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[5 7] ABSTRACT 

> Covers textile treating compositions and a method of improv 
ing the strength and other desirable properties of textiles by 
contacting said textile with an organosol comprising a non 
polar organic solvent having uniformly dispersed therein dis 
crete, dense colloidal particles of amorphous silica having an 
average particle diameter of 3-150 millimicrons and an 
average surface area of from about 20 Mzlg. to 1,000 M.2/g., 
said silica particles having absorbed upon their surfaces a 
quaternary ammonium salt or hydroxide, with the weight ratio 
silica, expressed as SiOz to the quaternary ammonium salt or 
hydroxide being at least 2:1, wherein the quaternary ammoni 
um compound has the formula: 

wherein R‘, R2, R3 and R4 are hydrocarbon groups contain 
ing l—22 carbon atoms, with the total number of carbon 
atoms in said quaternary ammonium compound being at 
least 10, and X is an anion selected from the group consisting 
of chloride, bromide. iodide and hydroxide. 

10 Claims, No Drawings 
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METHOD OF TREATING TEXTILES 

BACKGROUND OF THE INVENTION 

1. Field ofthe Invention 
The present invention is concerned with compositions use 

ful in treating textiles such as cotton to improve their strength 
and other valuable properties, and the mode oftreatment. 

2. Description of the Prior Art 
Many textiles such as cotton do not have the desired degree 

of strength, and are often therefore chemically treated to im 
prove this property. Essentially, the chemical treatment is ef 
fected to increase the inter-?ber friction characteristics of 
spun textile ?bers. By improving frictional properties, one 
may achieve either greater strength for the same amount of 
twist or produce yarns at lower twists but at a higher rate. In 
the latter situation, overall production is thus improved. 
However, in many instances, the chemical treatment, while 

improving strength, deleteriously affects other desirable pro 
perties of the thus treated textile ?bers. In a typical case, while 
strength is improved via the chemical treatment, the property 
of elongation is adversely affected. It would therefore be a 
considerable advance in the art if a method of treating cotton 
or other textiles were discovered whereby ?ber strength is in 
creased, and yet other desirable properties such as elongation 
and the like are not deleteriously affected at the same time. 

It therefore becomes an object of the invention to provide a 
method of treating textiles such as cotton and the like. 
A more speci?c object of the invention is to chemically 

treat textiles such that their strength is materially increased 
without adversely affecting other desirable properties of the 
treated textile. 
Another object of the invention is to chemically treat tex 

tiles to improve the strength thereof by resort to a liquid 
chemical composition which may be applied to the textile via 
a number of conventional ways such as by spraying and the 
like. 
Other objects, features and advantages of the invention will 

be readily apparent from the following description of certain 
preferred embodiments thereof, although variations and 
modi?cations may be effected without departing from the 
spirit and scope of the novel concepts of the disclosure. 

SUMMARY OF THE INVENTION 

Broadly speaking, textiles such as cotton, are treated to im 
prove their strength and other desirable properties by contact 
ing the textile with an organosol comprising a non-polar or 
ganic solvent having uniformly dispersed therein discrete, 
dense colloidal particles of amorphous silica having an 
average particle diameter of 3-150 millimicrons and an 
average surface area of from about 20 MZ/g. to 1,000 M2/g., 
said silica particles having absorbed upon their surfaces a 
quaternary ammonium salt or hydroxide, with the weight ratio 
silica, expressed as $0, to the quaternary ammonium salt or 
hydroxide being at least 2:1, wherein the quaternary ammoni 
um compound has the formula: 

wherein R1, R2, R3 and R4 are hydrocarbon groups containing 
one-22 carbon atoms, with the total number of carbon atoms 
in said quaternary ammonium compound being at least 10, 
and X is an anion selected from the group consisting of 
chloride, bromide, iodide and hydroxide. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The products used to treat textiles are silica organosols con 
sisting of an organic solvent which contains uniformly 
dispersed therein discrete, dense colloidal particles of 
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amorphous silica. In the organic solvent are uniformly 
dispersed discrete, dense colloidal particles of amorphous sil 
ica. These silica particles are from 0.1 percent to 60 percent 
by weight of the total composition. These silica particles have 
an average particle diameter of from 3 to 150 millimicrons 
and an average surface area of from 20 M’lg. to 1,000 M2/g. 
These silica particles have adsorbed upon their surfaces a 
quaternary ammonium salt or hydroxide. 
The quaternary ammonium compound has the formula: 

wherein R1, R2, R3 and R‘ are hydrocarbon groups containing 
from one-22 carbon atoms each, and X is an'anio'n selected 
from the group consisting of chloride, bromide. iodide and 
hydroxide. For best results, the total number of carbon atoms 
of the quaternary should be at least 10 and more often at least 
14 
Thus, R‘, R2, R3 and R4 in the above formula may be any 

hydrocarbon radical such as methyl, ethyl, propyl, n-butyl, t~ 
butyl, amyl, hexyl, heptyl, octyl, caprylyl, lauryl, myristyl, pal 
mityl, stearyl, oleyl, etc. In many instances the quaternary 
amines are derived from mixtures of fatty acids that occur in 
various fats and oils, such as coconut oil, hydrogenated tallow, 
castor oil, hydrogenated castor oil, etc. Thus, in such cases, 
the R groups will be mixed. 

Typical quaternary ammonium compounds which may be 
adsorbed upon the silica particles are dicoco dimethyl am 
monium chloride, tricaprylyl methyl ammonium chloride, 
dihydrogenated tallow dimethyl ammonium chloride, lauryl 
trimethyl ammonium chloride and others. 
The solvent for the silica and adsorbed quaternary may be 

any appropriate organic solvent which when combined with 
the silica and quaternary ammonium compound forms an ap 
propriate organosol. Thus, such solvents as pentane, hexane, 
heptane, octane, nonane, iso-octane, decane, pentyne, 
toluene, chlorinated hydrocarbons may be used. 
A preferred solvent for the silica is a straight or branched 

chain oils such as a vegetable oil, animal oil, marine oil, 
mineral oil, or a synthetic oil. Preferably, oils of relatively low 
viscosity are employed. 
The amount of the quaternary in relation the silica depends 

upon the particle size of the colloidal silica. The smaller the 
particle size, the more quaternary will be required. In general, 
the ratio of SiO2 to quaternary will be from 25 to l to 2 to l, 
and more often will be from 3:1 to l0: 1. For an average parti 
cle diameter of 20 millimicrons a ratio of about 6 to l is typi 
cal. 
The just-described organosols may be made in a number of 

ways. Preferably, the quaternary to be coated upon the silica 
particles is first added to a non-polar organic material such as 
a hydrocarbon oil. After mixing these two ingredients an aque 
ous silica sol is added thereto. Generally, the aqueous silica sol 
contains from about 20 percent to about 60 percent by weight 
of discrete, dense colloidal particles of amorphous silica. In 
some instances, a hydrophilic solvent such as isopropanol is 
added to effect dissolution of the mixture and cause a higher 
degree of adsorption of quaternary upon the silica. The mix 
ture is then stirred for about 5-60 minutes. After mixing, two 
phases are obtained, the bottom layer generally being the or 
ganic containing quaternary coated silica. The two layers are 
separated and the product layer is heated for say 60°-80° C. 
for 2~20 minutes to drive off the hydrophilic solvent added 
above, such as an alcohol. Means for speeding up separation 
of oil and water phase would be either resort to centrifugation 
or application of an electrical potential across the system. 

Normally, the organosols useful here contain from about 
0.1 to about 60 percent by weight of silica which have been 
coated with quaternary ammonium salt or hydroxide. More 
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often the organosol contains 10-60 percent by weight of 
coated silica. 

STARTING AQUEOUS SILICA SOLS 

4 
treatment. Yet, in many prior art chemical treatments in order 
to increase the desired degree of strength, elongation is les 
sened. 

In point of fact, in addition to increasing strength, it has 
Generally any aqueous silica S01 can be used for this inven_ 5 been noted that the chemical treatment here actually reduces 

tion. These are well known to the art. The starting aqueous sil- the number of thlck and mm lmperfecnons‘ In addmon’ use of 
u ,. - ica sol can range from 20 to 60 percent by weight of discrete, a“? organosols ‘reduces the mm?“ of ends down m the 

dense colloidal particles of amorphous silica. The average par- spmmng operatfon' Ends, down re ers to the number of breaks 
ticle diameter can range from 3 to 150 millimicrons and can 10 of the yam whllch '5 bemg Splm' In other yams made from 
have an average Surface area from 20 Mz/g to 1 000 Mz/g It is ?bers treated with the compositions here, ends down can be 

. , . _ 

preferred that the starting aqueous silica sol be from 30 to 50 Cut [In halfcompfired t_°_n°n'trea,ted com)?‘ ?bers‘ _ 
percent by weight of discrete, dense colloidal particles of S'm'larly’ dyeing’ slzmg?cumng Fmd slmllafr operat'ons ale 
amorphous Silica The preferred particle diameter Should not adversely affected and in some instances improvements lI'l 
range from 16 to 20 millimicrons and have an average surface 15 these can be noted‘ , , _ 

area from 150 w [90 MZ/g It has been found here that it IS essential that the organosol 
The following is a table of Commercially available aqueous be substantially anhydrous. lf even small amounts of water are 

silica sols. These are sold by Nalco Chemical Company under Present. the water tends to load the Cards and hampe.‘ 
the Trademark Nalcoags. " PmcesSmg' 

TABLE I 

Nalt‘og 1030 1034A 1035 1050 1060 1130 1140 

Percent colloidal silica, as 510:, percent _______ __ 30 34 36 50 50 30 40 
DH _ _ _ _ . _ _ _ _ _ _ . . _ _ _ _ , _ _ _ _ . . _ . _ . _ _ _, __ 10. 2 3. 1 8.6 9. 0 8. 5 10 10 

Average particle size, millimicrons 11~16 16A22 16-22 17-25 4060 8 15 
Average surface area, n?/gram. _. 190-270 135-190 135-190 120-176 504's 375 200 
Speci?c gravity at 68° F _____ .. 1.205 1.230 . 1.256 1.385 1.390 1.214 1. 296 
Viscosity at 77° F.c.p.s_____ _. _ l 15 Y 5 170 5-10 1 7 g 

N320, percent ____ __, __________________________ ._ 0.40 1 0.01 0. 10 0.30 0.10 0.65 0. 40 

1 Less than. 

The organosol may be applied to a wide variety of textiles‘ 
including cotton, wool, synthetic ?bers, blends of cotton or 
wool and synthetic ?bers, such as Dacron (polyethylene 
terephthalate) and wool, blends of Orion (acrylic ?ber) and 
other textiles, etc. ‘ 

The amount of organosol added to the ?bers may be widely 
varied. However, usually from about 0.10 percent by weight to 
about 2 percent by weight of organosol is added based on the 
weight of the ?bers, and more often 0.2-1 percent. In the 
usual case, the textile is thus treated with from about 0.05 per- 
cent to about 0.6 percent silica expressed as S102. 
The organosol may be coated on the ?ber such as by resort 

to spraying techniques including mist, fog and ?ne spraying. In 
like manner, the ?bers may be treated by dabbing the or 
ganosol thereon. Preferably, the organosol compounds are ap 
plied to the textile ?bers by spraying. One excellent point of 
treatment of the textile ?bers during processing is at the 
picking operation where textile ?bers such as cotton are 
formed into a continuous sheet known as a picker lap. 
Thereafter, the laps are then carded into a silver or continuous 
tow. This orients the ?bers in a parallel direction. The card 
sliver is then ganged from a number of individual slivers and 
redrawn into a single sliver. This sliver is then converted to 
roving on a roving frame. It is during this operation that an ini 
tial twist is given. Speci?cally, the card sliver is drafted to 
produce a very coarse yarn suitable for handling on a spinning 
frame. The roving is then processed into yarn on a spinning 
frame where the major portion of twist is given to the yarn, 
thereby resulting in the desired strength. It is at this point that 
the advantages of the treatment are particularly apparent. By 
resort to the organosols the thus coated ?bers either exhibit 
greater strength for the same amount of twist or one can 
produce yarns at lower twists but at a higher rate. Since the 
spindles of the spinning frame revolve at an essentially con 
stant speed, the amount of treated yarn built upon the spindle 
in a given time can be increased by increasing the speed of the 
front roller of the spinning frame. This, in turn, results in the 
production of yarn of lower twist. In essence, therefore, one 
can materially increase production rates by more rapidly 
producing yarn oflower twist but ofacceptable strength. 
As noted above, in addition to increasing the strength of 

textile ?bers via the treatment of the invention, other desira 
ble properties are not adversely affected. Speci?cally, it has 
been noted that elongation is not deleteriously affected via the 
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It has also been discovered that the presence of the ad 
sorbed quaternary ammonium compound on the silica is an es 
sential requirement. A non-modi?ed silica treatment tends to 
deposit silica on the machine, load cards, shut down produc 
tion and create a number of other processing problems. Resort 
to silica alone, even silica dissolved in an organic solvent or 
hydrocarbon oil, is not satisfactory due to the fact that silica 
will not spread on or wet the ?ber. 

The following examples illustrate the preparation of typical 
organosols useful in treating ?bers, and as well demonstrate 
the efficacy of the invention in promoting ?ber strength. It is 
understood, of course, that these examples are merely illustra 
tive, and that the invention is not to be limited thereto. 

EXAMPLE 1 
88 grams of dimethyl-dihydrogenated tallow ammonium 

chloride was ?rst dissolved in 154 mls. of isopropanol by 
means of heat. To this was added 178 mls. ofa colloidal aque 
ous silica sol, namely, Nalcoag 1,034A along with 220 mls. of 
distilled water. A white pastelike mixture was obtained which 
was then dried in an oven and ground to a size such that it 

would pass through a No. 50 screen (297a, 0.0177 inch open 
ing). ‘ 

The product analyzed as 40 percent SiO2 and 5.75 percent 
quaternary. 

_. . _ EXAMPLE 11 . 

Here a liquid product was prepared from the dry powder of 
Example I. 

Speci?cally, 184 grams of the dry powder prepared above 
was added slowly to 216 grams of a branched hydrocarbon oil 
having a B.P. of 280°—350° C. 'which was heated to 60° C. Mix 
ing was then effected at this temperature for 2 hours and the 
product cooled. 

7 EXAMPLE 111 

To 517 ml. of Nalcoag 1034A was slowly added 110 grams 
of lauryl trimethyl ammonium chloride. A white pastelike mix 
ture was obtained which was dried and ground. The powder 
contained 40 percent SiO2 and 10 percent quaternary. 

7 EXAMPLE IV _ 

The dry powder of Example III was here prepared in liquid 
form by adding 200 grams of the dry powder to 200 grams of 
hydrocarbon oil heated at 60° C. The mixture was then heated 
to 110° C. and cooled. 
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EXAMPLE V 

Here, 111 grams of dimethyl dicoco ammonium chloride 
was added to 690 mls. of Nalcoag 1034A. A white liquid was 

6 
EXAMPLE V111 

33.5 parts of hydrocarbon oil was mixed with 4.5 parts of 
dihydrogenated tallow methyl ammonium chloride. 50 parts 
of Nalcoag 1050 was then added with mixing followed by 

obtained which was dried and ground, with the ?nal powder 5 further addition of 12 parts of isopropanol. The total mixing 
containing 40 percent SiO2 and 12 percent quaternary. 

EXAMPLE VI 

Here, an organosol was made from the dry powder of Exam 
ple ‘V in the following manner: 
To 194 grams of hydrocarbon oil heated to 60° C. was 

slowly added 206 grams of the powder of Example V. The 
resultant product was then mixed for 2 hours at this tempera 
ture and cooled. 

EXAMPLE V11 

time was 5 minutes. 
The two phases were then separated. The bottom layer con‘ 

taining the product was then heated for approximately l-‘xé 
hours at 85° C. to drive off the isopropanol. This product con 

10 tained approximately 40 percent SiO2, 6 percent quaternary as 
an organic coating, and 54 percent hydrocarbon oil. 

EXAMPLE [X 
This Example illustrates the promotion of strength via treat 

15 ment of cotton ?bers with various organosols. 
Speci?cally, both low and high micronaire cottons were 

treated. After the cotton was cleaned via air cleaners, 20 
pounds of cotton was spread over approximately 300 square 
feet. One-half of the organos'ol was then sprayed onto the cot 

‘ 20 ton by means of an air gun. Another 20 pounds of cotton was 
A silica organosol was prepared in hexane which contained 

36 percent 3102 coated with tricapryl methyl ammonium 
chloride (13 percent quaternary based on the weight of the 
SiO,). 800 mls. of the hexane sol was then dried and ground. 

184 grams of the dried powder prepared above was then 
added to 216 grams of hydrocarbon oil heated to 60° C. 
The product contained 40 percent S102 and 5 percent 

quaternary with the remainder being hydrocarbon oil. 

spread over the initial 20 pounds and the spraying completed. 
The treated cotton was then processed in the usual manner 
and various properties measured as shown in Tables 1 and 11 
below. 

25 The low micronaire cotton was treated with 1 percent by 
weight of the various organosols and the high micronaire cot 
ton treated with 0.6 percent by weight based on the weight of 
the cotton. 

TABLE I.—LOW MICRONAIRE COTTON 

Cor- Imperfections/ Elon- Single Break 
Twist Twist Actual rested Uster 1,000 yds. gation, strand (CV, 

R1111 multi- per yarn break CV, ———————--w — ——-— percent break per 
No. Organosol plier inch number factor Draft percent Thin Thick Neps (yarn) (g-l cent) 

1 .... . . Blank ............................... _ _ 3. 50 15. 90 19. 45 1, 420 25. 13 26. 92 1, 002 1, 443 316 6. 5 274 15 3 
3. 75 16. 76 19. 32 1, 460 25. 13 26. 84 1, 068 1, 460 283 6. 3 276 16 3 
4. 00 17. 71 20. 17 1, 449 25. 79 27. 88 1, 235 1, 680 344 6. 3 280 1.2 9 
4. 25 18. 79 20. 19 1, 471 25.79 28. 92 1, 544 1, 820 465 7. l 260 17 7 
4. 50 20.00 20. 93 1, 400 25.79 27. 10 1, 122 1, 673 432 5. 3 266 17. 7 

2.. - .._ Hydrocarbon oil .................... .. 3. 50 15. 90 19. e5 1, 557 25. 13 25. 49 531 1,284 238 5. s» 276 17. 0 
3. 75 16. 76 19. 59 l, 556 25. 13 26. 23 760 1, 405 246 6. 0 297 15. 2 
4.00 17. 71 19. 78 1, 527 25.79 26. 09 746 1, 271 225 5. 6 289 14.5 
4 25 18. 79 20 02 1, 584 25.79 25.74 675 1, 280 212 6. 2 292 14.0 
4. 50 20. 00 19. 71 1, 560 25. 79 25. 80 587 1, 382 248 6. 4 312 14. 4 

3 .... . . 25% S102, 6% dicocodirnethyl quater- 3. 50 15.90 19.74 1, 650 25.79 26.84 796 1,498 297 5. 9 315 17. 4 
nary, in 69% hydrocarbon oil solvent. 3. 75 16. 76 19. 69 1, 662 25. 79 27. 12 952 1, 446 331 5. 8 320 15. 6 

4 00 17.71 20 01 1, 673 26. 49 25.82 989 1,526 444 5. 9 319 15.0 
4 25 18. 79 20 02 1, 662 26.49 27. 67 1,130 1, 580 416 5. 8 325 15. 1 
4. 50 20. 00 19. 83 1,617 26. 49 27. 18 962 1, 507 439 5. 9 324 17. 9 

4 ____ _ . 25% 810;, 3% tricaprylyl methyl qua: 3. 50 15.90 19.95 1, 621 25.13 26.74 959 1, 425 251 5. 8 316 16. 5 
ternary in 72% hydrocarbon Oil 501- 3. 75 16. 76 19. 77 1, 597 25. 13 26. 26 840 1, 331 308 6. 0 308 14. 0 
Vt‘Ilt- 4.00 17.71 20.05 1, 620 25.79 27.07 947 1, 564 320 6. l 320 15.9 

4 25 18. 79 19 95 1, 637 25. 79 26, 50 830 1, 497 344 6. 1 315 14. 9 
4. 50 20.00 19. 89 1, 605 25. 79 27. 94 1,180 1, 569 415 6.0 318 16.0 

5 ____ . _ 25% S102, 5% (iihytlrogcnated tallow 3. 50 15. 90 19. 77 1, 627 25. 13 26. 64 974 1, 406 238 6. 0 319 13. 8 
dimethyl quaternary in 70% hydro- 3. 75 16. 76 19. 47 1, 633 25. 13 26. 72 969 1, 423 227 6. 2 214 15. 9 
carbon Oil solvent. 4. 00 17. 71 19. 83 1, 667 25. 79 26. 94 960 1, 589 247 .8 321 17.4 

4. 25 18. 79 19. 76 1, 630 25. 79 26. 67 925 l, 356 285 5. 9 333 20. 7 
4. 50 20. 00 19. 63 1, 603 26. 79 27. 52 1, 111 1, 574 330 0. 2 329 14. (1 

6 _ _ _ . A . 25% S102, 5% lauryl trimethyl qnater- 3. 50 15. 90 19. 55 1, 652 25. 13 27. 56 1, 160 1, 565 253 6. 1 333 15. 6 
nary, 70% hydrocarbon oil solvent. 3. 75 16. 76 19.28 1,685 25.13 27.62 1,186 1,669 261 6.0 335 15. 8 

4.00 17. 71 19. 50 1, 658 25.79 27.64 1,107 1, 707 264 6. 2 347 13. 3 
4. 25 18. 79 19. 64 1, 643 25. 79 27. 27 1, 126 1, 600 290 5 9 329 14. 6 
4. 50 20. 00 19. 55 1, 620 25. 79 27. 12 1, 023 1, 561 319 6 0 321 16. 2 

1 .... .. Blank _______________________________ ._ 3.50 21 00 35.01 

3. 76 22 50 36.16 
4.00 24.00 36. 11 
4. 25 25. 50 36. 50 
4. 50 27. 00 36. 52 

2 ____ _. Hydrocarbon oil ____________________ __ 3. 50 21. 00 34.79 

3. 75 22. 50 35. 95 
4. 00 24. 00 35. 90 
4. 25 25. 50 35. 46 

A 4. 50 27. 00 36. 24 
3 _ _ . _ .. 40% silica, 10% (110000 dimethyl qua- 3. 50 21.00 33.93 

ternary in 50% hydrocarbon oil 501- 3. 75 22.50 35.38 
vent. 4. 00 24.00 34. 88 

4. 25 25. 50 34. 76 
I ~ 4. 60 27. 00 34. 99 

4.. 40% S101,5O% trlcaprylylrnethylqua- 3.50 21. 00 35.48 
ternary in 55% hydrocarbon oil 501- 3.75 22.50 36. 54 
vent. 4. 00 24. 00 36. 25 

4. 25 25. 50 36. 13 
4. 50 27. 00 30. 50 

5_. 40",’. Him, 6",’. (11hydrngonntnrl tnllow 3.50 21.00 36.03 
tllllll‘illyl qnnlul‘nnl')‘ in 54% hytlrw 3. 75 22. 50 3(1. (12 
cm hon oil. 4. 1111 .34 (10 311. 59 

4. 25 25 50 36.48 
4. 50 .27 00 37. 06 

6 40'}; 8102. 3% luuryl trimvthyl qua- 3.50 21 ()0 36 07 
lrrnm‘y in ‘91, hydrocarbon oil 501- 3. 75 22. 50 37 19 
vi‘nt. 4. 00 24. 00 30. 70 

4. 25 25. 50 26. 49 
4. 50 27.00 37. 76 

3571 

1, 617 23. 90 25. 92 1, 049 1, 582 370 181. 
1, 724 24.50 26. 69 1,118 1, 669 420 168. 
1, 782 24. 50 26. 49 1, 134 1, 698 454 176. 
1, 745 24. 50 27. 72 1, 439 1, 770 570 
1,755 25.13 27. 13 1, 324 1, 839 494 
1, 643 25. 13 25. 67 769 1. 441 324 
1, 793 25. 7 25. 87 896 1, 626 356 
1, 926 25. 79 25. 72 824 1, 612 374 
1, 788 25. 7 26. 23 959 1, 643 371 
1, 849 26. 49 26. 10 989 1, 709 439 
1, 904 24. 51 25. 29 835 1, 300 447 
1, 917 25. 13 26. 00 928 1, 367 484 
2, 027 25. 13 26. 12 848 1, 553 457 
1, 952 25. 13 25. 83 810 1,398 450 
1, 899 25. 79 26. 24 1, 0526 1, 591 641 

7 6 

tiftfmci: HH ~10 1, 899 25. 79 2G 44 867 , 647 . 
2, 002 25. 79 26. 89 884 1. 709 613 . 
1, 976 25. 79 27. 00 1, 031 1, 624 752 15. 
1, 927 26. 48 26. 92 955 1, 668 780 15. 

101029 0496 
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Thus, it is apparent from the data above that treatment of 
cotton with a number of organosols materially improved 
strength, speci?cally as re?ected in increased corrected 
breakfactor. Such increase in strength was accomplished 
without loss of elongation. In addition, it is to be noted that the 
number of thin and thick imperfections were substantially’ 
decreased. ' 

lclaim: 
l. A method of improving strength and other desirable pro 

perties of textiles which comprises the steps of treating textile 
?bers with an organsol consisting essentially of a non-polar or 
ganic solvent selected from the group consisting of pentane, 
hexane, heptane, octane, nonane, iso-octane, decane, pen 
tyne, toluene, chlorinated hydrocarbons having uniformly 
dispersed therein discrete, dense colloidal particles of 
amorphous silica having an average particle diameter of 3-150 
millimicrons and an average surface area of from about 20 
MZ/g to 1000 Mzlg, said silica particles having absorbed on 
their surfaces a quaternary ammonium salt or hydroxide, with 
the weight ratio silica, expressed as SiO to the uaternary am 
monium salt or hydroxide being at least 2: wherein the 
quaternary ammonium compound has the formula: 

i“ * 
R2—N—R4 X" 

3 

wherein R1, R2, R3 and R4 are aliphatic hydrocarbon groups 
containing one-22 carbon atoms, with the total number of 
carbon atoms in said quaternary ammonium compound being 
at least 10, and X is an anion selected from the group consist 
ing of chloride, bromide, iodide and hydroxide, said organosol 

3572 

10 

25 

% 
containing from about 0.] percent to about 60 percent by 
weight of said silica having absorbed quaternary ammonium 
compound thereon said textile being treated with from about 
0.10 percent to about 2 percent by weight of said organosol 
based on the weight of the textile. 

2. The method of claim 1 wherein said solvent is a low 
viscosity oil selected from the group consisting of a vegetable 
oil, an animal oil, a marine oil and a synthetic oil. 

3. The method of claim 1, wherein said organosol contains‘ 
10~6O percent by weight of silica containing absorbed quater 
nary ammonium salt or hydroxide. 

4. The method of claim 1 wherein said textile treated is cot 
ton. 

5. The method of claim 1 wherein said quaternary ammoni 
um salt is tricaprylyl methyl chloride. 

6. The method of claim 1 wherein said quaternary ammoni 
um salt is dicoco dimethyl ammonium chloride. 

7. The method of claim 1 wherein said quaternary ammoni 
um salt is dihydrogenated tallow dimethyl ammonium 
chloride. 

8. The method of claim 1 wherein said quaternary ammoni 
um salt is lauryl trimethyl ammonium chloride. 

. 9. The method of claim 1 wherein the discrete, dense col 
loidal particles of ‘amorphous silica have an average surface 
area offrom 150 Mz/g. to 190 M2/g. 

10. The method of claim 1 wherein the discrete, dense col 
- loidal particles of the amorphous silica have an average parti 
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cle diameter of from 16 to 20 millimicrons and an average sur 
face area of from 150 to 190 M"-/g., and wherein the weight 
ratio of silica, expressed as SiO2, to quaternary ammonium salt 
or hydroxide is from 3:1 to 10:1. 
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