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This invention relates to antistatic preparations and to 
a process of treating textile materials, and more particul 
larly synthetic textile materials or mixtures of synthetic 
and natural fibers, with such preparations so as to pre 
vent generation and accumulation of Static electricity in 
said textile materials. 

It is known that textile materials composed of syn 
thetic fibers often accumulate disturbing electric charges 
on working and processing or using such materials. This 
property of generating and accumulating static electricity 
is especially pronounced in materials made from poly 
condensation products, such as polyesters, polyamides, 
and the like; from vinyl polymerization products, such 
as polyvinyl chloride, polyvinyl acetate, and the like; 
from polymers of acrylic acid. derivatives, such as poly 
mers of acrylic acid esters, acrylonitrile, and the like. 
Natural fibers containing nitrogen, such as silk and wool, 
are also subject to the generation and accumulation of 
static electrical charges at least to a certain extent. 

Generation of static electricity and accumulation of 
electric charges considerably interfere with mechanical 
processing of said materials and are an inconvenience in 
their use. For example, in carding, drawing and spin 
ning of such fibers, static electricity can be generated to 
such an extent that further processing will be rendered 
impossible because, due to such accumulation of electric 
charges, the individual fibers are caused to spread, loose 
fibers may be attracted to or repelled from the fibers 
being worked and the spinning material may become 
wrapped upon rotating parts of the processing machines. 
Woven and knitted fabrics made from such fibers can 
often be processed and packed only with great difficulty. 
On wearing finished garments of such materials, such 
garments either adhere and cling to each other and to 
the wearer or they repel each other in an undesired and 
objectionable manner. 

It is one object of the present invention to provide a 
simple and effective process of preventing generation and 
accumulation of static electricity, in textile materials, or 
of eliminating or at least considerably reducing static 
charges generated or accumulated therein. 
Another object of the present invention is to provide 

preparations for the treatment of synthetic fiber mate 
rials, which preparations prevent generation and accu 
mulation of static electricity in said fibers cn Subsequent 
spinning and further processing. 
A further object of the present invention is to provide 

an impregnating preparation for the treatment of finished 
woven or knitted fabrics made of synthetic fiber material, 
said impregnating preparation safeguarding such fabrics 
against accumulation of static charges. 

Still another object of the present invention is to pro 
vide synthetic fiber material which is substantially free 
of static electricity and does not develop static charges 
on processing it and on wearing garments or using prod 
ucts made therefrom. 

Various other objects and advantages of our inven 
tion will become apparent as this description proceeds, 
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In principle, the present invention consists in treating 
the textile material during its manufacture, during proc 
essing and finishing, or during its use with neutral alkyl 
ene oxide addition compounds of acid phosphoric acid 
esters of higher molecular hydroxyl compounds. As a 
result of such a treatment, generation and accumulation 
of static electricity in said textile materials are prevented 
or at least reduced to such an extent that it has no more 
disturbing effect on processing and using said materials. 
The antistatic preparations used for the treatment of 

textile materials and more particularly of synthetic tex 
tile materials are preferably aqueous solutions or disper 
sions of such alkylene oxide addition compounds of acid 
phosphoric acid esters of higher molecular hydroxyl com 
pounds. Such aqueous solutions or dispersions must 
contain at least about 1. g. of said addition compounds 
per liter. Amounts between about 1 g. and about 50 g. 
per liter are ordinarily sufficient to produce the desired 
effect. Higher concentrations may, of course, also be 
employed but usually will serve no useful purpose. 

It is understood that the concentration of the addition 
compound in the aqueous solution or dispersion depends 
upon the type of textile material to be treated and the 
method of treatment to be employed. It is readily pos 
sible to determine by simple preliminary tests the opti 
mum concentration of the addition compound which 
should be used for each preparation, for each textile ma 
terial and for each method of treatment. 
One of the methods advantageously used in this treat 

ment comprises spraying or sprinkling the fiber material, 
for instance, in the form of staple fiber on conveyer belts, 
with antistatic solutions or dispersions according to the 
present invention, or the textile material may be sprayed 
therewith in suitable chambers from which unabsorbed 
treatment material may be recovered, or it may be dipped 
or immersed into said solutions or dispersions. 
The antistatic treatment can also be effected during 

winding, spooling, doubling, twisting, and the like opera 
tions, by using spooling and spinning oils containing such 
antistatic addition compounds. 
Where necessary, known emulsifier and dispersing 

agents may be added to the antistatic preparations ac 
cording to the present invention; also hygroscopic agents, 
lubricants, brightening agents and other agents facilitat 
ing further processing and imparting to the treated tex 
tile materials additional improving effects may be used. 
Mineral, animal or vegetable oils, fats or waxes which 
are held in emulsion by said antistatic alkylene oxide 
addition compounds may be used as lubricants in the tex 
tile processing operations. As hygroscopic agents there 
may be employed, for instance, glycerol, glycols, urea 
or hygroscopic inorganic salts, together with the alkylene 
oxide antistatic agents described herein. 
The acid phosphoric acid esters used in the production 

of the alkylene oxide addition compounds forming the 
basis of the new antistatic preparations described herein 
may be produced according to methods known per se, for 
instance, by esterifying higher molecular alcohols with 
phosphorus pentoxide, pyrophosphoric acid, metaphos 
phoric acid and other phosphoric acids containing less 
water in their molecule than pyrophosphoric acid, as well 
as with mixtures of such acids or with phosphorus oxy 
chloride. 

Said acid esters are converted into their alkylene oxide 
addition compounds, i.e. the corresponding neutral mixed 
esters, by the addition of alkylene oxides, especially of 
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ethylene oxide, at a temperature between about 50 C. 
and about 100° C. in the absence of catalysts. Thereby 
1 to 4 or even more mols of ethylene oxide are added to 
each available acid group of the ester used as one of the 
reaction components. 
As starting materials for the preparation of the acid 



es 

phosphoric acid esters there are employed aliphatic, cyclo 
aliphatic, cycloaliphatic-aromatic, and aliphatic-aromatic 
hydroxyl compounds with at least 6 carbon atoms in 
their molecule, such as hexanci, ectanol, dodecanol, oley 
alcohol, octadecanol, cyclichexanol, alkyl cyclohexyl alco 
hols, naphthene alcohols, benzyl alcohol, tetrahydro 
naphthol, decahydronaphthol, alkyl phenols and the like 
hydroxyl compounds. The hydroxyl compounds may also 
contain substituents or their hydrocarbon chain may be 
interrupted by hetero atoms, such as oxygen, Sulfur, of 
nitrogen, or by hetero atom groups derived from Said 
hetero atoms. 
As alkylene oxide there is primarily used ethylene oxide, 

but propylene oxide, glycide, and the like alkylene com 
pounds may also be employed. 

Alkylene oxide addition compounds of acid phosphoric 
acid esters as they are contained in antistatic preparations 
produced according to the present invention may be, for 
instance, the following compounds: 
The condensation product of 2 Inols of a technical 

grade mixture of hexadecanol and octadecanoi with 1 mol 
of phosphorus pea toxide and 5 to 7 mois of ethylene 
oxide; the condeiasation product of 2 mols of octadecanol 
with 1 mol of phosphorus pentoxide and 4 to 8 mols of 
ethylene oxide; the condensation product of 1.5 mols of 
dodecanol with 1 mol of phosphorus pentoxide and 6 to 
10 mols of ethylene oxide; and sinnilar compounds based 
upon the use of hydroxyl compounds such as specified 
above. 
The following examples serve to illustrate the present 

invention without, however, limiting the same thereto. 
Example I 

Cut staple fibers of polyvinyl chloride, polyanides, poly 
acrylonitrile, or polyesters are treated with an aqueous 
dispersion containing 5 g. per liter of a coindensation 
product of 2 mois cf a mixture of fatty alcohols having 
16 and 18 carbon atoms in their molecules, 1 mol of 
phosphorus pent oxide, and 4 to 6 mols of ethylene oxide 
by sprinkling the fibers on a conveyer belt with said 
aqueous dispersion. Thereafter the treated fibers are 
centrifuged and dried in a conventional manner. 
The resulting fibers do not generate and accumulate 

static electricity and can be processed with great ease by 
spinning. 

Example II 
Synthetic fibers as employed in Example are treated, 

in the form of endless filaments, during winding, spocling, 
doubling, and twisting with spooling crispinning oils which 
'contain, finely and unifornily dispersed therethrough, 3% 
of the condensation product of 2 mols of a fatty alcohol 
mixture C12-C1s, 1 mol of phosphorus pentoxide, and 4 
to 8 mols of ethylene oxide. In this manner, antistatic 
finished yarns of excellent closeness of the twist and good 
elastic properties are obtained. 

- Example III 

For spinning synthetic fibers as set forth in Example I 
in mixture with natural fibers such as wool or cotton, 
wool oils and spinning oils prepared, for instance, on the 
basis of fatty acids, fatty acid glycerides, and/or mineral 
oils, are conyentionally used. According to the present 
invention 2% to 5% of the condensation product of 2 
mols of decanol, 1 mol of phosphorus pentoxide, and 4 to 
8 mols of ethylene oxide are added to such wool oils and 
spinning oils and are finely and uniformly dispersed 
therethrough. The resulting preparations not only impart 
satisfactory antistatic properties to yarns spun therewith 
but also excellent resistance against distortion and draft 
and warping, and yield yarns of uniform quality. 
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4. t 
Example IV 

Finished woven or knitted fabrics made of synthetic 
fibers of the classes heretofore set forth are impregnated 
with an aqueous dispersion of the condensation product 
of 2 mols of a mixture of fatty alcohols having 16 and 18 
carbon atoms in their molecules, 1 mol of phosphorus 
pentoxide, and 4 to 6 mols of ethylene oxide, said dis 
persion containing 30 g. of said condensation product per 
liter. Impregnation is effected by treatment on a Foulard 
machine or similar sizing or impregnating device. The 
impregnated fabrics do not generate static electricity on 
friction and have an agreeable feel similar to that of 
natural fibers. 

It is to be understood that many changes and varia 
tions in the composition of the antistatic preparations, in 
the components forming the neutral alkylene oxide addi 
tion compounds of acid phosphoric acid esters of higher 
molecular organic hydroxyl compounds, in the announts 
of said addition compounds present in said preparations, 
in the methods of treating textile materials with said 
preparations, and in other features of our invention may 
be made without departing from the spirit of our inven 
tion or the scope of the following claims. 
We claim: 
1. An antistatic synthetic textile material impregnated 

with a neutral condensation product, formed by esterify 
ing 1 mol prosphorus pentoxide with 2 mols of fatty 
alcohol with from 6 to 18 carbon atoms, and subjecting 
the resulting acid phosphoric acid ester to a condensation 
reaction with from 1 to 10 mols ethylene oxide at a 
temperature between 50 and 100° C., in an amount suffi 
cient to impart antistatic properties to said synthetic tex 
tile material. 

2. An antistatic synthetic textile material impregnated 
with a neutral condensation product, formed by esteri 
fying 1 mol phosphorus pentoxide with 2 mols of a 
mixture of fatty alcohols having from 16 to 18 carbon 
atoms, and subjecting the resulting acid phosphoric acid 
ester to a condensation reaction with 4 to 6 mols ethyl 
ene oxide at a temperature between 50 and 100° C., in an 
amount sufficient to impart antistatic properties to said 
synthetic textile material. 

3. An antistatic synthetic textile material impregnated 
with a neutral condensation product, formed by esteri 
fying 1 mol phosphorus pentoxide with 2 mols of a 
mixture of fatty alcohols having from 12 to 18 carbon 
atoms, and subjecting the resulting acid phosphoric acid 
ester to a condensation reaction with 4 to 8 mols ethylene 
oxide at a temperature between 50 and 100° C., in a 
sufficient amount to impart antistatic properties to the 
textile material. 

4. An antistatic synthetic textile material impregnated 
with a neutral condensation product, formed by esterifying 
1 mol phosphorus pentoxide with 2 mols decanol, and 
subjecting the resulting acid phosphoric acid ester to a 
condensation reaction with 4 to 8 mols ethylene oxide at 
a temperature between 50 and 100 C., in an amount 
sufficient to impart antistatic properties to the textile 
material. 
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