtained from the following examples: 

Eacample 

A colloidal solution of silica was prepared as 
follows: 
Seventy-three pounds of 66 Bé. HaSO4 were 

diluted with 358 pounds of water and charged to 
a mixing tank. Four hundred and seventy-two 
pounds of a Sodium silicate solution analyzing 
8.9% Na2O and 29% SiO2 were diluted with three 
hundred and Seventy-Seven pounds of water and 
added with stirring to the acid solution. The 
mixture set to a gel a few minutes after the mix 
ing was completed. After 16 hours aging the 
Syneresis liquor was siphoned off and the gel 
crushed to one inch lumps. These lumps were 
Washed with a continuous flow of water for 16 
hours. The Washed gel was then covered with 
Seven hundred and fifty pounds of water contain 
ing 0.9 pound of NaOH. After standing 6 hours 
the excess solution was drained off and a portion 
of the gel was charged to an autoclave. The gel 
was heated for three hours, using steam at two 
hundred and fifteen pounds per square inch ab 
Solute pressure in the jacket of the autoclave. 
The contents of the autoclave were then blown 
out and the small amount of residual undispersed 
gel was removed by filtration. The solution so 
produced contained about 12.5% SiO2 and was 
Syed with Water until it contained only 0.1% 

2. 

In making Sols as illustrated by the foregoing 
examples, the aging step may be omitted entirely 
but it is preferable to age for at least a few hours. 
The time the gel remains standing in the caustic 
Soda solution may be as little as 30 minutes. 
Moreover, the time the gel remains in the auto 
clave may also be varied, depending upon the 
Size and shape of the autoclave used. 

Bleached cotton sheeting was immersed in the 
Silica Sol prepared as described above, and after 
passing through the sol was run through a padder 
adjusted for 100% pick-up. The fabric was then 
framed and dried in a conventional drying oven 
at a temperature of 250 F. In comparison with 
untreated sheeting of the same type, the treated 
fabric had more fullness of hand and greater slip 
resistance and tensile strength. 
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Eacample II 
One hundred and thirty-four and two-tenths 

pounds of 35.5% hydrochloric acid were diluted 
with 293 pounds of water and charged to a mix 
ing tank. Four hundred and seventy-two pounds 
of a sodium silicate Solution analyzing 8.9% Na2O 
and 29%. SiO2 were diluted with three hundred 
and seventy-seven pounds of water and added 
with stirring to the acid Solution. ... The mixture 
set to a gel a few minutes after the mixing was 
completed, and the resulting gel was further 
treated as described in Example I with the for 
mation of a colloidal solution or sol containing 
about 12.5% SiO2. This was then diluted with 
water until it contained about 10% silica, after 
which Sufficient dioctyl Sodium SulfoSuccinate was 
added to provide about 0.25% in the solution. 

Bleached cotton sheeting was immersed in the 
diluted Sol, and then run through Squeeze rolls 
adjusted for 95% pick-up. After being treated 
in this manner the fabric was framed and dried. 
The resulting fabric was considerably stiffer than 
before treatment, yet did not dust out. Although 
washing reduced the stiffness somewhat, the 
treated and washed fabric was nevertheless fuller 
than untreated fabric, and displayed a considera 
bly greater tensile strength and resistance to 
slippage. 

Eacample III 

A colloidal solution of silica containing about 
12.5% silica was prepared as described in Exam 
ple I, and then diluted with water until it con 
tained only about 1.0% silica. To this was added 
Sufficient Sodium decyl benzene Sulfonate to pro 
vide about 0.5% in the solution. Dyed wool fab 
ric was immersed in the resulting bath and then 
passed through squeeze rolls adjusted for 100% 
pick-up. Upon being framed and dried, the fab 
ric showed greater tensile strength and a higher 
coefficient of friction than the same fabric prior 
to treatment. 

s Eacample IV 

A colloidal solution of silica containing about 
12.5% silica was prepared as described in Exam 
ple I, and then diluted with water to a concen 
tration of about 9.0% silica. 
was immersed in a bath containing the diluted 
Sol, and then passed through squeeze rolls ad 
justed for 100% pick-up. After being framed 
and dried, the fabric had an exceptionally stiff, 
but dust free finish. It also possessed an unusu 
ally high coefficient of friction and a greater ten 
sile strength and resistance to slippage than it 
had prior to treatment. 

Eacample V 

Spun rayon fabric was treated with an aquasol 
prepared as described in Example I, and diluted 
to a silica content of 2.0% by immersing the fab 
ric in the diluted Sol and passing it through a 
padding machine adjusted for 100% pick-up. 
After being dried the fabric possessed a dry finish 
Similar to that of real silk, a fuller hand than 
similar untreated fabric, and also had a delus 
tered appearance without added opaqueness. 

Eacample VI 
An aquaSol was prepared as described in Ex 

ample I, and then diluted with water until it con 
tained about 8% silica. The resulting Sol was 
applied to spun rayon fabric by immersing the 
fabric in a bath containing the Sol and passing 
the treated Sol through, Squeeze rolls adjusted to 

Dyed wool fabric 

incorporate in the fabric an amount by weight of 
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the Sol equal to the weight of the fabric. After 
drying, the fabric possessed a dustless stiff finish, 
and had a delustered appearance without any 
added opaqueness. Laundering reduced the 
stiffness, but a marked fullness of hand was re 
tained as compared with untreated fabric. 

Eacample VII 

Knitted filament rayon fabric, treated with an 
aquaSol prepared as described in Example I in 
Such a manner as to deposit on the rayon 0.6% 
silica based on the weight of the rayon, was ren 
dered Snag resistant and possessed greater abra 
Sion resistance than the same material prior to 
treatment. It also had a delustered appearance 
without any added opaqueness. 

Eacample VIII 
An alco-aquaSol was prepared as follows: 
Three hundred and fifty-eight pounds of so 

dium Silicate comprising 28.7% SiO2, 8.9% Na2O 
and 62.4% H2O were diluted with 162 pounds of 
water. The resulting mixture was added to 163.5 
pounds of 31% sulfuric acid, after which the mass 
was agitated to distribute the Silicate throughout 
the acid. Nine hundred pounds of commercial 
ethyl alcohol were then added to the mixture, 
which was in the form of a silica, Sol. Upon ad 
dition of the alcohol, Sodium sulfate precipitated 
out and was removed by filtration. The resulting 
so was diluted with water to a concentration of 
1.5% silica. 

Cotton. Sheeting was immersed in the diluted 
sol prepared as described above, and then passed 
through Squeeze rolls adjusted for 100% pick-up. 
After being dried, the resulting fabric did not 
dust, possessed a full firm hand, as well as ap 
proximately twice the resistance-to slippage dis 
played by the fabric prior to treatment. 

Eacample IX 

An alco-aquasol was prepared as described in 
Example VIII, but diluted to a 6% silica concen 
tration. Cotton sheeting was then treated with 
the resulting Solby immersion in a bath contain 
ing the sol, after which the fabric was passed 
through squeeze rolls adjusted for 100% pick-up. 
After being treated, the fabric possessed a stiff 
papery finish which was substantially dust-free. 
It also had greater resistance to slippage than the 
same material had prior to treatment. 

Ecamplex 
An alco-aquaSol was prepared as described in 

Example VIII, but diluted to a concentration of 
1% silica. The resulting sol was applied to spun 
rayon fabric by immersion of the fabric in the 
Sol, after, which the fabric was passed through 
a padding machine adjusted for 100% pick-up. 
After being dried, the fabric possessed a firm de 
lustered finish and greater tensile strength than 
it had prior to treatment. 

Eacample XI 
Spun rayon fabric was immersed in an alco 

aquasol prepared as described in Example VIII, 
but diluted to a concentration of 6% silica, after 
which it was passed through squeeze rolls ad 
justed for 100% pick-up. After being dried, the 
fabric displayed a stiff papery finish and had a 
delustered appearance without any opaqueness. 

75 
Eacample XII 

An aquasol containing 0.5% silica was prepared 
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as described in Example I, and then applied to 
Nylon sutures in such a manner as to deposit 
on the Nylon 0.5% silica based on the weight 
of the Nylon. Upon being dried, the sutures 
possessed a resistance to slippage, which was con 
siderably greater than that of the untreated 
Sutures. 

Etample XIII 

A silica, so containing about 12.5% silica was 
prepared as described in Example I, and then 
diluted with water until it contained about 0.5% 
silica. To this was added sufficient SOdium decyl 
benzene sulfonate to provide about 0.2% in the 
solution. Bleached cotton sheeting was immersed 
in the diluted Sol, and then run through Squeeze 
rols adjusted for 95% pick-up. After being 
treated in this manner, the fabric was framed 
and dried. In comparison with untreated sheet 
ing of the same type, the treated fabric had more 
fullness of hand and greater slip resistance and 
tensile strength. Also it was superior in these 
qualities to similar fabric which had been treated 
with the same sol, but in the absence of the sul 
fonate. 

EEE72ple XIV 

Fine cotton sheeting was inmersed in a bath 
of a silica, Sol of the type used in Example I, and 
a similar treatment was applied to the sheeting 
in a similar silica Sol bath to which a Small 
amount of polyvinyl alcohol resin had been added. 
After air drying at room temperature, the sheet 
ing was then given several 15 minute washes in 
a 0.25% aqueous soap solution at 100 F. The 
following table of data shows the amount of 
silica that was retained on the fabric after the 
Several Successive Washings. The amount of sili 
ca on the fabric treated in Bath 1 was 0.3% by 
Weight. The amounts of silica and resin on the 
fabric treated in Bath 2 were 0.3% and 0.1% re 
spectively. For the purpose of these tests the 
amount of silica present in the fabric prior to 
Washing is taken as 100%. 
Percent of original silica retained on sheeting aft 

er Eoundering 

Number of Washes Bath Bath 2 

Per ceger cent 
100 100 
76.8 77.0 
56.2 70. 
34. O 70.5 
31.7 70. 4 

30 70.5 

The sheetings treated as described above were 
all superior in tensile strength to the same sheet 
ing which had not been treated with the silica 
Sol. These data illustrate the wash fastness 
which may be obtained by using silica Sols Con 
taining resins of the types hereinbefore described. 

In the examples reference is made to the treat 
ment of cotton, wool and rayon fabrics and Nylon 
sutures. It should be understood, however, that 
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equally good results can be obtained with all . 
types of textile materials, including in addition 
to those named above, cellulosic materials, such 
as cellulose nitrate, cellulose acetate, viscose, 
cuprammonium rayon and high tensile strength 
rayon; porteinmaterials, such as natural silk and 
fibers made from the casein in milk; synthetic 
materials, such as fibers made of the copolymer 
of vinyl chloride and vinylidine chloride, the co 
polymer of adipic acid and hexamethylene di s 

yarns possess. 

amine, the copolymer of vinyl chloride and vinyl 
acetate, and glass fibers; and yarns and fabrics 
containing mixtures or blends of any two or more 
of the above materials. 
The sols described herein may be applied either 

by spraying or by immersion, either with or with 
out the assistance of padding or Squeeze rolls or 
other types of extracting equipment. As a wide 
choice may be made in the strength of the solu 
tion used, it is possible to use all types of appa 
ratus in applying the sols. Thus the desired 
amount of silica may be readily applied to the 
yarns or fabrics by adjusting the concentration 
of the solution in accordance with the amount of 
pick-up possible with the particular apparatus 
employed. The percent pick-up referred to here 
in is a measure of the amount of solution by 
weight picked up or retained by the fibers. For 
example, 100% pick-up means that the fibers 
have picked up an amount by weight of the sol or 
solution equal to the weight of the fibers. . . 
The preferred sols for the purposes of this in 

vention usually have, as initially prepared, a 
pH ranging from about 7 to 10. It is possible, 
however, to employ the sols at a somewhat lower 
pH, if desired, as for example where an acid 
reacting sol is desired. Thus, the sols may be 
applied to the fibers within the range of 4 to 10 
pH, depending on requirements and the most 
suitable pH for the particular fibers being treated. 
By examination in the electron microScope, 

it has been observed that the colloidal particles 
in these preferred sols have a generally spherical 
shape. Moreover, they vary in size from about 
40 to 80 millimicrons in diameter with the average 
particle in most instances about 60 millimicrons 
in diameter. 
Yarns and fabrics treated with the sols of this 

invention possess a fullness which is retained after 
washing, and have a delustered appearance with 
out added opaqueness. The Sols also impart to 
yarns and fabrics a greater coefficient of fric 
tion or slip resistance than similar untreated 

This in turn results in yarns or 
fabrics of greater tensile strength. By virtue of 
this increased tensile strength one can prepare 
a silica sol treated yarn or fabric from a yarn 
which, before treatment, has a lower number of 
turns per inch than its optimum number of turns 
per inch for maximum strength and, after treat 
ment, has a higher tensile strength than the un 
treated yarn. Fine knit goods, such as hosiery, 
show a markedly increased Wear, run and Snag 
resistance, when treated with the Sols made in 
accordance with the processes described herein. 
Moreover, the treated fabrics also tend to have 
a dry finish, which in the case of Spun rayon 
gives the fabric a dry handle usually associated 
With natural Silk. When relatively large amounts 
of the sols are applied to the fabrics, i. e. suffi 
cient to deposit between 5 and 10% silica on the 
weight of the fabric, an unusually harsh and/or 
stiff finish is obtained, which is frequently de 
sirable on cotton and rayon fabrics. 
When the sols are applied to Nylon Sutures, the 

sutures tend to remain knotted under actual con 
ditions of use. Moreover, tire cord, when treated 
as described herein, is less apt to separate from the 
surrounding rubber in view of the greater slip 
resistance of the cord, and for this reason the 
cord has a much longer life. Other similar ma 
terials, such as fishing lines, cords, threads, 
ropes and cables are also greatly improved by 
the treatment described herein in view of the 
greater tensile strength thereby obtained. 
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In a copending application of ours entitled 
"The Treatment of Textile Fibers,' Serial No. 
588,421 filed on the same date herewith and now 
abandoned, there is described the treatment of 
textile fibers by applying silica sols to fibers at 
any stage prior to spinning, for example by 
spraying. the sol on to the raw stock or by in 
mersing the sliver or roving in the sol, after which 
the fibers are dried either during Subsequent Op 
erations or, with the aid of special drying equip 
ment. It is usually sufficient to apply or deposit 
on the fibers an amount of silica varying from 
0.1 to 3% based on the weight of the fibers. 
However, in some instances it is desirable to use 
larger amounts, as when a harsh and/or stiff 
finish is desired, and in such cases it is possible 
to employ amounts up to 4 or 5%. By follow 
ing any of these methods it is possible to pro 
duce, from the treated or slip resistant fibers, 
yarns having the same or greater tensile strength 
than the untreated yarn even though the num 
ber of turns per inch of the treated yarn is sub 
stantially less than the number of turns per inch 
required to give maximum strength to the un 
treated yarn. This is illustrated by the follow 
ing tests on cotton yarn prepared from l’s inch 
staple cotton by passing card sliver below rolls 
through a vat containing the silica sol and a 
wetting agent. The treated sliver was then 
passed through a pair of squeeze rolls, dried and 
spun into yarns of different turns or twists per 
inch. The following data show tensile strength 
values of yarns of different twists per inch and 
different yarn number prepared from both 
treated and untreated fibers. 

Strength in pounds of Standard 
20 Yard Skeins of 11's Yarns 

Fiber Fiber Fiber 
Treated Treated Treated 
With 1%. With 2% With 3% 
Silica Sol Silica Sol Silica Sol 

per inch Untreat 

20 230 
235 

Strength in pounds of Standard 
20 Yard Skeins of 22's Yarns 

Number 
of Twists 
per inch Untreat 

ed 

Fiber Fiber Fiber 
Treated Treated Treated 
With 1%, With 2% With 3% 
Silica Sol Silica Sol Silica Sol 

5 
85 
90 
95 
95 
90 
80 
65 
55 
35 

In each of the Slivers treated the Squeeze rolls 
were adjusted to pick up a weight of solution 
equal to the weight of the sliver, which deposited 
in the fiber 1, 2 and 3% of silica respectively, 
based on the dry weight of the fiber. 
This increase in tensile strength of yarns or 
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O 
above and in said copending application, can 
also be obtained in the case of yarns or fabrics 
made of animal, vegetable and synthetic fibers, 
or mixtures thereof, of the types hereinbefore 
described. Also similar improved results are 
obtained when the fibers are made into yarns 
having greater or smaller yarn numbers than the 
ones in the above tabulations, for example, yarn 
numbers of 8's, 33's, 66's and the like. 
The unusual advantages obtained as a result 

of the application of the sols described herein 
are believed to be due to the sub-microscopic 
roughness imparted by the deposit of exceeding 
ly small particles of silica in the form of an in 
organic resinous film. The silica is in any case 
polymerized, or partially polymerized and pro 
duces films which have markedly different 
properties and effects on the yarn or fabric as 
compared with depositions of silica gel. 
This application is a continuation-in-part of 

our copending application, Serial Number 546,753, 
filed July 26, 1944 and now abandoned. 
This application is also copending with our 

application Serial No. 588,420, filed April 14, 
1945, which claims a stocking having silica de 
posited thereon. 
What we claim is: 
1. The method of treating textile fabrics to 

provide them with a slip-resistant finish which 
comprises applying to the outer surfaces of said 
fabric an aqueous colloidal solution of silica 
consisting of a stable silica Sol in an amount 
sufficient to supply from 0.1 to 5% of silica 
based on the weight of the fabric and sufficient 
to form a film of silica on the Surface of Said 
fabric upon drying, and then drying the treated 
fabric by exposure to temperatures of at least 
200 F. without allowing said solution to convert 
to a gel, whereby an inorganic resinous film com 
posed of particles of silica is formed thereon. 

2. The method of treating textile fabrics to 
provide them with a slip-resistant finish which 
comprises applying to the Surface of said fabric 
an aqueous colloidal Solution of silica consisting 
of a stable silica, Sol in an amount sufficient to 
Supply from 0.1 to 5% of silica based on the 
weight of the fabric, and drying the fabric thus 
treated by exposure to temperatures of at least 
200 F. without allowing said solution to con 
vert to a gel, whereby an inorganic resinous film 
composed of particles of silica is formed thereon. 

3. The method of treating textile fabrics to 
provide then with a slip-resistant finish which 
comprises applying to the surface of said fabric 
an aqueous colloidal solution of silica consisting 
of a stable silica sol in an amount Sufficient to 
supply from 0.1 to 5% of silica, based on the 
weight of the fabric, said Solution having a con 
centration of silica between 0.1 and 30%, and 
thereafter drying the fabric by exposure to tem 
peratures of at least 200° F. without allowing 
said solution to convert to a gel, whereby an 
inorganic resinous film composed of particles of 
silica is formed thereon. 

4. The method substantially as described in 
claim 1, but further characterized in that the 
colloidal Solution employed is an aquaSol. 

5. The method substantially as described in 
claim 1, but further characterized in that the 
colloidal solution employed is an organo-aquasol. 

6. The method substantially as described in 
claim 1, but further described in that the colloidal 
Solution is applied to the fibers by spraying. 

7. The method substantially as described in 
fabrics, prepared from fibers treated as described 75 claim 1, but further characterized in that the 

  

  



1. 
colloidal solution is applied to the fabric by 
immersion of the fabric therein, after which the 
excess solution is squeezed out of the fabric. 

8. The method substantially as described in 
claim 2, but further characterized in that the 
colloidal solution has added thereto a small amount of a wetting agent. 

9. The method substantially, as described in 
claim 2, but further characterized in that the 
colloidal solution has added thereto a small 
amount of a softening agent. 

10. The method substantially as, described in 
claim 2, but further characterized in that the 
colloidal solution has added thereto a small 
amount of a synthetic resin dispersed in water. 
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