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ORGANIC ANTISTATIC COMPOSITION 

BACKGROUND OF THE INVENTION 

This invention relates to an antistatic composition 
adapted for use on textiles, floor coverings and related 
materials. More specifically this invention relates to an 
antistatic composition particularly adapted for use on 
pile fabrics, especially carpeting and upholstery fabrics 
normally backed with polymeric coatings and on vinyl 
and asbestos sheet and tile flooring, polyurethane and 
polyolefin flooring and on linoleum petroleum compo 
sition ?ooring products and the like. This invention is 
also concerned with a process for the preparation of an 
antistatic composition, and a process for treating the 
above with same in order to reduce electrostatic charge 
build-up in textiles. 
The phenomena whereby charges of static electricity 

are built up in textiles is an acute problem in textile 
forming and treating processes, and in the normal use 
of upholstery and carpeting fabrics. The same situation 
applies to the aforementioned floor coverings. Static 
charges are transferred to the individuals who are in 
contact with the wear layer of the textiles or floor cov— 
erings, who then may receive an unpleasant “shock” 
when the charge passes from the individual to the 
ground. a 

When two or more dielectric materials are rubbed 
together an electrostatic charge is generated. Due to 
the dielectric nature of the materials in question, the 
static charges are not dispersed. This charge build-up 
is particularly acute in an environment of low humidity. 
The conditions for generation of electrostatic charges 
are met when clothing of individuals is rubbed against 
upholstery fabrics or their shoes rub, or scuff against 
?ooring, the conditions being particularly favorable for 
generation of charges of static electricity under the rel 
atively low humidity conditions that are frequently 
present indoors during the winter months. 
When a charge of static electricity has been built up 

in an individual he can be subjected to the discomfort 
of a slight “shock" or “spark,” particularly when he 
touches a metallic object to ground himself. If the gen 
erated charges of electricity can be dispersed through— 
out the dielectrical material, textile and/or flooring, 
they will not build up in persons in contact therewith. 
The antistatic compositions of this invention allow 
charges of the subject type to be evenly dispersed 
throughout textile and textile-type materials, and said 
?oor coverings. 
As used in accordance with this invention the term 

“antistatic” pertains to reducing or eliminating the 
property or ability to generate, induce or accumulate 
electrostatic charges. 
There are many prior art chemicals and compositions 

which can minimize this problem, for example, the 
composition as disclosed in US. Pat. Nos. 2,717,842, 
Vitalis; 2,809,159, Wells; 3,101,323, Merlo et al; and 
3519,56! Kelly et al. These prior art compositions 
have many defects and it can generally be said that they 
are not well suited for use on varying carpet structures. 
Some of the problems attendant with the use of these 
prior art antistatic compositions adversely affect the 
ability of textile surfaces to be dyed or otherwise deco 
rated. Likewise, the prior art compositions often affect 
adversely the hand qualities of the textile. In many 
cases in order to be effective the prior art compositions 
must be applied to the fabric or carpet face. While this 
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2 
is permissive for some applications, in most cases it 
tends to produce an unsightly surface and said coated 
areas tend to attract dirt, and in addition, the antistatic 
composition is more likely to be removed during nor 
mal use and cleaning of the textile or flooring. The 
composition of US. Pat. No. 3,519,561 while similar to 
the instant invention, differs in that the former tends to 
migrate to the surface of the textile structure when the 
latter is shampooed or merely wetted. Additionally, the 
latter referred to composition, exhibites a tendency to 
have a marked corrosive nature upon the equipment 
from which same is applied. This property is probably 
attributable to the low pH of the prior art composition 
and accordingly the use of these prior art antistatic 
coatings on carpets and upholstery is severely re 
stricted. 

SUMMARY OF THE INVENTION 

An object of this invention is the preparation of an 
improved antistatic composition. 
Another object of this invention is the preparation of 

an antistatic composition which can be used in such a 
way that it does not attract dirt, is not worn off in nor 
mal use nor does same migrate to the surface of the tex 
tile structure when the latter is washed. 
Likewise an object of this invention is the prepara 

tion of an antistatic composition which does not affect 
adversely the hand properties of the treated textile. 

Still another object of the invention is the prepara 
tion of an antistatic composition which is compatible 
with the latex binders that are used as carpet backing 
and adhesives and is non-corrosive to the machinery 
from which same is applied to the textile structure. 

Still other objects of this invention include the pro 
cess for the preparation of the antistatic composition of 
this invention, the process for coating fabric therewith, 
a process for rendering textiles antistatic and a process 
for the reduction of static electricity charge build-up in 
humans in contact with flooring. 
The antistatic material is effective without being in 

contact with the backing and the ends of the ?bers of 
textiles or flooring wear layer. The amount of material 
applied as such antistatic coating should be normally 
from .01 to 20 ounces per square yard and preferably 
from 2.0 to 10.0 ounces per square yard of the antista 
tic coating as applied. 
The antistatic coating composition employed for the 

antistatic coating herein comprises a mixture of a tex 
tile antistatic agent and 10 to 50 parts by weight of hu 
mectant. There may also be employed from 0.1 to 
about 1 part by weight of a nonionic or cationic type 
wetting agent to assist in dispersing of the antistatic 
composition. It is also preferable to incorporate in the 
coating composition from about Olto about 1 part by 
weight of an electroltye particularly if the humectant 
employed is nonionic in character or is only wealky 
ionic, i.e., has a relatively low dissociation constant. 
The antistatic coating is preferably applied in the form 
of an aqueous solution or dispersion, although other 
solvents or liquid dispersing mediums may be employed 
if desired and in the case of aqueous solutions or dis 
persions, volatile water—soluble solvents, such as lower 
aliphatic alcohols of one to four carbon atoms, acetone 
and the like, may be included to facilitate drying of the 
antistatic layer following its application. 
A number of preferred compositions for the antista 

tic coating of the present invention are disclosed in 
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U.S. Pat. No. 3,519,561 of Andrew J. Kelly and Robert 
C. Britt entitled “Antistatic Cb mposition and Process.” 
Particularly preferred are those antistatic compositions 
disclosed in said patent in which potassium formate is 
employed as humectant since it has been found that not 
only is potassium formate particularly effective as a hu 
mectant in such coating compositions, but composi 
tions containing the same are compatible with the latex 
backing where employed, in carpets, for instance, and 
specifically overcomes premature coagulation or gel 
ling of the backing based on natural compounded rub 
ber, thus not interfering with good bonding of the latex 
coating with the carpet backing. On the other hand, the 
antistatic coatings containing calcium chloride are in 
compatible with certain known latex coatings which 
have been used as carpet backings in that they cause 
premature coagulation or gelling ofthe latex with resul 
tant poor adhesion of the latex to the carpet backing so 
that in the case of loosely woven or tufted carpets the 
latex does not function satisfactorily to hold the tufts in 
place. 
While antistatic layers based on the antistatic compo 

sitions of the above mentioned patent are particularly 
preferred, it will be understood that one may also em 
ploy many antistatic materials in conjunction with the 
specific parameters of the instant invention. Such 
agents are normally nitrogen containing or carboxylic 
containing organic antistatic agents and as examples 
there may be mentioned the following compounds: 
Bukester R1499 —— lauric acid polyethylene glycol 

ester. 
Amine oxides or quaternary ammonium salts of N 

vinyl lactams, such as vinyl pyrrolidone 
dimethylamino-ethylmethacrylate copolymers. 

N-vinyl lactam acrylamine copolymers —— such as a 
copolymer of 75% vinyl pyrrolidone and 25% ac 
rylamide. 

Zelec DP — lauryl alcohol phosphate. 
Catanac SN -— stearylamidopropyl dimethyl-B 
hydroxyethyl ammonium nitrate. 

Ethoquad C/l2 — polyoxyethylated quaternary am 
monium salt. 

Phosphonamide sulfonate of an alcohol ethoxylate, 
ie, a product of the formula 

wherein R represents the hydrocarbon residue of an al 
kanol (such as Alfol ( 1412) and n represents an integer 
of 8 to 30. 

Partial esters of the copolymer of vinyl methyl ether 
and maleic anhydride with nonionic surface active 
agents — described in French Pat. No. 1,360,209. 

Esters of phosphoric acid and cthoxylated aliphatic 
alcohol, such as the phosphate esters of lauryl alco 
hol condensed with 4 moles of ethylene oxide or of 
dodecyl alcohol condensed with about 2 moles of 
ethylene oxide 

Polyglycol 4000 
Sucrose octa-acetate 
Polyethoxy amides of stearic and oleic acid 
Methyl diethanolamine ethoxylate 
Ethoxylated 2,3,7,9-tetramethyl-5-decyne-4,7-diol 
Polyoxyethylenemono-oleate 
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4 
Lauryl trimethyl ammonium chloride 
Undecylimidazolone 
Lauryl dimethylbenzyl ammonium chloride 
Polyoxyethyl stearyl ammonium chloride 
Oleic-monoisoproparol amide 
Vinyl acetate/styrene/acrylic acid polymers 
Ethoxylated diamines 
Long chain amine oxides 

CHg-CHZ o 

/ N—C12H25 
/ 

CH2—CH2 

Hydroxybutyramides 
Quaternized polymers of vinylpyridine 
Quaternized copolymers of vinylpyridine and vinyl 
pyrrolidone 

Phosphate esters of the type described in U.S. Pat. 
Nos. 3,004,056 and 3,004,057 and Belgian Pat. 
No. 641,097. 

The phosphate esters of the type referred to in said 
patents may be prepared by reacting 1 mole of P205 
with 2 to 4.5 moles of a nonionic surface active agent 
having the molecular con?guration of a condensation 
product of at least 1 mole of ethylene oxide with 1 mole 
ofa compound containing at least six carbon atoms and 
a reactive hydrogen atom under substantially anhy 
drous conditions and at a temperature below about 
1 10°C. The process does not require the use of an ex 
cess of the hydroxylic organic compound (in this in 
stance the de?ned nonionic surface active agent), in 
order to bring the P205 into solution. Substantially no 
tertiary phosphate ester is formed and little or no P205 
remains in the composition. Depending upon the par 
ticular ratio of P205 to the nonionic surface active 
agent employed, and the nature of such nonionic, the 
product may in some instances contain some unreacted 
nonionic surface active agent which for certain uses is 
actually advantageous. 
For similar reasons, the proportions of secondary 

phosphate esterzprimary esterzfree nonionic in the 
products thereof will in general fall within the range of 
about 20 to 45% secondary ester:30—80% primary es 
ter:0—40% nonionic, by weight. 

Lighter colored or substantially colorless products 
are obtained when the phosphation reaction is carried 
out in the presence of a small or catalytic amount of a 
phosphorus-containing compound selected from the 
group consisting of hypophosphorous acid, salts of hy 
pophosphorous acid, phosphorous acid, and salts and 
esters of phosphorous acid. The process comprises re 
acting 1 mole of P205 with 2 to 4.5 moles of a nonionic 
surface active agent having the molecular con?gura 
tion ofa condensation product of at least 1 mole of eth 
ylene oxide with 1 mole of a compound containing at 
least 6 carbon atoms and a reactive hydrogen atom, 
under substantially anhydrous conditions and at a tem 
perature below about 1 10°C. in the presence of a small 
amount of one or a mixture of the aforementioned hy 
pophosphorous or phosphorous acid compounds. 
By the use of such compounds in the described phos 

phation reaction, it has been found that an unexpected 
and substantial improvement in the (absence of) color 
of the products and the resistance of such products to 
discoloration in storage is obtained. Products resulting 
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from the use thereof generally have VCS (varnish color 
scale, Gardner scale, standards of 1933) values of at 
least one less than products of the same process carried 
out in the absence of the hypophosphorous or phospho 
rous acid compound. Products having a VCS color of 
about I or less arethus made possible, as compared 
with VCS colors of from about 2 to 7 or more for prod 
ucts produced without the aid of the present invention. 
Further, the products have been found to resist discol 
orations or darkening even after storage for 3 to 6 
months. 
The nonionic surface active agents employed as reac 

tants are well known in the art and are disclosed along 
with suitable methods for their preparation in numer 
ous patents and other publications. In general, they 
may be obtained by condensing a polyglycol ether con 
taining the required number of alkenoxy groups or an 
alkylene oxide such as propylene oxide, butylene oxide, 
or preferably ethylene oxide, with an organic com 
pound containing at least six carbon atoms and a reac 
tive hydrogen atom. As such compounds containing a 
reactive hydrogen atom there may be mentioned alco 
hols, phenols, thiols, primary and secondary amines, 
and carboxylic and sulfonic acids, and their amides. 
The amount of alkylene oxide or equivalent condensed 
with the reactive chain, will depend primarily upon the 
particular compound with which it is condensed. As a 
convenient rule of thumb, an amount of alkylene oxide 
or equivalent should be employed which will result in 
a condensation product containing about 20 to 85% by 
weight of combined alkylene oxide. However, the opti 
mum amount of alkylene oxide for attainmennt of the 
desired by hydrophobic hydrophilic balance may be 
readily determined in any particular case by prelimi 
nary test and routine experimentation. 

In general, the nonionic surface active agents, having 
the molecular con?guration of a condensation product 
of at least 1 mole of an alkylene oxide, preferably ethyl 
ene oxide, with 1 mole of a compound containing at 
least six carbon atoms and a reactive hydrogen atom 
are preferably polyoxyalkylene derivatives of alkylated 
and polyalkylated phenols, multi-branched chain pri 
mary aliphatic alcohols having the molecular con?gu 
ration of an alcohol produced by the 0x0 process from 
a polyolefin of at least seven carbon atoms, and straight 
chain aliphatic alcohols of at least 10 carbon atoms. 
Examples of these derivatives and other suitable non 
ionic surface active agents which may be phosphated in 
accordance with the present invention are included be 
low. In this list, “E.O.” means “ethylene oxide” and the 
number preceding same refers to the number of moles 
thereof reacted with 1 mole of the given reactive 
hydrogen-containing compound. 
Nonylphenol + 9-1 1 E.O. 
Nonylphenol + 2 E.O. 
Dinonylphenol + 7 E.O. 
Dodecylphenol + 18 E.O. 
Castor oil + 20 E.O. 
Tall oil + 18 E.O. 
Oleyl alcohol + 20 E.Ov 
Lauryl alcohol + 4 E.O. 
Lauryl alcohol + 15 E.O. 
Hexadecyl alcohol + 12 E.O. 
Hexadecyl alcohol + 20 E.O. 
Octadecyl alcohol + 20 E.O. 
Oxo tridecyl alcohol: 
(From tetrapropylene) + 7 E.O. 
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6 
(From tetrapropylene) + 10 E.O. 
(From tetrapropylene) + 15 E.O. 

Dodecyl mercaptan + 9 E.O. 
Soya bean oil amine + 10 E.O. 
Rosin amine + 32 E.O. 
Coconut fatty acid amine + 7 E.O. 
Cocoa fatty acid + 10 E.O. 
Dodecylbenzene sulfonamide + 10 E.O. 
Decyl sulfonamide + 6 E.O. 
Oleic acid + 5 E.O. 
Polypropylene glycol (30 oxypropylene units) + 10 
E.O. 

ln carrying out the phosphation reaction the P205 is 
preferably added gradually, with vigorous agitation to 
the nonionic surface active agent in liquid form. If the 
latter agent is a solid at room temperature, it should be 
heated to above its melting point. Addition of the non 
ionic surface active agent to the P205 is inadvisable 
since this has been found to result in the formation of 
tar and the like and to prevent the reaction from pro 
ceeding to completion. The reaction is exothermic and 
in some cases cooling is necessary to prevent the tem 
perature from going above 110°C. since this tends to 
produce discolored and darkened products. The reac 
tion proceeds continuously during addition of the P205 
and solution thereof in the nonionic surface active 
agent, and is substantially 90% complete or more by 
the time all of the P205 has been added. The few parti 
cles of solid P205 remaining in the reaction medium 
may be removed at this point if time is of the essence, 
but it is preferred in the interests of economy to allow 
the reaction to proceed for an additional period of time 
which may range from one-half to 5 hours or more at 
ambient temperatures up to about 110°C. until all‘of 
the P205 has dissolved indicating complete reaction be 
tween the reactants involved. Vigorous agitation during 
the reaction is highly desirable to facilitate and expe 
dite completion of the reaction. 

It is an advantageous feature that the P205 may be 
employed in dry, solid form as a granular powder or 
other ?nely divided or particulate form, for reaction 
with the above de?ned nonionic surface active agents. 
However, if desired, the P205 may ?rst be dispersed in 
an inert organic diluent such as benzene, xylene, ether, 
pentane, or low and high boiling hydrocarbon frac 
tions. 

After completion of the reaction, the reaction mix 
ture may be cooled and discharged. If carried out under 
rigid anhydrous conditions the product should consist 
of a mixture of the primary and secondary phosphate 
esters of the nonionic surface active agent combined, 
depending upon the proportions of reactants, in some 
instances with a small proportion of unreacted non 
ionic surface active agent. Any small amount of water 
present in the reaction mixture will result protanto in 
the formation of some phosphoric acid in the product. 
The degree of esteri?cation in the product may be de 
termined by potentiometric titration or by titration 
with alkali to methyl orange and then to phenolphthal 
ein. 
The products may be supplied in free unneutralized 

form, or in the form of the partially or completely neu 
tralized salts containing as cations alkali metals, alka 
line earth metals, metals, ammonium and organic 
amines. It is to be understood that such salts are to be 
regarded as the equivalent of the present products in 
their free form. As examples of suitable cations, there 
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may be mentioned sodium, potassium, lithium, cal 
cium, strontium, barium, magnesium, iron, tin, cad‘ 
mium, aluminum, antimony, chromium, manganese, 
mercury, nickel, silver, zinc, ammonium and aliphatic, 
alicyclic, aromatic and heterocyclic organic amines 
such as the mono-, di- and tri-methylamines, ethyla 
mines, propylamines, laurylamines, stearylamines, eth 
anolamines, propanolamines, butanolamines, hex 
anolamines, cyclohexylamines, phenylamines, 
pyridylamines, morpholinylamines, and the like. 
Where desired, the above products may be modi?ed 

by the addition to the reaction medium of a small 
amount of hypophosphorous or phosphorous acid com 
pound. Generally, about 0.0l to 5% and preferably 
about 0.1 to 2% of such compound, based on the 
weight of the nonionic surface active agent being phos 
phated is sufficient to provide the desired improve 
ments with respect to prevention of color degradation 
of the products and improvement in resistance of the 
products to color degradation in storage. Hypophos 
phorous acid and its alkali metal salts, e.g. sodium and 
potassium salts are generally preferred although any 
metal, alkaline earth metal, ammonium or amine salt of 
hypophosphorous acid or phosphorous acid may be 
employed, in addition to phosphorous .acid per se. 
When hypophosphorous acid is employed, it is pre 
ferred to use a 30 to 50% aqueous solution thereof al 
though aqueous solutions of this acid and other of the 
water soluble hypophosphorous and phosphorous acid 
compounds may be employed in the form of aqueous 
solutions ranging in concentration from less than 5 up 
to 70% or more. It should be borne in mind that the re 
action should be carried out under substantially anhy 
drous conditions and accordingly the water introduced 
in such solutions should be held to a minimum. 
The salts of hypophosphorous acid and phosphorous 

acid employed herein may be in their hydrated or dehy 
drated form. As examples of such salts, there may men 
tioned aluminum, cadmium, sodium, potassium, lith 
ium, calcium, strontium, barium, magnesium, ammo 
nium, mono-, di- and tri-methylamine, -ethylamine, 
-propylamine, -ethanolamine, and -propanolamine, 
pyridinyl, and morpholinyl phosphites and hypo 
phosphites. 

Esters of phosphorous acid may also be employed. 
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These esters may be described as mono-. di-, and tri 
alkyl, -aryl, and -cycloall<'yl phosphites. It will be under 
stood that mixed esters are included. As some speci?c 
examples of such esters in which the esterifying group 
generally contains from about one to 20 carbon atoms, 
there may be mentioned ethyl phosphite, lauryl phos 
phite, Oxo tridecyl phosphite, (the esterifying alcohol 
having the molecular con?guration of an alcohol pro 
duced from tetrapropylene or triisobutylene by the 0x0 
process), stearyl phosphite, phenyl phosphite, cyclo 
hexyl phosphite, the corresponding di- and tri 
substituted phosphites, ethyl phenyl phosphite, ethyl 
diphenyl phosphite, lauryl cyclohexyl phosphite, dipro 
pyl phenyl phosphite, and the like. 
The hypophosphorous or phosphorous acid com 

pound is preferably admixed with the non-ionic surface 
active agent prior to its addition to the nonionic surface 
active agent. It will accordingly be understood that the 
hypophosphorous or phosphorous acid compound or 
mixture thereof may be added at the start of the reac 
tion or continuously or intermittently as the reaction 
proceeds. 
The examples in the following table are only illustra 

tive. In each of these examples, the nonionic surface 
active agent is ?rst charged to a reactor equipped with 
an agitator. If the charge is solid at room temperature, 
it is heated to melt the same. The additive referred to 
in the table is then added to and dissolved in the non 
ionic surface active agent with vigorous agitation. The 
solid granular P205 is then charged to the reactor with 
vigorous agitation over a period ranging from about 5 
minutes to about 1 hour and usually about 15 minutes. 
After the initial exothermic reaction subsides, the reac 
tion mixture is heated to lO0°c. and held at this temper 
ature for about 5 hours after which the mixture'is 
cooled and discharged. A sample of the reaction mix 
ture is titrated with alkali to methyl orange and then to 
phenolphthalein as a control on the esteri?cation. The 
VCS color readings are measured in the prescribed 
manner. A reading of one is the lowest color reading 
measurable by this method, the highest being 18. Prod 
ucts prepared with the use of the additives referred to 
in the table sustained no change in color after 3 to 6 
months‘ storage. 
Preferred are the monoesters, the diesters and the 

mixtures of same. 

TABLE A 

Non- P305, 
Ex. Nonionic agent ionic parts Parts Additive VCS 

parts where employed Color 

I Nonylphenol+2 BOv 2,888 284 Control 2 
CSIHXQCGH4(OC2H4)2OH 

2 " 2,288 284 3.4 Hypophosphorous acid (50%) <1 
3 Nonylphenol+4 15.0. 2,855 2l3 Control 

csH H’C6H4(OC2H4 )4OH 
4 " 2,855 213 - 4.2 Hypophosphorous acid (50%) < 
5 Nonylphenol+6 E0. 484 47.3 Control 4 

C9Hl9C6H4(OC2H-l)BOH 
6 ” 484 47.3 1.0 Hypophosphorous acid (50%) <1 
7 " 484 47.3 0.5 Sodium hypophosphite <1 
8 " 484 47.3 2.0 Triphenyl phosphitc 2 
9 Nonylphenol+l0 E.O. l,82l 108 Control 4 

CQHl9C6l-l4(OC2H4)mOH 
l0 " l,82l 108 7.0 Hypophosphorous acid (30%) <1 
I l Nonylphenol+l00 BO. 605 1 L9 Control 

CQHIBCB}_{4(OCZH4)IUOOH 
l2 " 605 l 1.9 1.2 Hypophosphorous acid (50%) l 
13 Dinonylphenol+7 BO. 327 23.6 Control _ 5 

C IUHSHCBH4(OCZHJ)1OH 
l4 ” ' * t 327 23.6 1.0 Hypophosphorous acid (30%) <1 
15 Dodecylphenol+6 E.O. 1,052 94.4 Control I v 4 

C1zH2sCsHa(OC2H4)eOH 
l6 " 1,052 94.4 3.0 Hypophosphorous acid (50%) <l 
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TABLE A - Continued 

Non- P305 
Ex. Nonionic agent ionic parts Parts Additive VCS 

parts where employed Color 

17 Oxo tridecyl alcohol ‘+ 
3 E0. 166 23.7 Control 7 
C iaH21(OC2H4)aoH 

l8 ” 166 23.7 1.0 Hypophosphorous acid (50%) 2 
l9 " l66 23.7 1.0 Phosphorous acid 2 
20 Lauryl alcohol+4 E0. 724 71 Control 7 
21 C ,?l-l¢5( OCZH4 ).OH 
21 ’ 724 7l l.8 Hypophosphorous acid (50%) l 

' From telrapropylene by the Oxo process. 

A suitble quaternary ammonium compound, may be 
represented by the following structural formula: 

2 

wherein R = — (CHY),, — CH3 and n = 6 to 26; R" 

& R’ (CHY),,—CH3 andn=0to 6.The alkylmoi 
ety may be branched or straight chain, y being hydro 
gen or an alkyl group as de?ned above. R” and R’ need 
not be the same. 
The quaternary ammonium compounds may be made 

in ways known in the art, such as for example by dis 
solving in isopropyl alcohol one mole of dimethyl stea 
ryl amine; then from a separatory funnel add thereto 
one-half mole of diethyl sulfate keeping temperature 
below 50°C; after the last of the diethyl sulfate is added 
and the exotherm is stopped, re?ux for-l. hour and cool. 
Evaporate the alcohol. 
Preferred quaternary ammonium compounds in 

clude: compounds where R’ adn R" are lower alkyl, 
particularly preferred is wherein R’ or R" are methyl. 
R may be C1246, saturated or unsaturated, i.e., cocoa, 
stearic, oleic and the like. 
The quaternized copolymers referred to may be 

those that are compounds which are first copolymer 
ized and thereafter quaternized or those wherein the 
monomers are first quaternized and then copolymer~ 
ized. Procedures known in the art for carrying out the 
above processes may be employed. 
The quaternary copolymers employed are those 

which have unit I and either unit ll or Ill or all three 
units. 

I 

W O R 

I } E t} CH — CH2 - CH2—— C 
l m 

n c=o 

I 

II 
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CHZCH-CH 

OH 

or CIHZ where x = 2-18; R3 is CH3 or C2H5;R4 is CH3, 
C2H57 

._..CH2: 

X is Cl, Br, 1, S04, H804, CH3SO3; and M is a mono 
meric unit resulting from the heteropolymerization em 
ploying an optional mono vinyl monomer different 
from and copolymerizable with n. M may also be 5 to 
40 where p is 0 to 50, the latter occurring where n, m 
and p are all employed. 
As indicated from the above formula, such quater 

nary copolymers are prepared by the copolymerization 
of an N-vinyl lactam, such as N-vinyl pyrrolidone and 
di-loweralkylaminoalkyl (or hydroxy alkyl) acrylate or 
methacrylate, and optionally a further mono vinyl 
monomer different from and copolymerizable with n. 
The monomers are copolymerized in accordance with 
the present invention so that based upon 100 mole per 
cent, the vinyl pyrrolidone units are present in an 
amount of 40 - 90 mole percent, the units derived from 
the diloweralkylaminoalkyl (or hydroxy alkyl) acrylate 
or methacrylate constitute from 10 to 60 mole percent, 
and the units derived from said further copolymeriz 
able vinyl monomer also constitute from 10 to 60 mole 
percent. 
The polymeric N-vinyl lactams utilized in the prepa 

ration of the compositions of this invention are charac 
terized by the following general structural formula: 

/R 
R‘ - ca co 

\ / 
I“ 

-—--— ca - CH2 

__ n 

III 

To; _ .lP 

wherein n represents 40 — 90 mole percent, m is l0 - 

60 mole percent, p is from 10 - 60 mole percent, and 
wherein R represents an alkylene bridge group neces 
sary to complete a ?ve, six or seven-membered hetero 
cyclic ring system, R’ represents either hydrogen or a 
methyl group, and n represents a number indicative of 
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the extent of polymerization and is usually at least 3 or 
4. 

All of the speci?c polymeric materials characterized 
by the foregoing general formula are commercially 
available and called polymeric N-vinyl lactams. They 
are obtained by polymerizing organic ?ve, six or seven 
membered ring compounds containing in their rings the 
-—NH-CO-group, such as, for example, 
N-vinyl-Z-pyrrolidone, 
N-vinyl-Z-piperidone, 
N-vinyl-Z-caprolactam, 
N-vinyl-3-methyl-2-pyrrolidone, 
N-vinyl-3-methyl-2-piperidone, or 
N-vinyl-3-methyl-2-caprolactam, 
N-vinyl-4-methyl-Z-pyrrolidone, 
N-vinyl-4-methyl-Z-piperidone or 
N-vinyl-4-methyl-2-caprolactam, 
N-vinyl-S-methyl-2-pyrrolidone, 
N-vinyl-S-methyl-2piperidone, 
N-vinyl-3-methyl-2pyrrolidone, 
N-vinyl-4,5-dimethyl-2~pyrrolidone, 
N-vinyl-S,5-dimethyl-2-pyrrolidone, 
N-vinyl-3,3,S-trimethyl-2~pyrrolidone, 
N-vinyl-S-methyl-5-ethyl-2~pyrrolidone, 
N—vinyl-3,4,S-trimethyl-3-ethyl-2-pyrrolidone, 
N-vinyl-6-methyl~Z-piperidone, 
N-vinyl-6-ethyl-2-piperidone, 
N-vinyl-3,5-dimethyl-2-piperidone, 
N-vinyl-4,4-dimethyl-2-piperidone, 
N~vinyl~7~methyl-2-caprolactam, 
N-vinyl-7-ethyl-2-caprolactam, 
N-vinyl~3,5-dimethyl-2-caprolactam, 
N-vinyl-4,6~dimethyl-Z-caprolactam and 
N-vinyl-3_,5,7-trimethyl-2-caprolactam. 

Of these several compounds, N-vinyl-Z-pyrrolidone is 
most preferred as it is readily available and provides 
products having excellent properties. 
Examplary di-loweralkylaminoalkyl (or hydroxy al 

kyl) acrylates or methacrylates suitably employed in— 
clude such materials as: 
dimethylaminomethyl acrylate 
dimethylaminomethyl methacrylate 
diethylaminomethyl acrylate 
diethylaminomethyl methacrylate 
dimethylaminoethyl acrylate 
dimethylaminoethyl methacrylate 
dimethylamino-Z-hydroxy propyl acrylate 
dimethylamino-2-hydroxy propyl methacrylate 
diethylamino-Z-hydroxy ethyl acrylate 
diethylamino-Z-hydroxy ethyl methacrylate 
dimethylaminobutyl acrylate 
dimethylaminobutyl methacrylate 
dimethylaminoamyl methacrylate 
diethylaminoamyl methacrylate 
dimethylaminohexyl acrylate 
diethylaminohexyl methacrylate 
dimethylaminooctyl acrylate 
dimethylaminooctyl methacrylate 
diethylaminooctyl acrylate 
diethylaminooctyl methacrylate 
dimethylaminodecyl methacrylate 
dimethylaminododecyl methacrylate 
diethylaminolauryl acrylate 
diethylaminolauryl methacrylate 
dimethylaminostearyl acrylate 
dimethylaminostearyl methacrylate 
diethylaminostearyl acrylate 
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12 
diethylaminostearyl methacrylate 
etc. the non-hydroxy alkyl units being preferred. 
The optional mono vinyl or vinylidene monomer rep 

resented by M in the above structural formula can com 
prise any conventional vinyl monomer copolymerizable 
with N-vinyl pyrrolidone. Thus, for example, suitable 
conventional vinyl monomers include the alkyl vinyl 
ethers, e.g., methyl vinyl ether, ethyl vinyl ether, octyl 
vinyl ether, etc‘; acrylic and methacrylic acid and esters 
thereof, e.g., methacrylate, methyl methacrylate, etc.; 
vinyl aromatic'monomers, c.g., styrene, a-methyl sty 
rene, etc.; vinyl acetate; vinyl alcohol; vinylidene chlo 
ride; acrylonitrile and substituted derivatives thereof; 
methacrylonitrile and substituted derivatives thereof; 
acrylamide and methacrylamide and N-substituted de 
rivatives thereof; vinyl chloride, crotonic acid and es 
ters thereof; etc. Again, it is noted that such copoly 
merizable vinyl monomers can comprise any conven 
tional vinyl monomer copolymerizable with N-vinyl 
pyrrolidone and where a terpolymer is formed, copoly 
merizable with both units n and m, and being different 
from both. 

Accordingly, the preferred quaternized copolymers 
employed in the present invention can be characterized 
as having a repeating structural unit derived from 
A. 40 — 90 mole % of vinyl lactam; 
B. 10 — 60 mole % of a di-loweralkylaminoalkyl acry 

late or methacrylate of a di-loweralkylaminohy 
droxyalkyl acrylate or methacrylate; or 

C. 10 — 60 mole % ofa vinyl monomer different from 
and copolymerizable with A and B. ’ 

Such copolymers are conveniently prepared by sub 
jecting a solution of vinyl lactam and the amino acry 
late or amino methacrylate monomer with or without 
an optional copolymerizable vinyl monomer to condi 
tions conducive to vinyl polymerization through the 
double bond. Thus, for example, polymerization may 
suitably be initiated by the action of free radicals, the 
polymerization proceeding exothermically once initi 
ated. Suitable free radical catalysts conveniently em 
ployed and suitably-utilized in accordance with the pro 
duction of the copolymers include organic and inor 
ganic peroxides, e.g., hydrogen peroxide, t-butyl perox 
ide, etc., aliphatic azo compounds, e.g., azobisisobu 
tyronitrile as well as other free radical forming catalysts 
well known in the polymerization art. 
The polymerization is preferably carried out in solu 

tion at temperatures varying from about 50°C to 100°C 
or more; however, to avoid run away conditions and to 
obtain a copolymer of a desirable molecular weight it 
is sometimes preferred, to carry out the copolymer 
ization at a temperature of from about 75 to about 
85°C. The copolymerization reaction is preferably car 
ried out in the absence of free-oxygen, conveniently 
under a blanket of an inert gas, such as, nitrogen, argon 
or the like, or at atmospheric pressure. 
As indicated previously the copolymers are in the 

form of their quaternary salts. Accordingly, after com 
pletion of the polymerization reaction the polymer is 
submitted to a treatment conducive to quaternization 
of the tertiary amino group, utilizing a conventional 
quaternizing agent. Thus, noting the above structural 
formula for the copolymers, suitable quaternizing 
agents include, such as, dialkyl sulfates, e.g., dimethyl 
sulfate, diethyl sulfate, etc.; alkyl sulfonic acid, e.g., 
methyl sulfonic acid, ethyl vsulfonic acid, ethyl sulfonic 
acid, etc.; benzyl halides, e.g., benzyl chloride, benzyl 
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bromide, benzyl iodide, etc.; alkyl halide, etc. Accord 
ingly, any conventional quaternizing agent can be ad 
vantageously employed in the production of the quater 
nary N-vinyl pyrrolidone copolymers used in the com 
positions of the present invention. 
The molecular weight of the quaternized copolymers 

should be between 800 and 5,000. 
Operative group 1A, 11A and 11B metal sulfonates and 

sulfates include compounds of the following generic 
formulae: 
1. Alkylaryl Sulfonatos (i.e. Naccanol 

402B) 

@ SO3H 
R=CH -(CH )-— 3 2 n 

n-- 0-200 

Linear 
Sulfonates 

3. 
R-c-so3H 

H 

(i.e. Nanaa HS-SS " R=CH3 -'(CH2)-r—1 
viz.Sodium Lauryl Sulfate) 

4. Ethoxylaized Alcohol Sulfonates 
(i.e. Alipols) 

H 
l 

R-Q-O-(CHg-CHQ-O); SO3H 
H n ‘1-1000 

5. Sulfonated Esters 

R- - c| cl-R' -c +503 H2O 
H H 

or 

SO3H H O 
/ I I // 

R-C C-R -C\ " 
i1 OR 

R CH3 -(CH2)-n n‘: 2-14 

R‘ " 4CH2l~n n= 2-14 

R" - —(CH2-)-nCH3 n= 1-30 

6. Alkyl Napthalone Sulfonates (i.e., 
Nekal 815-75) 

7. Igepon A‘ a 

8. Igepon T's 

l 

R-C-N 
I . 

0 

(RIR'and R" are alkyl or aromatic groups) 

-caz -cn2 -so3 Na 

It is to be understood that any one of the above com 
ponents may be used in place of the alkoxylated ter 
tiary amine, however, the humectant (and where 
needed, the electrolyte) must still be employed in con 
junction therewith. 

5 

10 

2 VI 

30 

3 

40 

45 

55 

60 

14 
Particularly preferred antistatic layers are based on 

alkoxylated tertiary amines represented by the follow 
ing general formula: 

H 

wherein R represents an aliphatic hydrocarbon radical 
of from about eight to about 22 carbon atoms, each R; 
represents hydrogen or methyl and n represents an av 
erage integer of at least 1, preferably l to about 30, al 
though higher alkoxylated derivatives, i.e., the prod 
ucts obtained by condensing 1 molar proportion of a 
primary aliphatic (saturated or unsaturated) amine 
with up to 50 molar proportions of an alkylene oxide, 
usually ethylene oxide, may be employed if desired. 
Such alkoxylated amines are well known in the art and 
are prepared by condensing the-primary saturated or 
unsaturated aliphatic amine of from eight to 22 carbon 
atoms, with an alkylene oxide, usually ethylene oxide, 
although propylene oxide and butylene oxide may be 
employed if desired, until glycol groups of desired 
chain length are obtained. Such products have been 
disclosed, for example in U.S. Pat. Nos. 1,970,578; 
2,174,762; 2,510,284 and 2,593,466. 
As a humectant in the composition of the present in 

vention there may be used various deliquescent salts of 
metals of the Groups 1 and 11, Periodic Table, particu— 
larly of the alkali metal and alkaline earth metals. Spe 
cific deliquescent salts which are preferred as humec 
tant, include the alkali metal salts of lower aliphatic 
carboxylic acids, such as sodium formate, potassium 
formate, lithium formate, cesium formate, sodium and 
potassium acetate, potassium butyrate and mineral acid 
salts like calcium chloride. There may also be used 
such organic humectants as glycerol, urea, ethylene 
glycol, sorbitol, ethoxylated sorbitol, lauric acid esters 
and mixtures of the same. 

It will be apparent that where a deliquescent salt is 
employed as the humectant, it may also function as an 
alectroltye. However, where glycerine or other non 
ionic humectants are employed, they should be com 
bined with an electrolyte. Also in the case of deliques 
cent salts, such as sodium and potassium formate which 
have a relatively low dissociation constant, it is prefera 
ble to incorporate a small amount of a salt of a strong 
base and strong acid having a high dissociation con 
stant, such as sodium chloride, potassium nitrate or cal 
cium chloride. Salts which are not particulary deliques 
cent, such as sodium chloride, sodium sulfate or potas 
sium nitrate do not function wholly satisfactorily as 
both humectant and electrolyte and can be employed 
in combination with a nonionic humectant, such as 
glycerine or urea or in combination with a more highly 
deliquescent salt, such as potassium formate or calcium 
chloride. Thus in the composition of the present inven 
tion, the humectant and electrolyte may be either a sin 
gle compound or a mixture of compounds. 
The antistatic composition of the present invention 

5 preferably comprises a combination of (i) certain or 
ganic compounds or mixture of compounds (preferably 
an alkoxylated tertiary amine) which function as, (ii) 
a humectant and (iii) an electrolyte. These active in 
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gredients are preferably prepared in the form of an 
aqueous liquid ?uid medium so that they can be ap 
plied to the material to be protected in the form of an 
aqueous solution, dispersion, gel, viscous mass or the 
like. 
The composition of the present invention comprises 

a mixture of the above components in the following rel 
ative proportions in which the parts are by weight. For 
each part of alkoxylated amine there is used from 
equivalent amounts to about 5 parts of humectant. lf 
the particular humectant employed is also a strong 
electrolyte the amount employed as a humectant is suf~ 
?cient to function as an electrolyte. However, if the 
particular humectant is not a strong electrolyte then 
from 0.01 part to about 0.01 part ofa strong electrolyte 
is employed. Both components are prepared in the 
form of a concentrated aqueous solution or dispersion. 

It is of course within the purview of the invention to 
add to the composition, compatible materials which do 
not affect the basic and novel characteristics thereof. 
Among such materials are wetting agents of the non 
ionic or cationic type. Such wetting agents may be used 
in amounts of from 0.01 to 0.1 part by-weight and are 
preferably included in the composition when a heavy 
pile fabric, particularly carpeting is being treated, as 
they facilitate the penetration of the antistatic composi 
tion into the textile substrate where so desired. It is 
preferable to add a measured amount of wetting agent 
as determined by preliminary test, to control the degree 
of penetration of the composition into the textile sub 
strate when same is desired, particularly when treating 
carpet-so that the composition penetrates the backing 
of carpet and wets the base of the pile fabric, but does 
not penetrate to the outer tips of the pile. Where the 
antistatic composition will not penetrate the backing of 
the carpet, the use of the wetting agent is not as impor— 
tant. Other materials which can be incorporated in the 
composition include coloring agents, including dyes 
and pigments, ?llers and similar additives, antioxidants, 
additional antistatic agents, stabilizers and defoaming 
agents. There may also be incorporated various volatile 
water soluble solvents, such as lower alcohols of one to 
four carbon atoms, acetone and the like in order to 
faciliate the removal, by vaporization, of excess water. 
The antistatic coating composition of the present in 

vention is prepared by dissolving the several compo 
nents, alkoxylated amine, combined humectant and 
electrolyte or humectant and an electrolyte in water, 
the order of addition being immaterial and mixing at 
from room temperature to about 100°C for a sufficient 
length of time until a uniform composition is obtained. 
When a salt of a lower carboxylic acid is employed as 
the humectant or combined humectant and electrolyte, 
it may be formed in situ by adding carboxylic acid hav 
ing from about one to about ?ve carbon atoms and an 
alkali metal or alkaline earth metal base, i.e., hydroxide 
or carbonate, such as sodium, potassium lithium or ce 
sium hydroxide or carbonate. 
After all the components are added to water and a 

uniform mix is obtained, the pH of the resulting mix 
ture or solution is adjusted so as to be within the range 
of pH 7 to 13, more preferably to a pH within the range 
of from about 9 to about 1 l, with the most preferred 
pH being about 9. This pH adjustment is preferably ef~ 
fected by adding an alkali or an organic amine to the 
mixture and if the alkali salt of a lower carboxylic acid 
is employed as humectant and/orelectrolyte, it is pref 
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erable that the pH adjustment be effected using the 
same alkali base as the anion present in such salt. it will 
be appreciated that this pH adjustment by addition 
thereof also results in the formation of a salt of the alk 
oxylated amine. ' g I ' 

As neutralizing agents there'may be employed aika 
lis, such as, KOH, NaOH,Ca(O1-l)2,Na2CO3, ammonia, 
diethanol amine, triethanol amine, morpholine and 
other organic amines and, the like. 
Subsequent to neutralizing the antir-tatic composi 

tion, the latter may be thickened or made viscous by 
the addition thereto of .l to 20% by wt. of common 
thickness such as, sodium polyacrylates; acrylic acid; 
methyl cellulose, hydroxy ethyl cellulose; starch and 
the like. ' i 

The antistatic composition of the present invention is 
particuarly useful for the production of the antistatic 
textile products described and claimed in US. Pat. 
Nos. 3,510,386 and 3,519,561 both of which also more 
fully describes the preferred method of application. 
However, for the sake of a complete disclosure the pre 
fered method of application of the antista'ic composi 
tion of the present invention to textiles is 1.‘ .ustrated di 
agrammatically in the annexed sheet of drawings; in 
which 2 designates a roll of textile material, such as car 
peting or upholstery, preferably of pile construction, to 
be treated. The web of textile 4 which may contain a 
polymeric latex pre-coat over the primary backing is 
removed from the roll by drive rollers 14 and passes 
over coating means 6, here illustrated as a spray head 
which applies the coating composition to the back of 
the textile, to the underside of the primary backing or 
that of the latex pre-coat. The web of textile then 
passes through drying unit 8 illustrated diagrammat 
ically in the drawing as a drying oven, wherein it may 
be subjected to radiant heat and/or heated atmosphere 
to effect evaporation of most of the water. It will be ap 
parent that due to the evaporation of water, the tem 
perature of the surface of the textile will not exceed 
212°F., but a surrounding atmosphere having tempera 
tures of from 300° to 400°F may be employed subject 
to the practical limitation that the temperature must 
not be so high as to affect decomposition or degrada 
tion of the textile substrate (latex pre-coat) or the anti 
static coating composition. When essentially all of the 
water has been removed by vaporization, the web of 
textile then passes through suitable apparatus illus 
trated in the drawings as coating roll 10 for applying a 
latex backing to the fabric. 1n the case of a loosely 
woven or tufted carpet structure the latex backing is 
applied in the manner customary in the art so as to as— 
sure uniform coating and good adhesion of the latex to 
the backing and looped ends of the pile. Any conven 
tional latex backing may be employed, particularly pre 
ferred is the compounded natural rubber latexes, such 
as Lotol GX-13 14. There may also‘ be used com 
pounded neoprene latexes, such as Lotol GX-l076'and 
latexes of polystyrene, vinylidene chloride polyacryl 
ates, butadiene-styrene or'others. 
The antistatic composition can be applied in any 

coating weight which is capable effecting the desired 
antistatic properties. For use on carpets the broad dry 
coating weight range is from .01 to 20 oz. per sq. yd. 
with a more preferred range being 2.0 to 10 oz. per sq. 
yd. A more preferred dry coating weight for carpet is 
4-6 oz. perzsq. yd. For application on conventional tex 
tiles such as’ woven fabrics the broad dryv coating weight 
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range is from above 10% to about 4.0% based on fabric 
weight. A more preferred dry coating range for textiles 
is from about 0.8% to about 3.0% based on fabric 
weight. A most preferred dry coating weight for textiles 
is 2.0% based on fabric weight. 
The details of the present invention will be apparent 

to those skilled in the art from a consideration of the 
following specific examples and claims in which the 
parts, proportions and percentages are by weight, un 
less otherwise noted. 

EXAMPLES 1-24 

In these examples the antistatic composition was pre 
pared by adding the base and organic acid to water to 
form the humectant in situ. The alkoxylated amine em 
ployed was stearyl amine which had been ethoxylated 
with 20 moles of ethylene oxide per mole of amine. The 
wetting agent when employed was tridecyl alcohol 
which had been ethoxylated with 6 moles of ethylene 
oxide per mole of alcohol. The thus prepared antistatic 
composition is then neutralized with 45% alkali (i.e., 
KOH) to a pH of 6.0-8.0. This neutralization is then 
continued to a pH of 9-13 by employing an amine (i.e., 
triethanol amine). Where it is desired to thicken the an 
tistatic composition, same may be carried out either to 
the exclusion of raising the pH thereof or in addition 
thereto by adding to the composition .1 to 10% by 
weight, preferably .2 to 2% of one of said thickening 
agents. The amounts of materials employed in each ex 
ample are given in the appropriate column of Table I. 

In most examples the antistatic coating was applied 
to the back of a tufted carpet having a primary loosely 
woven jute backing rather than to the underside of a 
pre-coat latex; the type of ?bers employed in the tufted 
pile are given in Table I as well as the amount of anti 
static composition applied. After application of the an 
tistatic coating the carpet was dried to remove excess 
moisture. A latex coating was then applied over the an 
tistatic coating in such a manner that it did not encap 
sulate‘the latter where no polymeric pre~coat latex had 
been employed. 
The testing procedure used in these examples was the 

AATC-l 34-1969 Test. 

EXAMPLE I 

The acidic antistatic composition (pH 4-7) was neu 
tralized with 45% KOH to 6.0 - 6.5 pH. This neutraliza 
tion was continued with triethanol amine to pH 9.0. 
The thus neutralized antistatic composition was applied 
to the back of a tufted carpet of plush style with nylon 
face yarn and a woven polypropylene primary backing 
by roller coating. Wet application weights of 5.2 oz. per 
sq. yd. were achieved (determined by a chloride ion de 
termination). The treated carpet was dried and subse 
quently laminated to jute using an adhesive compound 
consisting of carboxylated styrene-butadiene latex 
loaded to 350 parts with whiting. Static test results by 
AATC-l 34-1969 at 20% relative humidity were taken. 
Untreated carpet under same AATC-134-l969 test 
procedure were also taken. The results appear in Table 
l. The threshold for human shock sensitiity is generally 
accepted as + or —2,800 volts by this test procedure. 

EXAMPLE II 

The acidic antistatic composition was neutralized to 
pH 9.0 with KOH and applied to a shag carpet with 
nylon face yarn and polypropylene backing. The com 
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position was applied to back of the lock of the carpet 
at various wet application levels, dried and laminated 
to a jute secondary backing with a natural latex adhe 
sive. 

EXAMPLE lll 

Carbon steel coupons were placed in the neutralized 
antistatic composition of Examples 1 and 11 along with 
the unneutralized antistatic composition. Test results 
were as follows: 

neutralized to pH 9.0 
with triethanol 
neutralized to pH 9.0 
with KOH 
control of pH 6.3 

No corrosion after 1 week at 
room temperature 
No corrosion after 2 weeks at 
room temperature 
Corrosion noticable after 3 hours. 

EXAMPLE VI 

A nylon ?ne plush carpet with a woven polypropyl 
ene primary backing was coated with 28 ounces per sq. 
yd. of 15% thickened antistatic composition to 12,000 
cps with Union Carbide “Cellosize QP 100M” (Brook 
?eld RVF No. 6-10 RPM) and dried. Carpet so treated 
exhibited a reduced tendency to migration of the anti 
static component to the face either after shampooing or 
after soaking in water. 

EXAMPLE V 

Example IV was repeated except that a secondary 
jute backing was applied. Substantially the same results 
were obtained. 

EXAMPLE Vl 

Example IV was repeated using a woven carpet con 
sisting primarily of wool ?bers. Substantially the same 
results were obtained. 

EXAMPLE VI] 

A thickened antistatic medium (400 cps LVF 
Spindle No. 3, speed 10) was prepared and employed 
on a shag carpet that had exhibited migration prob 
lems. There was no evidence of migration on the carpet 
after treatment. 

EXAMPLE VIII 

Example IV was repeated except that an unthickened 
antistatic composition was used. Substantial migration 
to the surface took place after shampooing and soaking 
in water. 

EXAMPLE 1X 

Example IV was repeated but at 2,000 cps (Brook 
?eld LVF No. 3 at 12 RPM). Substantially no antistatic 
composition migrated to the surface after shampooing 
and soaking in water. 

EXAMPLE X 

Example IV was repeated but at 500 cps (Brook?eld 
LVF No. 3 at 12 RPM). Migration of antistatic compo 
sition to the surface was substantially reduced as com 
pared to the standard antistatic composition having a 
viscosity of 5 cps (Brook?eld LVF No. 1 at 60 RPM). 

EXAMPLES 24 to 41 

In these examples the samples treated were nylon and 
wool tufted carpet structures. in most cases the antista 
tic coating was applied to the base of the carpet ?bers 
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and primary jute and dried. A latex coating was then 
applied over the antistatic coating. 

In these examples the humectant was formed in situ 
by the reaction of a basic component with an acidic 

20 
plied to the fabric and dried at a temperature of from 
about 200° to 325°F for a period of time of from about 
10 to 30 minutes. The dired fabric was then condi 
tioned for at least 6 hours at a temperature of 70°:t5°F 

‘Untreated central. 

component. The amine and wetting agent were the 5 and 35 to 40% relative humidity. The coated material 
same as previously described. was then tested on an Atlab tester, as developed by the 
The composition of the antistatic coating, as well as Atlas Chemical Co., Wilmington, Del. The test proce 

the test results and other pertinent information for dure consists essentially of a means of controlled rub 
these examples are given in Table II and IV. bing of a strip of fabric across a pair of static-generating 

EXAMPLE 42 10 (Te?on) bars and across a stainless steel bar which 
I S to 56 transfers the friction generated charge to an electro 

In these examples the samples treated were nylon and static voltmeter for measurement. This testing was con 
wool tufted carpet structures. In most cases the antista- ducted at 77°F i 2°F and at a constant relative humid 
tic coating was applied to the base of the carpet ?bers ity of 35 to 40%. 
and primary jute backing and dried to remove the ex- 15 The composition of the antistatic coating, as well as 
cess moisture. In these examples the wetting agent uti- the test results and other pertinent information for 
lized was'in accordance with the description given in these examples, are given in Table VII. 
regard to Examples 1 to 25. _ 

In these examples the humectant was not formed in EXAMPLES 85-] I3 
situ but instead was added directly to the antistatic 20 I . . _ , , n these examples the samples treated were conven 

composrtlon. In Examples 48-51 the calcium chloride - . 
f ctioned as both a humectant and electrol te tronally woven and nonwoven fabrics of the type and 
u“ _ _ _ _ _ y ' ?bers shown in Table IX. In most cases the antistatic 

The composition of the antlstatic coating as well as - . . _ _ , coating was applied to the back of the textile sample 
the test results and other pertment information for - . . 
these exam 16S are iven in Tables v & VI 25 and dried to remove excess moisture. A polymeric 

. P g ' backing was then applied to the fabric and cured at a 

EXAMPLES 57_83 temperature of from 200°-235° F for from 10-30 min 
utes. The coated material was then tested on an Atlab 

In these examples the samples treated were conven- . . . . _ . Tester 1n the manner described above in connection 
tional woven and nonwoven fabrics. In most cases the . . . . . . . 30 with Examples 57-83. In these examples the humectant 
antistatic coatmg was applled to the textile and drled to . . . . . . . . . was not formed in situ, but instead was added directly 
remove the excess morsture. The amme utilized was in . . . . 

. . . . . to the antlstatrc composltion. 

accordance with the description glven 1n accordance . . . . . - . . The composition of the antistatic coatmg as well as 
with Examples 1 to 25. In these examples a wetting . . . test results and other pertinent data for these examples 
agent was not utilized. are iven in Table VI" 

In these examples the humectant was formed in situ 35 g ' 
b the reaction of a basic corn onent with an acidic y . p EXAMPLES 114-123 
component as in Examples 1-25. The procedure for 
these examples was as follows: The samples were cut In these examples the ?ooring was treated in accor 
and coated with the antistatic coating. In these exam- dance with the information outlined in Table IX. The 
ples the coating weight was based on the weight of the 40 electrostatic test results of the treated ?ooring is given 
fabric in question. A polymeric backing was then ap- in Table X. 

TABLE I 

Humectant Coating 
Parts pH wt. in 

Ex. Basic Organic Parts Wetting Electro- Parts Adjustment Carpet ozs. per 
No. Com- Parts Acid Parts Amine Agent lyte Parts Water Acid or Base pH Fiber sq. yard 

pound 

>1 NaOH 40 Acetic 60 2O 2 NaCl 2 210 KOH 9 Nylon 5.2 
2 NaOH 40 ” 60 20 2 NaCl 2 210 KOH 9 Nylon 4-6 oz. 
3 NaOI-I 56 Formic 46 20 2 NaCl 2 I80 TRIETA 9 Nylon 5 .4 
4 NaOI-I 4O Acetic 60 20 2 NaCl 2 210 NaOH 8 Nylon 4 
5 NaOH 40 " 60 20 2 NaCl 2 210 NaOH 8 Wool 4 
6 KOH 56 Formic 46 20 2 NaCl 2 I80 NaOH 9 Nylon 4 
7 KOH . 56 " 46 20 2 NaCl 2 180 NaOH 9 Wool 4 
8 NaOH 2O " 23 10 l KC] 1 I50 NaOH 10 Nylon 6 
9 NaOH 20 " 23 10 l KCI l 150 NaOH 10 Wool 6 
l0 KOH 56 Acetic 6O 20 2 NaCl 2 200 NaOH 1 1 Nylon 4 
ll KOH 56 Acetic 60 20 2 NaCl 2 ' 200 NaOH 11 Wool 4 
l2 KOH 56 " 74 25 2 NaCl 3 500 NaOH 12 Nylon 4 
13 KOH 56 " 74 25 2 NaC 3 500 NaOH 12 Wool 4 
14 KOH 69 Formic 56 25 3 NaCl 2.5 245 KOH 12 Nylon 4 
l5 KOH 69 ” 56 25 3 NaCl 2.5 245 KOH 12 W00] 4 
16‘ Nylon 
l7l Wool 
l8 KOH 56 Formic 56 20 2 NaCl 2 I50 KOH 9 Acrylic 4 
19 KOH 56 " 56 20 2 NaCl 2 150 KOH 9 Polyester 4 
20 KOH 56 " 56 2O 2 NaCl 2 I50 KOH 9 Polypropylene 4 
21 KOH 56 " 56 20 2 NaCl 2 150 NH4OH 9 Nylon 4 
22 KOH 56 ” 56 20 2 NaCl 2 I50 Dietanol amine 9 Nylon 4 
23 KOH 56 " 56 2O 2 NaCl 2 150 Morpholene 9 Nylon 4 
24 KOH 56 " 56 20 2 NaCl 2 I50 TEA 9 Nylon 4 
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TABLE 1A — FLAMMABlLlTY IMPROVEMENT 

Experiment No. 18 was thickened to 2,000 cps with 
.8% ethyl-cellulose. The thus treated material and the 

22 
The samples were tested for ?ammability by the 

DOC-FF-l-70 Test. 

- ‘ NUMBER NUMBER 

untreated material of Experiment 18 were then both 5 SAMPLE OF PASS OF FAILURE 
applied at 6 ozs. to the back of a nylon, shag carpet 
with a loose twist of 48 ozs. faceweight nylon. The ma— Experiment NO- 18' 6 OZ/$q- yd‘ 3 0 
terial was dried and a latex adhesive compound was ap- 538822?‘ No‘ 18' 6 OZ/Sq' yd‘ 8 O 
plied on the back in the conventional way and jute 
backing applied. It was then dried and thereafter cured. Arte‘ Shampomng 

Part of each sample was shampooed with a sodium ‘0 Experiment No. 18- 6 oz/sq. yd. 0 8 
lauryl sulfate shampoo and a commercial home sham- géggrlmem NO- 18- 6 oz/Sqv W1 8 0 
poo. cps 

15 

TABLE 11 

STATIC RESULTS ACCORDING TO AATC 134-1969 

Before Cleaning After Steam Cleaning Control - No Treatment 

Ex. Chrome Leather Neolite Chrome Leather Neolite Chrome Leather Neolite 

l +1000 Volts +1300 Volts 1000 Volts 1100 Volts +9.000 Volts -~4 to 5,000 Volts 
2 —l500 to —500 -—800 to —1200 850 700 +9,000-10,000 —5,000 to 8,000 
3 l 100 1200 900 1000 
4 1100 900 800 700 
5 1300 1100 700 900 
6 1000 1100 1,100 1000 
7 700 1000 600 800 
8 1200 1300 500 500 
9 900 1200 800 900 
10 800 700 700 500 
l 1 -—1 100 -—900 —700 —-l200 900 1000 
12 1200 l 100 800 1000 
13 500 700 300 400 
14 800 900 710 200 
15 l 100 1000 700 900 
16 1200 1000 700 900 
17 1 100 1000 1200 900 
18 200 100 100 200 1 1.000 6,000 
19 300 200 200 300 7,000 3 ,000 
20 100 200 200 400 9,000 5 ,000 
21 1100 1200 1000 1200 
22 800 1 100 800 1000 
23 700 800 500 700 
24 1200 1000 800 800 

TABLE 111 

Humcctant pH Coating 
Parts Adjustment wt.in 

Ex. Basic Organic Part5 Wetting Elec- Parts Acid Carpet ozs.per 
tro 

No. Compound Parts Acid Parts Amine Agent lyte Parts Water or Base pH Fiber sq.yard 

25 NaOH 4O Acetic 60 20 2 NaCl 2 210 Trethanol 8 Nylon 4 
31111116 

26 NaOH 40 do. 60 2O 2 NaCl 2 210 do. 10 Wool 5 
27 KOH 56 Formic 46 20 2 NaCl 2 180 Diethanol 8 Nylon 4 

amine 

28 KOH 56 do. 46 20 2 NaCl 2 180 do. 9 W001 4 
29 NaOH 20 do. 23 10 1 KCl 1 150 do. 10 Nylon 4 
30 NaOH 20 do. 23 10 1 KCl 1 150 do. 12 Wool 4 
31 KOH 56 Acetic 60 20 2 NaCl 1 200 NH4OH 10 Nylon 4 
32 KOH 56 do. 60 20 2 NaCl 1 200 do. Wool 4 
33 KOH 56 Propionic 74 25 2 NaCl 3 500 KOH 8 Nylon 5 
34 KOH 56 do. 74 25 2 NaCl 3 500 do. 8 W001 5 
35 KOH 69 Formic 56 25 3 NaCl 2.5 245 do. 8 Nylon 5 
36 KOH 69 do. 56 25 3 NaCl 2.5 245 do. 8 W001 5 
37 29% NH4OH 121 Acetic 60 *20 2 NaCl 2 200 NH4OH 8 Nylon 4 
38 29% NH4OH 121 Formic 46 20 2 NaCl 2 200 do. 8 do. 5 
39 29% NH_,OH 121 Propionic 74 20 2 NaCl 2 400 do. 8 go. 4 
40' 0 
4|' Wool 

'Untrcatcd control 
‘Ouutcrnized ammonium sulfate 
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' TABLE VI 

STATIC RESULTS ACCORDING TO AATC 134-1969 
Bcfore'Cleaning 

STATlJC. ARQESVULTIS ACCORD‘lNG'TO’ AATC 1 34_ 1 969 
1 After Steam‘ Cleaning 

Before Cleaning After Steam Cleaning -. ~> ,1 Ex‘. Chrome _, Neolite v.Chrorne . ‘ Neolite ‘ _. 

Ex Chrome Leather Neolite Chrome Leather Neolitc 5 ’ Leather .Lj-eallher - 

25 42 1 ‘400 . 200 w . 1- 1500‘, .300 

26 1200 900 1400 1000 43 r 600. 400 , $800 .500 
27 900 1200 1100 1100 44 30° 60° ' . "0° ' 70° 
28 1500 I200 I200 I500 45 800. 1 100 . '- 1000 ' 1500 
29 1200 1400 1100 1700 46 509 70° 1 400- 600.. 
30 1400 1100 1200 1200 '0 47 6°‘) 500 700 700 . 
31 900 700 ' 800 I000 48 1200 ‘ '1500 1500 1900 ' i 

32 1600 1200 1500 1100 49 80° ' ~1 100 - 1200 ~ 2200 
33 1400 1 100 1600 1500 50 400 600 500 700 
34 1700 1700 2000 2000 51 200 400 400 600 
35 1600 1700 1900 1800 52 700 500 800 800 
36 600 700 800 900 53 1100 800 1500 1200 
37 1 100 900 1500 700 15 54 3200 2900 4200 3700 
38 1200 1300 1300 1500 55 2800 2400 3600 4200 
39 1700 1500 1500 1200 56 3700 3200 3900 3800 
40 15 .000 8000 14000 9000 
41 l 1000 9000 10000 6000 

TABLE V 

1 - .Coating 

Parts Elec- 'pH adjust— wt. in 
Ex, Parts ~ wetting tro- Parts ment acid . Carpet ozs. per . 
No. Humectant Parts amine agent lyte Parts water or base pH ?ber sqv yard 

.42 Sorbitol ester1 10 20 1 NaCl 1 70 NaOH 8 Nylon 4 
43 CaClz 20 20 2 — (2) 100 NaOH 8 Nylon 5 
44 CaCl, 20 20 2 — (2) 100 NaOH 9 Nylon 6 
45 CaClz 20 20 2 — (2)v 100 NaOH 10 Wool 6 
46 CaCl, 3O 2O 2 — (2) l 10 NaOH 1 1 Nylon , 4 
47 CaClz 3O 2O 2 — (2) 1 l0 KOH 12 Nylon 5 
48 CaClz 30 20 2 — (2) 110 KOH 7.5 Wool 6 
49 CaClz 40 20 2 — (2) 120 KOH 8 Nylon 7 
50 CaClz 40 2O 2 - (2) 120 KOH 9 Nylon 10 
5 l CaCl2 40 2O 2 —- (2) I20 Triethanol 8 'wool 12 

amine ' . 

52 Urea l0 l0 1 CaCl2 10 100 " 7 ' Nylon 3 
53 Urea 30 10a 1 NaCl , l 110 ” l0 . Nylon ' 3 
54 CaClz 30 10" 2 — (2) 100 " 1] Nylon 2% 
555 Nylon 
565 Wool 

'Ethoxylated Sorbitol lauric acid ester. 
‘Humectant was electrolyte. 
JN-octyl, N<erhyl morpholinium ethosulfate. 
‘Quaternary diethyl sulfate imidazoline. 
‘Untreated control. 

> TABLE V11 

Humectant 
pH Charge 

Ex. Basie Organic Parts Electro- Parts Adjustment Nylon Oz./ Build-up 
No. Compound Parts Acid pts Amine lyte Parts Water Acid or Base pH Textile yards2 in kv. 

57 NaOH 40 Acetic 60 20 NaCl 2 210 Triethanol 7.5 Taffeta 4 l .O 
amme 

58 NaOH 40 " 6O 20 NaCl 2 210- " r 8 " 5 .5 
59 NaOH 40 " 60 20 NaCl 2 210 ‘ " 9 Upholstery 6 1.0 
60 NaOH 40 " 60 20 NaCl 2 210 ' " l0 " 4 - .0 

6l KOH 56 Formic 46 20 ., NaCl 2 180 KOH 8 Taffeta ’ 4 .5 
62 KOH 56 ' " 46 20 NaCl 2 180 " 10 " 5 .0 
63 KOH 56 " 46 20 NaCl 2 180 " l2 Upholstery ' 5 - 0.5 
64 KOH 56 " 46 20 NaCl 2 180 " ll " 5 .0 
65 NaOH 20 " 23 10 KCl 1 150 " 9 Taffeta 4 .5 
66 NaOH 20 ” 23 1O KCl 1 150 " 8 ” 4 » v0 
67 NaOH 2O " 23 10 KCl 1 150 " l0 Upholstery 4 .5 
68 NaOH 20 " 23 10 KCl 1 150 " ll ” 6 .5 
69 KOH 56 Acetic 6O 2() NaCl 2 200 NH4OH 8 Taffeta 6 .0 
70 KOH 56 " 6O 20 NaCl 2 200 " 9 " 8 .0 
71 KOH 56 " 60 2O NaCl 2 200 ' ' l0 Upholstery l0 .5 
72 KOH 56 " 60 20 NaCl 2 200 ” ll " 4 .0 
73 KOH 56 " 74 25 NaCl 3 500 Dietanol 8 Taffeta 6 . 1.5 

amine ’ I 

74 KOH S6 " 74 25 NaCl ' 3 500 " l0 .” 8 . .1 
75 KOH 56 Acetic 74‘ 25 NaCl 3 500 Triethanol 8 Upholstery 4 1.5 

' amme ~ 

76 KOH 56 " 74 25 NaCl 3 500 " 9 ' ” . 4 1 ' .l 

77 KOH 69 Formic 56 25 NaCl 25 245 " 1 10‘ v. Taffeta ' 4 .0 
78 KOH 69 " 56 25 NaCl 25 245 " 7.3 " - 6 .0 
79 KOH 69 " 56 25 NaCl 25 245 " 8 Upholstery 6 .5 
80 KOH 69 " 56 25 NaCl 25 245 " . 9.. " 6 4 .0 

81 29%NH OH 121 Acetic 60 20 NaCl 2 200 NH4OH 8 Taffeta 8 0-1 
82 29%NH OH 121 Formic 46 20 NaCo 2 200 " 9 " 9.. .3 0,-1 
83 29%NH OH 121 Acetic 74 20 NaCl 2 200 " l0 "' 3 1, . ,1 
84I Upholstery 6 KV 
851 Taffeta S KV 

‘Untreated. 
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wherein R represents an aliphatic hydrocarbon radical 
of from about eight to 22 carbon atoms, R’ represents 
a member of the group consisting of hydrogen and 
methyl and n represents an average integer of from 1 
to 51; a quaternary ammonium compound; a phos 
phate ester; alkali metal salts of C6_24 sulfated alcohols 
and sulfonated CH; esters of carboxylic acids; and 

b. from 1 to 5 parts by weight of a humectant selected 
from the group consisting of anionic and nonionic 
humectants, and when said humectant is a nonionic 
humectant, a strong electrolyte, said electrolyte 
being neutral salt of a strong base and a strong acid. 

2. A composition as de?ned in claim 1, wherein said 
quaternary ammonium compound is a quaternized co 
polymer of N-vinyl lactam and a monovinyl monomer 
copolymerizable therewith. 

3. A composition as de?ned in claim 2, wherein said 
N-vinyl lactam has the formula 

wherein R represents an alkylene bridge group neces 
sary to complete a five, six or seven-membered hetero 
cyclic ring system, R1 represents hydrogen or a methyl 
group, and n is at least 3. 

4. A composition as de?ned in claim 1 wherein said 
quaternary ammonium compound has theformula 

150;: 
Hz -CH3 

R - N-R' 

\ 

2 
wherein R = —(CHY),l —CH3 and n = 6 to 26 and R" 
and R’ = —(CHY),, -(CH3 and n = 0 to 6, Y = hydro 
gen or alkyl. 

5. A composition as de?ned in claim 1 additionally 
containing .1 to 20% by wt. of a thickening agent. 

6. A composition as de?ned in claim 5, wherein said 
thickening agent is selected from the group consisting 
of hydroxyethyl cellulose, methyl cellulose, acrylic acid 
and starch. 

7. A composition as de?ned in claim 1, said humec 
tant being selected from the group consisting of deli 
quescent alkali metal salts of lower alkyl carboxylic 
acids, calcium carbonate, glycerol, urea, ethylene gly 
col‘, sorbitol,'ethoxylated sorbitol lauric acid esters, and 
mixtures thereof. 

8. A composition as de?ned in claim 1-, wherein the 
humectant is calcium chloride. 
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9. A composition as de?ned in claim 1, wherein the 

humectant is a deliquescent alkali metal salt of a lower 
alkyl carboxylic acid having from one to four carbon 
atoms and there is present as an electrolyte at least 0.01 
parts by weight of a compound selected from the group 
consisting of sodium chloride and calcium chloride. 

10. A composition as defined in claim 1, wherein the 
humectant is a nonionic humectant selected from the 
group consisting of sorbitol humectants, glycerol and 
urea, and there is present as an electrolyte at least 0.01 
parts by weight of an electrolyte selected from the 
group consisting of sodium chloride and calcium chlo 
ride. 

11. A composition as de?ned in claim 1, wherein said 
humectant is an ethoxylated sorbitol lauric acid ester. 

12. A composition as de?ned in claim 1, wherein 
component (a) is N-octyl-N-ethyl morpholinium etho 
sulfate. 

13. A composition as de?ned in claim 1, wherein 
component (a) is a phosphate ester. 

14. A composition as de?ned in claim 13, wherein 
said phosphate ester is a phosphate ester of a nonionic 
surface active condensation product of at least 1 mole 
of ethylene oxide with 1 mole of a compound contain 
ing at least six carbon atoms and a reactive hydrogen 
atom. 

15. A process for the preparation of an antistatic 
coating composition comprising an aqueous liquid ?uid 
medium having a pH in the range of from about 7 to 13 
and containing as essential active material a member 
selected from the group consisting of 

a. one part by weight of an alkoxylated tertiary amine 
having the formula 

wherein R represents an aliphatic hydrocarbon radical 
of from about eight to 22 carbon atoms, R’ represents 
a member of the group consisting of hydrogen and 
methyl and n represents an average integer of from 1 
to 51; a quaternary ammonium compound; a phos 
phate ester; alkali metal salts of C6_2., sulfated alcohols 
and sulfonated CH, esters of carboxylic acids; and 

b. from 1 to 5 parts by weight ofa humectant selected 
from the group consisting of anionic and nonionic 
humectants, and when said humectant is a nonionic 
humectant, a strong electrolyte, said electrolyte 
being a neutral salt of a strong base and a strong 
acid, comprising adding substantially equimolar 
amounts of an alkali metal base and an aliphatic 
carboxylic acid having from one to four carbon 
atoms to water to thereby produce the humectant 
in situ, adding thereto the active material and thor 
oughly mixing the same to obtain a uniform com 
position, and adding to the mixture a neutralizing 
base in such amount as to adjust the pH of such 
mixture within the range of 7-13. 

16. The process of claim 15, further comprising 
thickening said composition with a thickening agent se 
lected from the group consisting of hydroxyethyl cellu 
lose, methyl cellulose, acrylic acid and starch. 

* * * * * 


