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This invention relates to new polymeric anti-static 

agents and to textile materials treated therewith. More 
particularly it relates to polymeric compounds contain 
ing quaternary ammonium salts of long chain carboxylic 
acids. 

Textile fibers and fabrics, particularly the newer syn. 
thetic hydrophobic materials, tend to develop a static 
electrical charge which is objectionable both during manu 
facture and during use of the textile. During manufac 
ture, the static charge on the fiber or fabric interferes 
with its convenient handling in the various pieces of 
equipment for spinning, reeling, weaving and the like. 
Finished articles made of these materials may cling to 
the wearer and fail to drape properly. 

Although certain surface treating agents have been 
shown to exert an anti-static effect on textiles of this sort, 
there have not been known heretofore any such agents - 
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which have a suitable degree of effectiveness coupled 
with durability and which are also resistant to laundering 
or dry cleaning. - -: , , 

It is an object of this invention to provide a new class 
of polymeric compounds which may be applied to tex 
tiles and which produce a durable anti-static effect there 
on. A further object is to provide a process by which 
such compounds may be formed on the surface of the 
textile. Further objects will appear from the detailed de 
scription of this invention which follows. 
These objects are accomplished by the new anti-static 

agents of this invention, which are polymers of ethyl 
enically-unsaturated monomeric compounds of which at 
least 1% contains a vinylidene radical, 

in which is present their only non-aromatic carbon-to 
carbon unsaturation, said vinylidene radical being at 
tached directly to a carbon atom having a double bond 
and being attached mediately to a nitrogen-containing 
group from the class consisting of tertiary amino and 
quaternary ammonium groups, said nitrogen-containing 
groups existing in the polymer in the form of quaternary 
ammonium groups, the anion of a majority of which is 
the anion of a carboxylic acid containing an acyclic 
carbon chain of at least 8 carbon atoms. 
A typical and preferred member of this class of com 

pounds is a poly-beta-methacrylyloxethyldiethylmethyl 
ammonium salt, in which polymer the anion of a ma 
jority of the quaternary ammonium groups is the anion 
of a long chain carboxylic acid such as stearic acid. This 
product is conveniently prepared by first reacting beta 
diethylaminoethyl methacrylate with a methyl ester such 
as dimethylsulfate to form the quaternary ammonium 
derivative, which is then polymerized. This intermediate 
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polymeric quaternary ammonium salt, e. g. the methyl 
sulfate, is applied to the surface of the textile material, 
after which the treated surface is brought into contact 
with the long chain carboxylic acid or its salt in order 
to form the desired carboxylate salt of the polymer di 
rectly on the textile surface. Alternatively, the inter 
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mediate polymeric qaternary ammonium salt may be 
reacted with the long chain carboxylic acid or its salt to 
form the carboxylate salt prior to application to the 
textile. 
The preparation and application of the new products 

of this invention are illustrated by the following ex 
amples, in which parts are by weight unless otherwise 
stated, 

Example 1 
The anti-static properties, i. e. the resistance to build 

up of static electricity, of the various treated fabrics is 
determined by the following test, 
A small piece of fabric (approximately 4' x 5') is 

treated with the anti-static agent as described in the 
succeeding examples. The treated fabric is dried. 
A strip 3 cm. wide is then cut off, and its electrical 

resistance at a controlled relative humidity of 25% 
is measured on a special apparatus which comprises two 
electrodes separated by a space of 1.25 cm. and having 
a potential difference of 90 volts. The fabric is held 
in place between the electrodes so as to provide a con 
ducting area 1.25 cm. long and 3 cm. wide. The reading 
gives the resistance of this standard area in ohms. For 
practical purposes the results are rated as follows: 

Anti-static Resistance rating 

Less than 50X10 ohms.---------------------------------- Excellent. 
50-500X109 ohms------. - Very good. 
500-2,500X108 ohms--- Good. . . 
2,500-10,000X108 ohms--- --- Fair. 
0,000-100,000X108 ohms. Sgt. 
More than 100,000X108 ohms-- 

The rating of the untreated control in the non 
cellulosic, hydrophobic fibers herein discussed is usually 
nil. " . . . . . . . . . . . . . . 

Example 2 
To a stirred mixture of 55.5 parts of beta-diethyl 

aminoethyl methacrylate and 55 parts of water are add 
ed 38 parts of dimethyl sulfate over a period of 45 
minutes, at 30-35° C. The solution is stirred for 30 
additional minutes at 30-35 C. and is then diluted with 
a solution of 10 parts of sodium acetate trihydrate in 
125 parts of water. The reaction mixture is heated to 
50-55° C. and a solution of 0.4 part ammonium persul 
fate in 27 parts of water is added. The mixture is stirred 
for 20 minutes at 50-55 C. under a nitrogen atmos 
phere, during which time polymerization proceeds. At 
the end of this time, the greatly thickened solution is 
bottled. The viscosity continues to increase for several 
hours. After 24 hours from the beginning of the poly 
merization, a portion of the 30% solution is diluted to 
give a 1% aqueous solution and the dilute solution is 
padded onto fabrics of nylon, cellulose acetate, poly 
acrylonitrile and polyethylene terephthalate. The fabrics 
are heated for 3 minutes at 140-160° C. The pick-up 
of the quaternary salt ranges from 0.25 to 0.5% by 
weight, based on the weight of the fabric. The treated 
fabrics, are then scoured for 30 minutes at 70-75° C. 
in an aqueous bath containing about 0.5% of a tallow 
soap, to convert the quaternary ammonium compounds 
to their carboxylic acid salts. The fabrics are then 
rinsed and dried and tested for anti-static action by the 
procedure described in Example 1. All of the treated 
fabrics display very good to excellent, anti-static prop 
erties. 
To test the durability of these treatments to washing, 

the treated fabrics are scoured for an additional 2 hours 
in the same aqueous soap bath, rinsed, dried and tested 
as before. The fabrics show very good to excellent anti 
static properties as before. - - - - - - - 
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The durability of the treatment to dry cleaning is de 
termined by tumbling the treated fabrics for 2.5 hours at 
room temperature in jars containing pebbles and an excess 
of perchlorethylene. The samples are given three rinses 
and are then air dried. In each case, the anti-static rating 
after this treatment is equal or slightly Superior to the 
initial rating. 
When samples of the same fabrics are padded with a 

solution of the methylsulfate salt and thereafter scoured 
in the soap bath, but without the intermediate 3 minute 
heat treatment at 140-160° C., the same initial anti-static 
ratings are obtained. The durability to washing is only 
slightly impaired, the anti-static ratings being very good. 

Example 3 
A mixture of 100 parts of beta-diethylaminoethyl 

methacrylate, 76.6 parts of methyl iodide and 142 paits 
of ether is allowed to stand overnight at room temperi 
ture, during which time a white crystalline solid deposits. 
The solid quaternary ammonium salt is filtered, washed 
with ether and air dried. A solution of 70 parts of this 
monomeric salt and 0.75 part of alpha, alpha-azo-diiso 
butyronitrile in 70 parts of water is warmed to 65-82 C. 
and held at this temperature for 2.5 hours. An additional 
15 parts of water are added during the polymerization to 
keep the mass fluid. The resulting solution is cooled and 
contains 45% of the polymeric quaternary ammonium 
salt. 
This solution is diluted with water to give a 1% Solu 

tion, which is applied to test fabrics of nylon, cellulose 
acetate, polyacrylonitrile and polyethylene terephthalate 
by padding. After a heat treatment and a soap scour as 
in Example 2, the fabrics are rinsed, dried and tested for 
anti-static properties. Both initially and after an addi 
tional 2 hour soap scouring, the fabrics rated very good 
to excellent. 

Example 4 
To a stirred mixture of 27 parts of beta-methacrylyl 

oxyethyltrimethylammonium iodide and 54 parts of dis 
tilled water at 42° C. and under a nitrogen atmosphere 
is added 0.1 part of alpha, alpha-azo-diisobutyronitrile. 
The temperature is raised to 64-76° C. and maintained 
in this range for 2 hours while polymerization takes place. 
The resulting polymer solution is diluted to a 1% solu 
tion, which is padded onto samples of nylon, poly 
acrylonitrile and polyethylene terephthalate fabrics. 
After heat treatment and scouring with soap as in Ex 
ample 2, the anti-static properties of the treated fabrics 
are found to be fair to very good. After further scouring 
in aqueous soap solution for 2 hours, the anti-static ratings 
are fair to good. 

Example 5 
A mixture of 60 parts of beta-acrylyloxyethyldiethyl 

methylammonium iodide, 25 parts of water and 0.5 part 
of alpha, alpha"-azo-diisobutyronitrile is stirred for 30 
minutes in a nitrogen atmosphere at room temperature. 
The resulting polymer is diluted with water to give a 1% 
solution which is applied to test fabrics of nylon, poly 
acrylonitrile, polyethylene terephthalate and cellulose 
acetate. The treated fabrics are heat treated and scoured 
with soap as in Example 2 to form the carboxylate salts. 
All of the samples have a good anti-static rating, both 
initially and after an additional 2 hour scouring. 

Example 6 
Equal amounts of vinyl acetate and of beta-meth 

acrylyloxyethyltrimethylammonium methylsulfate are co 
polymerized in aqueous solution. When separate test 
fabrics of nylon, polyacrylonitrile, polyethylene tereph 
thalate and cellulose acetate are padded with a 1% aque 
ous solution of the copolymer, heated at 140-160° C. for 3 
minutes, scoured for 30 minutes at 70-75° C. in an 
aqueous bath containing 0.5% of a tallow soap, rinsed 
and dried, the resulting fabrics show fair to very good 
anti-static properties. 
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4. 
Example 7 

A copolymer of the acetate and methiodide salts of 
beta-dimethylaminoethyl methacrylate is prepared as fol 
lows. To a stirred solution of 50 parts (0.27 mol) of 
beta-dimethylaminoethyl methacrylate in 132 parts of 
hexane, held under nitrogen at 65-75 C., is added 0.5 
part of alpha, alpha'-azo-isobutyronitrile. As the poly 
merization proceeds, an additional 33 parts of hexane are 
added to keep the mass fluid. After no further increase 
in viscosity is apparent, about 40 minutes after the initial 
thickening, air is admitted to the reaction vessel and the 
charge is cooled to 25 C. The solution is agitated and 
there are added over a 5 minute period 18.5 parts (0.13 
mol) of methyl iodide. The solid product is allowed to 
stand for several hours and is then mixed with 950 parts of 
water and heated on a steam bath to remove hexane. 
Finally 8.5 parts of glacial acetic acid are added, causing 
the solution to thin markedly. A portion of the resulting 
solution is diluted to a solids content of 1.8% and is 
applied to fabrics of nylon, polyacrylonitrile and poly 
ethylene terephthalate. The treated fabrics are heat 
treated and soap scoured by the procedure described in 
Example 2. Their anti-static properties are fair to good 
initially, and after 2 hours additional scouring with soap 
solution fair. 

Example 8 
To a solution of 29.4 parts of poly-2-methyl-5-vinyl 

pyridine, which has polymerized spontaneously at room 
temperature, in 75 parts of methanol and 44 parts of 
benzene are added 127.8 parts of methyl iodide. The 
mixture is refluxed for 7 hours. After cooling, the solid 
polymeric salt is recovered by filtration. When a 1% 
aqueous solution is applied to test fabrics of nylon, poly 
acrylonitrile, polyethylene terephthalate and cellulose 
acetate, and the fabrics are heat treated, soap scoured, 
rinsed and dried as in Example 2, very good anti-static 
effects are produced. The fabrics display good dura 
bility to further scouring for 2 hours, the anti-static ratings 
then being good to very good. 

Example 9 
A copolymer of beta-methacrylyloxyethyldiethylmeth 

ylammonium iodide and 1-methyl-4-vinylpyridinium io 
dide is prepared by copolymerizing 20 and 10 parts of 
the respective monomers in 60 parts of distilled water 
with the aid of 0.1 part of alpha, alpha'-azo-diisobutyroni 
trile. The polymerization is carried out over a 4.75 hour 
period under a nitrogen atmosphere at 58–63 C. An 
aqueous solution of this copolymer containing 1% active 
ingredient is padded onto test fabrics of nylon, poly 
acrylonitrile and polyethylene terephthalate. The treated 
fabrics are heat treated, soap scoured, rinsed and dried 
as in Example 2. They display very good anti-static 
properties. The anti-static ratings after 2 hours addi 
tional scouring with aqueous soap solution are fair to 
good. 

Example 10 
A mixture of 20 parts of beta-diethylaminoethyl meth 

acrylate and 6.7 parts of the methacrylate of a fatty alco 
hol mixture containing approximately 75% lauryl alcohol 
and 25% mixed C-14, C-16 and C-18 primary alcohol 
in 26.4 parts of benzene is polymerized with the aid 
of 0.1 part of alpha, alpha"-azo-diisobutyronitriie. The 
polymerization is effected under nitrogen at 60-70° C. 
over a period of 4 hours. The tertiary amino groups in 
the copolymer are then quaternized by the addition of 
12.6 parts of dimethyl sulfate over a period of 6 minutes 
at a maximum temperature of 40 C. During this period 
88 parts of benzene are added to keep the mass fluid. At 
the end of the dimethyl sulfate addition, the polymer sep 
arates. Two hundred (200) parts of water are added and 
the benzene-water azeotrope is distilled until all of the 
benzene is removed. A portion of the resulting milky 
emulsion is diluted with water to give a 1% emulsion 
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which is padded onto test fabrics of nylon, polyacryloni 
trile, polyethylene terephthalate and cellulose acetate. 
The treated fabrics are heat treated, soap scoured and 
rinsed as in Example 2. They show good to very good 
anti-static properties initially, and a good rating after 2 
hours additional scouring in aqueous soap solution. 

Example 11 

A mixture of 87 parts of methacrylamide with 176 parts 
of ethylene oxide is heated at 120° C. for 2 hours. A solu 
tion of 10 parts of the resulting liquid conciensation prod 
luct and 20 parts of beta-methacrylyloxyethyldiethylmeth 
ylammonium iodide in 60 parts of water is polymerized at 
68-72 C. in the presence of 0.1 part of alpha, alpha'- 
azo-diisobutyronitrile. The polymerization requires 1 
hour. The reaction product is diluted to give a 1% aque 
ous solution which is padded onto test fabrics of nylon, 
polyacrylonitrile, polyethylene terephthalate and cellulose 
acetate. The treated fabrics are heat treated, soap Scoured, 
rinsed and dried as in Example 2. They are then found 
to have very good to excellent anti-static properties, both 
initially and after 2 hours additional scouring with soap 
solution. 

Example 12 
A mixture of 20 parts of beta-diethylaminoethyl meth 

acrylate, 10 parts of a methacrylamide-ethylene oxide con 
densation product (obtained by heating for 1 hour at 
100° C. a mixture of 42 parts of methacrylamide, and 
247.5 parts of ethylene oxide), and 10 parts of vinylace 
tate in 10 parts of methanol is polymerized with the aid 
of alpha, alpha'-azo-diisobutyronitrile in a nitrogen at 
mosphere at 80° C. over a period of several hours. To 
this mixture are then added 21 parts of water and 9.7 
parts of dimethyl sulfate. Additional water is added and 
the methyl alcohol is removed by distillation. A portion 
of the aqueous solution of the copolymer is diluted to 
give a 1% solution, which is padded onto separate fabric 
samples of nylon, polyacrylonitrile, polyethylene tereph 
thaiate and cellulose acetate. 
scoured with soap solution, rinsed and dried according to 
the procedure of Example 2. The treated fabrics show 
fair to good anti-static properties. After 2 hours further 
scouring with soap solution the anti-static ratings are 
fair. - . -. 

Example 13 
- A 1% aqueous solution of poly-beta-methacrylyloxy 

ethyldiethylmethylammonium iodide prepared as in Ex 
ample 3. is padded onto test fabrics of nylon, polyacrylo 
nitrile, polyethylene terephthalate and cellulose acetate 
and the treated fabrics are heated for 3 minutes at 140 
160° C. Each of the fabrics is then cut into three pieces 
and one piece of each is scoured for 30 minutes at 160 
F. in a solution of 1 part lauric acid and 0.67 part of 
30% sodium hydroxide in 219 parts of water. Another 
piece of each fabric is scoured in a 0.5% solution of so 
dium stearate. The third piece of each fabric is scoured 
in 1 part behenic acid and 0.4 part of 30% sodium hy 
droxide in 219 parts of water. The fabrics are rinsed and 
dried and tested for anti-static properties. 
fabrics show fair to good anti-static ratings. 

- Example 14 

A 1% aqueous solution of the polymeric methomethyl 
sulfate salt of beta-diethylaminoethyl methacrylate, pre 
pared as described in Example 2, is padded onto a poly 
acrylonitrile fabric giving approximately 0.25% of the 
polymer on the fabric. The sample is heid at 160° C. for 
3 minutes and is then suspended in an agitated 1% aqueous 
solution of sodium polymethacrylate for 30 minutes at 
70° C., to replace the methylsulfate anion of the quater 
nary ammonium salt with the polymethacrylate anion. 

These fabrics are heated, 

All of the 
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Example 15 
An aqueous solution of 21.8 parts of poly-beta-meth 

acrylyloxyethyldiethylmethylammonium iodide, prepared 
as in Example, 3, is added gradually to a stirred solution 
of 15.3 parts of sodium stearate in water. The resulting 
paste is partially dried by filtration, giving a white, waxy 
solid consisting of 24% poly-beta-methacrylyloxyethyldi 
ethylmethylammonium stearate in water. Test fabrics of: 

... nylon, polyacrylonitrile, polyethylene terephthalate and 
cellulose acetate are padded with a 1% active ingredient 
solution of this polymer in isopropyl alcohol, giving 0.25 
to 0.5% polymer on the fabrics. After drying, the treated 
fabrics show good to very good anti-static properties, both 
initially and after 2 hours scouring with aqueous soap 
solution. - 

A preferred class of polymers according to this inven 
tion consists of those which are derived from nitrogen 
containing esters of acrylic or alkacrylic acids and which 
contain recurring monomeric units having the formula: 

in which R1 is a member of the class consisting of hydro 
gen, methyl and ethyl radicals, R2 is a radical containing 
an acryclic carbon chain of at least 8 carbon atoms, R3, 
R4 and R5 are alkyl radicals of from 1 to 4 carbon atoms 
and B is a saturated bivalent hydrocarbon radical of from . 
1 to 4 carbon atoms. 
Another preferred class of polymers consists of those 

which are derived from vinylpyridine compounds and 
which contain recurring monomeric units having the 
formula: . . . . . . 

-CH-CH 

RCO o-s, Ro 

in which Ro is a member of the class consisting of hydro 
gen and alkyl radicals of from 1 to 4 carbon atoms, R2 
is a radical containing an acyclic carbon chain of at least 
8 carbon atoms and R3 is an alkyl radical of from 1 to 4 
carbon atoms. 
The polymers and copolymers of this invention are 

obtained by the polymerization, either alone or with other 
polymerizable substances, of polymerizable nitrogen-con 
taining vinylidene compounds in which the only non 
aromatic carbon-to-carbon unsaturation is present in the 
vinylidene radical - - - 

CeC 
N 

which radical is attached directly to a carbon atom having 
a double bond and is attached mediately to a tertiary 
amino or a quaternary ammonium group. The monomers 
in which the nitrogen is in the form of quaternary am 
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After rinsing and drying, the treated fabric displays ex 
cellent anti-static properties. is crylate, and beta-dimethylaminoethyl methacrylate and 

monium groups are obtained by the quaternization of the 
corresponding tertiary amino vinylidene compounds by . 
reaction with a lower alkyl ester, the alkyl group of which 
preferably contains from 1 to 4 carbon atoms. If the 
polymerization is carried out using a tertiary amino com 
pound, then quaternization with the lower alkyl ester is 
performed after the polymerization. Exemplary tertiary 
amine monomers which are usable in the preparation of 
the products of this invention include the dialkylamino 
alkyl acrylates and methacrylates such as beta-diethyl 
aminoethyl acrylate, beta-diethylaminoethyl metha 
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the vinylpyridines such as 4-vinylpyridine, 2-methyl-5- 
: vinylpyridine and 2,4-diethyl-5-vinylpyridine. Exemplary 
quaternary ammonium monomers which are usable in 
clude the beta-acrylyloxyalkyltrialkylammonium salts 
such as beta-acrylyloxyethyldiethylmethyl methylsulfate, 
the beta-methacrylyloxyalkyltrialkylammonium salts such 
as beta - methacrylyloxyethyldiethylmethylammonium 
methylsulfate and beta-methacryloxyethyltrimethylam 
monium chloride, and the N-alkyl-vinylpyridinium salts 
such as 1-ethyl-2-vinylpyridinium bromide, 1-butyl-2- 
vinyl-5-ethylpyridinium iodide and 1-Inethyl-4-vinyl 
pyridinium-p-toluene sulfonate. 

It is somewhat preferable to quaternize the tertiary 
amine prior to polymerization rather than afterward, since 
it is easier to obtain complete quaternization and also to 
remove any excess of the quaternizing agent. It is also 
possible to form the anti-static agents by converting the 
monomeric quaternary ammonium salts to the long chain 
carboxylates prior to polymerization but this is less con 
venient. 
The intermediate polymeric quaternary ammonium salt 

is preferably water-soluble, since it is conveniently ap 
plied to the textile surface from aqueous solution. Its 
anion is chosen with this property in view. Suitable 
quaternizing agents for reaction with the tertiary amine 
either before or after polymerization are the lower alkyl 
esters of inorganic acids. Examples of such esters are 
alkyl halides such as methyl iodide, ethyl bromide and 
butyl chioride; alkyl sulfates such as dimethyl sulfate; 
alkyl sulfonates such as ethyl p-toluene sulfonate; alkyl 
phosphates such as triethyl phosphate; and alkyl phos 
phites such as triethyl phosphite. Specifically preferred 
as the intermediate is the methylsulfate salt of the quater 
nary ammonium compound which is obtained by reaction 
of the tertiary amine with dimethylsulfate. 
The polymerization or copolymerization of the mono 

meric vinylidene compounds is carried out by any of the 
conventional methods, either with or without a solvent 
or in an emulsion. In most cases polymerization in aque 
ous solution is advantageous, though other hydroxylated 
solvents and particularly the monohydric alcohols contain 
ing from 1 to 4 carbon atoms, such as methanol, and tert 
butanol, are usable. The time and temperature required 
for a substantial degree of polymerization to take place 
depend on the monomeric compounds and the catalyst 
employed, from one to twenty-four hours and from 20 to 
100° C. being customary conditions. The free radical 
type catalysts are employed. Suitable compounds are the 
peroxygen compounds, e.g. ammonium persulfate, potas 
sium persulfate, and benzoyl peroxide; azo compounds of 
the type described in U. S. 2,471,959, e. g. alpha, alpha'- 
azo-diisobutyronitrile; combinations of thiourea with hy 
drogen peroxide, a bromate with a bisulfite, hydrogen per 
oxide with a titanous salt, etc. The amount of the cata 
lyst used is generally small, e. g., 0.01-5% by weight of 
the polymerizabie monomers. - 
The monomeric vinylidene compounds containing tert 

iary amino or quaternary amino groups are polymerized 
by themselves or are copolymerized with other ethyleni 
cally-unsaturated compounds such as vinyl acetate, vinyl 
chloride, vinyi idene chloride, methyl methacrylate, methyl 
vinyl ketone, methyl acrylate, styrene, acrylonitrile, ethyl 
ene, and methacrylamide or its condensates with ethyl 
ene oxide. The properties of the resulting polymer are 
modified according to the amount and nature of the addi 
tional polymerizable material. Copolymers in which as 
littie as 1% of the monomeric units are vinylidene com 
pounds containing nitrogen which exists in the copolymer 
as quaternary ammonium groups exhibit anti-static prop 
erties and are within the scope of this invention. 
The intermediate polymeric quaternary ammonium salt 

is reacted with a long chain carboxylic acid or a metal 
salt thereof to form the anti-static agents of this invention. 
This long chain carboxylic acid which furnishes the anion 
of the polymeric quaternary ammonium salt is any one 
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or a mixture of saturated or unsaturated carboxylic acids 
containing an acyclic carbon chain of at least 8 carbon 
atoms. The preferred acids from this class are the fatty 
acids containing from 12 to 22 carbon atoms, such as 
lauric acid, stearic acid, oleic acid, palmitic acid, myristic 
acid, arachidic acid and behenic acid. Satisfactory re 
suits are also obtained by the use of polymeric carboxylic 
acids such as polyacrylic or polymethacrylic acid. 
The formation of the long chain carboxylate salt results 

from an anion exchange reaction in which the existing 
anion at: cited to the quaternary ammonium group is dis 
placed by the carboxylate. In order to displace a high 
proportion of the anions, it is desirable to use an excess 
of the long chain carboxylic acid or salt, preferably at 
least 25 to 50% above the theoretical amount. In this 
way a majority of the pre-existing anion radicals are dis 
placed and ordinarily the displacement is more than 90% 
complete. A small proportion of the intermediate anion, 
e.g., chloride or methylsulfate, remains in the finished 
polymer. The amount of these anions is not large enough 
to affect the properties of the polymer significantly. When 
the anion exchange is carried out in the presence of water, 
some hydrolysis may take place, with the formation of 
hydroxide anions attached to a small fraction of the 
quaternary ammonium groups. 

It is most convenient to apply the intermediate poly 
meric quaternary annonium salt to the textile fiber from 
a dilute aqueous solution containing 5% or less and pref 
erably about 1% of the salt. The fibers are impregnated 
with this solution by any conventional method such as 
padding or exhausting. This application is ordinarily per 
formed after dyeing although it may be done beforehand. 
The durability of the anti-static effect appears to be soline 

- what improved if the impregnated fibers are subjected to 
a short heat treatment, for example, 3 minutes heat at 
140 to 160° C., prior to formation of the long chain 
carboxylate salt. This heat treatment may be omitted 
however without substantial effect on the antistatic prop 
erties or their durability. 

Conversion of the polymeric intermediate salts to the 
carboxylate salts is performed by scouring the treated 
fabrics with a solution of the carboxyic acid or a metal 
salt thereof. A convenient and preferred method is to 
employ an aqueous solution of an alkali metal Sait, par 
ticularly the sodium salt, of the carboxylic acid. The use 
of a 0.25 to 0.5% soap solution at 105 to 160° F. for 5 
to 30 minutes gives satisfactory results. 

instead of forming the final carboxylate salt on the 
textile materiai, it may be formed separately and applied 
to the textile in a one-step operation. When this is done, 
the polymeric quaterinary ammonium carboxylate is ap 
plied to the fabric from an organic solvent solution or 
from an aqueous enaulsion. This is ordinarily somewhat 
less convenient than application of the water-soluble in 
termediate Salt followed by anion exchange. 
The textile materials which are to be treated may be 

in any desired form, e.g., that of fibers, filaments, yarns, 
sheets or fabrics. Application of the new compounds 
produces anti-static effects on any organic textile fibers, 
but the greatest utility is obtained with those fibers having 
high electrical resistivity and hence having the greatest 
tendency to accumulate a static charge, such as wool and 
the various synthetic hydrophobic fibers, e. g., nylon, 
polyacrylonitrile, polyethylene terephthalate. 
The polymeric anti-static agents of this invention are 

high melting, waxy solids and are generally white in color. 
In addition to their anti-static properties, they are also 
useful as textile softeners and as anti-soiling agents for 
wool. 
What is claimed is: 
i. A water-insoluble polymer of ethylenically-unsatu 

rated monomers each of which contains a vinylidene radi. 
cal in which is present its only non-aromatic carbon-to 
carbon unsaturation, the vinylidene radical in at least 1% 
of Said monomers being attached directly to a carbon 
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atom having a double bond and being attached mediately 
to a nitrogen-containing group from the class consisting of 
tertiary amino and quaternary ammonium groups, said 
nitrogen-containing groups existing in the polymer in the 
form of quaternary ammonium groups, the anion of a 
majority of which is the anion of a carboxylic acid con 
taining an acyclic carbon chain of at least 8 carbon atoms, 
said polymer being characterized by becoming water-sol 
uble when its long-chain carboxylate anions are replaced 
by methylsulfate radicals. 

2. A water-insoluble poly-methacrylyloxyethyltrialkyl 
ammonium salt in which the alkyl radicals contain from 1 
to 4 carbon atoms, the anion of a majority of the quater 
nary ammonium groups in the polymer being the anion 
of a fatty acid containing from 12 to 22 carbon atoms. 

3. A water-insoluble poly-vinylpyridinium salt, the 
anion of a majority of the quaternary ammonium groups 
being the anion of a fatty acid containing from 12 to 22 
carbon atoms. 

4. A water-insoluble copolymer of ethylenically-un 
saturated monomers each of which contains a vinylidene 
radical in which is present its only non-aromatic carbon 
to-carbon unsaturation, from 1 to 99% of the monomeric 
units being methacrylyloxyethyltrialkylammonium salts 
in which the alkyl radicals contain from 1 to 4 carbon 
atoms, the anion of a majority of the quaternary am 
monium groups in the polymer being the anion of a fatty 
acid containing from 12 to 22 carbon atoms. 

5. A water-insoluble poly-methacrylyloxyethyltrialkyl 
ammonium salt in which the alkyl radicals contain from 
1 to 4 carbon atoms, the anion of a majority of the quater 
nary ammonium groups in the polymer being a poly 
methacrylate radical. 

6. A method of imparting durable anti-static proper 
ties to textile fibers and fabrics which comprises apply 
ing to the surface of the textile a water-soluble polymer 
of ethylenically-unsaturated monomers, each of which 
contains a vinylidene radical in which is present its only 
non-aromatic carbon-to-carbon unsaturation, the vinyli 
dene radical in at least 1% of said monomers being at 
tached directly to a carbon atom having a double bond 
and being attached immediately to a nitrogen-containing 
group from the class consisting of tertiary amino and 
quaternary ammonium groups, said nitrogen-containing 
groups existing in the polymer in the form of quaternary 
ammonium groups, and thereafter contacting the surface 
of the textile with a member of the class consisting of car 
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boxylic acids containing an acyclic carbon chain of at least 
8 carbon atoms and their alkali metal salts so as to form 
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a water-insoluble salt. 
7. A method of imparting durable anti-static proper 

ties to textile fibers and fabrics which comprises apply 
ing to the surface of the textile a water-soluble poly-beta 
methacrylyloxyethyltrialkylammonium salt in which the 
alkyl radicals contain from 1 to 4 carbon atoms, and 
thereafter contacting the surface of the textile with an 
alkali metal salt of a fatty acid containing from 12 to 22 
carbon atoms so as to form a water-insoluble salt. 

8. A method of imparting durable anti-static proper 
ties to textile fibers and fabrics which comprises applying 
to the surface of the textile water-soluble poly-beta methacrylyloxyethyldiethylmethylammonium methylsul 
fate and thereafter contacting the surface of the textile 
with sodium stearate so as to form a water-insoluble salt. 

9. A surface treated textile material having antistatic 
properties produced according to the process of claim 6. 

10. A surface treated textile material having anti 
static properties produced according to the process of 
claim 7. 

11. An organic textile material, the surface of which is 
impregnated with the polymer of claim 1, said textile be 
ing characterized by a reduced tendency toward the de 
velopment of a static electrical charge. 

12. An organic textile material, the surface of which is 
impregnated with the polymer of claim 2, said textile be 
ing characterized by a reduced tendency toward develop 
ment of a static electrical charge. 
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