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This invention relates to the conditioning of
textile yarns and more particularly to the con-
ditioning of filaments and yarns composed of
organic derivatives of cellulose such as cellulose
acetate, cellulose propionate, cellulose acetate

propionate, and cellulose acetate butyrate, to

render them more amenable to textile operations
such as knitting and the like. This invention
also relates to compositions of matter in which
cellulose derivatives such as cellulose acetate, cel-
lulose nitrate or cellulose ethers, are combined or
mixed with other substances, such as a compat-
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ible plasticizer, and a common solvent for both, -

with or without other useful addition agents, so
that the resulting product will have properties
such as will make the composition “highly ad-
vantageous for use in the plastic and analogous
arts, such for instance, as the manufacture of
wrapping sheets, photographic film, artificial silk,
varnishes or lacquers, and the like.

As is well known in the manufacture of yarns,
particularly those composed of or containing cel-
lulose organic derivatives, it is necessary to treat
the yarn in order to reduce the tendency toward
breakage of the individual filaments or fibers
when they are. subjected to various mechanical
strains and to lubricate the yarn in order to fa-
cilitate handling in such operations as spinning,
twisting, winding and reeling. It is also neces-
sary to treat yarn to adapt it for use as warp
or filling or for the manufacture of various types
of knitted fabrics. In knitting, it is particularly
important that the yarn be soft and pliable in
order that it may conform readily to the con-
tour of the needles and thus produce a closely
knit fabric free from such defects as “stitch
distortion,” “pin holes,” “laddering,” and the
like.

Heretofore it has been proposed °to employ
softening agents such as polyhydric alcohols and
similar agents as ingredients of yarn condition-
ing or lubricating formulas, generally in connec-
tion with mineral, animal or vegetable oils. It
has been found, however, that most of the known
softening agents and the various formulas con-
taining them have certain drawbacks, one of the
most serious of which is high vapor pressure, and
in some cases too drastic a solvent action on the
yarn. Many of such agents possess slight or in-
sufficient solvent power for the lubricants with
which they are used, and it is accordingly neces-
sary to employ blending agents or emulsifying
agents in order to obtain operable yarn treating
formulas. In addition, many of the known sof-
tening and lubricating agents are insufficiently
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soluble in water to permit satisfactory removal
by aqueous scour baths.

While in the plastic and related arts cellulose
acetates, nitrates and ethers have been known
for decades, it has also been known that to
utilize them it is necessary to mix therewith such
plasticizing or conditioning agents as camphor,
castor oil, triphenyl phosphate, monochlornaph-
thalene or the like, Certain of these and other
addition agents are also added for the purpose
of reducing the inflammability of the product.
Plastic inducing agents, such as the higher al-
cohols and their esters, are sometimes also added.
Similarly, addition compounds of various kinds
have been employed to increase flexibility, trans-
parency, toughness, and other properties which
will enhance the value of the resulting product.
Addition products for the same or similar pur-
poses are also added to cellulose acetates, ni-
trates and ethers to prepare them for use in the
other plastic arts, such as in the manufacture
of lacquers, varnishes, artificial silk filaments,
moulded compounds and the like. ‘While the
plasticizers or other addition agents heretofore

- discovered have had their utility in the art, the

increasing use to which cellulose derivatives have
been put and the increasing number of desirable
properties required of the cellulose derivative for
most purposes has made the discovery of new
and economical plasticizers or other addition
agents a matter of considerable importance to
the art. :

This invention has as its principal object to
provide an entirely new class of yarn condition-
ing agents which are particularly adapted for the
treatment of yarns composed of or containing
organic derivatives of cellulose and capable of
lubricating, softening and rendering such yarns
more amenable to knitting and other textile op-
erations. A further and specific object is to pro-
vide a class of conditioning agents which aug-
ment or assist the lubricating action of various
lubricants when applied to such yarns. A still
further cbject is to provide yarn softening and
lubricating formulas which can be readily re-
moved from the yarns by the usual scour baths.

A still further object is to provide an improved

method for the conditioning of yarns, particu-
larly those composed of or containing organic
derivatives of cellulose such as cellulose acetate,
whereby the yarn is rendered soft and pliable
and capable of employment in a variety of tex-
tile operations where complicated designs or
stitches are employed. Another object is to pro-

“vide an improved type of yarn which is especially
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amenable to textile operations including circu-
jar knitting, weaving, spinning and the like. Still
another object of this invention is to produce a
composition of matter which may be made into
permanently transparent, strong and flexible
sheets or films of desired thinness which are
substantially waterproof, are unaffected by ordi-
nary photographic fluids and possess the desired
properties of a support for sensitive photographic
Yet another object of our invention 10
is to produce a composition which is capable of
easy and convenient manipulation in the plastic
and analogous arts, such as in the manufacture

of sheets, films, artificial silk filaments, varnishes,
lacquers and the like, and to produce a composi- 15
tion which will not injure, or be injured- by, the
substances or surfaces with which it is associ-
ated during manufacture. Other objects will ap-
pear hereinafter. ’

These objects are accomplished by the follow- 20
ing invention which, in its broader aspects, com-
prises the discovery that nitroalkane and nitro-
alkene esters of mono- and poly-carboxyli¢, ali-
phatic, aromatic and heterocyclic acids, may be
used as yarn conditioning agents and particularly 23
as softening agents, with or without the addition
of animal, mineral, or vegetable oils, in the treat-
ment of yarns composed of or containing organic
derivatives of cellulose. We- have found that
these compounds when employed as described in 30
the detailed examples set forth below have a
slight solvent and/or softening action on cellu-
lose organic derivative yarns which renders such
yarns soft and pliable without at the same time
having too drastic an action thereon. 35

These compounds are prepared by esterifying
the desired nitro alcohols by known methods with
an organic acid having the general formulsa:

R—(COOH) = 40

where R is an aliphatic, aromatic or heterocyclic
group and z is 1 or more. By nitro alcohols we
include any monohydroxy-mononitroalkane or
monochydroxy-mononitroalkene,

Our invention also comprises the discovery that 45
valuable properties may be induced in and/or
contributed to compositions containing cellulose
derivatives such as cellulose acetate, and syn-
thetic polymers including polyvinyl acetals, es-
ters, ethers, halides and the like, polystyrene,
indene, coumarone and the various resins de-
rived from acrylic acid esters, amides and the
like and the various substituted acrylic acids such
as methacrylic and the resins derived from glyc-
erine, ethylene glycol and the like.

The following table includes a list of typical
compounds which we have found to be useful
for the purpose of our invention.

[

Di (g-nit’ro-g-methylpropyl)—
Maleate.

An example of the preparation of typical com-
pounds of this type are as follows:

DPREPARATION OF DI-(2-NITEO-2-METHYLPROPYL)
PHTHALATE

A mixture of 74 parts phthalic anhydride, 120
parts 2-nitro-2-methylpropanol-1, 200 parts ben-
zene and 5 parts conc. sulfuric acld is distilled 75

in such a manner that the benzene is separated
from the water of reaction and returned to the

. reaction vessel. When the required amount of

water has been collected, the solution is cooled.
The solid which separates is filtered and washed
with sodium carbonate solution. On recrystal-
lization from acetone, with the use of Norite, 110
parts of the ester are obtained, M. P. 142-3°.

TREATMENT OF TEXTILE YARNS

In accordance with the invention these com-
pounds may be applied directly to the yam dur-
ing or after spinning, or may be added to the
spinning solution itself. 'We have found that
these compounds have exceptional solvent pow-
ers which enable them.to dissolve mineral oils

_and blown and unblown, drying and semi-dry-
- ing, vegetable and animal oils and accordingly

they may be, and preferably are, employed as in-
gredients of yarn conditioning or lubricating
formulas in conjunction with agents which func-
tion wholly or partially as 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.

Example 1

The compound g-nitroethylricinoleate is ap-
plied to textile materials (silk, wool, viscose, cot-
ton, cellulose acetate) by means of a wick, roller,
spray, bath, pad, etc. to facilitate their knitting,
weaving, spinning and the like, If the yarn is
intended primarily for knitting, the amount of
conditioning liquid applied may vary from 2-25%
by weight of the yarn, and if for weaving between
1-5% by weight.

Ezample 2
A conditioning liquid is made up as follows:
' Parts
Di-g-nitropropylsuccinate o= 40
Olive Ol oo e 60

and applied to textile materials such as silk, wool,
viscose, cellulose acetate, etc. as described in
Example 1. If the yarn is intended primarily
for knitting, the amount of conditioning liquid
applied may vary from 2-25% by weight of the
yarn, and if for weaving, between 1-5% by
weight. . : :
Other examples of yarn conditioning compo-
sitions which may be applied to various types of
yarns, particularly those composed of or con-
taining cellulose acetate, cellulose acetate pro-'
pionate, cellulose acetate butyrate, and similar
cellulose organic acid esters in accordance with
our invention and which render such yarns soft
and pliable and especially well adapted for var-
ious textile operations, particularly knitting, -are
as follows: . :
: Example 3

. Parts
Blown olive oil - - -—- "5
g-methyl-g-nitropropyladipate ______ A 25

Example 4 .
Parts
Light mineral oil oo e 55
«-nitro-g-hydroxy-isodedecylacetate —_--.-- 40
Potassium oleate. e 5

Ezample 5§

: Parts
Sperm oil . i m———mmm 70
«-nitro-g-phenyl-g-hydroxyethyloleate _.._— 30
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Example 6
’ Parts
Blown sperm-oil . __________ . . _________. 40
Sperm oil _ . 30
H (i.‘Hz
CH:——O——CIIz——C—('J—N()a ...... 30
CH;
ococC Ha-tqtmhydxoluruatc
Ezample 7
i Parts
Neat’s-foot oil . _ 60
g-nitroethyl-g-hydroxyisobutyrate _ ____.___ 40
Example §
Parts
Blown sperm oil o _____________. 80
pB-tetrahydrofurfuryl-«-nitronaphthenate._.. 20
Ezxample 9
Parts
a-nitroisopropyl succinate _ ... _ . ____.____ 20
Teaseed oil .. 36
Sulfonated castor oil . _______ 20
Mineral oil. .. o 10
Oleic acid v oo - 10
Ethanolamine. 3
Water ______ e - T
Example 10
Parts
/CHz——CIIz\ /NO:
CH;: SO e 30
\an—cm CH—CHj3
O0—O—methoxyhenzoate
Blown teaseed oil e 50
Sulfonated castor oil.____________________ 15 .
Sodium sulfate ..o 2
Water .o 3
Example 11
Parts
g-methoxyethylsuccinate __________________ 20
p-nitroethylphthalate - ____________________ 15
Blown neat’s-foot oil__.________ - 40
Oleic acidu o oo . 15
Potassium oleate - e 5
Disodium phosphate_ .. __________ -— 2
Water __ 3
Example 12
Parts
2-methyl-2-nitroamyl acetate_ .- _..___ 20
Mineral oil oo o . 20
Tetrahydrofurfuryl acetal . _____________ 20
Oleyl alcohol.__ —_—— 20
Ethanolamine phosphate ... _______._.____ 5
Oleic acid o 5

Ezample 13

A 209% solution of cellulose acetate in acetone
in which is incorporated 1-25% by weight of
p-nitroethylstearate is extruded through fine ori-
. fices into an evaporative atmosphere. The fila-
ments thus produced are wound or twisted and
wound. Yarns thus produced are of dull luster
and suitable for knitting. .

Example 14 .
Parts
Water - o 80
p-nitro-g-ethylbutyllactate . __ 10
Water-soluble cellulose ester or ether_____.. 5

Glycero] acetone. ... 5

60

3

Any of the above compositions may be applied
to the yarn intended for use in circular knitting
by means of a bath, wick, spray, roller, pad or
any suitable means. The amount of condition-
ing 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 cellu-
lose acetate conditioned as described sgbove gives
excellent results when used in the circular knit-
ting process.

As will be apparent from the above examples
and description the conditioning agents of our
invention may be applied by a wide variety of
methods, For example, we may employ the agent
as an ingredient of the spinning dope from which
the fllaments are formed, the amount of the
agent so employed depending upon a number
of factors, such as the particular cellulose de-
rivative used in making the yarn, the solvent
or solvent combination used in making up the
spinning solution, and the degree of softness or
pliability desired in the yarn, etc.

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 liguid 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 “bobhin to bobbin” method.

-In the case of staple fiber manufacture, the

liquid 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 ex-
ample, in & given case where a cellulose organic
acid ester yarn such as a yarn composed of
cellulose acetate, 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 between about 1 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
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 il-
lustrate our invention by reference to composi-

5 tions containing specific. percentages of the vari-

ous ingredients, these percentages may vary
‘widely depending upon the particular purpose
for which the composition is intended. For ex-
ample, if it is desired to control the solvent or
softening action of the conditioning agent, the
amount of the agent may be adjusted as, for ex-
ample, by reducing the amount of the agent and
correspondingly increasing the amount of oil or
other ingredient.

'~ While we have described our invention with
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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 de-
rivative yarns such as those composed of or con-
taining cellulose propionate, cellulose butyrate,
cellulose acetate propionate, cellulose acetate
butyrate, ethyl cellulose, methyl cellulose, benzyl
cellulose and others, as well as to the condition-
ing of silk, wool, cotton, viscose and other nat-
ural 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 indi-
vidual strands of natural or artificial materials,
as well as cut staple fibers produced from nat-
ural and/or artificial filaments or threads and
spun yarn produced from such stapie fibers.

-As indicated above, the yarn conditioning :

agents of our invention are exceptionally good

10

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 making
up a variety of yarn treating formulas of varying
composition.

The yarn conditioning method and composi-
tions of our invention possess many outstanding
advantages. The fundamental and outstanding
characteristic of the agents employed in accord-
ance with the invention is their ability to soften
yarns, especially those composed of or contain-
ing organic derivatives of cellulose such as cellu~
lose acetate and render them soft and pliable
and amenable to'various textile operations, es-
pecially operations such as those involved in
weaving and knitting where complicated designs
or stitches are employed, without too drastic an
action on the yarn material. Another outstand-
ing characteristic of these compounds is their
exceptional solvent power for a wide variety of
mineral, animal, and vegetable oils and their

" ability to act as lubricating assistants in con-
junction with these oils when applied to such
yarns. In addition, due to their solubility in wa-
ter, they may be readily removed from yarns and
fabrics by means of the usual aqueous scour
baths. By employing the yarn conditioning
agents and method of our invention as herein
described, one is enabled to obtain highly satis-
factory results in the manufacture of yarns and
woven fabrics and especially the production from
these yarns of closely knit fabrics free from de-
fects such as pin holes, stitch distortion, ladder-
ing and the like. :

TUsE oF CoMPOUNDS AS PLASTICIZERS

The following examples illustrate preferred
coihpounds in which the above-mentioned com-
pounds are employed in accordance with our
invention:

Example 15
Parts
Cellulose acetate — e 100
g-Nitroethylsuccinate —w—womciccemeoemm e~ 80
ACEtONe oo e mcc—mm—em e mmmmmmmmm 400

30
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Example 16

Parts

Cellulose acetate o cooe oo 100

g-Nitropropy! adipate. . foee— 20

Methanol - oo e 100

ACEEONEe o e 300
Ezxzample 17

Parts

Cellulose acetate -l 100

g-Nitrobutyl maleate. - 30

Ethylene dichloride - oo 300

DIOXANE o e 100
Example 18

Parts

Cellulose acetate oo 100

' «-Nitro-iso-propyldiglycolate - 30

Triphenyl phosphate ———cocommoemmmee 20

Acetone . LS S, 300

Ethyl acetate — oo 100
Example 19

Parts

Cellulose acetate propionate .-~ 100

Butyl phthalate _ e 20

B-Propyl-«-nitroethylsebacate - oo 30

Propylene chloride __ oo 100

Ethyl lactate oo ee 100

Acetone o e 100
Example 20

Parts

Cellulose nitrate - 100

g-Nitroethyldiglycolate - —emmmee 30

Ester gum ___ e 40

Ethyl acetate -_- —— - 200

Toluene i ———— e 100

Ethanol oo 100

Example 21 '

Parts

Cellulose butyrate — - 100

g-Nitro-g-methylpropylmaleate — - oo 40

Propylene chloride oo 300

Acetone e 100
Example 22

Parts

Cellulose butyrate - 100

Bg-Methyl-g-nitroamylphthalate — oo~ 30

Triphenyl thiophosphate _ .- 10

Camphor' - - - 10

Ethylene chloride —— oo oo ——_ 400

Methanol - o 100
Example 23

_ Parts

Ethyl cellulose — e 100

g-Nitroethyl citrate - oo 40

DioXane - - — 400

Compositions of matter prepared as above de-
scribed may be deposited upon any suitable film
forming surface to form a film or sheet, as is well
known to those skilled in the art. A film so pro-
duced has permanently brilliant transparency’
and low inflammability, burning no more readily
than ordinary newsprint. Such film is exceeding-
1y tough and flexible, as shown by the fact that it
will withstand many folds upon a modified Schop-
per fold-tester (commonly used for such purposes)
without breaking and that even after being sub-
jected for a considerable number of days to air
maintained at a temperature of 65° C. the film
still maintains flexibility (in contrast to almost
complete lack of flexibility where no plasticizer
is used) demonstrating that the film will with-
stand ordinary usage satisfactorily for many



2,241,246

. years. The sum total of the above advantageous
properties of a product produced from our new
composition is considerably in excess of that
of products produced with what have previously
been regarded as the better plasticizers.

Other similar solvents than those mentioned
above which are compatible with cellulose ace-
tate and our new plasticizers may also occur to
those skilled in this art. - In liké manner our
plasticizers may be compounded with other sin-
gle or mixed organic esters of cellulose, such as
cellulose acefo-stearate, aceto-malate, or cellu-
lose nitro-acetate, the cellulose ethers and resins
above mentioned, a suitable solvent which will
dissolve both the cellulosic derivative and the
plasticizer being employed.

Our novel plasticizers may be employed also
with advantage in connection with a number of
the known lacquer and varnish formulas with
which it may be found to be compatible. In such
cases the plasticizer is usually first put into solu-
tion with the cellulose derivative or resin solution
and, if non-solvents are added, only to such an
extent as will not precipitate the derivative or
resin from solution. Alse the plasticizer is usually
employed in larger amounts, such as from 50 to
60 parts, in compounding lacquers. Other uses
within the scope of our invention will also suggest

themselves to those skilled in the art and are.

to be included within the scope of the claims ap-
pended hereto. :

What we claim is:

1. The process of conditioning yarn to render
it more amenable to textile operations including
knitting, weaving, spinning and the like which
comprises applying thereto a lubricating and
softening composition containing as its essential
lubricating and softening component an ester
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selected from the group consisting of the nitro- -

alkane and nitroalkene esters of mono- and poly-
carboxylic, aliphatic, aromatic and heterocyelic
acids.

2. The process of conditioning yarn composed
of or containing organic derivatives of cellulose
to render it more amenable to textile operations
including knitting, weaving, spinning and the
like, which comprises applying thereto a lubri-
cating and softening composition containing as
its essential lubricating and softening component
an ester selected from the group consisting of the
nitroalkane and nitroalkene esters of mono- and
poly-carboxylic, aliphatic, aromatic and hetero-
cyclic acids.

3. The process of conditioning yarn composed
of or containing cellulose acetate to render it
more amenable to textile operations including
knitting, weaving, spinning and the like, which
comprises applying thereto a lubricating and sof-
tening-composition containing ss its essential lu-
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textile lubricant.

5

bricating and softening component an ester
selected from the group consisting of the nitro-
alkane and nitroalkene esters of mono- and poly-
cafgoxylic, aliphatic, aromatic and heterocyclic
acids.

4. The process of conditioning yarn composed
of or containing -cellulose acetate to render it
more amenable to textile operations including
knitting, weaving, spinning and the like, which
comprises applying thereto a lubricating and sof-
tening composition containing as its essential
lubricating and softening component an ester
selected from the group consisting of the nitro-
alkane and nitroalkene esters of mono- and poly-
carboxylic, aliphatic, aromatic and heterocyclic
acids, and a textile lubricant. .

8. A conditioning agent for rendering yarns
more amenable to textile operations including
knitting, weaving, spinning and the like which
comprises an ester selected from the group con-
sisting of the nitroalkane and nitroalkene esters
of mono- and poly-carboxylic, aliphatic, aromatic
and heterocyclic acids. .

6. A conditioning agent for rendering textile
yarns composed of or containing organic deriva-
tives of cellulose more amenable to textile opera-
tions including knitting, weaving, spinning and
the like which comprises an ester selected from
the group consisting of the nitroalkane and
nitroalkene esters of mono- and Poly-carboxylic,
aliphatic, aromatic and heterocyclic acids, and
a textile lubricant.

7. Textile yarns amenable to textile opera-
tions including knitting, weaving, spinning and
the like impregnated with g lubricant containing
as its essential lubricating and softening com-
ponent an ester selected from the group consist-
ing of the nitroalkane and nitroalkene esters of
mono- and poly-carboxylic, aliphatic, aromatic
and heterocyclic acids. .

8. Textile yarns composed of or containing
organic derivatives of cellulose amensble to tex-
tile operations including knitting, weaving, spin-
ning.and the like, impregnated with a condition-
ing agent comprising an ester selected from the ]
group consisting of the nitroalkane and nitro-
alkene esters of mono- and poly-carboxylic, ali-
phatic, aromatic and heterocyclic acids. .

9, Textile yarns composed of or containing or-
ganic derivatives of cellulose amenable to textile
operations including knitting, weaving, spinning
and the like, impregnated with a conditioning
agent comprising an ester selected from the
group consisting of the nitroalkane and nitro--
alkene esters of mono- and, poly-carboxylic, ali-
bhatic, aromatic-and heterocyclic acids, and a
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