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This invention relates to halomethylethers and more 
particularly to certain new N-perfluoroalkylsulfonamido 
alkyl halomethylethers and quaternized derivatives there 
of, and to a process for rendering textiles soil-resistant as 
well as oil and water repellent. 
The novel halomethylethers of the invention contain a 

halogen atom attached to a perfluoroalkylsulfonamido 
alkyl group through a labile oxymethylene radical. These 
halomethylethers are found to react with tertiary organic 
bases to form quaternary ammonium derivatives. When 
the perfluoroalkyl group contains from about 6 to about 
12 fully fluorinated carbon atoms, it has been found that 
these compounds can be employed as textile finishes, and 
particularly to treat cellulosic materials such as cotton to 
produce a chemically bonded water and oil repellent fin 
ish material for such cellulosic materials. 
While it has heretofore been found possible to produce 

valuable and useful soil resistance, and oil and water repel 
lency, in wool and certain synthetic fibers, it has been 
difficult to produce lasting effects on the cellulosic fibers. 
The finishes heretofore developed for this purpose, such 
as those which employ amido-quaternary amines as de 
scribed in U.S. Patent 2,303,191, have been relatively 
easily removed, often by a single laundering operation. 
They have also required the deposit of relatively large 
amounts of the treating agent on the fibers, as compared 
with the compositions of the present invention. 

It is an object of this invention to provide quaternizable 
halomethyl ethers possessing fluorocarbon "tails.” 

Another object of this invention is to provide agents 
by means of which cellulosic materials and particularly 
cotton fibers can be rendered lastingly oil and water 
repellent. A further object of this invention is to pro 
vide oil and water repellent cellulosic materials such as 
cotton cloth. Still another object of the invention is to 
provide a process for rendering cellulosic materials soil 
resistant. Other objects will become apparent hereinafter. 

In accordance with the above and other objects of this 
invention certain novel halomethyl ethers have been dis 
covered which are useful for the production of quaternary 
salts containing a perfluorocarbon "tail." These com 
pounds can be represented by the formula: 

R 

RSO-N-R-CHOCH2X 

wherein R is a perfluoroalkyl group containing 4 to 12 
carbon atoms (providing the perfluorocarbon "tail' 
which has certain useful characteristics as set forth in U.S. 
Patent 2,803,656, R is an alkylene bridging group con 
taining 1 to 12 carbon atoms, R' is hydrogen or an alkyl 
group containing 1 to 6 carbon atoms and X is chlorine or 
bromine. 

It has been found that these novel halomethyl ethers 
readily react with tertiary organic bases to produce novel 
surface-active quaternary salts represented by the formula: 

R 

RSO-N-R CHOCHq+.X- 

wherein Q represents a nitrogenous organic residue having 
the free valence attached to the nitrogen atom and three 
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2 
other valences attached to at least two carbon atoms, and bearing a positive charge. 

It has further been found that the quaternary salt de 
rivatives of the compounds of the invention can be applied 
to Woven and non-woven fabrics as more fully described 
hereinafter to provide oil and water repellency with im 
proved resistance to laundering. For this purpose those 
quaternary compounds represented by the formula: 

CH 
-- Reso-CH) -OCH-S X 
X 

wherein X is chlorine or bromine, R is a perfluoroalkyl 
group containing from 6 to 12 carbon atoms and n is an 
integer from about 4 to 13, are particularly preferred, as 
giving especially useful results, notably with regard to 
launderability. It will be noted that "Q' in the above 
general formula is 

-N > 
in this instance. 

Broadly speaking, the halomethyl ethers of the inven 
tion are prepared by reaction of perfluoroalkanesulfon. 
amidoalkanols of the general formula: 

R 

RiSON-R-CH-OH 

wherein Rt. R and R' have the significance set forth above, 
and which are described and claimed in U.S. Patent No. 
2,803,656, with formaldehyde and anhydrous hydrogen 
chloride or anhydrous hydrogen bromide. The resulting 
perfluoroalkanesulfonamidoalkyl halomethyl ethers are 
Waxy Solids having softening points of from about 25 to 
about 100° C.; that is, they vary in consistency from 
that of hard butter to that of beeswax or carnauba wax. 
When sufficiently pure they are white, but as commonly 
obtained they are slightly yellowish in color. This does 
not affect their utility for quaternization, and special puri 
fication prior to quaternization is not necessary. 
The process for preparation of the halomethyl ethers 

is conveniently carried out by passing the selected anhy 
drous hydrogen halide in gaseous form into a solution 
of the alkanol and paraformaldehyde in an inert solvent 
such as toluene, benzene and the like, until there is sub. 
stantially no further absorption of the hydrogen halide. 
As the reaction is not strongly exothermic, no tempera 
ture control is required, although heating from about 250 
C. to 100° C. (depending to an extent on the boiling 
point of the solvent used) may be resorted to to insure 
completion of the reaction. The halomethyl ethers are 
then readily isolated by evaporation of the solvent and 
are obtained as residues which can be purified if desired 
as by fractional distillation under reduced pressure, re 
crystallization or the like, but which are conveniently 
employed without further purification, e.g. for quaterniza 
tion. Although amide linkages are sometimes cleaved 
by acidic reagents, this does not appear to occur during 
the preparation of the compounds of this invention even 
though the strongly hydrogen halides are employed. 

Quaternization is conveniently effected by dissolving 
the selected halomethyl compound in anhydrous ether 
or other solvert (such as toluene, benzene or dioxane) 
in which the quaternary salt is insoluble and adding the 
desired tertiary organic base, while heating at a temper 
ature in the range of about 25° C. to 100° C. For this 
purpose tertiary amines, including trialkyl amines such as 
trimethylamine, tributylamine and tridodecylamine; al 
karylamines such as dimethylaniline; and heterocyclic 
amines such as pyridine, picoline, lutidine, quinoline and 
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the like are suitable. Pyridine is particularly preferred 
for convenience and economy in the formation of cloth 
treating agents as shown above. 
The quaternary derivatives of the compounds of the 

invention are employed for treating woven or non-woven 
fibrous materials including wool, cotton, rayon, acetate, 
nylon and the like textiles, or paper, leather, Wood, felt 
and similar organic fibrous constructions, and particularly 
cellulosic materials, by applying the Selected quaternary 
derivatives, in aqueous medium buffered to about pH 6, 
to the cloth, removing any excess, drying at a temperature 
in the range of about 40 to 100 C., and heating the dried 
material to about 100 to 140° C. for a period of the 
order of about 5 to 30 minutes to fix the finish. There 
after the material is desirably treated with a mildly 
alkaline washing to remove any residual acidic material, 
and dried. The treatment may be followed by a simple 
aqueous wash before drying, if desired, although this 
may be omitted since subsequent laundering of the treated 
fabric accomplishes the same purpose. The treatment 
may be termed a finishing treatment, since it is most 
usefully applied after weaving, forming, dyeing, weighting, 
filling or the like have been carried out. The cloth so 
treated appears to contain residual combined fluorine, 
indicating that at least a portion of the treating agent 
has reacted in some fashion, probably through the hy 
droxyl groups present in the fiber, although this theory 
is not to be construed as limiting the invention. 

It is a surprising feature of cotton fabric treated with 
these quaternary derivatives that not only is the cloth 
rendered oil and water repellent but also it possesses a 
considerable degree of soil resistance, that is it does not 
become soiled as readily as untreated fabric. Further 
more, when soiled the fabrics thus treated are readily 
launderable to a clean state, after which they retain their 
oil and water repellency. The value of cloth so treated, 
for example, for children's clothes, or for uniforms for 
workers around oily machinery, automotive Service men 
and the like will be readily apparent. 
The color of the fabrics treated with the compositions 

of the invention, and their tensile strength, are not af 
fected by the treatment. The hand of cotton fabrics 
appears to be improved by the treatment. 

It is noted that the finishing treatment of the invention 
can be applied to resin-treated, wrinkle-resistant fabrics 
without adversely affecting the desirable non-wrinkling 
feature of such fabrics. 
The compositions have furthermore been found to con 

fer oil and water-repellency on vitreous surfaces and the 
like, Such as glass, including glass fibers. 
The procedure for the preparation of the halomethyl 

ethers of the invention, their conversion to quaternary 
compounds, and the application of the latter to fabrics, 
especially cellulosic materials, are more specifically illus 
trated in the following examples, in which all parts are 
by weight and all percentages w./v. unless otherwise 
specified. 

EXAMPLE 1. 

Anhydrous hydrogen chloride is passed through a solu 
tion of 155 parts of N-methyl-perfluorooctanesulfonamido 
hendecanol (prepared as described in Example 6 of U.S. 
Patent 2,803,656) in 320 parts of toluene containing 6.9 
parts of paraformaldehyde, until no further absorption oc 
curs and the reaction is complete. The solution is evap 
orated under reduced presure to remove toluene leaving 
the chloromethyl ether as a residue. N-methyl-11-per 
fluorooctanesulfonamidohendecanoxymethyl chloride is a 
hard waxy solid which melts at about 50° C. The cor 
responding pyridinium salt is prepared therefrom by dis 
solving the above chloromethyl ether in about 300 parts 
of ether, adding 17.9 parts of pyridine and refluxing the 
solution for 1 hour. A precipitate of the quaternary 
Salt forms and is collected, washed with ether and dried. 
N-methyl-11-(perfluorooctanesulfonamido)hendecanoxy 
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4 
methyl pyridinium chloride thus prepared melts at about 
93-108 C. 

Analysis.-Calculated for C6H32F1NOSCl: 3.45 per 
cent N. Found: 3.47 percent N. 

EXAMPLE 2 

The process for production of soil-resistant, water 
and oil-repellent cloth using the quaternary derivatives 
of the compounds of this invention is carried out as 
follows: 
The treating solution is prepared by warming sodium 

acetate trihydrate and the selected treating agent in water 
at the desired concentrations, which can range from about 
0.1 to about 5 percent, at about 30 to 40° C. until solu 
tion is effected. It is to be noted that at higher con 
centration the solution tends to become mucilaginous 
and diffifficult to handle, resembling a colloidal dispersion. 
The cloth to be treated is soaked in the solution for 1 
minute, removed and squeezed so that a weight of solu 
tion approximately equal to 75 to 125 percent of the 
weight of the cloth is retained. Under these conditions, 
the preferred concentration of treating solution ranges 
from about 0.5 to about 2 percent. The cloth is then 
dried for about 10 to 30 minutes at 40° to 100° C. and 
the treatment is fixed by heating the cloth for about 5 
to 30 minutes at from about 100 to 140 C. The fixed, 
treated cloth is washed for about 30 minutes in an 
aqueous solution containing 0.1 percent w./v. of sodium 
lauryl sulfate and 0.2 percent w./v. sodium carbonate, 
at about 50 to 60° C., rinsed thoroughly and again 
dried. Other alkaline agents, such as dilute alkali metal 
hydroxides, bicarbonates, ammonium hydroxide and the 
like can be used instead of alkali metal carbonates. 
The effectiveness of the treatments is determined by 

means of tests for spray rating, oil repellency rating and 
visual estimation of soil repellency both before further 
treatment and after one or more cycles of laundering. 

For test purposes, laundering is accomplished by wash 
ing in a 1957 model automatic washing machine of the 
stationary tub type using a detergent under normal house 
hold procedures or by means of a standard 60 minute 
cycle in a Launder-O-Meter, using chip soap as specified 
in ASTM D-496. 

Determination of water repellency rating is by means 
of the "Spray Test' (Standard Test Method No. 22-52, 
published in the 1952 Technical Manual and Yearbook 
of the American Association of Textile Chemists and 
Colorists, vol. XXVIII, p. 136). 

Oil repellency of the treated cloth is measured by a 
Severe test in which its resistance to penetration by 
Solutions of mineral oil in heptane is determined. 
(Higher proportions of heptane bring about quicker pene 
tration.) A material wet by mineral oil alone in less 
than 3 minutes rates zero, if it is only wet after 3 
minutes it rates fifty, while resistance to penetration by 
a mixture of equal volumes of heptane and mineral oil 
rates 100. The ratings for resistance for 3 minutes are 
as follows. 
Percent heptane: Rating 

0 ----------------------------------- 50 
20 ----------------------------------- 70 
30 ----------------------------------- 80 
40 ----------------------------------- 90 
50 ----------------------------------- 100 
60 ----------------------------------- 100 

A rating of 70 or higher indicates a high degree of re 
sistance to staining by salad oil and the like. 
The N-methyl-perfluorooctanesulfonamidohendecan 

oxymethyl pyridinum chloride of Example 1 is applied 
to kier-boiled standard cotton jeans cloth in 1.5 percent, 
2.0 percent and 2.5 percent w./v. solutions containing 1 
percent of sodium acetate trihydrate as described herein 
above, drying at about 100° C. for about 30 minutes, 
followed by curing at 135 C. for 5 minutes. 

After Washing as described above, rinsing and again 
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drying, it is subjected to tests to determine oil and 
water repellency with the following results: 

Table I 

Conc. of treating solution Spray Oil Percent F 
rating repellency in fabric 

1.5 percent-- 80 100 (1) 
2.0 percent. 80-- 100 0.39 
2.5 percent- 70 100- 1.3 

1 Not determined. 

A further sample using the same fabric is prepared 
using a 2.5 percent solution of the treating agent con 
taining 0.4 percent sodium acetate, treating the cloth as 
set forth above. It is home-laundered repeatedly in 
softened water, using as a detergent polyglycol-ether 
stearate (available commercially under the trademark 
name "All'), then tested for oil and water repellency. 
The results are found to be: 

Table II 

5 

20 

6 
containing 1 percent of sodium acetate trihydrate by 
w./v. together with N-methyl-perfluorooctanesulfonam 
idohendecanoxymethyl pyridinium chloride in the concen 
trations indicated in Table III, and dried and cured under 
the conditions there set forth. After washing with a de 
tergent (sodium lauryl sulfate), rinsing and drying, they 
are rated for oil and water repellency as well as dry soil 
resistance. Small portions of the fabric are removed and 
analyzed to determine the percentage of fluorine present. 
Dry soil resistance simulates soil repellency of a ma 

terial under especially exaggerated conditions. A control 
sample of untreated cloth and the treated sample to be 
tested are shaken together in a paper bag with about 2 
ounces of a standard synthetic soil mixture having the 
composition described in the report of Salisbury et al., 
American Dyestuff Reporter, March 26, 1956, p. 199, 
then removed and sharply struck against a solid object 
to remove loosely adherent soil and compared visually 
with a similarly soiled untreated sample. The ratings 
are from 0 to 3. These correspond to visual estimation to 
0-as dark as control (untreated cloth sample) 
1-slightly less dark than control 

Spray Oil 2-more than about half as dark as control 
rating repellency 25 3-less than about half as dark as control 

Initial rating------------------------------ 80- 100- While the ratings are subjective, and may vary to a cer 
After laundering: 80- 100- tain extent as to the degree of soil involved, it is significant 

33. St that there is markedly less soiling of samples treated with 
23i 18. the compounds of the invention and this property is re 
3. 8 0 tained after laundering. 
28i 00 The conditions of treatment and results of tests after 
70-- 100 the initial rinsing and drying and after 3 launderings using 

the Launder-O-Meter are set forth in the following table. 

Table III 

Initial properties Properties after 3 launderings 
Specimen Percent Dry Dry Cure Cure ar 

No. T.A. temp., time, temp., time, 
oC.1 nin. o min. Oil Spray Dry soil Pergent Oil Spray Dry soil Pergent 

0.5 40 15 20 10 90 80 3 20.1 70 50 2 0.15 
0.5 40 30 120 20 90 80 3 0.17 70 50 2 0.13 
0.5 60 15 120 20 90 80 3 0.22 70 50 2 0.13 
0.5 60 30 20 10 90 80- 3 0.24 70 50 1 0.2 

O 50 22.5 105 5 00 80-- 3 0.38 00 70 3 0.23 
1.0 40 30 120 10 100- 80- 3 C. 45 (3) (3) (3) (3) 
1.5 40 15 90 10 100- 80- 3 0.39 90 50-- 2 0.16 
1, 5 40 15 120 20 100- 80 3 0.42 100- 70-- 2 0.39 
1.5 40 30 90 20 100- 80 3 0.54 i00-- 70-- i 0.30 
1.5 40 30 20 10 100-- 80- 3 0.57 i00- 70-- 3 0.35 
1.5 60 i5 90 20 100- 90- 3 20.06 100 70 3 0.30 
... 5 60 5 120 10 100-- 80- 3 2012 100- 70- 3 0.53 
1.5 60 30 90 O 100- 90- 3 0.47 100 70- 3 0.24 
1.5 60 30 120 20 00 80- 3 20.22 100- 70- 3 0.35 
0.1 40 30 20 10 100- 70- 3 20, 12 (3) (3) (3) (3) 

1 Treating agent. 
2 Values low due to inhomogencity of analytical Samples. 
3 Not determined, 

The solution used for treating fabric as set forth above 
can also be applied to paper with slight modifications in 
procedure to avoid damaging the structure of the paper, 
which, as is well known, is weakened by treatment with 
water. Thus, the excess of treating solution is removed 
by permitting the paper to drip dry or by running the web 
between rolls, while drying and fixing are accomplished 
by heating the individual sheets or by hot-roll.calendering 
long strips or continuous rolls. The treated paper is 
oil- and water-repellent. 

EXAMPLE 3 

This example further illustrates the effectiveness of the 
process of this invention and variations within the scope 
of the process. Samples of kier-boiled standard cotton 

65 

70 

It will be apparent that the treating solution should con 
tain at least about 1 percent of the treating agent and that 
at least about 0.2 percent fluorine should be present in the 
treated fabric after curing to provide desirable oil, water 
and soil repellency after laundering. However, it is 
found that a solution containing 0,1 percent can be used 
to treat fabrics, which then show excellent oil, water and 
soil repellency before laundering. 

EXAMPLE 4 
N - methyl - 5 - perfluorooctanesulfonamidopentanoxy 

methyl pyridinium chloride is prepared as follows, using 
the general procedure described above. A mixture of 
198 parts of the dry sodium salt of N-methyl perfluoro 
octanesulfonamide and 61.5 parts of 5-chloropenty1 ace 

jeans cloth are treated as described above with solutions 75 tate is stirred at about 120° to 140 C. for 15 hours and 
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then cooled. The reaction mixture is extracted with Suc 
cessive portions of diethyl ether, the combined ethereal 
extracts evaporated and the residue distilled under re 
duced pressure. N-methyl-5-perfluorooctanesulfonamido 
pentyl acetate boils at about 140° C. to 145 C. under 
0.4 mm. Hg pressure and melts at about 40 C. 
To a solution of 131.3 parts of the acetate ester in about 

100 parts of ethanol is slowly added a solution of 15 
parts of sodium hydroxide in 40 parts of water. The re 
sulting solution is stirred at about 60 to 70° C. for 15 
hours, cooled, and diluted with an equal volume of water. 
The mixture is acidified with dilute hydrochloric acid 
and the crystalline 5-(N-methyl-perfluorooctanesulfonam 
ido) pentanol is collected. After drying, it melts at about 
73.5° to 75° C. 
A mixture of 35 parts of the above N-methyl-5-perflu 

orooctanesulfonamidopentanol and 2 parts of paraform 
aldehyde in about 120 parts of toluene is treated with 
hydrogen chloride gas as described hereinabove until 
absorption ceases and the solution has become clear 
and homegeneous. The toluene is then removed under 
reduced pressure and the N-methyl-5-perfluorooctanesul 
fonamidopentanoxymethyl chloride is obtained as a 
waxy residue. 
The residue is taken up in 100 parts of diethyl ether 

and 7 parts of pyridine are added. After standing for 
about 16 hours, the crystalline ether-insoluble N-methyl 
5-perfluorooctanesulfonamidopentanoxymethyl pyridini 
um chloride formed in the reaction has precipitated and 
is collected, washed with ether and dried. It is obtained 
as hard waxy solid melting about 108-120° C. 

Calculated for CHFSONC1' /2 H2O: C=32.6; 
N=3.81; HO=1.22. Found: C-32.6; N=3.8; HO= 

8. 
N - methyl - 5 - perfluorooctanesulfonamidopentanoxy 

methyl pyridinium chloride is employed for treating kier 
boiled cotton jeans cloth as described above, using a 2 
percent aqueous solution containing 1 percent of sodium 
acetate. The soaked cloth is dried for 30 minutes at 
100° C. and then cured for 5 minutes at 135 C. The 
treated fabric has an oil rating of 100-- and a spray 
rating of 80-; and contains 0.5 percent F. After laun 
dering in the Launder-O-Meter, the oil rating is 100-, 
spray rating 70- and there is still 0.48 percent F in the 
cloth. The dry soil rating both before and after launder 
ing is --3, that is, visually estimated, the treated cloth is 
less than about one-half as readily soiled as an untreated 
sample of the cloth. 

EXAMPLE 5 
When N-ethyl-6-perfluorooctanesulfonamidohexanol, 

N-methyl-4- perfluorobutanesulfonamidobutanol, N-per 
fluorooctanesulfonamidoethanol and N-propyl-2 - perflu 
orooctanesulfonamidoethanol are employed in the above 
procedures, except that anhydrous hydrogen bromide is 
used instead of hydrogen chloride, the corresponding 
bromomethyl ethers are formed as waxy solids, and are 
respectively, N-ethyl-6-perfluorooctanesulfonamidohexan 
oxymethyl bromide, N-methyl - 4 - perfluorobutanesulfon 
amidobutanoxymethyl bromide, N-perfluorooctanesulfon 
amidoethanoxymethyl bromide and N-propyl-perfluoro 
octanesulfonamidoethanoxymethyl bromide. When these 
latter bromomethyl ethers are dissolved in anhydrous 
ether and the calculated stoichiometric amounts of trieth 
ylamine are added, using the procedure hereinabove set 
forth, the surface-active quaternary salts which precip 
itate are respectively (N-ethyl-perfluorooctanesulfonam 
idohexyloxymethyl) triethylammonium bromide, (N- 
methyl-perfluorobutanesulfonamidobutoxymethyl)trieth 
yl ammonium bromide, (N-perfluorooctanesulfonamido 
ethanoxy)triethyl ammonium bromide and (N-propyl 
perfluorooctanesulfonamidoethoxymethyl) triethyl am 
monium bromide. 

Likewise, using the procedure described in Examples 
1 and 4, but starting with N-butyl-8-perfluorododecane 
sulfonamidooctanol and N-hexyl-12-perfluorohexanesul 
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8 
fonamidododecanol, there are produced N-butyl-8-per 
fluorododecanesulfonamidooctanoxymethyl chloride and 
N-hexyl-12-perfluorohexanesulfonamidododecanoxymeth 
yl chloride, from which are prepared, using tri-n-hexyl 
amine in ether solution, the corresponding N-butyl-8-per 
fluorododecanesulfonamidooctanoxymethyl - tri-n - hex 
ylammonium chloride and N-hexyl-12-perfluorohexanesul 
fonamidododecanoxymethyl - tri - n - hexyl-ammonium 
chloride. 
These quaternary compounds are also useful for im 

parting water- and oil-repellent finishes to textiles as de 
scribed herein. 
What is claimed is: 
1. A compound of the formula: 

R 

RSO-N-R-CIO CIX 
wherein R is perfluoroalkyl having 4 to 12 carbon atoms, 
R is alkylene having 1 to 12 carbon atoms, R is a mem 
ber of the group consisting of hydrogen and alkyl having 
from 1 to 6 carbon atoms, and X is a halogen of the group 
consisting of chlorine and bromine. 

2. A compound of the formula: 
R 

RISO-N-R-CII, OCII-QX 
wherein R is perfluoroalkyl having 4 to 12 carbon atoms, 
R is alkylene having 1 to 12 carbon atoms, R is a mem 
ber of the group consisting of hydrogen and alkyl having 
from 1 to 6 carbon atoms, Q is a nitrogenous organic 
residue selected from the group consisting of trialkyl 
amino having up to 36 carbon atoms, alkaryl amino hav 
ing up to 8 carbon atoms, pyridino, picolino, lutidino and 
quinolino and X is a holgen of the group consisting of 
chlorine and bromine. 

3. N - methyl - 11 - perfluorooctanesulfonamidohendec 
anoxymethyl chloride. 

4. N - methyl - 5 - perfluorooctanesulfonamidopentan 
oxymethyl chloride. 

5. N - methyl - 11-perfluorooctanesulfonamidohendec 
anoxymethyl pyridinium chloride. 

6. N - methyl - 5 - perfluorooctanesulfonamidopentan 
oxymethyl pyridinium chloride. 

7. The process for the production of halomethyl ethers 
which comprises treating a compound of the formula: 

R 

RSO-N-R-CIOH 

wherein R is a perfluoroalkyl group containing 4 to 12 
carbon atoms, R is an alkylene bridging radical contain 
ing 1 to 12 carbon atoms and R is a member of the group 
consisting of hydrogen and alkyl radicals having from 1 
to 6 carbon atoms; with formaldehyde and a member of 
the group consisting of anhydrous hydrogen chloride and 
anhydrous hydrogen bromide while maintaining the tem 
perature in the range of from about 25 to 100° C. 

8. A cellulosic fabric having oil- and water-repellent 
properties, finished with N-methyl-11-perfluorooctanesul 
fonamidohendecanoxymethyl pyridinium chloride. 

9. A cellulosic fabric having oil- and water-repellent 
properties, finished with N-methyl-5-perfluorooctanesul 
fonamidopentanoxymethyl pyridinium chloride. 

10. The process for rendering fibrous materials water 
and oil-repellent, which comprises treating the fibrous 
material with a quaternary amine salt of a compound of 
the formula: 

R 

R-so-R-CH.0 CEIX 
wherein Rt is perfluoroalkyl having 4 to 12 carbon atoms, 
R is alkylene having 1 to 12 carbon atoms, R is a mem 
ber of the group consisting of hydrogen and alkyl having 
from 1 to 6 carbon atoms, and X is a halogen of the group 
consisting of chlorine and bromine, in aqueous medium 
buffered to about pH 5.5 to 6.5, drying the treated fibrous 
material and heating the dried, treated material to about 
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100 to 140° C. for a period of the order of 5 to 30 
minutes. 

11. A fabric finished with a quaternary amine salt of 
a compound of the formula: 

R 

R-SO2N-R-CHO CEX 
wherein R is perfluoroalkyl having 4 to 12 carbon atoms, 
R is alkylene having 1 to 12 carbon atoms, R is a mem 
ber of the group consisting of hydrogen and alkyl having 
from 1 to 6 carbon atoms, and X is a halogen of the group 
consisting of chlorine and bromine; whereby the fabric 
contains residual combined fluorine and has oil- and 
water-repellent properties. 

10 

10 
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