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s This invention relates to the lubrication and condi 
tioning of textile yarns and filaments, and more particu 
larly to the lubrication and conditioning of textile yarns 
and filaments composed of organic derivatives of cellu 
lose Such as cellulose acetate, cellulose propionate, cellu 
lose acetate-propionate, and cellulose acetate-butyrate, 
to render them amenable to a variety of textile operations 
such as warping, weaving, knitting, spinning, carding and 
the like. - 

As is well known in the manufacture of yarns, particu 
larly those composed of cellulose 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 facilitate 
handling in such operations as spinning, twisting, winding, 
reeling, warping, carding, drafting, combing, weaving, 
and other operations. 
The lubrication of derivatives of cellulose, such as the 

cellulose esters, is a complex problem, and a diversity 
of materials has been employed to meet the demands of 
such lubrication. To those skilled in the art, it is well 
known that while certain problems are common to the 
lubrication of continuous filament yarn and of staple 
fibers, each has its own peculiar problems. 

After extended investigation, we have found a new 
chemical compound which may be formulated with other 
components to give a fiber treating composition which 
exhibits improved qualities over comparable composi 
tions heretofore used in the art. 

This invention has as its object to provide lubricants 
which are applicable to treatment of both continuous 
filament yarns and cut staple fibers as said filaments 
emerge from the spinning-cabinet in which they are form 
ed. A further object is to provide lubricants which are 
suitable for continuous filament yarn intended for warp 
ing, filling, and knitting. Another object is to provide 
lubricating and conditioning compositions which have 
antistatic characteristics, low kinetic friction, and low 
slip-stick friction. Another object of this invention is 
to provide lubricants which promote superior bonding 
between the yarn and warp sizes such as gelatin and 
copolymers of maleic anhydride and styrene which are 
commonly used in the trade. 
"We have found that certain derivatives of alcohol. 

phosphates when incorporated into suitable mediums 
such as mineral oil together with the use of certain co 
solvents provide compositions which may be used to 
effectively lubricate filaments and fibers, both continuous 
filaments and cut staple. That is, textile materials may be 
treated by the compositions to be described in detail 
herein, to render them more amenable to subsequent tex 
tile operations such as knitting, weaving, winding, card 
ing, opening, drafting, combing and other operations. 
One of the important components of our fiber treat 

ing composition comprises a certain reaction product of 
long chain aliphatic alcohol partial esters of phosphoric 
acid. The preferred compound of this class is illustrated 
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by the morpholine salt or salts of lauryl phosphoric acid 
partial esters. 
We have found that fibers treated with lubricants con 

taining compounds as just mentioned, and specifically 
compositions containing salts of morpholine and lauryl 
phosphoric acid partial esters, have unexpectedly high 
resistance to abrasion when sized with materials such as 
gelatin and copolymers of maleic anhydride and styrene 
which are commonly used in the trade. This is one of 
the novel features of our invention and is believed to be 
new and unobvious. 
We preferably use the lauryl partial ester of phosphoric 

acid, since the laurylphosphoric acid salt of morpholine 
gives us the desired lubricating properties together with 
a satisfactory viscosity and color. We have found that 
most of the amine salts of the partial esters of long chain 
Saturated aliphatic alcohols and phosphoric acid are 
either solids or waxy or gummy materials. We have 

20 
found this to be a disadvantage in the use of these ma 
terials for the lubricating and conditioning of both con 
tinuous filament and staple fibers made from organic 
derivatives of cellulose. However, the morpholine salts 
of the partial esters of long chain saturated aliphatic 
alcohols and phosphoric acid are free flowing liquids. 
This is an unobvious fact and was disclosed to us through 
experimentation. No other amine salts, such as mono 
ethanolamine, diethanolamine, triethanolamine, diethyl 
cycichexylamine, ethylenediamine, or 2-amino-2-methyl 
1-propanol, of long chain saturated aliphatic alcohol phos 
phoric acid partial esters which we have examined have 
exhibited this property of being a free-flowing liquid. 

* For use in preparing compositions described herein we 
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have found that the phosphates of long chain aliphatic 
alcohols, exemplified by lauryl phosphate, which com 
pounds may be purchased on the open market, may be 
satisfactorily used in the present invention. it is possible, 
if desired, to purchase long chain aliphatic alcohol and 
phosphoric acid or other source of phosphorus radical 
and to make the partial ester therefroin. This may be 
accomplished by reacting the alcohol and phosphoric acid 
or other phosphorus derivative together in the presence 
of a catalyst, but such procedure is not required as a num 
ber of partial ester intermediates may be purchased com 
mercially. 
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The partial ester of phosphoric acid is either prepared 
or purchased. It is then reacted with morpholine, as 
will be described in detail hereinafter, to form the new 
salt which is used herein in preparing fiber treating com positions. 
We have now found that staple fibers of both cellulose 

acetate or other organic derivatives of cellulosic naieri 
als, and partially saponified cellulose acetate or other 
partially saponified organic esters of cellulose, may be 
satisfactorily lubricated and conditioned for spinning cp 
erations by the application thereto of a single application 
of a lubricating and conditioning coimposition. This coin 
position preferably is comprised of a partial ester ci 
phosphoric acid with a long chain aliphatic alcohol, 
morpholine, and a long chain aliphatic alcohol together 
with mineral oil in suitable proportions. Our composi 
tion is thoroughly dispersed over the fibers in applica 
tion thereto, and the fibers obtained are completely at 
tistatic so that a superior degree of lubrication and con 
ditioning is achieved. 
Our novel composition preferably comprises from 

10-40 parts by weight of the partial ester of phosphoric 
acid with a long chain saturated aliphatic alcohol, 2-15 
parts by weight of morpholine, 5-15 parts by weight of 
fatty alcohols, and 40-70 parts by weight of mineral oil 
having a viscosity from 45-135. (Saybolt Universal sec 
onds at 100 F.) 

In forming said lubricating and conditioning composi 
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tions the components are preferably combined by adding 
the long chain saturated aliphatic alcohol phosphoric 
acid partial ester to the mineral oil with stirring, fol 
lowed by the addition of morpholine, and the addition 
of the fatty alcohol. In some of our compositions, as 
shown in the examples, we have found it advantageous 
to add saturated cyclic alcohols. Also, we have found 
that other emulsifiers such as terpene glycol ethers and 
fatty acid soaps serve as good dispersing agents for the 
morpholinium phosphates in mineral oil. After the com 
ponents are mixed, gentle agitation is continued until a 
smooth, homogeneous blend is obtained. 

In further detail, a partial long chain aliphatic alcohol 
ester of phosphoric acid is either prepared or obtained, 
exemplified by the lauryl partial ester of phosphoric acid. 
This partial ester has the formula: 

C12H25- o--on 
b 
E. 

The partial ester if desired can be reacted with mor 
pholine as follows: 

O CH-cy. 
o NH -- ch-0--oh -----mm-3 

ch,-cá, O 

4. CH-et 
C1-0- -on-fiel o (salt) 

O CEI-CI 

If desired, the salt may be purified by various proce 
dures as known to those skilled in the art. The preferred 
method is to purify the lauryl phosphoric acid partial 
ester and the morpholine before they are caused to react 
as described above. 
The morpholine salt of the partial long chain aliphatic 

alcohol ester of phosphoric acid is then formulated into 
the fiber treating compositions as already described above. 

Example I 
Cut staple fiber was prepared by spinning tow which 

was lubricated with 1.04% oil -0.25% by passing the 
yarn over an applicator roll wet with the lubricant as 
the filaments emerged from the spinning cabinet, and 
by chopping the tow into suitable lengths. The com 
position of the lubricant is as follows: 

Per cent 
Mineral oil ---------------------------------- 60 
Partial ester of lauryl alcohol and phosphoric acid -- 25 
Oley alcohol -------------------------------- 10 
Morpholine ---------------------------------- 5 
This cut staple was carded and spun into yarn and was 
found to process well in all operations. One of the 
important characteristics of this lubricant which con 
tributes to the satisfactory processing of cut staple to 
which it is applied is the low static electricity developed 
on the fibers. This is illustrated in the examples below 
comparing the static electricity on staple fibers during 
carding, which have been lubricated with the composition 
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above, with fibers lubricated with another type of lubri 
cant, identified as oil A. The units are arbitrary. 

Instant Lificant Oil A 

Percent Lubricant------------------------------ 0.99 1.05 
Static Electricity-------------------------------- -3 +25 

Example II 
The lubricating and conditioning composition described 

below was applied as a 25% aqueous emulsion to 75 
denier 19, filament bright yarn and was tested for its 

75 
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static electricity, kinetic friction over porcelain and steel 
surfaces, and slip-stick friction over a steel surface. 
The values were compared with those for a similar yarn 
treated with another lubricant, identified as oil B. The 
units are arbitrary. 

Instant 
Lubricallt Oil B 

Percent Lubricant on Yarn. -------------------- 2.38 3.02 
Static Electricity: 

Porcelain Surface---------------------------- -- -6 
Steel Surface-------------------------------- -- -8 

Kinetic Friction: . 
Porcelain Surface---------------------------- 23 27 
Steel Surface-------------------------------- 24 30 

Slip-Stick Friction------------------------------ 17 26 
Abrasion Resistance of Gelatin Sized Yarn------ 70 9 

The composition of the lubricant is as follows: 
Per cent 

Mineral oil -------------------------------- 58.0 
Partial ester of lauryl alcohol and phosphoric acid -- 25.0 
Oley alcohol ------------------------------- 10.0 
Morpholine --------------------------------- 7.0 

Example III 
A lubricating and conditioning composition, which is 

described below, was applied to 75 denier 19 filament 
bright yarn and was tested for its static electricity, kinetic 
friction over porcelain and steel surfaces, and slip-stick 
friction over a steel surface. The values were compared 
with those for a similar yarn lubricated with another 
lubricant identified as oil C. The units are arbitrary. 

Instant Liat Oil C 

Percent Lubricant on Yarn-...------------------- 1.34 2.41 
Static Electricity: 

Porcelain Surface---------------------------- 0 - 
Steel Surface-------------------------------- O --1 

Kinetic Friction: 
Porcelain Surface - - 25.5 27.0 
Steel Surface--- - - - 23.0 24.5 

Slip-Stick Friction------------------------------ 24.0 24.0 
Abrasion Resistance of Polyner (maleic anhy 
dridestyrene) Sized Yarn---------------------- 40.7 29.6 

The composition of this lubricant is as follows: 
Per cent 

Mineral oil --------------------------------- 54.0 
Partial ester of lauryl alcohol and phosphoric acid -- 25.0 
Lauryl alcohol ------------------------------ 8.0 
Cyclohexyl alcohol -------------------------- 6.0 
Morpholine --------------------------------- 7.0 
Although we have indicated in the above examples cer 
tain percentages of oil applied to filaments for use as 
cut staple fibers, or continuous filament yarns, our in 
vention is in no way restricted to these values, nor are 
the electrical and physical properties given here changed 
greatly if the oil content on the filaments is altered over 
wide ranges. 

in the examples stated above, we have indicated that 
the lubricant was applied by means of an applicator roll 
as the filaments left the spinning cabinet. However, 
the composition might equally well have been applied 
at other stages of processing and in other operations 
such as twisting, winding, and reeling, or they might 
have been applied to cut staple fibers during any of the 
processes which are normal to the preparation of such 
fibers. Also, although we have indicated that the lubri 
cant may be applied by passing the filaments over a 
roll, other devices which serve to deposit oil on filaments 
or fibers, such as by wick, spray, or both, may be used. 
While in the foregoing disclosure we have specifically 

referred to lauryl alcohol as this represents the compo 
nent of our preferred compound, it is possible to use 
other long chain alcohols in preparing the partial ester, 
exemplified by the following alcohols: oleyl, myristyl, 
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cetyl, stearyl, etc. Or, it is possible to use mixed alcohols 
to form the partial mixed ester. 

In place of oleyl alcohol we may use lauryl, cyclo 
hexyl, myristyl, cetyl, stearyl, linolyl, ricinolyl, or mix 
tures of these. Other changes may be made in our 
process and product as exemplified by the following: 
in place of gelatin or copolymers of maleic anhydride 
and styrene other sizes may be used such as polyvinyl 
alcohol or substituted acrylamides. 
While the foregoing illustrates certain of the broader 

aspects of our invention for the treatment of cellulose 
ester yarn as already described above in detail, we prefer 
to use the morpholine salt of the laury partial ester 

10 

of phosphoric acid inasmuch as certain additional ad 
Vantages and improvements are obtained which are not 
obtainable by other compounds. 
We claim: . 
1. Treated cellulose acetate fibers which will exhibit 

high resistance to abrasion when sized with a sizing 
material exemplified by copolymers of maleic anhydride 
and styrene, said fibers being essentially comprised of 
cellulose acetate, which fibers have applied thereto a 
treating composition containing a morpholine salt which 
is a free flowing liquid, said treating composition result 
ing from the following combination of materials: 25% 
partial ester of lauryl alcohol and phosphoric acid, 10% 
oleyl alcohol, 5-7% morpholine, and the major compo 
nent mineral oil of a viscosity from 45-135 seconds 
Saybolt Universal at 100 F. 

2. Treated cellulose acetate fibers which will exhibit 
high resistance to abrasion when sized with a sizing 
material exemplified by copolymers of maleic anhydride 
and styrene, said fibers being essentially comprised of 
cellulose acetate which has applied thereto a treating 
composition containing a morpholine salt which is a 
free flowing liquid, said treating composition resulting 
from the following combination of materials: 10-40 parts 
by weight of lauryl alcohol partial ester of phosphoric 
acid, 2-15 parts by weight of morpholine, 5-15 parts by 
weight of an alcohol from the group consisting of oleyi, 
lauryl, cyclohexyl, myristyl, cetyl, stearyl, linolyl and 
ricinolyl alcohols and 40-70 parts by weight of mineral 
oil of a viscosity of 45-135 seconds Saybolt Universal 
at 100 F. 

3. Treated cellulose organic acid ester fibers from the 
group consisting of cellulose acetate, cellulose propio 
nate, cellulose acetate propionate and cellulose acetate 
butyrate, which will exhibit high resistance to abrasion 
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when sized with a sizing material exemplified by co 
polymers of maleic anhydride and styrene, said fibers 
being essentially comprised of cellulose organic acid ester 
which has applied thereto a treating composition con 
taining a morpholine salt which is a free flowing liquid, 
said treating composition resulting from the following 
combination of materials: 10-40 parts by weight of a 
partial ester of phosphoric acid with an alcohol from 
the group consisting of lauryl, oleyl, myristyl, cetyl and 
Stearyl alcohols, 2-15 parts by weight of morpholine, 
5-15 parts by weight of an alcohol from the group con 
sisting of oleyl, lauryl, cyclohexyl, myristy, cetyl, 
Stearyl, linolyl and ricinolyl alcohols, and 40-70 parts 
by weight of mineral oil of a viscosity of 45-135 seconds 
Saybolt Universal at 100 F. 

4. Treated cellulose organic acid ester fibers from the 
group consisting of cellulose acetate, cellulose propionate, 
cellulose acetate propionate and cellulose acetate butyr 
ate, which will exhibit high resistance to abrasion when 
sized with a sizing material exemplified by copolymers 
of maleic anhydride and styrene, said fibers being essen 
tially comprised of cellulose organic acid ester which 
has applied thereto a treating composition containing 
a morpholine salt which is a free flowing liquid, said 
treating composition resulting from the following com 
bination of materials: a major amount of mineral oil 
of a viscosity of 45-135 seconds Saybolt Universal at 
100 F., 10-40 parts by weight of a partial ester of 
phosphoric acid with an alcohol from the group con 
sisting of oleyl, lauryl, myristyl, cetyl, and stearyl, 2-15 
parts by weight of morpholine, 5-15 parts by weight 
of an alcohol from the group consisting of oleyl, lauryl, 
cyclohexyl, myristyl, cetyl, stearyl, linolyl and ricinolyl 
alcohols, and wherein the last-mentioned alcohol is dif 
ferent from the alcohol radical in the said partial ester. 
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