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This invention relates to the treatment of 
cellulose organic derivative filaments, fibers, 
threads and the like and more particularly to a 
nethod of eliminating the tendency of such na 
terials to accumulate charges of static electricity 
in twisting, winding and spinning. The inven 
tion also relates particularly to the treatment of 
cellulose organic derivative cut staple fibers to 
adapt them for the manufacture of spun yarns. 
As is well known, cellulose organic derivative 

materials, particularly in filament, yarn, or sheet 
form, are particularly subject to the accumula 
tion on their surfaces of charges of static elec 
tricity from frictional and other influences. In 
the case of filaments and yarns in which the sur 
face area of the material (per unit of Weight) is 
enormously greater as compared to sheets or 
films, the problem of static often assumes seri 
ous proportions. In the manufacture of yarns of 
various types from artificial filaments, numerous 
steps in which the yarn is subjected to frictional 
influences may be necessary, as for example, 
twisting, Winding, warping, carding, combing, 
drawing, Spinning and the like, all of Which Oper 
ations tend to produce large accumulations of 
static on the filaments. This is particularly ag 
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gravated in the utilization of cut staple, as for 
example, in the making of Spun yarn, since in 
carding and combing considerable friction is de 
veloped and as a result Sufficient charges accu 
mulate on the fibers to make the formation of 
the web difficult, if not impossible; furthermore, 
even if a web is formed with some degree of 
success, the subsequent drafting operation pro 
duces a very uneven spun yarn or intermediate 
roving due to the presence of the static charge. 
In addition, there is the ever-present fire hazard. 

Cellulose derivative yarn, particularly in the 
form of cut staple, is extremely difficult to handle 
in the various operations involved in making spun 
yarn, not only because such material is com 
posed of filaments having Smooth, glass-like Sur 
faces without natural kink or irregularity, but 
also because it has relatively negligible moisture 
content at normal humidities, as compared to 
natural fibers such as cotton and wool, making 
it inherently far more susceptible to the accu 
mulation of Static. The charges accumulating 
on cellulose derivative cut staple fibers are, un 
der some circumstances, even sufficient to sep 
arate the individual fibers a distance of inches, 
notwithstanding their relatively minute size. 
This invention has as its principal object to 

provide an improved method for the treatment 
of cellulose organic derivative yarns to reduce 
or eliminate the tendency of such yarns to ac 
Cumulate charges of electricity under frictional 
and other influences. A further object is to pro 
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vide a method of facilitating the handling and 
employment of cellulose organic derivative cut 
Staple fibers in the various operations involved 
in the manufacture of spun yarns. A still fur 
ther object is to provide a method of treating 
cellulose organic derivative yarns in either fla 
ment or cut staple form, wherein the material 
is simultaneously softened and lubricated and 
the accumulation of static charges thereon is 
prevented. Another object is to provide an im 
proved type of cellulose organic derivative cut 
Staple having little or no tendency toward ac 
cumulation of static electrical charges. Other 
objects will appear hereinafter. 
These objects are accomplished by the foll 

lowing invention which in its broader aspects 
comprises applying to cellulose organic deriva 
tive yarns either in the form of filaments, threads 
or staple fibers, an anti-static composition char 
acterized by the presence therein of salts of di 
alkyl phosphonic acids, said acids having the 
general formula: 

OH Sn ož So bri 
wherein R and Rare substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R are substituents selected from the 
group consisting of alkyl, cycloalkyl, aryl and 
heterocyclic groups and hydrogen, and Z is hy 
drogen or a Salt-forming radical, and wherein 
R. R', R', and R may be part of a cyclic system 
of carbon atoms. The alkyl group may be se 
lected from methyl, ethyl, butyl, Cycloalkyl, ben 
Zyl, cetyl, ethoxyethyl, allyl and tetrahydrofur 
furyl and the like. The aryl group may be 
phenyl, Zenyl, naphthyl and furyl, etc. 
These compounds may be prepared as de 

Scribed in Compt. rend, 134,847; Ann. Chin. 
Phys. 8, 3,347; Compt. rend., 133,219. 

In accordance with our invention the above 
mentioned Salts of dialkyl phosphonic acids may 
be applied to the yarn in any convenient man. 
ner, for example, by roll, wick, immersion, spray 
ing or the like. Inasmuch as these COImpounds 
are Soluble in oil they may be dissolved or dis 
persed in oils such as mineral oil, blown and 
unblown, drying and semi-drying, vegetable and 
animal oils, examples of which are light mineral, 
neats's-foot, olive, teaseed, castor, soya bean, 
rapeseed oils, and other lubricants. 

In the following examples and description, we 
have set forth several of the preferred embodi. 
ments of our invention, but they are included 
merely for purposes of illustration and not as a, 
limitation thereof. . 
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Eacample 1 Eacample 5 

Cs CE 99-i00 parts blown olive oil 
Yo-P-c? ... diethanolamine salt 1-10 parts 
// N. N. 5 O CO-CE 

C of O CH3 - chi-ch 
OH OB s c ch, 

(Bis-beta-hydroxy propane-beta-phosphonic acid diethanolamine CH 
salt) cyclohexylamine-Ho- -C 

is applied to textile materials (silk, cotton, wool, ) O 
viscose, cellulose acetate, etc.) by means of a 
bath, wick, roller, spray, etc. to facilitate their 
knitting, weaving, spinning and the like. Yarns 
lubricated with the above type of lubricant are 
of special value in the preparation of cut staple 
fibers. These fibers may be oiled before or after 
Cutting. 

Eucample 2 
A conditioning liquid is made up as follows: 

Butyl naphthenate, 90-95 parts 
105 parts 

CH OE 3 2. 

-- tra cc H3.diethylcyclohexylam inc. salt 
2 

CEs. O OEI CEs. 
OB 

(Bis-beta-hydroxybutane-beta-phosphonic acid diethylcyclohexyl- 3. 
amine salt) 

and applied to textile materials such as silk, 
wool, cellulose acetate, etc., as described in EX 
ample 1. If the yarn is intended primarily for 
knitting, the amount of conditioning liquid ap 
plied may vary from 4-25% by weight of the 
yarn, and if for weaving between 1-5% by weight 
of the yarn. 

Cellulose acetate filaments treated as described 
above are quite soft and pliable and give in 
proved results in various textile operations such 
as weaving, knitting, etc., and especially in the 
production of cut staple fibers. 

Conditioning liquids particularly useful for the 
treatment of various types of yarns in accord 
ance with our invention particularly those com 
posed of or containing cellulose acetate, cellulose 
acetate propionate, cellulose acetate butyrate, 
and similar organic acid ester's, and especially in 
adapted for the deelectrification or anti-static 
treatment of cellulose organic derivative cut sta 
ple yarns are as follows: 

Eacample 3 

3.5 

1-10 parts 
Cign glucil, (-P-6 

/ 2 N. N 
CBI, O ONE CH 

(Bis-beta-hydroxy pentane-biphosphonie acid ammonium 6?) 
Sai 

99-90 parts mineral oil 
Eacample 4 

10 parts butylnaphthenate 65 
89-80 parts mineral oil 
1-10 parts 

O Ci { X_i \". 70 C-P-C di-beta-methoxyethylamin' 
Salt i?, Neil CE OE OF OH 

(Alpha-phenyl-alpha-hydroxy-pentane-alpha-cyclohevyl-alpha-hy 
(iroxy hexanc-alpha-phospholic acid di-beta-mutuay ethyl-aline 5 
salt) 

(Bis-alpha-acetoxycyclohexyl-alpha-phosphonic acid cyclohexyl. 
amine Salt) 
Eacample 6 

80-99 parts olive oil 
20-1 parts diamylamine salt 

CE O HC-C If 
i 

CgFIg- ---c. cit w 

OH. O. o 

O CO-CEis 

(Alpha-methyl-alpha-propoxydecane-alpha-hydroxyfurfuryl-alpha, alpha-phosphonic acid diainylamine salt) 
Eacample 7 

90-99 parts neat's-foot oil 
10-1 parts 

OE 

O chi-ch, cut, -tre ( Yoh, |or OE CH-CH/ C Tetrahydrofurfurylamine 
3 

(Alpha-methyl-alpha-hydroxy hexadecyl-alpha-hydroxy-cyclohexyl 
- phospholic acid tetrahydrofurfurylamine salt) 

Eacample 8 
80-99 parts blown neat's-foot oil f 
20-1 parts 

OH O 

C fir-S P -citi, 
/ N d O O Holeylannine salt 

(Bis-alpha-hydroxy inentane-alpha-phosphonic acid oleylamine salt) 
Eacample 9 

Sperm oil, 55 parts 
5 parts 

OH-morpholene salt 

CE O CE 
N N / 
-P- C. His Naphthenyl 

OH 

O-C-CH33 
O 

(Alpha:methyl-alpha-oleyloxyheptane-alpha-hydroxy-alpha naphthenyl methyl phospholic acid morpholene salt) 
Butyl stearate, 20 parts 
Mineral oil, 20 parts 

Eacample 10 
Blown sperm oil, 77-68 parts 
l-10 parts 

Big-h. 
HC CH-CH-CH 

off Dr -cik D of Nhn 
N 
OK 

(Beta-hydroxy-beta-tetrahydrofurfuryl pentyl-alpha-hydroxy-beta phenyl-ethane phospholic acid potassium salt 
Water, 2 parts 
Di-beta-methoxyethylsuccinate, 20 parts 
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Eacample 11 

Teaseed oil, 99-90 parts 
1-10 parts 

OB 

CEI-CH2 

CH-CH CH 
() N / Ci-CE 

(Beta-hydroxy-alpha-methoxy propyl-omega-hydroxy-hexahydro 
benzyl phosphonic acid) 

Eacample 12 
Glycerolacetone acetate, 60-70 parts 
Blown teaseed oil 39-20 parts 
1-10 parts 

CH-CH2 
Lic? Yo Hococti, 

() P 
2 

O OH-trietharaolalniile 

(Alpha-hydroxy-alpha-acetoxy cyclobutyl-phosphonic acil 
triethanolainine Salt) 

Eacample 13 
1-0 parts 

C3 
N OH 
C-P-C- SOH 

/ 
CH () () t H3 

OH-tetramethylammonium hydroxide 
(3-ta-hydroxy propyl-beta-hydroxy-heta-phenyl (p sulfonic acid) 

phosphonic acid tetramethylaminonium hydroxide Sait) 

Blown olive oil, 30 parts 
Blown neat's-foot oil, 69-60 parts 

Eacample 14 
Olive oil, 55-50 parts 
Sulfonated castor oil, 10 parts 
Mineral oil, 20 parts 
Oleic acid, i0-15 parts 
5 parts 

OH 
C. : CE 

N 7 
C-P-C 

/ N 
CH, OH. O. CFIIs 

(Bis-beta-hydroxybutane phosphonic acid difurfurylamine salt) 
Eacample 15 

70 parts water 
15 parts water soluble cellulose ester 
10 parts sulfonated olive oil 
5 parts 

CHs 

C2 is O - . OE.triethylamiile 

((anna-hydrovy pentatie-alpha-hydroxy methane phosphonic 
acid triethylamine Salt) 

Eacample 16 
One pound 1-methylamino - 4 - ethylamino-an 
thraquinone is ground with 4 pound 

OH 

Cs Cs 

C- -k 
cil, or Yoxa Ycil, 

(). 

Isis-(-hydroxy undees physilhonic acid suit in Salt) 

0. 

2 5 

Y 

, 5 

60 

3. 
and 3 pounds of sugar. The resulting finely 
divided mixture is then added to 100 gallons 
of water heated to 80-90'. The resulting aque 
ous suspension of blue dye is then used to dye 
about 100 pounds of cellulose acetate deep blue 
Shades. 

Eacample 17 
One pound of O-ethoxybenzene azo barbituric 

acid is ground with % pound of 

O --M. entil N 
O OH.triethalolamine salt 

(lis-beta-hydroxy propane phosphonic acil trictlanti 
w amine salt) 

and 3 pounds of sugar as in Example 16. The 
resulting finely divided mixture is poured 
into water (100 gallons) heated to 80-85 
and used to dye 100 pounds of cellulose acetate 
greenish-yellow shades in any desired manner. 
As will be evident from a consideration of Ex 

amples 16 and 7, the conditioning agents of our 
invention may be used effectively as dispersing 
agents for dyes. These agents also have excep 
tional value in other relationships in which 
emulsifying and dispersing power are important. 
In other words, they may be employed for a 
wide variety of uses in the textile industry. 
Any of the above compositions may be applied 

to the yarn intended for use in circular knit 
ting by means of a bath, Wick, Spray, roller, pad 
or any suitable means. The amount of condi 
ticning liquid applied may vary between 5-25% 
by weight of the yarn. Usually, however, the 
amount of conditioning liquid applied is about 
10-15% by Weight of the yarn. Yarn composed 
of cellulose acetate conditioned as described 
above gives excellent results when used in the 
circular knitting process. 

If the conditioning agent is to be applied to 
the yarn after spinning, this may be done by 
bringing the yarn in contact with a wick, roll, 
or felt wet therewith, or the liquid may be ap 
plied by immersion, spray, or otherwise. The 
particular point at which the liquid is applied 
may vary. It may, for example, be applied to 
the yarn inside or outside the Spinning cabinet, 
between the guide and godet roll, between the 
godet or other roll or guide and the point of 
winding and/or twisting. . In Some cases, the 
liquid may even be applied to the yarn after 
winding onto cones, spools, bobbins, or the like 
or by the so-called “bobbin to bobbin' method. 
In the case of staple fiber manufacture, the liq 
luid may be applied to the yarn prior to, or after 
cutting into staple lengths. 
The amount of the agent so employed will vary 

widely depending upon the results desired, the 
specific nature of the material to which the agent 
is applied, the use to which the yarn is eventually 
to be put and other factors. For example, in a 
given case where a cellulose organic acid ester 
yarn such as a yarn composed of cellulose ace 
tate, is intended for knitting, about 4 to 25% or 
more by weight, based on the weight of the dry 
yarn, may be satisfactory, while if the yarn is 
intended for weaving, the amount may vary be 
tween about i and 5%. 
Although in the above examples we have re 

ferred primarily to yarn treating compositions 
containing only the conditioning agent and an 
oil, other ingredients such as solvents, non-Sol 
vents, emulsifying agents, blending agents and 
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the like, may be added within the Scope of Our 
invention. Likewise, various dyes Or other color 
ing matter may be included in case it is desired 
to permanently or fugitively tint or dye the ma 
terial undergoing treatment. 
Although we have found it convenient to illus 

trate our invention by reference to compositions 
containing specific percentages of the various in 
gredients, these percentages may vary widely de 
pending upon the particular purpose for which 
the composition is intended. For example, if it is 
desired to control the deelectrifying action of the 
conditioning agent, the amount of the agent may 
be adjusted as, for example, by reducing the 
amount of the agent and correspondingly increas 
ing the amount of oil or other ingredient. 
While we have described our invention with 

particular reference to the treatment of yarns 
composed of organic derivatives of cellulose Such 
as cellulose acetate, the conditioning agents and 
formulas described herein are applicable to the 
conditioning of many other types of cellulose 
derivative yarns such as those composed of or 
containing cellulose propionate, cellulose buty 
rate, cellulose acetate propionate, cellulose ace 
tate butyrate, ethyl cellulose, methyl cellulose, 
benzyl cellulose and others, as well as to the 
conditioning of silk, wool, cotton, viscose and 
other natural or artificial materials. 
The term "yarn' as used herein and in the 

claims is to be understood as including a single 
filament, a plurality of filaments associated into 
the form of a thread, either of high or low twist, 
single or multiple threads associated or twisted 
together, composite threads composed of a mix 
ture of natural and artificial filaments or a com 
posite thread formed by twisting together in 
dividual strands of natural or artificial mate 
rials, as well as cut staple fibers produced from 
natural and/or artificial filaments or threads and 
spun yarn produced from such staple fibers. 
As indicated above, the yarn conditioning 

agents of our invention are exceptionally good 
solvents for a wide variety of mineral, blown and 
unblown, drying and semi-drying animal and 
vegetable oils such as Cottonseed, olive, castor, 
neat's-foot, sperm and other oils. This enables 
them to be used with any of such oils in mak 
ing up a variety of yarn treating formulas of 
varying composition. 
The yarn conditioning method and composi 

tions of our invention possess many outstand 
ing advantages. The fundamental and outstand 
ing characteristic of the agents employed in ac 
cordance with the invention is their ability to 
deelectrify yarns, especially those composed of 
or containing organic derivatives of cellulose such 
as cellulose acetate and render then amenable 
to various textile operations, especially operations 
such as those involved in the manufacture of 
cut Staple fibers, as Well as the manufacture of 
yarns adapted for weaving and knitting. An 
other outstanding characteristic of these com 
pounds is their exceptional Solvent power for a 
wide variety of mineral, animal, and vegetable 
oils and their ability to act as lubricating assist 
ants in conjunction with these oils When applied 
to such yarns. In addition, due to their solu 
blity in water, they may be readily removed from 
yarns and fabrics by means of the usual aque 
ous scour baths. 
Of the above compositions we have found that 

bis-beta-hydroxy propane-beta-phosphonic acid 
diethanolamine salt, bis-beta-hydroxy butane 
beta-phosphonic acid diethylcyclohexylamine 
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2,279,502 
salt, and bis-beta-hydroxy pentane-beta-phos 
phonic acid ammonium salt are outstanding in . 
their ability to reduce or eliminate the tendency 
of yarns composed of or containing Organic de 
rivatives of cellulose to accumulate charges of 
static electricity. 
What we claim and desire to secure by Letters 

Patent of the United States is: 
1. The method of eliminating the tendency of 

yarns, filaments or fibers to accumulate charges 
of static electricity, which comprises applying 
thereto a composition containing as its essential 
anti-static component a salt of a dialkyl phos 
phonic acid having the general formula: 

R2 
R 

R Sri t” E. SS 
OZ 

-Ik 
S. 
O O 

wherein R' and R are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and Rare substituents selected from the group 
consisting of alkyl, cycloalkyl, and heterocyclic 
groupS and hydrogen, and Z is a substituent Se 
lected from the group consisting of hydrogen and 
salt-forning radicals. 

2. The method of eliminating the tendency of 
yarns, filaments or fibers composed of or con 
taining organic derivatives of cellulose to accu 
mulate chalges of static electricity, which com 
prises applying thereto a composition contain 
ing as its essential anti-static component a salt 
of a dialkyl phosphonic acid having the general 
formula: 

R’ l 
IR-C-P-C-R3 

OF / N 
OZ O OL 

wherein R and R2 are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R are substituents selected from the group 
consisting of alkyl, cycloalkyl, and heterocyclic 
groupS and hydrogen, and Z is a substituent se 
iected from the group consisting of hydrogen and 
salt-forming radicals. 

3. The method of eliminating the tendency of 
yarns, filaments or fibers composed of or con 
taining cellulose acetate to accumulate charges of 
static electricity, Winich comprises applying there 
to a composition containing as its essential anti 
static component a salt of a dialkyl phosphonic 
acid having the general formula: 

2 
R 

R-C-P-C-R3 
OH / N 

OZ O OI 

wherein R' and R are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R are substituents selected from the group 
consisting of alkyl, Cycloalkyl, and heterocyclic 
groupS and hydrogen, and Z is a substituent Se 
lected from the group consisting of hydrogen and 
salt-forming radicals. 

4. The method of eliminating the tendency of 
yarns, filaments or fibers composed of or contain 
ing organic derivatives of cellulose to accumulate 
charges of static electricity, which comprises ap 
plying thereto a composition containing as its 
essential anti-static component bis-beta-hydroxy 
propane-beta-phosphonic acid diethanolamine 
Salt. 

5. The method of eliminating the tendency of 
yarns, filaments or fibers composed of or contain 
ing organic derivatives of cellulose to accumulate 
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charges of static electricity, which comprises ap 
plying thereto a composition : containing as fits 
essential anti-static component bis-beta-hydroxy 
butane-beta-phosphonic acid diethylcyclohexyla 
mine salt. . ; : ; ; ; ; ; ; ; ; . . . . . ; 

6. The method of eliminating the tendency of 
yarns, filaments or fibers composed of or con 
taining organic derivatives of cellulose to accu 
mulate charges of static electricity, which com 
prises applying thereto a composition containing 
as its essential anti-static component bis-beta 
hydroxy pentane-beta-phosphonic acid anno-. 
nium salt. : ; ; ; ; i. 

7. An anti-static composition adapted, when 
applied to textile yarns, filaments or fibers to 
eliminate the tendency of such materials to ac 
cumulate charges of static electricity, said com 
position containing as its essential anti-static 
component a salt of a dialkyl phosphonic acid 
having the general formula: 

R 
R 

R-C-P-C-R 
OH / N. 

O2, O OE 

wherein R, and R2 are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R3 are substituents selected from the group 
consisting of alkyl, cycloalkyl, and heterocyclic 
groups and hydrogen, and Z is a Substituent Se 
lected from the group consistint of hydrogen and 
salt-forming radicals. 

8. An anti-static composition adapted, when 
applied to cellulose organic derivative yarns, fila 
ments or fibers to eliminate the tendency. Of Such 
materials to accumulate charges of static elec 

: 

tial anti-static component a salt of a dialkyl 
phosphonic acid having the general formula: 

R2 
R 

R-C-in 
OH / 

O2. 

C-IR: 
S. O dri 

wherein R, and R2 are substituents Selected from 
the group consisting of hydrogen and alkyl and 
R, and R3 are substituents selected from the group 
consisting of alkyl, cycloalkyl, and heterocyclic 
groups and hydrogen, and Z is a Substituent Se 
lected from the group consisting of hydrcgen and 
salt-forming radicals. 

9. An anti-static composition adapted. When 
applied to cellulose acetate yarns, filaments or 
fibers, to eliminate the tendency of such na 
terials to accumulate charges of static electricity, 
said composition containing as its essential anti 
static component a salt of a dialkyl phosphonic 
acid having the general formula: 

R 
R 

IR-C-P-C-R 
OH/ N 
/ O 

OZ, 
O 

wherein R. and R2 are substituents selected from 
the group consisting of hydrogen and alkyl and 
R, and R3 are substituents selected from the 
group consisting of alkyl, cycloalkyl, and heterocy 
clic groups and hydrogen, and Zis a substituent Se 

() 

i is 

5 15, imaterialso attimulate charges of Static elec 

5 
electricity, said composition containing as its es 
sential anti-static component. bis-beta-hydroxy 
propane-beta-phosphonic acid diethanolamine 
Salt, : " : . . . . . . . . . . . . : 

li;. An anti-static coin position adapted, when 
applied to cellulose organic fierivative yarns, fila 
ments of fibeirs, to eliminate, the tendency of such 
niaterials to accumulate chargest of static: elec 
tricity, said composition containing as its essen 
tial anti-static component bis-beta-hydroxy bu 
tane-beta-phosphonic acid-diethyl-cyclohexyl 
anine Salt, 12. Ai'anti-static composition adapted, when 
applied to cellulose organic derivative yarns, fla 
ments of pers to eliminate the tendency of such 

tricity, said composition containing as its essen 
...tial anti-static component bis-beta-hydroxy pen 
O 

30 

tane-beta-phosphonic acid ammonium salt. 
13. Textile yarns having a lessened tendency 

to accumulate charges of static electricity, said 
yarns containing 'a salt of a dialkyl phosphonic 
acid having the general formula: 

or " OZ 

wherein R' and R are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R are substituents selected from the group 

tricity, said composition containing, as its essen 

O 

4) 

G) 

lected from the group consisting of hydrogen 
and salt-forming radicals. 

10. An anti-static composition adapted, when 
applied to cellulose organic derivative yarns, fila 
ments, or fibers, to eliminate the tendency of 

consisting of alkyl, cycloalkyl, and heterocyclic 
groups and hydrogen, and Z is a substituent se 
Jected from the group consisting of hydrogen and 
salt-forming radicals; , ; ; ; ; ; ; 

14, Textile yarns composed of or containing 
organic derivatives of cellulose having a lessened 
tendency to accumulate charges of Static elec 
tricity, said yarns containing a salt of a dialkyl 
phosphonic acid having the general formula: 

R 
R 

R-C-EP- -C-R 

oty/ s. 
()2 

O 

wherein R and R2 are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R3 are substituents selected from the group 
consisting of alkyl, cycloalkyl, and heterocyclic 
groups and hydrogen, and 2 is a substituent se 
lected from the group consisting of hydrogen and 
salt-forming radicals. 

15. Textile yarns composed of or containing 
cellulose acetate having a lessened tendency to 
accumulate charges of static electricity, said 
yarns containing a salt of a dialkyl phospholic 
acid having the general formula: 

R 
R 

It-gir - -R3 
S Yo (), 

O 

wherein R' and R are substituents selected from 
the group consisting of hydrogen and alkyl and 
R and R3 are substituents selected from the group 
consisting of alkyl, cycloalkyl, and heterocyclic 
groups and hydrogen, and Z is a substituent se 
lected from the group colnsisting of hydrogen and 
salt-forming radicals. 

16. Textile yarns composed of or containing 
organic derivatives of cellulose having a lessened 

such materials to accumulate charges of static J tendency to accumulate charges of Static elec 
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tricity, said yarns containing bis-beta-hydroxy 
propane-beta-phosphonic acid diethanolamine 

17. Textile yarns composed of or containing 
organic derivatives of cellulose having a lessened 
tendency to accumulate" charges of static elec 
tricity, said yarns containing bis-beta-hydroxy 
butane-beta-phosphonic acid diethylcyclohexyl 
amine salt. ! . . . . . . . . . . . • . 

t , ; ... i & 
. . . . . . . . . . ‘. . . . . . . . . . . 

. . . . . i . . . . . 

18. Textile yarns composed of or containing or 
ganic derivatives of cellulose having a lesséhed 
tendency to accumulate charges of static elec 
tricity, said yarns containing bis-beta-hydroxy 

5 pentane-beta-phosphonic acid ammonium salt. 
JOSEPH. B. DICKEY. . 
JAMES G. McNALLY. 
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