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This invention relates to the production of cel 
lulosic products and has for its object the pro 
vision of certain improvements in the production 
of cellulosic products from cotton, and particul 
larly cotton linters. The invention is of special 
advantage in the production of regenerated cellu 
lose products, and particularly by the viscose 
process, from cotton. A further object of the in 
vention is the provision, as a new article of manu 
facture, of an improved cellulosic product con 
sisting mainly of cotton. 

Cotton, and more particularly cotton linters, 
is extensively used in the production of various 
cellulosic products such, for example, as nitro 
cellulose, cellulose acetate, cellulose ethers, rayon 
and other synthetic fibers, cellophane and simi 
lar cellulosic films or sheets, etc. Cotton is avail 
able as a source of cellulose in the raw state and 
as chemical cotton in loose form or in sheet form. 
In neither case is the cotton subjected to any 
textile operation to form it into threads or fabric; 
and in the appended claims the term "cotton in 
the raw state' is used to designate raw cotton or 
raw cotton which has been subjected to chemical 
treatment to purify and bleach it, as hereinafter 
referred to, but which has not been subjected to 
any textile operation to form it into threads or 
fabric. The invention aims to incorporate in such 
cotton, or its derivatives, one or more added con 
pounds of the invention to improve one or more 
of the steps in the formation of the cellulosic 
products. 
Chemical cotton in sheet form is customarily 

subjected to comminution or shredding as one 
of the preliminary steps in its processing. In the 
production of viscose, for example, the sheets 
formed of cotton inters are usually steeped in a 
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caustic soda solution to form alkali cellulose and . 
the alkali cellulose, after pressing and while still 
in sheet form, is shredded to prepare the cotton 
fibers for the xanthating reaction with carbon bi 
sulfide. The resulting sodium cellulose xanthate 
is dissolved in dilute caustic soda to form the 
solution commonly known as viscose which, opaci 
fied if desired, is filtered and spun into flaments, 
We have discovered that the incorporation in 

cotton, advantageously in cotton linters, of cer 
tain compounds in minute quantities, imparts to 
the cellulose, properties that make it more amen 
able to various processing steps in the production 
of rayon by the viscose process, resulting in in 
creased efficiency and a decrease in the cost of 
the operation. The invention accordingly in 
Wolves the incorporation in the cotton of a small 
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the utilization of the cotton so treated for the 
production of viscose rayon. The invention pro 
vides as an article of manufacture an improved 
product comprising cotton, especially cotton 
linters, having one or more of said compounds 
incorporated therein. 
In practices proposed heretofore, cation-active 

compounds as strong bases or their salts including 
quaternary annonium, sulphonium, phosphoni 
um and arsonium salts have been used in the 
Spin bath to reduce incrustations in the spinneret 
Orifices. When added to the viscose, such com 
pounds also reduce incrustations in spinneret 
orifices, though in general considerably larger 
concentrations are required to be present and 
such additions will frequently cause certain dis 
advantages as will be presently set forth. 
We have made the discovery that important 

new advantages accrue if there is caused to be . 
present in the viscose, in a manner as will be 
specified, compounds which have only a weakly 
cation-active behavior while in the viscose, but 
which becomes strongly cation-active at the point 
of Spinning. For Such purposes, we find that 

5 cation-active amino compounds are eminently 
Suitable. 
The cation-active amino compounds or agents 

of the invention when used in the manner of the 
invention yield all of the advantages hitherto 
obtainable only by use of larger amounts of 
quaternary ammonium compounds. In addition, 
the agents of our invention yield important new 
advantages and are free or largely free from the 
disadvantages accompanying the use in viscose 
of highly ionized cation-active materials such as 
cation-active quaternary ammonium compounds. 

Cation-active amino compounds in alkaline 
solution derive their attraction for water from 
one or more weakly hydrophilic amino groups 
rather than from strongly hydrophilic groups 
as in the case of quaternary ammonium com 
pounds. Accordingly, in many cases cation 
active amino compounds will not be clearly solu 
ble in caustic soda solutions, but will disperse 
rather than dissolve. It would be thought that 
it would be disadvantageous to use materials that 
would disperse rather than dissolve in viscose, 
Actually, if such materials which tend to dis 
perse rather than completely dissolve are added 
directly to the viscose, they will be only partially 
effective due to incompleteness of the dispersion. 
Also, with the more difficulty dispersible cation 
active amino compounds, when added directly to 
the viscose the incompleteness of dispersion may 

quantity of a cation-active amino compound and be such that considerable of the agent may be 
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removed during the customary viscose filtration 
operations with the result that the filtern 
media may become rapidly clogged, requiring fre 
quent replacement. These dimiculties are not en 
countered when the agents are added in the man 
ner of the invention-by impregnating the cellul 
lose base material, preferably cotton inters, with 
the agents prior to use in the viscose process. 
The impregnation is preferably carried out by 
use of an aqueous solution or dispersion of the 
agent, best in the form of a soluble salt such as 
the acetate. When the cellulosic base material 
is treated with the agent in this manner, the 
agents of the invention become dispersed in the 
viscose in a very fine state so that they are very 
effective in accomplishing the purposes of the 
invention, 

All purified cellulose base materials commonly 
used for the preparation of viscose rayon Con 
tain varying amounts of anion-active materials 
or of materials which will give rise to anion 
active materials when in contact with caustic 
soda during the various steps of the viscose proc 
ess. Such anion-active materials will be pre 
dominantly fatty and resin acid soaps. Cotton 
linters will generally contain appreciably smaller 
amounts of such soap-forming materials than 
will most purified wood pulps. Cotton linters, 
however, when used for viscose rayon, are fre 
quently blended with purified wood pulps in 
order to improve spinning and other processing 
conditions. In such cases, the resulting viscose 
solutions will contain appreciable amounts of 
anion-active materials and may contain add 
tional amounts if the wood pulp has been treated 
in accordance with United States Patent 2,331935. 

Also, when cotton inters are used in the viscose 
process, relatively large amounts of anion-active 
materials are frequently added to the viscose or 
the viscose-forming materials to reduce milkiness 
in the rayon or to otherwise improve the spin 
ning operations. Such additions of ariion-active 
materials are made frequently in the cases where 
the cotton linters are not mixed with purified 
wood pulp prior to processing. Thus, whether 
the cotton is processed alone or in admixture with 
wood pulp, the resulting solutions will, in most 
cases, contain appreciable amounts of anion-ac 
tive materials. 

Cation-active quaternary ammonium con 
pounds, while very useful for suppressing forma 
tion of incrustations in spinneret holes, neverthe 
less, when introduced into the viscose rather 
than the spin bath possess a considerable disad 
vantage in that they are not very compatible with 
anion-active materials. If cation-active quater 
nary ammonium compounds are introduced into 
viscose in which there happens to be present an 
approximately equivalent amount of anion-active 
materials, an actual precipitation of materials 
may occur in the viscose or at the very least the 
viscose may become very turbid. Such precipl.- 
tated material is likely to plug the filters and 
cause spinning troubles. 

Even when the relative proportions of cation 
active quaternary ammonium compounds and 
anion-active materials are such that actual pre 
cipitation does not occur, troubles may still be 
encountered through simultaneous use of the two 
types of materials. Such troubles are particu 
larly encountered when the anion-active mate 
rials are present in sufficient quantity to pre 
dominate over the quaternary ammonium con 
pounds and this viscose is opacified by oleaginous 
materials such as mineral oil, or pine oil or by 
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4. 
means of opacifying agents containing oleaginous 
materials. In general, where a cation-active 
quaternary ammonium compound is added in 
amounts insufficient to predominate over anion 
active materials present, the effect is to make the 
emulsion poorer than if only the anion-active 
materials had been present. In such cases the 
effect of the cation-active quaternary ammonium 
compound will be to cause a greater lack of uni 
formity of the emulsion in regard to particle size 
and in particular to bring about the presence of 
numerous globules considerably larger than the 
average particle size. Such large globules even 
when relatively few in quantity are very harmful 
in that they cause irregularities in the viscose 
flaments and resulting places of weakness. In 
some cases when cation-active quaternary am 
monium compounds are used in the presence of 
predominating amounts of anion-active materials 
the interference with the emulsification or with 
the stability of the emulsions, may be such that 
large visible drops or pools of oil will separate 
and float on top of the emulsion. One way of 
overcoming Such difficulties might be to use very 
large amounts of the cation-active quaternary 
ammonium compounds so that they would sub 
stantially predominate over the anion-active ma 
terials present. This would be very expensive 
since cation-active quaternary ammonium com 
pounds are much more expensive than commonly 
used anion-active materials. However, the addi 
tions of very high amounts of cation-active 
quaternary ammonium compounds are accom 
panied by serious disadvantages other than as 
regards the matter of expense. In making high 
grade rayon it is essential that all foreign mate 
rials or impurities be eliminated and therefor 
the adding of very large amounts of cation-acti 
quaternary ammonium compounds is proceediag 
directly against the requirement of the elimina 
tion from the cellulosic base material of all ma 
terials other than the cellulose itself. Again, the 
use of very large amounts of cation-active qua 
ternary ammonium compounds will tend to cause 
certain disadvantages which include (a) exces 
sive roaming when mixing the viscoses; (b) dif 
ficulties in Subsequently dealerating the viscose, 
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and (c) difficulties in spinning due to the very 
low surface tension of the viscose. 
The agents of our invention, however, are much 

more compatible with anion-active materials than 
are cation-active quaternary ammonium com 
pounds. Their use in viscose is therefore not ac 
companied by the disadvantages of the cation 
active quaternary ammonium compounds. 
The agents of our invention moreover are more 

effective in that they can be used in much smaller 
concentrations, even in the presence of anion 
active materials. The agents of our invention also 
produce new advantages. Not only is the proc 
ess of our invention inexpensive to operate in that 
only very small quantities of the agents are re 
quired but, moreover, the agents themselves are 
in general considerably less expensive than the 
previously used types of cation-active compounds. 
The cation-active amino compounds in general 
may be very inexpensively produced from the 
natural fats and other readily available raw 
materials. 
Not only are the cation-active agents of our 

invention compatible with the anion-active com 
pounds that will be commonly present in viscose 
solutions (either naturally or by addition) but the 
agents of our invention actually improve the 
emulsifying action of the anion-active come 
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potinds, this improvement relates particularly to 
the imparting of stability against creaming of 
emulsions prepared using oleaginous opacifying 
agents and viscose containing anion-active emul 
sifying agents; e. g., fatty and resin acid soaps. 
Many anion-active emulsifying agents while 

not yielding emulsions of oil in viscose having as 
fine average particle size and unifornity as those 
specified in United States Patent No. 2,373,712, 
nevertheless are relatively inexpensive and yield 
emulsions that will be satisfactory for many pur 
poses with reference to particle size and stability 
in regard to maintaining particle size. Such 
emulsions, however, have a tendency to cream 
partially or for part of the oil to separate Out as 
a scum during the various viscose processing steps 
or during the aging period. We find that the 
addition of very small amounts of the cationa 
active agents of our invention either eliminates 
or greatly diminishes the tendency of the emull 
sions to cream, While all the agents of our dis 
covery are effective in this regard, the best results 
are obtained by the more dispersible cation-active 
amino compounds, usually compounds containing 
a plurality of amino groups. Thus octadecyl 
amine (acetate) has an extremely small anti 
creaming effect. Dodecylamine or the mixture of 
normal primary amines from coconut fatty acids 
have a greater but still small anti-creaming ac 
tion. Materials, however, such as mixtures of 
the mono- and diamides of coconut fatty acids 
and diethylene trianine, which are very readily 
dispersible, exert a very powerful emulsion anti 
creaming effect even when added in very small 
quantitles. 
When even those cation-active amino con 

pounds having the greatest anti-creaming action 
are added directly to the viscose either prior Or 
during emulsification, very little reduction in 
creaming is obtained. When, however, these. 
agents are added to the alkali cellulose prior to 
the completion of shredding or preferably to the 
cellulose base material prior to use in the viscose 
process, complete or substantial reduction in 
Creaming is obtained. 

Especially good emulsification results are ob 
tained when there is added to the cotton inters 
in addition to the Small amounts of cation-active 
amino compounds, also small amounts of a mixed 
ether containing a polyethylene Oxide radical 
and an aliphatic hydrocarbon radical containing 
more than 7 carbon atoms. The very best results 
occur when the said mixed ether contains a poly 
ethylene oxide radical of 9 to 20 ethenoxy resi 
dues and a normal aliphatic hydrocarbon radical 
having from 12 to 18 carbon atoms. Such emull 
sions not only are characterized by a high degree 
of non-creaming stability but also are charac 
terized by an extremely fine and uniform particle 
size with almost complete absence of Substantially 
larger globules. The emulsions are also very 
stable in regard to maintaining the fineness and 
uniformity of the particle size. 
In addition to the advantages already outlined, 

the use of the agents of our invention also gives 
a very great general improvement in spinning 
performance. By this improvement we refer to 
benefits apart from that brought about by ob 
taining less incrustation of spinneret holes. 
These general improvements include especially 
improvements in coagulation of the cellulose re 
sulting in less sticking of the freshly formed yarn. 
to the spinning guides and fewer broken fla 
anents. This is of the utmost practical importance 
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6 
since it enables substantially reducing the pro 
portion of of trade yarn produced. 
Amino groups are of three types: Primary, sec 

ondary and tertiary. Each of these types may 
exist in five different forms to a different degree 
(in some cases completely and in others to only 
a small degree) : 
1. Free annino group-anhydrous. 
2. Free amino group-hydrated and not ionized, 
3. Free amino group-hydrated and ionized. 
4. Amino group in form of salts with acids-non 

5. Also group in form of salts with acids-on 

The three types in their different forms may 
be shown as follows: 

T Type I T 
oria Prin,Amino secoil. Anino Teri.Amino Group Group Group 

1----------- -NE YH N 
/ / 

----------- -NOE Yeoh. GNHot 

---------- -NH-OH- DNHott- GNEon / / 

4----------- -NEX Ynix NHx 
/ 

----------- -NEX- DNEx- GNEx A / 

In the table above the free bonds shown rep 
resent carbon-nitrogen linkages, while the symbol 
'X' represents the anion of an acid forming a 
salt with the free amino group. 
Generally in the presence of water, an amino 

group in the form of a Salt (substituted am 
monium Salt) will be largely in the ionized form. 

5 In the presence of water (except in very dilute 
solutions), compounds containing one free amino 
group, however, will exist largely in the non 
ionized forms, hydrated and anhydrous. Ob 
viously, with compounds containing a multiplicity 
of free amino groups in the presence of water as 
in viscose solutions, there will be a greater pro 
portion of molecules having at least one amino 
group in the hydrated, ionized form. However, 
even in Such cases, the percentage of ionized mole 
cules will be extremely small so that the com 
pounds will be only extremely weakly ionized; i.e., 
Only very weakly basic and, hence, though sur 
face-active, only weakly cation-active. 
As used generically in this application, the term 

"amino compound' refers to a compound having 
at least one of any of the three types of amino 
groups shown in the table in any one, or in an 
-equilibrium mixture of more than one, of the five 
forms shown. 

Surface-active compounds are compounds con 
taining one or more lipophilic (oil or fat attract 
ing, water repulsing) groups together with a hy 
drophilic group or a plurality of hydrophilic 
groups. Further, the lipophilic group or groups 
must be of Sufficient magnitude to impart to a 
portion of the molecule a substantial repulsive 
action towards water. The hydrophilic group or 
plurality of hydrophilic groups must possess a 
sufficient hydrophilic character so that the mole 
cule is Water-soluble or at least soluble to the ex 
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tent that it is readily dispersible in a finely di 
vided form in water. 
The surface-active property of molecules thus 

arises as the result of their containing at least 
one hydrophic (water attracting) group and at 
least one lipophilic (fat or oil attracting and hence 
water repulsing) group. By virtue of the com 
pounds containing a hydrophilic group, they are 
at least to a certain extent soluble in water. 
However, by virtue of their containing a lipophilic 
group, they tend to be repulsed by the water. 
Thus they tend to concentrate largely on the sur 
face of the water or interface layer where they 
can take up a compromise position with the hy 
drophilic group resting in the water and the 
lipophilic group sticking out of the Water. 
The compounds of the invention are such sur 

face-active lipophilic-hydrophilic combinations in 
which the hydrophilic effect is provided either 
wholly or in part through the presence of an 
amino group or a plurality of amino groups. That 
the compounds are "cation'-active is due to the 
fact that they will ionize either largely through 
the form of their salts with acids or to a small ex 
tent through the form of a hydrated free amino 
group. 
Where the compounds contain a plurality of 

amino groups, these are preferably connected by 
short links-for example, by ethylene groups or 
by segments of a ring, though longer connecting 
links are not ruled out. 
Many of the compounds of the cation-active 

amino class while soluble and definitely cation 
active in the form of their salts with acids are, 
nevertheless, neither soluble nor readily dispersi 
ble in strong caustic soda Solutions. Such ma 
terials, when added as a solution in salt form, to 
a solution containing excess alkali, separate out 
almost completely in the form of oils or solid 
precipitates. Due to the lack of solubility or dis 
persibility in an alkaline medium, such com 
pounds might possibly not normally be considered 
to be effective in alkaline solutions. When, how 
ever, they are added to the cotton in the from of 
soluble salts, they subsequently disperse in the 
viscose and are effective in the process of the in 
vention. 
While the compounds of the invention are not 

necessarily dispersible or soluble in the free base 
form, the free bases must, nevertheless, be sub 
stantially stable in solutions of alkali metal hy 
droxide. 
Where the compounds are employed as salts, 

the salts of any acid whose anion would normally 
be innocuous in small concentrations to the viscose 
process may be used. Such innocuous anions in 
clude acetate, chloride, sulphate, etc. We believe 
in many cases best results will be obtained with 
the acetates. These salts are less acidic than simi 
lar salts of mineral acids and are thus preferred 
when treating the cotton inters. Also with those 
amino compounds of the invention that tend to 
form difficultly soluble salts, the acetates are fre 
quently more soluble or dispersible than the salts 
of mineral acids. 

In the compounds of the ention the lipophilic 
group (or each of the lipophilic groups) has sub 
stantially a hydrocarbon character but is not 
limited to hyrocarbon radicals. 
Among the important lipophilic groups are the 

radicals R, 

2 
RC-N- 

and R-O- where R is a higher aliphatic hydro 

8 
carbon radical. These radicals may be derived 
from fats, waxes, vegetable oils, mineral oil, etc. 
The aliphatic hydrocarbon radicals represented 
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by R include straight chain, branched chain, at 
urated and unsaturated radicals. Other groups 
such as cyclic hydrocarbon groups or groups cone 
taining a small proportion of other elements than 
carbon and hydrogen are, however, not.excluded. 
A lipophilic aliphatic hydrocarbon radical (R) 

may be connected directly to the amino group 
(or to one of the plurality of amino groups). 
The lipophilic groups . 

O 

R-NH 
and R-O- are, however, always connected to 
the nitrogen through stable intermediary links 
preferably, though not restricted to, short alkylene 
groups such as the ethylene group (-CECH-). 

In regard to the use of the lipophilic groups R, 
O 
| 
RC-N- 

and R-O- to induce surface activity, suitable 
groups will include those having at least carbon 
atoms. There is a practical upper limit for these 
or any other type of lipophic surface-active in 
ducing radical in that the compounds must be 
soluble or at least dispersible in water in the 
form of salts, if not also as the free base. In the 
preferred cases the group R, 

O 

Re-NH 
or R-O-- will have from 7 to 18 carbon atoms. 
Especially good results have been obtained from 
compounds in which the radicals R, 

RC-N- 

or R-O-- had 12 carbon atoms Or were prepared 
from a vegetable oil, such as coconut oil, predom 
nating in lauric acid so that the resulting radi 
cals were mixtures having predominately 12 car 
bon atoms. 
Among the types and individual examples of 

cation-active amino compounds which may be 
used are the following: 

1. ALKYE. A.INEs. 
a. Primary alkyl amines 

Primary amines, saturated and unsaturated, 
straight chain and branched chain with from 7 to 
18 carbon atoms are effective. In view of the 
fact that the free bases are not readily dispersible 
in water by normal procedures and, in view of the 
fact that the lower free bases are somewhat vola 
tile, these compounds are most practically ap 
plied to the cotton as solutions of water-soluble 
salts, in most cases preferably as the acetates. 
Some members can, however, be fairly readily 
dispersed in water by using special procedures, 
as, for example, by dispersing the alkyl amine 
in the presence of a small amount of a soluble 
salt of the amine. 
Among the members of this series that we have 

successfully used are the following: 
Heptyl amine, octyl amine, (2-ethyl) hexyl 

amine-1 decylamine, lauryl amine, tetradecyl 
amine, hexadecyl amine, oleylamine, octadecyl 
amine. We have found the most effective and 
practical compound to apply to be lauryl amine. 
Actually the technical mixture of primary amines 
derived from coconut oil and predominating in 
lauryl amine works very well-slightly better than. 
the pure compound, 
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The higher members, e. g., octadecylamine, 
form salts that are only slightly water-soluble, 
and while giving the advantages of the inven 
tion in part, are more difficult to apply in a prac 
tical manner. 

b. Secondary and tertiary alkyl amines 
The members of these series will all contain 

at least 7 carbon atoms. In all cases the upper 
limit of carbon atoms will be such that the con 
pounds will form salts that are appreciably wa 
ter-soluble. The most preferred types will con 
tain one long chain while the other chain or 
chains will be very short, preferably (though not 
restricted to) methyl or ethyl groups. Exam 
ples are methyl lauryl amine, dimethyl lauryl 
amine. 
These compounds are likewise best applied in 

the form of water-soluble salts. 

2. ALKYL. ALKANOLARINES (ALKYI. 
BYDROxYALKYLAMINES) 

While compounds of this type may be readily 
applied in the form of soluble Salts, many com 
pounds of this type are sufficiently dispersible in 
water in free base form to be used as such. 
Examples of compounds successfully used in 

clude lauryl amino-ethanol (lauryl hydroxyethyl 
amine), condensation products of lauryl amine. 
and glycerine chlorohydrin, N-bis (2-ethylhexyl) 
amino ethanol. 

3. ALKYT, ETHERS OF ALKANOLAMINEs (ALKYL 
ETHERS OF BYDROXYALKYLAMINES) 

We have used the lauryl ether of ethanolamine 
(in salt form), the monolauryl ether of trieth 
anolamine (in salt form). 

4. ALKYL. CYCLOALKYL AMINES 
Compounds of this type are best applied in the 

form of water-soluble salts. Examples are laury 
piperidine, laury methyl cyclohexylamine. 

5. AMIDO AMINES 

a. Monoamides of hydrocyethyl polyethylene 
polyamines 

Compounds of this type may be applied in the 
form of water-soluble salts but many are suff 
ciently water-dispersible or soluble to be applied 
in free base form. Suitable hydroxyethyl poly 
ethylee polyamines for use in preparing the 
compounds include hydroxyethyl ethylene di 
amine and hydroxyethyl triethylene tetramine. 
The preferred amido amine compounds of this 
type are condensation products which are pre 
dominantly monoamides of hydroxyethyl ethyl 
ene diamine and fatty acids having from 7 to 18 
carbon atoms. 
Examples of compounds successfully used are 

the monamides of hydroxyethyl ethylene diamine 
and oleic, stearic, and mixed coconut fatty acids 
(the latter predominating in lauric acid). The 
compound derived from a coconut fatty acids is 
very effective. 

b. Partially acylated polyethylene polyamines 
Polyethylene polyamines that we have success 

fully used in preparing compounds of this type in 
clude diethylene triamine, triethylene tetramine 
and tetraethylene pentamine. The preferred 
products are polyethylene polyamines partially 
acylated with a fatty acid of from 7 to 18 carbon 
atoms. 

Practically, it is not feasible to prepare a sub 
stantially pure monoamide from these polyamines 
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containing 2 primary amino groups, since a sub 
stantial amount of diamide will always tend to 
form in addition to much smaller amounts of more 
completely acyiated products. We prefer, how 
ever, to have the monamide predominate or at 
least be as high as practically possible in any mix 
ture of the two, in order that the material will be 
more water-soluble or dispersible and more effec 
tive. This will be especially true when the prod 
ucts are formed from the lower members of the 
polyamines. An increase in the proportion of 
monoamide can be accomplished in their prepara 
tion by using an excess of the polyamine over the 
fatty acid, or even better by using an excess of 
polyamine together with the ethyl or methyl esters 
cf the fatty acids. In either case the excess amine 
may be substantially removed by vacuum dista 
tion at the end of the reaction. 
Examples of products of this type which we have 

successfully used in the practice of our invention 
include products having as the predominating 
compounds the following: Mixtures of the mono 
and diamides of tetraethylene pentamine and the 
fatty acids derived from coconut oil, mixtures of 
the mono and diamides of triethylene tetramine 
and the fatty acids derived from coconut oil, the 
diamide of triethylene tetramine and the fatty 
acids derived from coconut oil, mixtures of the 
mono and diamides of diethylene trianine and 
oleic acid, mixtures of the mono and diamides of 
diethylene triamine and stearic acid, mixtures of 
the mono and diamides of diethylene triamine and 
myristic acid, mixtures of the mono and diamides 
of diethylene triamine and mixed caprylic and 
capric acids. 
Compounds of this type may be applied as soul 

tions of soluble salts (acetates preferred) but in 
many cases are sufficiently dispersible in free base 
form to be applied to the cotton in that cond 
tion. Since the products are not pure compounds, 
in certain cases (as with hydrochlorides of certain 
products from diethylene triamine) solutions. of 
the salts will contain in dispersed form a certain 
amount of undissolved matter. This, however, 
does not substantially harm the effectiveness of 
the products in the viscose process. 

Having regard to both the effectiveness of the 
agents and the practical economics of their prep 
aration, products which are predominantly a mix 
ture of the mono and diamides of diethylene tri 
amine and fatty acids from coconut oil, or other 
vegetable oil, predominating in lauric acid are 
very effective. Using coconut fatty acids with a 
mean molecular weight of 212, a monoamide of 
diethylene trianine would theoretically have a 
nitrogen content of about 14.15%, while a diamide 
would have a nitrogen content of about 8.55%. 
Among the products we have prepared and suc 
cessfully used, and which are predominantly mix 
tures of mono and diamides, are products having 
the following nitrogen contents: 8.90%, 9.08%, 
9.19%, 10.22%, 10.69%, 11.20%, 11.33%, 11.40%, 
11.65%, 12.11%, and 12.97%. We most usually, 
however, employ products having nitrogen con 
tents of arolind 11.2-11.7% (on an anhydrous 
basis). 

c. Monoamides of derivatives of ethylene diamine 
Compounds of this type are best applied as 

solutions of soluble salts. An example of a com 
pound successfully used is the oleic acid amide of 
unsymmetrical diethyl ethylene diamine. 
In addition to the amidoamines described above 

75 under (a), (b) and (c) analogous amidines in 
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which the CO groups are replaced by Cs-NE 
groups maybe used. 

0. DAZOINCs 
Compounds of this type are best applied in the 

form of soluble salts. In the preferred cases they 
will have substituted in the ring an alkyl chain 
(saturated or unsaturated) of from 7 to 18 carbon atoms. Compounds successfully used include 
2-undecy imidazoline, 2-heptadecyl-N-acetamo 
doethyl imidazoline. 

. Aky. CUANIDNES AND BIGUANDINCs 
suitable compounds of this type include 

guanidhne and biguanidine monalkylated with an 
alkyl group of from 7 to 18 carbon atoms. A 
preferred compound is lauryl guanidine. These 
compounds are best applied in the form of soluble 
salts. 
A preferred form of the invention contemplates 

incorporating in cotton linters a cation-active 
amino compound of the amido amine type. 
Cation-active amido amines are readily available 
and may in general be produced far more inex 
pensively than other types of cation-active ma 
terials. This is because their preparation merely 
involves heating common fatty acids or fats with 
low molecular weight polyamines whereby the 
carboxyl group is blocked by amidation but 
whereby free amino groups remain. Such con 
pounds, however, are completely hydrolyzed by 
prolonged treatment with hot mineral acids. It 
would thus not be practical to add such con 
pounds to a circulating spin bath to improve 
spinning. The large volume of the spin bath 
would necessitate the use of a large amount of 
the amido amine, most of which would become 
hydrolyzed before coming in contact with the 
spinnerets. 
on the other hand, if such materials were add 

ed directly to the viscose there would in most 
cases be the problem of obtaining satisfactory 
distribution. Cation-active amido amines are 
most commonly provided in the form of sol 
uble salts (such as acetates or sulphates). 
since there are salts of very weak bases they 
cannot exist in alkaline solution, as for ex 
ample, in viscose solution. When added directly 
to viscose, either as a dispersion of the free base 
or as a solution of a soluble salt, such compounds 
generally either disperse incompletely or partially 
precipitate. When, however, these compounds 
are added in the manner of the invention to cot 
ton linters before processing into viscose (using 
either a solution of a soluble salt or a dispersion i 
of the free base), none of these disadvantages 
ensue. Not only is a very complete distribution 
in the viscose obtained but the compounds only 
come in contact with the hot acid at the very 
moment of spinning with the result that no 
measurable amount of the compound is destroyed 
before it can become effective in improving spin 
ning. Not only does the method of our invention 
thus permit the use of relatively inexpensive 
materials but these compounds also may be used 
in smaller amounts since they are more effec 
tive in improving spinning than compounds pre 
viously employed, such as cation-active quater 
nary ammonium compounds. 

In accordance with our invention, we may mix 
tWO or more of the aforementioned Compounds 
together to obtain effects not attainable with a 
single compound under similar conditions of 
treatment. For example, we may use a mixture 
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12 
pecially a cation-active amido amine and a mixed 
ether having attached to the ether oxygen a 
polyethylene oxide radical and an aliphatic hy 
drocarbon radical having from 7 to 18 carbon 
atoms. Such mixtures are especially eficacious 
in the method of our invention in improving 
spinning, eaabling the production of yarn of su 
perior quality and also in enabling the production 
of emulsions of oils in viscose characterized by 
extreme fineness, unifornity and stability. 

. Our invention also contemplates the manufact 
ture of cotton inters containing a cation-active 
anino compound, especially one containing a 
plurality of nitrogen atoms (as, for example, an 
ando amine from diethylene triamine and co 
conut fatty acids) together with a small amount 
of anion-active material or anion-active form 
ing material especially fatty or resin acid soaps 
or of materials capable of forming such mate 
rials in the presence of caustic soda. The cot 
ton inters may or may not contain in addition 
a small amount of a mixed ether of the types de 
scribed above, 
A practical and economical manner of secur 

ing the desired presence of a compound of our 
invention during the step of spinning the vis 
cose and during the step of opacifying the vis 
cose if an opacifying step is employed is to in 
corporate the compound in the cotton using 
either a solution, dispersion or emulsion of the 
salt or free base, depending upon the compound. 
Chemical cotton is subjected to a purification and 
bleaching treatment. The purified and bleached 
cotton in slush form is then formed into sheets 
on a paper machine of conventional design. The 
sheet is passed over drying rolls and then cut 
intosheets of the desired size. 
The compounds may be incorporated either in 

the loose cotton or in the sheets at any suitable 
stage, as by spraying the cotton with an aque 
ous solution or dispersion of the compound, or 
by immersing in a solution or dispersion. In any 
case, there is produced a cotton product having 
the compound incorporated therein. When the 
compound is incorporated in the cotton, as by the 
manufacture thereof, the cotton comes to the 
rayon manufacturer in a form calculated to se 
cure the full advantages of the invention in 
the preparation and processing of the cotton into 
rayon by the viscose process. 
The amount of the cation-active amino con 

pound used in the practice of the invention is 
relatively small, ranging from 0.01 to 0.20%, 
and preferably from 0.02 to 0.10% by weight on 
the bone dry weight of the cotton used. 
So far as the objectives of the invention 
are concerned, there is little, if any, improve 
ment by increasing the amount of the compound 
above 0.20% and such higher amounts frequently 
give rise to certain disadvantages. These disad 
vantages include the causing of excessive soft 
ness in the sheet, resulting in mechanical diff 
culties in steeping, difficulties in the dissolving 
due to excessive foaming in the viscose solution, 
Also, there may be considerable difficulty in ob 
taining a completely deaerated viscose which is 
necessary for satisfactory spinning. Higher con 
centrations of the compound may also unduly 
lower the surface tension of the viscose, thus 
changing the coagulating conditions so that the 
viscose cannot be satisfactorily spun by standard 
methods, causing the flaments to break and the 
thread to stick to the godet wheels or thread 
guides. * - - - 

comprising a cation-active amino compound, es- 75 Where the said mixed ethers are also added 
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these may be added in amounts up to 0.20% but 
in most cases for best results will be added in 
the range of 0.02-0.05%. An example of a very 
eficacious combination would be about 0.05% 
of a mixture of amido amines from coconut fatty 
acids and diethylene trianine together with 
about 0.03%. of a condensation product from a 
higher aliphatic alcohol of from 12-18 carbor 
atoms (either straight or branched chain), and 
about 5-18 moles of ethylene oxide. . 
While it is our preferred practice to incorpo 

rate the compound in the cotton, the presence 
of the compound during the processing steps of 
spinning, and emulsification may be secured in 
any other appropriate manner. However, we be 
lieve it will generally be found more advantageous 
to incorporate the compounds in the cotton, both 
as a matter of conventence and economy in pre 
paring and processing the viscose, and because 
a very uniform distribution of the compounds 
throughout the viscose is easily attained. Similar 
advantages result by incorporating the com 
pound, especially the more dispersible con 
pounds, in the alkali cellulose. The incorpora 
tion of the compound in the cotton or in the 
alkali cellulose is particularly important in re 
gard to importing anti-Creaming properties, 
especially if the viscose is to be subsequently 
opacified. 
We can: 
1. As a new article of manufacture, a cellulosic 

O 

5. 

product consisting of cotton in the raw state as . 
a raw material for conversion into rayon having 
incorporated therein from 0.01% to 0.2% by 
weight, based on the bone dry weight of the cot 
ton, of an added cation-active amino compound 
selected from the group consisting of an alkyl 
amine having from 7 to 18 carbon atoms, an 
skyl alkanolamine having at least one alkyl 
radical having from 8 to 14 carbon atoms and 
having from 14 to 18 total carbon atoms, a lauryl 
ether of an alkanolamine, lauryl piperidine, 
lauryl methyl cyclohexylamine, an acylated poly 
ethylene polyamine in which the acyl radical has 
from 7 to 18 carbon atoms, an acylated hydroxy 
ethyl polyethylene polyamine in which the acyl 
radical has from 7 to 18 carbon atoms, an alkyl 
inidazoline having an alkyl radical having from 
7 to 18 carbon atoms and an alkyl guanidine 
having an alkyl radical having from 7 to 18 
carbon atoms. 

2. As a new article of manufacture, a cellulosic 
product consisting of cotton in the raw state as 
a raw material for conversion into rayon having 
incorporated therein from 0.01% to 0.2% by 
weight, based on the bone dry weight of the cot 
ton, of an added cation-active amino compound 
selected from the group consisting of an alkyl 
amine having from 7 to 18 carbon atoms, an alkyl 
skanolamine having at least one alkyl radical 
having from 8 to 14 carbon atoms and having 
from 14 to 18 total carbon atoms, a lauryl ether 
of an alkanolamine, lauryl piperidine, lauryl 
methyl cyclohexylamine, an acylated poly 
ethylene polyamine in which the acyl radical has 
from 7 to 18 carbon atoms, an acylated hydroxy 
ethyl polyethylene polyamine in which the acyl 
radical has from 7 to 18 carbon atoms, an alkyl 
inidazoline having an alkyl radical having from 
7 to 18 carbon atoms, an alkyl guanidine having 
an alkyl radical having from 7 to 18 carbon 
atoms, and from 0.02% to 0.05% of a mixed ether 
having attached to the ether oxygen a poly 
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4. . 
ethylene oxide radical and an aliphatic hydro 
Carbon radical having from to 18 carbon atoms. 

3. An article of manufacture according to 
claim 1 in which the cellulosic produit is in sheet 
form. 

4. The method of improving the spinning step 
in the production of regenerated cellulose by the 
viscose process from raw cotton which comprises 
adding prior to the completion of shredding from 
0.01% to 0.2% by weight, based on the bone dry 
weight of the cotton, of a cation-active amino 
compound selected from the group consisting of 
an alkyl amine having from 7 to 18 carbon atoms, 
an alkyl alkanolamine having at least one alkyl 
radical having fromi. 8 to 14 carbon atoms and 
having from 14 to 18 total carbon atoms, a laury 
ether of an alkanolamine, laury piperidine, 
lauryi methyl cyclohexylamine, an acylated poly 
ethylene polyamine in which the acy radical has 
from to 18 carbon atoms, an acylated hydroxy 
ethyl polyethylene polyamine in which the acy 
radical has from 7 to 18 carbon atoms, an alkyl 
imidazoline having an alkyl radical having from 

to 18 carbon atoms and an alkyl guanidine 
having an alkyl radical having from 7 to 18 
carbon atoms. 

5. The method of improving the spinning step 
in the production of regenerated cellulose by the 
viscose process from raw cotton which comprises 
adding prior to the completion of shredding from 
0.01% to 0.2% by weight, based on the bone dry 
weight of the cotton, of a cation-active amino 
compound selected from the group consisting of 
an alkyl amine having from 7 to 18 carbon atoms, 
an alkyl alkanolamine having at least one alkyl 
radical having from 8 to 14 carbon atoms and 
having from 14 to 18 total carbon atoms, a laury 
ether of an alkanolamine, lauryl piperidine, 
laury methyl cyclohexylamine, an acylated poly 
ethylene polyamine in which the acyl radical has 
from 7 to 18 carbon atoms, an acylated hydroxy 
ethyl polyethylene polyamine in which the acyl 
radical has from 7 to 18 carbon atoms, an alkyl 
imidazoline having an alkyl radical having from 
to 18 carbon atoms, an alkyl guanidine having 

an alkyl radical having from 7 to 18 carbon . 
atoms, and from 0.02% to 0.05% of a mixed ether 
having attached to the ether oxygen a polyur 
ethylene oxide radical and an aliphatic hydro 

so carbon radical having from 7 to 18 carbon atoms. 
PAUL BENRY SCEOSSHR 
KENNET RUSSE GRAY. 

BEFERENCES CEO 

The following references are of record in the 
fe of this patent: 

UNITED STATES PATENTs 
Number Nane Date 

to 1802,25 Jaeck ------------- Apr. 21, 193 
1959,930 Schmidt et al. ----- May 22, 1934 
2,004,476 Barz -------------- June 1, 1935 
2,125,031 Polak et al. --------- July 26, 1938 
2,168,286 Eustis -------------- Aug. 1, 1939 
2,182,306 Ulrich -------------- Dec. 5, 1939 
2,236,617 Brandt ------------- Apr. 1, 1941 
2,290,880 Katzman et al. ----- July 28, 1942 
2,294,379 Bley --------------- Sept. 1, 1942 
2,297,135 Davis ------------- Sept. 29, 1942 

O 2,302,589 Rose --------------- Nov. 17, 1942 
2,310,207 Bley ---------------- Feb. 9, 1943 
2,310,208 Bley ---------------- Feb. 9, 1943 
2,33,936 Schlosser et al. ----- Oct. 19, 1943 
2,393,817 Schlosser et al. -- Jan. 29, 1946 



. Certifieate of Correction 
Patent No. 2,481,692 September 13, 1949 

PAUL HENRY SCHLOSSERET AL. 
It is hereby certified that errors appear in the printed specification of the above 

numbered patent requiring correction as follows: 
Column 4, line 46, for the word 'roaming' readfoaming; same line, for "viscoses' 

read viscose; clumn line 44, for 'from' readform; column 9, line 63, before 'coco 
nut' strike out 'a'; column 10, line 5, for 'monamide' read monoamide; column 14, line 4, for “produit' read product; 
and that the said Letters Patent should be read with these corrections therein that 
the same may conform to the record of the case in the Patent Office. Signed and sealed this 14th day of February, A. D. 1950. 

(all 

THOMAS F. MURPHY, 
Assistant Oommissioner of Patents. 


