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This invention relates to novel compositions of matter 
for use in the textile art. More particularly, this inven 
tion relates to novel antistatic and lubricating composi 
tions for treating textile ?bers and to ?bers treated there 
with. 

Lubricants and like compounds are usually applied to 
textile ?bers, ?laments, yarns and the like to reduce the 
tendency toward breakage of the individual ?laments when 
they are subjected to various mechanical strains, and to 
lubricate the individual ?laments in order to facilitate 
handling in such operations as spinning, twisting, wind 
ing, reeling, drafting, weaving, carding, combing, and the 
like. 

Textile ?bers also tend to accumulate electrostatic 
charges during the various handling operations such as 
spinning, twisting, winding, and the like. The accumula 
tion of electrostatic charges causes the ?bers to become 
electrically repellent to one another and to become elec 
trically attracted to the equipment on which they are 
handled.- As is known in the art, such a condition is 
highly undesirable in that it interferes substantially with 
the e?iciency and effectiveness of processing operations. 
It is therefore desirable that the applied composition re 
duce substantially or completely eliminate the tendency 
of the treated textile ?bers to accumulate undesirable 
electrostatic charges during processing. 
The new synthetic resin ?bers such as those prepared 

from polyester resins, polyamide resins, polyole?n resins, 
and resins prepared by the polymerization and copolym 
erization of certain acrylic compounds have proved highly 
satisfactory for use in the textile industry. These ?bers, 
which normally have hydrophobic properties, are used 
in the manufacture of fabrics and like materials. Often, 
these hydrophobic ?bers are blended or associated with 
hydrophilic ?bers such as cotton, wool, viscose and the 
like to provide fabrics having certain desired properties. 

Various lubricating and antistatic compositions have 
been proposed for treatment of the above-mentioned hy 
drophobic synthetic resin ?bers. However, these com 
positions have not proved entirely satisfactory in use. 
One particular problem involved in the use of known 

treating compositions is that, when hydrophobic ?bers 
treated therewith are blended with hydrophilic ?bers, the 
applied composition tends to migrate to the hydrophilic 
?bers leaving the hydrophobic ?bers substantially devoid 
of antistatic protection and satisfactory frictional char 
acteristics. 

This invention has for one of its objects novel anti 
static and lubricating compositions for application to 
hydrophobic ?bers. 
Another object of this invention is a textile ?ber treated 

with the novel antistatic and lubricating compositions of 
this invention. 

Other objects of this invention will, in part, be obvious 
and will, in part, appear hereinafter. 
For a complete understanding of the nature and the 

objects of this invention, reference is made to the follow 
ing detailed description. _ 

Brie?y, in accordance with this invention, there are 
provided novel antistatic and lubricating compositions 
adapted particularly to be applied to textile ?bers having 
hydrophobic properties such as textile?bers prepared 
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with polyamide resins, polyester resins, polyole?n-resins, 
acrylic resins, and the like whereby there is provided 
treated textile ?bers having outstanding antistatic proper- . 
ties and frictional properties. 
The base antistatic and lubricating composition of this 

invention is comprised of, by weight, (A) from about 20' ? 
parts to 75 parts of a water-soluble compound which is 
a mixture of monohydroxy oxyethylene oxy 1,2-propylene 
aliphatic monoethers having a viscosity of from about 
200 to 700 Saybolt Universal Seconds at 100° F. and in 
which ethylene oxide and 1,2-propylene oxide are com 
bined therein as oxyethylene and oxy 1,2-propylene 
groups in a weight ratio of 1,2-propylene oxide to ethyl- : 
ene oxide of from 60:40 to 40:60, the monoethers of said 
mixture containing in a single molecule both the oxy 
ethylene group and the oxy 1,2-propylene group, (B) from 
about 5' parts to 35 parts of lauryl acid phosphate, (C) 
from about 1 part to 10 parts of morpholine, (D) from 
about 5 parts to 25 parts of polyoxyethylene glycol having 
a molecular weight of from about 1,000 to 2,000, and 
(E) from about 1 part to 5 parts of o-phenylphenol. 
While the above composition has proved highly satis 

factory in use, other components can be incorporated 
therein, if desired, to improve, to some degree the anti 
static and/ or lubricating properties thereof. 

Thus, while the antistatic properties of the above base 
composition are highly satisfactory for most applications, 
the antistatic properties can be improved somewhat by 
the incorporation therein of from about 5% to 30% by 
weight, based on the total weight of the base composition, 
of polyoxyethylene lauryl amine wherein the polyoxy 
ethylene group has an average molecular weight of about 
200. This compound can be prepared by reacting lauryl 
amine with ethylene oxide, the ethylene oxide being em 
ployed in an amount sufficient to provide a polyethylene 
lauryl amine wherein the polyoxyethylene group has an 
average molecular weight of about 200. Such a com 
pound is available commercially as Atlas G 3780A. 

Also, the antistatic properties can be improved by the 
addition to the base composition of the N,N-diethylamino 
ethanol salt of oleyl sulfate. The amountemployed will 
be from about 5% to 25% by weight, based on the total 
weight of the base composition. This compound has the 
structural formula 

(I) " CzHs + 

ctiH,,o—s|-o- nnqontomon C2115 

Component (A) of the base composition is a mixture 
having relatively high molecular weight and which com 
prises molecules 
formed predominantly of the 
—OCzH4--, and the oxy l,2,-propylene group, 

Such mixture can result, for instance, from the reaction 
of a monohydroxy aliphatic alcohol such, for example,, i 
as butanol with alkylene oxide mixtures containing, for: _ 
the most part, ethylene oxide and 1,2-propylene oxide. 
A mixture of monohydroxy oxyethylene oxy 1,2-propyl 
ene aliphatic monoethers can be prepared by adding a 
substantially aldehyde-free mixture of ethylene oxide and 
1,2-propylene oxide to an aliphatic monohydroxy alco,- 
hol having from about 1 to 10 carbon atoms such, for 
example, as butanol, under substantially anhydrous 
conditions in an amount which is at least about 6 moles 
of said oxides for each mol of alcohol, the oxides pres 
ent in said mixture being comprised of, by weight, from 
about 60 to 40 parts of 1,2-propylene oxide and from 
about 40 to 60 parts of ethylene oxide. 

containing polyoxyalkylene chainsv 
oxyethylene group, 

The preferred - 
mixture of oxides is about equal parts, by weight, of they 
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oxides. That is, in the oxide mixture, there is present 
for each one part by weight of ethylene oxide, one part 
by weight of 1,2-propylene oxide. 
The mixture of oxides is added at such rate as to main 

tain a substantially uniform concentration of unreacted 
oxide in the reaction zone while maintaining the reac 
tion mixture at a temperature of from about 80° C. to 
160° C. and at a pressure of from about 5 p.s.i. to 50 
p.s.1. 

Mixtures of monohydroxy oxyethylene oxy 1,2-pro 
pylene aliphatic monoethers and their method of prepara 
tion are disclosed and described in Patent 2,425,755 of 
August 19, 1947, reference to which is hereby made. 
Mixtures of monohydroxy oxyethylene oxy 1,2-propyl 
ene aliphatic monoethers are available commercially un 
der the proprietary designation Ucon. As set forth here~ 
inabove the preferred mixture of monohydroxy oxy 
ethylene oxy 1,2-propylene aliphatic monoethers are 
those which have a viscosity of from about 200 to 700 
SUS (Saybolt Universal Seconds) at 100° F. 

Example I 

Particularly suitable as component (A) is a mixture 
of monohydroxy oxyethylene oxy 1,2-propylene butyl 
monoethers having a viscosity of about 300 SUS at 
100° F. and in which ethylene oxide and 1,2-propylene 
oxide are combined therein as oxyethylene and oxy 1,2 
propylene groups in a ratio which is about one part of 
1,2-propylene oxide for each part of ethylene oxide, by 
weight, the monoethers of said mixture containing in a 
single molecule both the oxyethylene group and the oxy 
1,2-propylene group. This mixture is prepared as here 
inbefore described using ‘butanol as the aliphatic mono 
hydroxy alcohol. Such a mixture is available commer 
cially under the proprietary designation Ucon 50 HB 260. 
The lauryl acid phosphate component (B) can be 

» either dilauryl phosphate (C12H25)2HPO4, monolauryl 
phosphate (CmH25)H2PO4, or mixtures thereof. 
The polyoxyethylene glycol component (D), also re 

ferred to in the art as polyethylene glycol, employed in 
preparing the base composition of this invention can be 
polyoxyethylene glycol having an average molecular 
weight of from about 1,000 to 2,000. These compounds 
are well known in the art and are available commer 
cially. Thus, for example, a polyoxyethylene glycol 
having an average molecular weight of about 1540 is 
is available commercially under the proprietary designa 
tion Carbowax 1540. . 

In preparing the novel lubricating and antistatic com 
positions of this invention, the components in the de 
sired amounts are admixed or blended together in any 
conventional manner such, for example, as by blending 
in a high-speed blender or by stirring with a motor-driven 
stirrer. . 

The base compositions of this invention are either com~ 
pletely soluble or completely dispersible in water de 
pending on the water solubility of the individual com 

' ponents of which the formulation is comprised. Thus, 
the application of the novel composition of this inven 
tion to textile ?bers is conveniently and preferably ac 
complished by employing water as a vehicle or carrier 
therefor. The aqueous solution or dispersion can be ap 
plied to textile ?bers in any conventional manner such, 
for example, as ‘by immersion, by wick application, by 
roll application, or by spraying. 
The aqueous solutions or suspensions of the composi 

tions of this invention will usually comprise from about 
5 parts to 25 parts by weight of the composition and 
from about 95 to 75 parts by weight of water. Distilled 
water is preferred. The above proportions are not criti 
cal and can be departed from if desired. The propor 
tions set forth above have proved highly satisfactory in 
use. 

In applying an aqueous solution or suspension of the 
novel composition of this invention to hydrophobic tex 
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tile ?bers, it has been determined, by long CXPEil'lBDCt 
that the amount of antistatic and lubricating compositio 
carried by a ?ber, ?lament, or yarn lies within a rel: 
tively, narrow optimum range. Below the range, insuf? 
cient lubrication and antistatic properties are obtainec' 
While above the range certain properties such as tensil 
strength and processa-bility are affected adversely. Th 
amount of antistatic and lubricating composition carriel 
by the ?bers can be within the range of from about 0. 
percent to 3 percent ‘by weight based on the weight 0 
the ?bers. It is preferred, however, that the appliei 
antistatic and lubricating composition be within the rela 
tively narrow rangeof from about 0.1 percent to l per 
cent by weight based on the weight of the ?bers. 
The following examples are illustrative of this inven 

tion. All parts are by weight unless otherwise indicated 

Example II 

Fibers treated in accordance with this example arr 
continuous ?lament polyester ?bers prepared from poly 
(l,4-cyclohexylenedimethylene terephthalate)., Fibers 0: 
this type are available commercially under the proprie 
tar-y designation Kodel. Fibers of this type are wel 
known in the art and can ‘be prepared in accordance witl 
the teachings of Patent 2,901,466. 
These ?bers, in the form of tow, are treated by spray 

ing with an aqueous emulsion comprised of the follow 
ing composition: ' 

' Part: 

The monohydroxy oxyethylene oxy 1,2-propylene 
butyl monoether mixture of Example I ________ __ 5( 

An approximately equal molar mixture of monolauryl 
phosphate and dilauryl phosphate ____________ __ 25 

Morpholine _ .. _ ____ .. ..... 'i 

Polyoxyethylene glycol having an average molecular 
Weight of about 1540 (Carbowax 1540) _______ __ 15 

o-Phenylphenol ________________ ..; ___________ .._ 3 

The treated fibers can be dried in air or they can be 
placed in an oven maintained at a temperature of from 
about 105° C. to 110° C. for about an hour to remove 
from the applied coating substantially all water. In this 
speci?c example the ?bers are dried in a heated oven. 
The amount of applied composition is equal to about 
0.25 percent by weight based on the weight of the ?bers. 
The treated tow is satisfactorily processed on a Paci?c 
converter into top. The resulting top is of excellent 
quality and is substantially free of defects such as clusters 
and unopened ?bers. , 

Example III 
Polypropylene staple ?bers are treated with an aqueous 

emulsion of the composition of Example II and in ac 
cordance with the procedure described in Example II. 
The applied composition provides excellent control of 
static throughout all textile processing operations to which 
the ?bers are subjected. The amount of applied compo 
sition in this example is about 0.3 percent by weight of 
the total weight of the ?bers. ' 

Example IV 
The following composition, in an aqueous medium, is 

applied by immersion to polyester staple ?bers similar to 
those described in Example II. The amount of applied 
composition is about 0.25% by weight based on the total 
weight of the ?bers. 

- {Parts 

The monohydroxy oxyethylenev oxy 1,2-propylene 
butyl monoether mixture of Example I ______ __ 34 

An approximately equal molar mixture of mono 
lauryl phosphate and dilauryl phosphate _____ .._ 17.5 

Morpholine _______________________________ __ . 5 

Polyoxyethylene glycol having an average molecular 
weight of about 1540 _____________________ __ 10.5 

Polyoxyethylene 200 lauryl amine ___________ -_ 30 
o-Phenylphenol ___________________________ .. .. 3 
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The treated polyester ?bers are blended in a 50 percent-50' 
percent weight ratio with viscose ?bers and aged for 
a week. The test results at the end of this period show 
excellent antistatic properties of the blend thereby in 
dicating substantially no migration of the applied com 
position to the hydrophilic viscose ?bers. Unblended 
polyester ?bers also show excellent antistatic properties. 

Example V 

Polyester ?bers similar to those described in Example 
II are treated with the following composition in an 
aqueous medium. 

Parts 
The monohydroxy oxyethylene oxy 1,2-propylene 

butyl monoether mixture of Example I ____ __ 40 
An approximately equal molar mixture of mono 

lauryl phosphate and dilauryl phosphate ____ __ 20 
Morpholine ______________________________ __ 5.6 

Polyoxyethylene glycol having an average molecular 
weight of about 1540 ____________________ __ 12.0 

N,N-diethylaminoethanol salt of oleyl sulfate ...___. 20 
o-Phenylphenol ___________________________ __ 2.4 

The amount of the above composition that is applied to 
the ?bers is about 0.25 percent by weight based on the 
weight of the ?bers. The applied lubricant gives excel 
lent control of static and also provides highly satisfac 
tory frictional characteristics for the treated polyester 
?bers. 

Satisfactory results are obtained when either staple 
?bers or continuous ?lament ?bers are treated with the 
composition of this invention. 
The novel antistatic and lubricating compositions of 

this invention are adapted particularly for the treatment 
of synthetic resinous ?bers prepared from polyester resins 
such as polyethylene terephthalate and the polyester resins 
disclosed in the above examples; polyamide resins such 
as polycaprolactam (nylon-6), polyhexamethylene adip~ 
amide (nylon-66), and polyhexamethylene sebacamide 
(nylon-68); polyole?ns such, for example, as polyethyl 
ene, polypropylene and poly-l-butene; and polyacrylates. 

Other textile ?bers, ?laments, yarns and the like that 
can be treated with the antistatic and lubricating composi 
tion of this invention include those prepared from the 
organic acid esters of cellulose such, for example, as 
cellulose acetate, cellulose triacetate, cellulose acetate 
butyrate, and cellulose acetate propionatte. 

Fibers, ?laments, yarns and the like treated with the 
novel antistatic and lubricating composition of this inven 
tion are provided with substantial antistatic protection 
for prolonged periods of time. A buildup of electrostatic 
charges on the treated ?bers is substantially eliminated. 
One of the primary advantages of the novel composi 

tion of this invention is that it does not migrate ‘to hydro 
philic ?bers when hydrophobic ?bers, treated with the 
composition, are blended with or associated with hydro 
philic ?bers during textile processing steps, thereby pro 
viding substantially continued control of static and fric 
tional properties during subsequent textile processing 
operations. 
The compositions of this invention provide for highly 

satisfactory ?ber-to-?ber and ?ber-to-metal frictional prop 
erties of the treated ?bers during processing and the like. 
They do not corrode textile equipment and have no toxic 
effects. Furthermore, the novel lubricating and antistatic 
compositions of this invention when applied to hydro 
phobic ?bers of the type described hereinabove provide 
treated ?bers that have excellent tow opening properties. 
In addition, the ?bers treated with the composition of 
this invention do not become sticky or gummy on aging 
and they show excellent heat and light stability. 

It is to be understood that the above description and 
examples are illustrative of this invention and not in 
limitation thereof. 
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We claim: 
1. Blended ?bers having improved antistatic properties, 

said blend being essentially composed of hydrophilic 
?bers and polyester staple ?bers carrying on said polyester _, 
?bers a textile lubricant, said blended ?bers being char 
acterized in that after aging for one week the antistatic 
properties remain substantially una?ected, said lubricant 
being essentially composed of, by weight, 

(A) from about 20 parts to 75 parts of a water soluble 
compound which is a mixture of monohydroxy 
oxyethylene oxy 1,2-propylene aliphatic monoethers 
having a viscosity of from about 200 to 700 Saybolt 
Universal Seconds at 100° F. and in which ethylene 
oxide and 1,2-propylene oxide are combined therein 
as oxyethylene and oxy 1,2-propylene groups in a 
weight ratio of 1,2-propylene oxide to ethylene oxide 
of from 60:40 to 40:60, the monoethers of said 
mixture containing in a single molecule both the 
oxyethylene group and the oxy 1,2-p1'opylene group, 

(B) from about 5 parts to 35 parts of a compound 
selected from the group consisting of monolauryl 
phosphate, dilauryl phosphate, and mixtures thereof, 

(C) from about 1 part to 10 parts of morpholine, _ 
(D) from about 5 parts to 25 parts of polyoxyethyl 
ene glycol having a molecular weight of from about 
1,000 to 2,000, and _ 

(E) from about l-part to 5 parts of o-phenylphenol. . 
_ 2. Blended ?bers having improved antistatic properties, 
said blend being essentially composed of hydrophilic -‘ 
?bers and polyester staple ?bers carrying on said poly 
ester ?bers a textile lubricant, said blended ?bers being 
characterized in that after aging for one week the anti 
static properties remain substantially unaliected, said 
lubricant being essentially composed of, by weight, 

(A) from about 20 parts to 75 parts of a water soluble 
compound ‘which is a mixture of monohydroxy oxy 
ethylene oxy 1,2-propylene aliphatic monoethers hav» 
ing a viscosity of from about 200 to 700 Saybolt 
Universal Seconds at 100° F. and in which ethylene 
oxide vand 1,2-propylene oxide are combined therein 
as oxyethylene and oxy 1,2-propylene groups in a 
weight ratio of 1,2-propylene oxide to ethylene oxide 
of from 60:40 to 40:60, the monoethers of said 
mixture containing in a single molecule both the _ 
oxyethylene group and the oxy 1,2-propylene group, 

(B) from about 5 parts to 35 parts of a compound 
selected from the group consisting of monolauryl 
phosphate, dilauryl phosphate, and mixtures thereof,' 

(C) from about 1 part to 10 parts of morpholine, 
(D) from about 5 parts to 25 parts of polyoxyethylene. 

glycol having a molecular weight of from about 1,000 
to 2,000, 

(E) from about 1 part to 5 parts of o-phenylphenol," I 
and 

(F) polyoxyethylene lauryl amine wherein the polyoxy 
ethylene group has an average molecular weight of 
about 200 in an amount equal to from about 5% to 
30% by weight based on the total weight of (A), - 
(B),(C),(D),a11d (E)- , 

3. Blended ?bers as de?ned by claim 2 wherein said 
hydrophilic ?bers are viscose ?bers and said polyester 
is poly (1,4-cyclohexylenedimethylene terephthalate). 

4. Blended ?bers having improved antistatic properties, 
said blend being essentially composed of hydrophilic 
?bers and polyester staple ?bers carrying on said poly 
ester ?bers a textile lubricant, said blended ?bers being 
characterized in that after aging for one week the anti 
static properties remain substantially unalfected, said 
lubricant being essentially composed of, by weight, 

(A) from about 20 parts to 75 parts of a water soluble 
compound which is a mixture of monohydroxy oxy 
ethylene oxy 1,2-propylene aliphatic monoethers hav 
ing a viscosity of from about 200 to 700 Saybolt 
Universal Seconds at 100° F. and in which ethylenev 
oxide and 1,2—propylene oxide are combined therein 
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as oxyethylene and oxy 1,2-propylene groups in a 
weight ratio of 1,2-propylene oxide to ethylene oxide 
of from 60:40 to 40:60, the monoethers of said 
mixture containing in. a single molecule both the 

8 
oxyethylene group and the oxy 1,2-propylene group, 

(B) from about 5 parts to 35 partsof a compound 
selected from the group consisting of monolauryl 
phosphate, dilauryl phosphate, and mixtures thereof, 

oxyethylene group and the oxy 1,2-propylene group, 5 (C) from about 1 part to 10 parts of morpholine, 
(B) from about 5 parts to 35 parts of a compound (-D) from about 5 parts to 25 parts of polyoxyethylene 

selected from the group consisting of monolauryl glycol having a molecular weight of from about 

(cghrzsphatelg dilaillryl phospllgate, and fmixture: lthereof, (,El),0?0 to 2,800; 1 t t 5 t f h I h 1 rom 21 out part to parts 0 morp 0 me, rom a on par 0 par s o o-p eny p eno , 
(D) from about 5 parts to 25 parts of polyoxyethylene 10 (F) polyoxyethylene lauryl amine wherein the polyoxy 

glyzcglolaaving a molecular weight of from about 1,000 etjhyleraeogroup has an fveragletmgileculalg weiggt 25f 
to , , a on 111 an amoun equa 0 rom a on o o 

(E) from about 1 part to 5 parts of o-phenylphenol, 30% lg) weight based on the total weight of (A), 
and (B),( ',(D), and (B), an 

(F) from about 5% to 25% by weight based on the 15 (G) from about 5% to 25% by weight based on the 
total weight of (A), (B), (C), (D), and (E) of total weight of (A), (B), (C), (D), and (E) of 
N,N-diethylaminoethanol salt of oleyl sulfate. N,N-diethylaminoethanol salt of oleyl sulfate. 

5. Blended ?bers having improved antistatic properties, . _ 
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