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1. 
This invention relates to the treatment of tex 

tle materials and relates more particularly to the 
lubrication and conditioning of fibers and fla 
ments having a basis of cellulose acetate, or 
other Organic derivative of cellulose, to render the 
same more amenable to textile Operations such 
as carding, drafting, spinning, twisting, coning, 
pirning, hanking, weaving, knitting, and the like. 
An object of this invention is the provision of 

an improved conditioning agent for the treatment 
of textile materials such as filaments and fibers 
having a basis of cellulose acetate or other Or 
ganic derivative of cellulose to render said tex 
tile materials more amenable to textile operations. 
Another object of this invention is the provision 

of a single-application conditioning agent adapted 
to be applied to cellulose acetate or other organic 
derivative of cellulose filaments, as said filaments 
emerge from the spinning cabinet in which they 
are formed, for lubricating and conditioning the 
same for the numerous textile operations said 
materials are subjected to either in continuous 
flament or staple fiber form prior to being 
processed to a finished fabric. 
A further object of this invention is the Con 

ditioning of cellulose acetate or other organic 
derivative of cellulose staple fibers with a new 
and improved conditioning agent which renders 
the cellulose acetate or other organic derivative 
of cellulose staple fibers treated therewith anti 
static and eminently suitable for processing into 
spun yarns on the cotton System. 
Other objects of this invention will appear from 

the following detailed description. 
Various compositions comprising vegetable, 

animal and mineral oils, both normal and Spe 
cially treated, in combination with various other 
substances have been employed for lubricating 
and conditioning filaments and staple fibers hav 
ing a basis of cellulose acetate or other organic 
derivatives of cellulose to render the same more 
amenable to the various textile operations gen 
erally employed in converting said materials into 
fabrics. In order to process continuous flaments 
of cellulose acetate or other organic derivative of 
cellulose material into staple fiber suitable for the 
production of fine spun yarns, the continuous 
filaments are usually treated with a suitable lubri 
cant composition as they emerge from the Spin 
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and then, after a plurality of said lubricated con 
tinuous filaments are associated together in the 
form of a bundle or tow, a separate conditioning 
agent is applied thereto in the desired amount. 
The lubricated and conditioned continuous fila 
ments thus obtained are then severed into staple 
fibers of the desired length. 
The lubricating composition is applied to im 

part a suitable degree of flexibility as well as de 
sirable frictional qualities so that the staple fibers 
obtained when the continuous flaments are cut 
may be processed satisfactorily into fine spun 
yarns. The conditioning agent is applied to said 
filaments to render the staple fibers anti-static 
to avoid the generation of excessive static elec 
tricity which would render processing exceedingly 
difficult if not impossible. The lubricating and 
conditioning compositions are applied separately 
because they are incompatible and, if said com 
positions are mixed prior to application, they do 
not produce the desired lubricating and condi 
tioning action. The separate application of each 
of said agents is not only uneconomical but is 
also quite inconvenient. The development of a 
single composition which may be applied, for ex 
ample, to continuous filaments of cellulose or 
other organic derivatives of cellulose as they 
emerge from the spinning cabinet or metier where 
they are formed and which will produce the de 
sired lubricating and conditioning action on cellu 
lose acetate or other Organic derivative of cellu 
lose staple fiber materials has long been sought. 
We have now found that staple filbers of cellu 

lose acetate or other Organic derivative Of celul 
lose materials may be satisfactorily lubricated 
and conditioned for spinning operations by the 
application thereto of a single-application lubri 
cating and conditioning composition which may 
be applied while said materials are in continuous 
filament form prior to the Cutting operation 
whereby said filaments are severed into staple 
fiber lengths. 
The single-application conditioning agent of 

our invention comprises a salt-free, dehydrated 
mixture of a plurality of components prepared 
individually and then blended into mineral oil. 
Our novel composition includes a long chain ali 
phatic alcohol, an alkyl phenol, an alkylolamine, 
a sulfonated long chain aliphatic acid, a sulfo 

ning cabinet or metier in which they are formed 50 nated vegetable oil, the alkylol-amino-ester of a 
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long chain aliphatic acid and a neutralized par 
tial ester of phosphoric acid with a long chain 
aliphatic alcohol. Our novel composition, how 
ever, is not formed by merely effecting a mechan 
ical mixing of the several components included 
therein; the composition is obtained by the blend 
ing in Suitable proportions of several separate 
reaction products which, when taken together in 
their final blended form, yield the improved single 
application, lubricating and conditioning agent 
of our invento, 
Thus, the components of said lubricating and 

conditioning composition which contain Sulfate 
groups are obtained by reacting a mixture of min 
eral oil, a vegetable oil such as olive oil, rice oil 
or peanut oil, and a long chain aliphatic acid, Such 
as oleic acid, with fuming sulfuric acid Such as 
20% oleum at a temperature no greater than 
about 20° C. Under these conditions at least part 
of the aliphatic acid and the vegetable oil emi 
ployed are sulfated and/or sulfonated. At the 
completion of the sulfation and/or Sulfonation re 
action an alkylated phenol, such as diamyl phenol, 
is added to the reaction mixture to stabilize the 
same and to act as a penetrant and an anti 
oxidant. The addition of the alkyl phenol is foll 
lowed by the addition of an alkylamine, water 
and a sufficient amount of an alkali-metal hy 
droxide to neutralize all of the Sulfuric acid re 
maining and the major portion of the s free 
aliphatic acid. The bath is then stirred until re 
action ceases and a clear oil is formed. The proc 
ess for obtaining this sulfated and/or sulfonated 
product is more particularly described in U. S. 
Patent No. 2,406,408. 
In accordance with the present invention the 

sulfated and/or sulfonated reaction product ob 
tained in the manner described above is not em 
ployed in the form in which it is initially obtained 
but is subjected to a de-salting and dehydration 
treatment before it is blended with the other com 
ponents. The de-salting and dehydration is ef 
fected by diluting the neutralized reaction prod 
uct with an organic solvent which forms an 
azeotrope with water, Such as anhydrous isopropyl 
alcohol, which is a non-Solvent for the inorganic 
salts present. The alcohol addition causes the 
salts to be precipitated from solution. The pre 
cipitated salts are filtered out and the isopropyl 
alcohol distilled off, the water which is present 
in the mixture coming off as an azeotrope with the 
isopropyl alcohol. Preferably, the temperature 
of the sulfonated mixture being distilled should 
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not exceed about 110° C. during the distillation . 
operation, If any water remains, an additional 
quantity of anhydrous isopropyl alcohol is then 
added and the diluted mixture again distilled to 
remove the remaining water as well as the alcohol. 
Prior to distillation, a filter aid such as diatomace 
ous earth or bentonite, etc. may be added and 
the Solution filtered to improve the clarity and re 
nove any inorganic salts still present. The still 
residue remaining after distillation comprises the 
composition employed as the sulfonated com 
ponent of our novel composition. 
The long chain aliphatic acid alkylolamine 

ester which we employ in our novel composition 
is obtained by reaction of triethanolamine with 
a mixture of straight chain aliphatic acids com 
prising essentially lauric acid and having an aver 
age of about 11 carbon atoms in the alkyl chain, 
exclusive of the carboxyl group present. This 
aliphatic acid mixture may be obtained as a prod 
uct of the Saponification of commercial COCOanut 
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4. 
oil. The Saponification reaction yields glycerin 
and the desired mixture of long chain aliphatic 
acids which may be separated from the glycerin 
in a suitable manner and then esterified to yield 
the desired alkylolamine ester. In forming the 
alkylolamine ester, the hydroxy radical of the 
carboxyl group of the long chain aliphatic acid 
reacts with one of the hydroxy groups of the 
triethanolamine splitting off water and forming 
the diethanolamino-ethyl ester of the long chain 
aliphatic acid. The reaction may be effected em. 
ploying the necessary stoichiometric proportions 
of the long fatty acid mixture and triethanol 
amine at a temperature of about 150 C. and, 
preferably, in an atmosphere of an inert 28S 
such as carbon dioxide or nitrogen. 

In forming the desired phosphoric acid partial 
ester of a long chain aliphatic alcohol, the de 
sired alcohol, such as laury alcohol, for exam 
ple, is reacted with a slight stoichiometric eXcess 
of phosphorus pentoxide to form a primary phos 
phoric acid ester, the reaction temperature being 
maintained at about 110° C. with stirring until 
reaction is completed. 
When the several reaction products forming 

part of our novel composition have been obtained 
in a form suitable for compounding, they are 
then blended with mineral oil and an additional 
Quantity of an alkylolamine, alkyl phenol and 
long chain aliphatic alcohol to form a Smooth, 
homogeneous composition. Thus, from 55 to 65 
parts by weight of mineral oil are placed in a 
Suitable vessel equipped with a stirrer and then 2 
to 12 parts by weight of the long chain aliphatic 
alcohol phosphoric acid partial ester are added. 
The de-salted, dehydrated Sulfonation reaction 
product is then added in an amount of from 2 to 
15 parts by weight, followed by the addition of 10 
to 30 parts by weight of the diethanolaminoethyl 
ester of the long chain mixed aliphatic acids. 
From 2 to 5 parts by weight of alkylolamine, 2 to 
10 parts by weight of alkyl phenol and 2 to 10 
parts by weight of the long chain aliphatic alco 
hol are then added and the resulting mixture 

is thoroughly blended by continued stirring until 
homogeneous: The alkyl phenol and the long 
chain aliphatic alcohol act to impart a greate 
Spreading and penetrating action to said.com 
position. A diatomaceous earth filter aid such 
as that sold commercially under the name 'Fil 
tercel,” may then be added and the mixture clari 
fied by filtration. The clarified mixture is ready 
for use as a lubricating and conditioning agent. 

In order further to illustrate our invention, but 
Without being limited thereto the following exam 
ples are given: 

Eacample I 
The de-Salted, dehydrated sulfonation mixture 

60 of our composition is prepared as follows: 

65 
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A mixture of 117 parts by Weight of acid re 
fined white mineral oil of about 50 Saybolt vis 
cosity at 100°F., 87 parts by Weight of oleic acid, 
and 43 parts by weight of raw peanut oil are 
cooled to 8 to 10° C. in a suitable vessel provided 
with a cooling jacket and then 27 parts by weight 
of 20% oleum are added over the course of One 
half hour. The temperature rises but the maxi 
nun temperature is held to below 250 C. by cool 
ing. The reaction mixture is then stirred for an 
additional 45 minutes with the temperature held 
at 20° C. To the reaction mixture, there are 
now added 21 parts by weight of diamyl phenol, 
followed by the addition of 47 parts by weight of 

75 triethanolamine, 37 parts by Weight of water and 



s 
18 parts by weight of a 22% by weight aqueous 
solution of sodiuim hydroxide. The resulting 
neutralized mixture is cooled to room temperature 
with stirring. 
The sulfonated reaction mixture obtained is 

then desalted by the addition thereto of anhy 
drous isopropyl alcohol to precipitate the inor 
ganic salts present and the latter are then re 
moved by filtration. The filtered solution is dis tilled under vacuum and the isopropyl alcohol and 
water were taken off as an azeothropic mixture 
with the still temperature held at a maximum of 
110° C. The still residue is diluted with an equal 
volume of anhydrous isopropyl alcohol, about 
0.1 to 0.4% by weight of "Filtercel" are added and 
the mixture filtered again. The isopropyl alcohol 
present and any remaining water are removed 
by repeating the distillation under vacuum at a 
maximum still temperature of 110 C. The still 
residue comprises the sulfonated reaction prod 
uct forming one of the components of our novel 
lubricating and conditioning agent, the final 
preparation of which is described below. 

ECarple I 
The long chain aliphatic acid diethanolamino 

ethyl ester is formed as follows: 
A mixture of 77 parts by weight of mixed cocoa 

nut oil fatty acids, comprising essentially lauric 
acid, and 49 parts by weight of triethanolamine 
are charged into a reaction vessel. The mixture 
is heated rapidly to 150 C. and maintained at 
this temperature with stirring under a blanket 
of gaseous carbon dioxide for about five hours or 
unitil the viscosity of the esterified product 
reaches about 430 seconds as determined in the 
Saybolt Universal viscometer at 100 F. The re 
action mixture is then cooled immediately with 
cold water. The product obtained comprises es 
sentially the diethanolamino-ethyl ester of lauric 
acid. 

Eacamaple I 
The long chain aliphatic alcohol partial phos 

phoric acid ester is obtained as follows: 
To a jacketed reaction vessel provided with a 

stirrer and a steam coil for heating are added 96 
parts by weight of lauryl alcohol and then 24 
parts by weight of phosphorus pentoxide are 
added gradually thereto with stirring over the 
course of 15 minutes. The temperature rises to 
about 120° C. The reaction mixture is stirred 
and circulated for five hours during which time 
the temperature is held at 105 to 10° C. A 
smooth, homogeneous reaction product is ob 
tained. The product comprising primary lauryl 
phosphate is cooled to 50 to 60° C. and is dis 
charged to storage where is solidifies on standing. 

Eacample IV 
The single application lubricating and condi 

tioning agent of our invention is obtained by 
blending the components whose preparation is 
described in Examples I, II and II into mineral 
oil in suitable proportion. 
Thus, 195 parts by weight of acid refined white 

mineral oil having a viscosity of 50 Saybolt at 
100 F. are introduced into a blending vessel, 29 
parts by weight of melted lauryl phosphoric acid 
obtained as described in Example III are added 
thereto, followed by the addition of 26 parts by 
weight of the de-salted, dehydrated sulfonated 
reaction product obtained in the manner de 
Scribed in Example I. To the mixture obtained 
are added 65 parts by weight of the diethanol 
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6 
scribed in Example II followed by 9 parts by 
weight of triethanolamine, 8 parts by Weight of 
diamyl phenol and 18 parts by weight of laury 
alcohol. The final mixture is stirred for one 
half hour, one and one-half parts by weight of 
'Filtercel' are added and the whole filtered. 
The final filtered mixture comprises the novel 
single application lubricating and conditioning 
agent of our invention. Our novel composition 
may be applied directly to continuous flaments 
of cellulose acetate or other organic derivative 
of cellulose to condition the same for all textile 
Operations and more particularly, for spinning 
operations after said lubricated and conditioned 
continuous filaments have been cut to staple fiber 
lengths. The lubricating and conditioning agent 
of our invention is particularly advantageous in 
that it may easily be applied to said continuous 
flaments at the meter or spinning cabinet 
where said flaments are formed. In addition, 
said composition imparts a very desirable hand 
to treated staple fiber, prevents card loading and 
lickerin loading in processing said treated staple 
and imparts very satisfactory spinning charac 
teristics thereto, particularly when said treated 
cellulose acetate or other organic derivative of 
cellulose staple fiber is spun on the cotton system. 
The elimination of lickerin loading appears to be 
due directly to the presence in our novel compo 
sition of the neutralized long chain aliphatic 
alcohol partial ester of phosphoric acid, which 
is neutralized, of course, in the final composition 
by the alkaline agents present. Examples of 
other Organic derivative of cellulose materials 
which may be lubricated and conditioned with 
Said composition are cellulose esters such as 
cellulose propionate, cellulose butyrate, cellulose 
acetate - propionate, cellulose acetate - butyrate 
and cellulose ethers, such as ethyl cellulose and 
benzyl cellulose. Our novel composition may also 
be employed for lubricating and conditioning 
other textile materials. 

It is to be understood that the foregoing de 
tailed description is given merely by way of illus 
tration and that many variations may be made 
therein without departing from the spirit of our 
invention. 

Having described our invention, what we desire 
to Secure by Letters Patent is: 

1. A single-application lubricating and condi 
tioning composition for rendering textile ma 
terials more amenable to textile operations, com 
prising essentially a homogeneous mixture of 2 
to 15 parts by weight of the de-salted and dehy 
drated reaction product of a mixture of oleic 
acid, peanut oil and mineral oil with oleum, con 
taining diamyl phenol and which is neutralized 
with triethanolamine and an aqueous solution of 
sodium hydroxide blended into 55 to 65 parts by 
weight of mineral oil with from 2 to 12 parts it? 
weight of primary lauryl phosphate, from 10 to 
30 parts by weight of the diethanolamino-ethyl 
ester of lauric acid, from 2 to 5 parts by weight 
of triethanolamine, from 2 to 10 parts by weight 
of diamyl phenol and 2 to 10 parts by weight of 
lauryl alcohol. 

2. Cellulose textile materials lubricated and 
conditioned with a composition comprising es 
sentially a homogeneous mixture of 2 to 15 parts 
by weight of the de-salted and dehydrated reac 
tion product of a mixture of oleic acid, peanut oil 
and mineral oil with oleum, containing diamyl 
phenol and which is neutralized with triethanol 
amine and an aqueous solution of sodium hy 

aminoethyl ester of lauric acid prepared as de- 75 droxide, blended into 55 to 65 parts by weight of 
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mineral oil with from 2 
primary lauryl phosphate, from 10 to 30 parts by 
weight of the diethanolamino-ethyl ester of 
lauric acid, from 2 to 5 parts by weight of tri 
ethanolamine, from 2 to 10 parts by weight of 
diamyl phenol and 2 to 10 parts by weight of 
lauryl alcohol. 

GEORGE W. SEYMOUR. 
MARSHAL DUKE. 
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