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1. 

This invention relates to the production of cel 
lulosic products, and has for its general object 
the provision of certain improvements in carry 
ing out one or more of the processing steps in 
the production of such products. The invention 
is of Special advantage in the preparation and 
processing of viscose derived from chemically pre 
pared wood pulp, and in this connection aims 
to improve the steps of shredding and filtering. 
The invention provides a method of processing 
chemical Wood pulp comprising the incorporation 
of a cation-active amino compounded in the pulp 
prior to the completion of shredding. The in 
vention also provides, as a new article of manu 
facture, a chemically prepared wood pulp product 
having incorporated therein a cation-active 
amino compound. 
This application is a continuation-in-part of 

our application Serial No. 321,695, filed March 1, 
1940, now Patent No. 2,331,936. 
Chemically prepared wood pulps are extensive. 

ly used in the industrial arts for the production 
of such cellulosic products as rayon and other 
Synthetic fibers, nitrocellulose, cellulose acetate, 
cellulose ethers, Cellophane and similar cellulosic 
films or sheets, etc. Wood pulp is commonly pre 
pared and marketed in sheet form, and comminu 
tion or shredding is customarily one of the initial 
steps in its subsequent processing. When wood 
pulp is used in bulk form, either wet or dry, 
shredding or comminution is frequently a step in 
volved in the subsequent processing. Since such 
subsequent processing usually involves the con 
version of the: cellulose of the wood pulp to some 
cellulose derivative and the solution of the de 
rivative in a suitable solvent, the purpose of 
shredding is to break down the sheet into a fluffy 
mass or crumb in which the individual fibers will 
be suitably exposed to the action of the deriva 
tive-forming reagent or reagents. Thus, for ex 
ample, in the production of viscose, the wood pulp 
sheet is customarily steeped in a caustic soda solu 
tion to form alkali cellulose, and the alkali cel 
lulose, after pressing and while still in sheet form, 
is shredded or comminuted to properly prepare 
the cellulose fibers for the xanthating reaction 
with carbon bisulfide. The resulting sodium cel 
lulose xanthate is dissolved in dilute caustic soda 
to form the solution commonly known as viscose, 
which is opacified if desired, filtered, and spun 
into flaments. 
Normal dissolving Wood pulps in present use 

consist mainly of cellulose, but contain appreci 
able amounts of non-cellulosic inpurities, Such as 
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main objects in the manufacture of a highly re 
fined dissolving pulp is to remove as much as poS 
sible of the non-cellulosic impurities, so that a 
whiter, purer pulp results, which is capable, in 
the manufacture of rayon, of producing a higher 
grade yarn. r . 

We find, however, that not all of the non-cel 
lulosic impurities which can be removed are un 
desirable, and in fact, certain of such impurities, 
normally present in small amounts, are highly 
beneficial in aiding the processing of the pulp into 
viscose, especially as regards the step of shredding 
the alkali cellulose. The beneficial impurities 
which aid the shredding operation are probably 
of the nature of fiber lubricants which permit the 
steeped and pressed pulp to be thoroughly 
shredded into a fluffy condition more readily and 
without mechanical damage to the alkali cellu 
lose fibers, which would cause them to react in 
completely with carbon bisulfide. In a pulp which 
has not been highly refined, most of these bene 
ficial impurities constitute a portion of the mate 
rials removable by organic solvents, as for ex 
ample, ether, benzene alcohol, etc. These bene 
ficial impurities, often loosely termed "resins," 
are mainly of the nature of waxes, fats and resins, 
the latter often being present in a relatively small 
amount. 

In theory, the problem of making a good pulp 
could be solved by removing all the undesirable 
impurities while retaining those impurities which 
facilitate the shredding operation by lubricating 
the fibers or otherwise. In practice, such a clean 
cut separation is difficult to accomplish directly. 
We have discovered that better results are ob 
tainable by removing most or all of the impurities, 
including those which serve beneficially as lubri 
cants to the alkali cellulose fibers during shred 
ding, and then adding to the pulp or to the alkali 
cellulose prior to the completion of shredding a 
sufficient amount of a material of a class entire 
ly different from the natural impurities originally 
present, and which greatly aids the steps of 
Shredding and filtering. 

White, highly purified or refined wood pulps 
are very advantageous for the production of high 
grade rayon yarns of superior strength and Color, 
and for this reason, are highly esteemed by the 
trade. Such highly refined pulps are in general 
characterized by having an ether extract of about 
0.15% or less where such values refer to the 
amount of natural ether-extractable material left 
in the pulp after the purification processes. 

hemicelluloses, fats, resins, waxes, etc. One of the 55 While our invention is particularly applicable to 
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such highly refined pulps containing not more 
than about 0.15% of ether-extractable material, 
and increasingly so as the ether extract ap 
proaches zero, it may be applied with certain ad 
vantages to the processing of normal dissolving. . 
pulps containing substantially more than 0.15% 
of ether-extractable material, although such 
pulps do not generally yield the highest grade 
yarns and their processing into shredded alkali 
cellulose is not accompanied by any particular 
difficulty. 
The Surface-active portion of the beneficial im 

purities, naturally present as such in the refined 
pulps or formed during the processing, are pre 
dominately of the general class known as anion 
active materials. 
We have discovered that a class of cation-active 

amino compounds give important results in the 
processing of chemical pulps. In general, the 
compounds which We have discovered for use in 
our invention are much more effective than the 
beneficial portion of the impurities naturally 
present. Accordingly, the cation-active con 
pounds can be used in very minute quantities. 
This is doubly advantageous, because such addi 
tions of materials are inexpensive and also be 
cause the very pure pulp treated with the com 
pounds is Substantially free from non-cellulosic 
materials, due to the minuteness of the quantity 
of the compounds required. Based on these dis 
coveries, our invention involves improving one or 
more of the processing steps in the production 
of cellulosic products from chemically prepared 
wood pulp by carrying out one or more of the 
processing steps in the presence of a cation-active 
amino compound, . When applied to the prepara 
tion and processing of viscose derived from chem 
ically prepared wood pulp, the invention par 
ticularly involves carrying out the shredding of 
the alkali: cellulose, or at least the final stage of . 
shredding, and the filtration of the viscose in 
the presence of the cation-active amino com 
pound-or of the amino compound. which is 
cation-active in the form of its soluble salts. 
The cation-active amino compounds used in 

Our invention are of the cation-active class, which 
in eans that the group or groups responsible for 
Surface activity are in the positive instead of the 
negative ion of the molecule. As a class, cation 
active amino compounds are superior in a num 
ber of ways to the anion-active compounds for 
use in the viscose process prior to the completion 
of shredding, especially as regards treatment of 
the original pulp. Many cation-active amino 
compounds are readily dispersible in all concen 
trations of caustic soda that would be encoun 
tered in any stage of the viscose process and 
some with a plurality of amino groups may even 
be truly soluble. This ready dispersibility in 
caustic soda has advantages as regards the final 
viscose solution but would seem to preclude or 
limit their use to steps subsequent to steeping 
“or to the use in the steeping caustic which would, 
however, be more expensive. We have, however, 
made the important discovery that cation-active 
amino compounds possess the remarkable and 
important property of being absorbed and held 
very firmly by cellulosic materials in the presence 
of steeping caustic soda solutions. 
The closeness of the association and the firm 

ness with which the amino compound is held to 
‘the cellulose even in strong caustic soda solu 
tions gives important results. Thus, even though 
a cation-active amino compound may be readily 
'dispersible. in 18%, caustic Soda, in the -absence 

persible in strong caustic soda solutions. 
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of the compounds. 
-compounds, on the other hand, will be substan 

4. 
of cellulose, on the other hand when pulp is im 
pregnated with the compound and then steeped 
in 18% Caustic soda, as in the first step of the 
Wiscose process, the compound is substantially re 
tained by the pulp due to the strong attraction 
for the cellulose. 
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 dis 

Such 
materials, 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 
dispersibility in, an alkaline medium such com 
pounds might possibly not normally be consid 
ered to be cation-active in alkaline Solutions. 
These compounds are, nevertheless, practical to 
apply in the invention since they may be added 
aS, Solutions of their salts. With acids. During the 
steeping step, these compounds, like those read 
ily dispersible in alkali, also possess the property 
of being very firmly held by the cellulose due 
either to their insolubility or their attraction for 
the cellulose or both. They moreover function 
to give the benefits of the invention in that they 
Inarkedly improve the shredding operation so 
that subsequently viscose solutions with lim 
proved filtration properties are produced. Fur 
thermore, when used in concentrations of the 
invention, these agents, due either to their low 
final concentration or to the effect of the various 
processing steps through which they pass, be 
Come completely dissolved or dispersed in the 
final viscose solution. 
Another great practical advantage in using 

cation-active amino compounds for treating the 
pulp itself results from the substantivity of these 
materials toward cellulose. Thus, the pulp may 
be treated. With these compounds prior to sheet 
formation as, for example, in the form of a dilute 
Suspension of pulp in water in a stock chest with 
out the necessity of very completely recirculating 
the white water. This is in contrast to the prac 
tical limitations under which anion-active com 
pounds would usually have to be used when being 
applied to the pulp. With anion-active con 
pounds it is generally necessary to apply these 
after the sheet has been formed and the greater 
part of the water has been removed, or in the 
event of addition prior to sheet formation to pro 
vide for a system of almost complete recircula 
tion of the white water to prevent excessive loss 

The cation-active amino 

tially exhausted from a very dilute solution or 
dispersion by a suspension of pulp fibers and the 
materials will be substantially retained by the 
fibers during the mechanical dehydration pur 
Suant to sheet formation. 
Amino groups are of three types: primary, 

Secondary, and tertiary. Each of these types 
may exist in five different forms to a different 
degree (in some cases completely and in other 
to only a small degree) : 

1. Free annino group-anhydrous, 
2. Free amino group--hydrated and not ion 

ized. 
3. Free annino group-hydrated and ionized. 
4. Amino group in form of salts with acids 

linionized. 
5. Amino group in form of salts with acids 

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

Type I Type II Type III 
Form Primary Secondary Tertiary 

; Amino Group. Amino Group AImino Group 

N 
1----------- -NH2 NH -N 

/ / 
N N 

---------- -NFOI NOE -NEOH 
/ / 
N + . . . . N -- 

3----------- -NHal+OH- NH. OH- GNH OB 
/ M 
N N 

4----------- --NEX NIX -NHX 
/ / 
N -- N + 

5----------- -NH3+x- Nh. X- DNH X M / 

In the table above the free bonds shown repre 
sent carbon-nitrogen linkages while the Symbol 
'X' represents the anion of an acid forming a 
salt with the free annino group. 

Generally in the presence of Water an amino 
group in the form of a salt (substituted ammo 
nium salt) will be largely in the ionized form. 
In the presence of water (except in very dilute 
solutions) compounds containing one free amino 
group, however, will exist largely in the unionized 
forms, hydrated and anhydrous. Obviously with 
compounds containing a multiplicity of free 
amino groups, in the presence of water there will 
be a greater proportion of molecules having at 
least one amino group in the hydrated, ionized 
form: 
As used generically in this application, the 

term 'anino compound', refers to a compound 
having at least one of any of the three types of 
amino groups shown in the table in any ole, or, 
in an equilibrium mixture of more than one, of 
the five forms show]). . 

Surface-active compounds are compounds Con 
taining one or more lipophilic (oil or fat at 
tracting, water repulsing) groups together With 
a hydrophilic 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 
extent that it is readily dispersible in a finely di 
Wided form in Water. 
The surface-active property of molecules thus 

arises as the result of their containing at least, 
one hydrophilic (water attracting) group and at 
least one lipophilic (fat or oil attracting and 
hence water repulsing) group. By virtue of the 
compounds containing a hydrophilic group, they 
are at least to a certain extent soluble in water. 
However, by virtue of their containing a lipo 
philic group, they tend to be repulsed by the 
water. Thus they tend to concentrate largely 
on the surface of the water or inter face layer 
where they can take up a compromise position 
with the hydrophilic 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. 
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6 
That the compounds are "cation' active is due 
to the fact that they will ionize either largely or 
at least in small part through the form of their 
salts with acids or through the form of a hy 
drated free annino group. 
Where the compounds contain a plurality of 

annino groups, these are preferably connected by 
short links-for example, by ethylene groupS Or 
by segments of a ring, though longer connect 
ing links are not ruled out. 
A single free amino group has a relatively 

weak hydrophilic effect while on the other hand 
the same group converted into a salt has a strong 
hydrophilic effect. Thus many of the cation 
active amino compounds of the invention (par 
ticularly those with only one amino group) form 
substantially surface-active solutions only in the 
form of Salts with acids. It is to be noted that 
many commercial materials of this type are 
known as "cation-active materials of the amine 
type' or “of the trivalent nitrogen type'-even 
such materials as will practically always be used 
in the form of salts. Others, particularly those 
containing a multiplicity of amino groups, are at 
least dispersible in alkaline solution and hence 
are definitely cation-active in alkaline Solution. 
As previously stated many of the compounds 

of the cation-active class while soluble and defi 
nitely cation-active in the form of their salts 
with acids are, nevertheless, neither soluble nor 
readily dispersible in strong caustic soda, Solu 
tions. Such materials, when added as a solu 
tion 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 dispersibility in an alkaline 
medium, such compounds might possibly not 
normally be considered to be cation-active in al 
kaline solutions. Whether they are at least part 
ly cation-active when spread out in thin layers 
On the surface of the alkali cellulose fibers during 
the shredding operation, we do not know. They 
are, in any event, effective. Furthermore, they 
are cation-active in the form in which they are 
applied-in the form of soluble salts with acids. 
While the compounds of the invention are 

not necessarily dispersible or soluble in the free 
base form, the free bases must, nevertheless, be 
Substantially stable in solutions of alkali metal. 
hydroxide up to and including the step of shred 
ding. 
Where the compounds are employed as salts, 

the salts of any acid whose anion would normally 
be innocuous in small concentrations to the vis 
cose process may be used. Such innocuous an 
ions include acetate, chloride, sulphate, etc. We 
believe in many cases best results will be ob 
tained With the acetates. These salts are less 
acidic than similar salts of nineral acids and 
are thus preferred when treating the pulp. Also 
with those amino compounds of the invention 
that tend to form difficultly soluble salts, the 
acetates are frequently more soluble or dispers 
ible than the salts of mineral acids. 
In the compounds of the invention the lipo 

philic group (or each of the lipophilic groups) 
has substantially a hydrocarbon character but 
is not limited to the hydrocarbon radicals. 
Among the important lipophilic groups are the 

radicals 
O 

2 2 
R, RC-NH- and R-O- 

where R is a higher aliphatic hydrocarbon radi 
cal. These radicals may be derived from fats, 
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waxes, vegetable oils, mineral oils, etc. The ali 
phatic hydrocarbon radicals represented by R. 
include straight chain, branched chain, Saturated 
and unsaturated radicals. 
cyclic hydrocarbon groups or groups containing a 
Srilal proportion of other elements than carbon 
and hydrogen are, however, not excluded. 
Alipophilic aliphatic hydrocarbon radical (R) 

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

O 
2 2 

RC-N and R-O- 

are, however, always connected to the nitrogen 
through stable intermediary links-preferably, 
though not restricted to, short alkylene groups 
stich as the ethylene group (-CH2CH2-). 

in regard to the use of the lipophilic groups 
O 

2 2 
R, RC-N- and R-O- 

to induce surface activity, suitable groups will 
include those having at least 7 carbon atoms. 
There is a practical upper limit for these or any 
other type of lipophilic Surface-active inducing 
radical in that the compounds must be soluble 
or at least dispersible in water. In the preferred 
cases the group 

O 
2 2 

R., RC-NH-. or R-O- 

will have from 7-18 carbon atoms. Especially 
good results have been obtained from compounds 
in which the radicals 

O 
2 2 

R., RC-N- or R-O- 

had 12 carbon atoms or were prepared from a 
vegetable oil, such as coconut oil, predominating 
in lauric acid so that the resulting radicals were 
mixtures having predominately 12 carbon atoms. 
Among the types and individual examples of 

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

1. ALKYL AMINES 

G. Primary alkyl amines 

Primary amines, saturated and unsaturated, 
straight chain and branched chain with from 
7-18 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 
volatile, these compounds are most practically 
applied 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. Examples 
would include: (1) forming a dispersion of lauryl 
amine by pouring a solution of laury amine 
acetate into the theoretical amount or an excess 
of alkali; (2) dispersing the alkyl amine in the 
presence of a small amount of a soluble salt of 
the amine. 
The compounds herein referred to as alkyl 

amines are sometimes also termed fatty amines. 
The term "alkyl,' as used herein, refers to un 
Saturated as well as saturated aliphatic hydro 
Carbon radicals. 
Among the members of this series that we have 

successfully used are the following: 

Other groups such as 
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Heptytl antitle, octyl: armiae, (2-ethyl)- hexyl 
anine-1, decylamine, lauryl amine, tetradeeyl 
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 best of all-slightly better 
than the pure compound. 
The higher members, e. g., octadecylamine, 

form salts that are only slightly water-soluble, 
and While effective, are more difficult to apply in 
a practical nanner. 

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 com 
pounds Will form salts that are appreciably 
water-soluble. The most preferred types will 
contain one long chain while the other chain or 
chains will be Very short, preferably (though not 
restricted to) methyl or ethyl groups. Examples 
are Inlethyl lauryl amine, dimethyl laury amine. 
These compounds are likewise best applied in 

the form of water-soluble salts. 
2. AEKYL ALKANOLAMINEs (ALKY, 

HYDROXYALKYLAMINS) 
While compounds of this type may be readily 

applied in the form of soluble salts, many corn. 
pounds of this type are sufficiently dispersible ita 
Water in free base form to be used as suela. 

Examples of compounds successfully used in 
clude laldryl aminoethanol (lauryl hydroxyethyl 
anine), condensation products of laury, amine 
and glycerine chlorhydrin, dioctyl amino etharao. 

3. ALKYL ETHERS OF ALKANoLAMIDES (ALKY. 
ETHERS OF HYDROxYALKYLAMINES) 

We have used the lauryl ether of ethanolamine 
and the mono-lauryl ether of triethanolamine in 
salt form. 

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

form of Water-soluble salts. Examples are lauryl 
pipelidine, lauryl methyl cyclohexylamine. 

5. AMIDo AMINES 
a. Monoaanides of hydroacyethyl polyethylene 

polyamines t 

Compounds of this type may be applied in the 
form of water-soluble salts but many are suffi 
ciently water-dispersible or soluble to be applied 
in free base form. Suitable hydroxyethyl poly. 
ethylene polyamines for use in prepairing the 
compounds include hydroxyethyl ethylene dia 
nine 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 7-18 
carbon atoms. 
Examples of compounds successfully used are 

the monoamides of hydroxyethyl ethylene dial 
mine and oleic, stearic, and mixed coconut fatty 
acids (the latter predominating in lauric acid). 
The compound derived from coconut fatty acids 
Was the most effective of all, 
b. Partially acylated polyethylene polyamines 
Polyethylene polyamines that we have success 

fully used in preparing compounds of this type 
include diethylene triamine. triethylene tetra 
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inine and tetraethylene pentamine. The pre 
ferred products are polyethylene polyamines 
partially acylated with a fatty acid of from 7-18 
carbon atoms. 

Practically, it is not feasible to prepare a Sub 
Stantially pure monoamide from these polyannines 
containing two primary amino groups, since a 
substantial armount of diamide Will always tend 
to form in addition to much smaller amounts of 
more completely acylated products. We prefer, 
however, to have the monoanide predominate or 
at least be as high as practically possible in any 
mixture of the two, in order that the naterial Will 
be more Water-solubie or dispel'Sible. This Will 
be especially true when the products are formed 
from the lower members of the polyamines. A 
higher proportion of monoamide can be accoin. 
plished in their preparation by using an excess of 
the polyanine over the fatty acid, or even better 
by using an excess of polyamine together with the 
ethyl or methyl esters of the fatty acids. In 
either case the excess ari?tine may be substantially 
removed by vacuum distillation at the end of the 
reaction. 
Examples of products of this type Which we 

have successfully used in the practice of our in 
vention include products having as the predomi 
nating compounds the following: Mixtures of the 
mono and diamides of tetraethylene pentamine 
and the fatty acids derived fron coconut oil, mix 
tures of the mono and diarnides of triethylene 
tetrainine and the fatty acids derived fron coco 
nut oil, the diamide of triethylene tetramine and 
the fatty acids derived fron coconut oil, mixtures 
of the mono and diamides of diethylene triannine 
and oleic acid, mixtures of the nono and diamides 
of diethylene triamine and stearic acid, mixtures 
of the Inono and dia, hides of diethylene trianine 
and myristic acid, mixtures of the mono and 
dianides of diethylene trianine and mixed 
capryllic and capric acids. 
Compounds of this type may be applied as solu 

tions of soluble salts (acetates preferred) but in 
many cases are sufficiently dispersible in free base 
form to be applied in that condition. 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 sub 
stantially harm the effectiveness of the products 
in the WiscOSe process. 
Eaving regard to both the effectiveness of the 

agents and the practical economics of their 
preparation, the best agents of all of this type are 
products which are predominantly a mixture of 
the mono and diamides of diethylene triannine 
and fatty acids from coconut oil, or other vege 
table oil, predominating in lauric acid. Using 
coconut fatty acids With a mean molecular Weight 
of 212 a monoamide of diethylene triannine 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 Successfully used, and which 
are predominantly mixtures of mono and diar 
mides, 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 prod 
lucts having nitrogen contents of around 
11.2-11.7% (on an anhydrous basis). 
Addition of Small amounts of Water to these 

products produces marked changes in the physi 
cal properties such as the melting points, ap 
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10 
parently due to the formation of fairly stable 
hydrates. Purely for convenience in handling 
and storing the materials, We frequently add from 
1-6% water at the end of the preparation and 
while the reaction mixture is in a partly cooled 
but Still molten condition. This does not alter 
the effectiveness of the materials in the Wiscose 
OTOCeSS. 

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

Solutions of Soluble salts. An example of a con 
pound Successfully used is the oleic acid amide of 
unsymmetrical diethyl ethylene diamine. 

6. MIDAZOLINES 

Compounds of this type are best applied in the 
for (). Of Soluble salts. In the preferred cases they 
Will have substituted in the ring an alkyl chain 
(saturated or unsaturated) of from 7-18 carbon 
3 tons. Compounds successfully used include 2 
undecyl inidazoline, 2-heptadecyl-N-acetamido 
ethyl imidazoline, 
While highly refined wood pulps are advan 

tageous for the production of high grade rayon 
yarns of Superior strength and color, the reaction 
of the shredded alkali cellulose from such pulps 
With carbon bisulfide is frequently incomplete. 
This impairment in the Xanthating activity of the 
shredded alkali cellulose is due to some damage 
to the fibers during the shredding operation or to 
incomplete cominirlution or to formation of com 
pressed fiber bundles. In the case of the conven 
tional Shredder having revolving blades coacting 
With a stationary saddle bar, the tendency for 
such damage is especially great if the clearance 
between the revolving blades and the saddle bar 
is a little less than the correct value. In an ex 
treme case, With a very highly refined pulp, 
Shredding, even under optinnum conditions, may 
produce a shredded pulp which Xanthates less 
completely than if the alkali cellulose were not 
shredded at all. In other cases it is possible to 
obtain reasonably satisfactory shredding of the 
alkali cellulose from highly refined pulps by ad 
justing the Shredder clearance and by experi 
menting to find the optimum shredding time for 
the particular pulp and particular shredder. In 
this finanner it is possible in some cases to obtain 
almost as complete a degree of Xanthation of the 
Shredded alkali cellulose from a highly refined 
pulp as Would be obtained with the shredded 
alkali cellulose from a less pure pulp. But the 
necessity of constant supervision and adjustment 
to aSSure optimum shredding conditions makes 
the shredding of highly refined pulps too sensitive 
for Satisfactory commercial practice. This sensi 
tivity to damage during shredding of the alkali 
cellulose from highly refined pulps is overcome, in 
Our invention, by carrying out the shredding op 
eration in the presence of a cation-active amino 
compound, or of an amino compound which is 
cation-active in the form of its soluble salts with 
acids, and Which in either event may be added as 
a cation-active compound to the pulp prior to use 
in the Viscose process or to the alkali cellulose 
prior to the completion of shredding. The im 
provement in shredding produces a shredded 
alkali cellulose which reacts substantially com 
pletely with carbon bisulfide, and the resulting 
Wiscose is comparatively free of unreacted fibers 
and filtration proceeds more rapidly and econom 
ically. 

In the usual Wiscose process the sheets are first 
subjected to a steeping step to convert the cellu 
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lose to alkali cellulose, and the pressed sheets of 
alkali cellulose are then shredded to form a fuffy 
mass of fibers. The fluffy maSS is Xanthalted, dis 
solved in dilute caustic soda, and the solution Com 
monly known as viscose filtered to remove undis 
solved fibers and gel-like materials, and ripened 
to impart the desired properties for Satisfactory 
Spinning. 
The most practical and economical manner of 

securing the desired presence of an amino COm 
pound of our invention during the shredding of 
the alkali cellulose and during the filtration of 
the viscose is to incorporate the amino cornpound 
in the Wood pulp either in the form of a cation 
active, dispersible of Soluble free base or in the 
form of a cation-active soluble salt of an acid. 
This may be advantageously effected by adding 
the cation-active amino compound (either Salt 
of an acid or free base) to the pulp on the sheet 
forming machine subsequent to sheet formation 
but prior to complete drying, by Spraying the pulp 
sheet with an aqueous solution or dispersion of 
the compound or by means of a rotating roll 
partly, immersed in such a solution or dispersion. 
If desired, the amino.compounds of the inveration 
may be incorporated in the pulp prior to sheet 
formation, as, for example, by adding the agent 
to a suspension of pulp in Water in a stock chest. 
In the latter case, the white. Water need not be 
recirculated in order to prevent considerable loss 
of the agent when eliminating Water in sheet 
formation in view of the substantivity of the prod 
ucts toward cellulose. In any case, there is pro 
duced a chemically prepared wood. pulp product 
having a cation-active amino compound incorpor 
rated therein. When the cation-active amino 
compound is so incorporated in the WOOd pulp, by 
the manufacturer thereof, the pulp 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 viscose into 
high grade rayon yarn.S. 
The amount of the cation-active amino Com 

pounds 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 woodpulp used, when the 
agent is incorporated in or added to the pulp Or 
to the alkali cellulose. 
of time. invention are concerned, there is little if 
any improvement by increasing the amount of 
amino compound above 0.20% and such higher 
amounts frequently give rise to certain disadvan 
tages. These disadvantages include the causing 
of excessive softness in the sheet, resulting in 
mechanical difficulties in steeping, excessive ball 
formation. in xanthation, difficulties in the dis 
solving operation due both to the excessive ball 
formation in...the xanthating step, and due to ex 
cessive foaming in the viscose Solution. Also 
there may be considerable difficulty in obtaining. 
a completely. deaerated viscose which is absolutely 
necessary for satisfactory Spinning. Higher con 
centrations of the amino compounds may also 
unduly lower the surface tension of the Viscose, 
thus changing the coagulating conditions. So that 
tine viscose cannot be satisfactorily spun by stand 
ard methods, causing the filaments to break and 
the thread to stick to the godet wheels or thread 
guides. 
While it is our preferred practice to incorporate 

the cation-active amino compound in the Wood 
pulp, preferably a highly refined pulp containing 
not more than about 0.15% of ether-extractable 
material, the presence of the compound during 

So far as the objectives 
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12 
the processing steps of shredding may be secured 
in any other appropriate manner. Moreover, 
When the pulp is in sheet form, the compound 
reed not be incorporated in every sheet, but may 
be incorporated in only alternate sheetS. It (Inay 
be added to only a portion of the pulp in whatever 
for in it is raarketed. Alternatively, the compound. 
may be sprayed upon or otherwise suitably added. 
to, all. Or a portion of the alkali cellulose prior to 
shredding or prior to the completion of shiedding. 
However, we believe it will generally be found 
ore advantageous to incorporate the Cation 

active anniiO compound in the initial WOOd, pulp 
product, both as a matter of convenience and 
eco-Ionly in preparing and processing the Viscose, 
and because: a very uniform distribution of the 
compound throughout the Wiscose is easily, at 
taired. 
When the invention is practiced for effecting: 

the hereinbefore Enentioned improvenients in. 
Shredding, certain further economies are effected: 
in the subsequent steps of Xanthating, dissolving. 
and filtering. In viscose solutions there is usually 
a certain an out of undissolved fibers and gel 
like material, due to the incomplete reaction of 
the cellulose with the carbon bisulfide during 
Xanthiation, Prior to Spinning, the WiSCOse solu 
tions are filtered several times to remove these 
gels and undissolved fibers. In the event that, 
the viscose solutions contain excessive amounts 
Of undissolved and partially dissolved fibers, fil 
tration is an expensive operation. In such cases 
the filters become rapidly clogged and the filter 
media aust be changed frequently in Order that 

, the viscose will pass through in a reasonable time. 
Frequent changing of the filter, media, is expens 
Sive, not only as regards consumption of filter 
cloth but also in view of the very considerable 
annount of labor involved and also since a certain 
amount of viscose is lost every time the filter is. 
opened up. Furthermore, when the viscose solu 
tions contain very large proportions of gel-like 
imaterial, filtration is usually not altogether satis 
factory in that some of the Smaller gel-like parti 
cles tend to pass through the pores of the cloth 
with adverse effect upon the spinning operation. 
It has heretofore been the practice in the Viscose 
industry, when processing pulps which tend to 
yield viscose solutions high in undissolved mate 
trial and having poor filtration properties, to mini 
Inize such difficulties by carrying out the Xantha 
tion with amounts of carbon bisulfide consider 
ably in excess of that normally required. Use of 
excess carbon bisulfide is expensive and in addi 
tion is technically undesirable in that it may ad 
versely affect certain properties such as the ripen 
ing of the viscose and yarn characteristics. We - 
have found that. When processing highly purified 
pulps which would normally tend to give poorly. 
filtering viscose solutions, the addition of minute 
amounts of the amino compounds of the inven 
tion so improves the shredding operation that. 
the alkali cellulose subsequently reactS much 
more completely with carbon bisulfide and yields 
a viscose solution very free from undissolved and . 
partially dissolved cellulose particles and having 
good, filtration, properties. This result can be . 
accomplished not only without the use of excess 
carbon bisulfide, but in many cases satisfactory 
viscose solutions can be obtained using amounts. 
of... carbon bisulfide very substantially less than 
the amounts normally required. 
We claim: 
1. The method of improving the processing of 

refined, chemical pulp containing not, more than: 
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0.15% ether-extractable matter into viscose com 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of shredding 
a cation-active amino compound at least dis 
persible in Water, containing nitrogen having up 
to three valences attached to carbon atoms, and 
whose free base is stable in solutions of alkali 
metal hydroxide, said compound being added in a 
range from 0.01% to 0.20% by Weight, Such per 
centages being based on the Weight of the bone 
dry pulp. 

2. The method of improving the manufacture 
of shredded alkali cellulose from refined chemical 
pulp containing not more than 0.15% ether-ex 
tractable matter comprising adding to one of the 
alkali cellulose forming materials at a Stage prior 
to the completion of shredding a cation-active 
amino compound at least dispersible in water, 
containing nitrogen having up to three Valences 
attached to carbon atoms, and whose free base is 
stable in solutions of alkali metal hydroxide, Said 
compound being added in a range from 0.01% to 
0.20%, such percentages being based on the 
weight of the bone dry pulp. 

3. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to such refined chemical pulp prior 
to use in the Viscose process a cation-active amino 
compound at least dispersible in water, contain 
ing nitrogen having up to three Valences attached 
to carbon atoms, and whose free base is stable in 
solutions of alkali metal hydroxide, said conn 
pound being added in a range from 0.01% to 
0.20% by weight, such percentages being based : 
On the bone dry Weight of the pulp, 

4. As a new article of manufacture, a refined 
chemical pulp product containing not more than 
0.15% of natural ether-extractable matter and 
having incorporated therein a cation-active 
amino compound at least dispersible in Water, 
containing nitrogen having up to three valences 
attached to carbon atoms, and whose free base is 
stable in solutions of alkali metal hydroxide, the 
amount of the incorporated amino compound be 
ing from 0.01% to 0.20% by Weight, Such percent 
ages being based on the bone dry Weight of the 
pulp. 

5. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to One of the Wiscose-forming Ina 
terials at a stage prior to completion of shredding 
a cation-active amido amine compound at least 
dispersible in water and whose free base is stable 
in solutions of alkali metal hydroxide, said com 
pound being added in a range from 0.01% to 
0.20% by weight, such percentages being based 
on the weight of the bone dry pulp. 

6. The method of improving the manufacture 
of shredded alkali cellulose from refined chemical 
pulp containing not more than 0.15% ether-ex 
tractable matter comprising adding to one of the 
alkali cellulose forming materials at a stage prior 
to the completion of shredding a cation-active 
amido amine compound at least dispersible in 
water and whose free base is stable in solutions of 
alkali metal hydroxide, said compound being 
added in a range from 0.01% to 0.20%, such per 
centages being based on the weight of the bone 
dry pulp. 

7. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to such refined chemical pulp prior 
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14 
to use in the viscose process a cation-active amido 
amine compound at least dispersible in water and 
whose free base is stable in solutions of alkali 
metal hydroxide, said compound being added in a 
range from 0.01% to 0.20% by weight, such per 
centages being based on the bone dry weight of 
the pulp. 

8. As a new article of manufacture, a refined: 
chemical pulp product containing not more than 
0.15% of natural ether-extractable matter and 
having incorporated therein a cation-active amido 
amine compound at least dispersible in water and 
Whose free base is stable in solutions of alkali 
metal hydroxide, the amount of the incorporated 
compound being from 0.01% to 0.20% by weight, 
such percentages being based on the bone dry 
weight of the pulp. 

9. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of shredding 
a Cation-active alkyl amine compound at least dis 
persible in Water, containing nitrogen having up 
to three valences attached to carbon atoms, and 
wherein one of the groups attached to the nitro 
gen is a hydrocarbon chain of at least 7 carbon 
atoms, Said compound being added in a range 
from 0.01% to 0.20% by weight, such percentages 
being based on the weight of the bone dry pulp. 

10. The method of improving the manufacture 
of shredded alkali cellulose from refined chemical 
pulp containing not more than 0.15% ether-ex 
tractable matter comprising adding to one of the 
alkali cellulose forming materials at a stage prior 
to the completion of shredding a cation-active 
alkyl amine compound at least dispersible in wa 
ter, containing nitrogen having up to three va 
lences attached to carbon atoms, and wherein one 
of the groups attached to the nitrogen is a hydro 
carbon chain of at least 7 carbon atoms, said 
compound being added in a range from 0.01% 
to 0.20%, such percentages being based on the 
weight of the bone dry pulp. 

11. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to such refined chemical pulp prior 
to use in the Wiscose process a cation-active alkyl 
amine compound at least dispersible in water, con 
taining nitrogen having up to three valences at 
tached to carbon atoms, and wherein one of the 
groups attached to the nitrogen is a hydrocarbon 
chain of at least 7 carbon atoms, said compound 

5 being added in a range from 0.01% to 0.20% by 
Weight, such percentages being based on the bone 
dry Weight of the pulp. 

12. As a new article of manufacture, a refined 
chemical pulp product containing not more than 
0.15% of natural ether-extractable matter and 
having incorporated therein a cation-active alkyl 
amine compound at least dispersible in water, 
containing nitrogen having up to three valences 
attached to carbon atoms, and wherein one of 
the groups attached to the nitrogen is a hydro 
carbon chain of at least 7 carbon atoms, the 
amount of the incorporated compound being 
from 0.01% to 0.20% by Weight, such percentages 
being based on the bone dry weight of the pulp. 

13. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into Wiscose com 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of Shredding 
a water soluble salt of a normal primary alkyl 
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amine wherein the alkyl group attached to the 
nitrogen is an alkyl group with from 7-18 carbon 
atons, said, compound being added in a range 
from 0.01% to 0.20% by weight, such percentages 
being based on the Weight of the bone dry pulp. 

14. The method of improWing the processing 
of refined chemical pulp containing not more 
than 0.15% ether-extractable matter into viscose 
comprising adding to Such refined chemical pulp. 
prior to use in the Wiscose process a Water Solu 
ble salt.of a normal primary, alkyl amine wherein 
the alkyl group attached to the nitrogen is an 
alkyl group. With from 7-18, carbon atoms, said 
compound being added in a range from 0.01% 
to 0.29% by weight, such percentages being based 
on the bone dry weight of the pulp. 

15. The method of improving the processing of 
refined chemical pulp containing not more than 
0.5% ether-extractable matter into viscose con 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of shred 
ding lauryl ailine in a range from 0.0% to 
0.20% by weight, such percentages being based 
On the Weight of the bone dry pulp. 

16. The method of improving the processing 
of refined chemical pulp containing not more 
than 0.15% ether-extractable matter into viscose 
Comprising adding to Such refined chemical pulp 
prior to use in the viscose process lauryl amine 
in a range from 0.01% to 0.20% by weight, such 
percentages being based on the bone dry weight 
of the pulp. 
1. The method of improving the processing of 

refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of shredding 
a cation-active aniaido amine condensation prod 
uct material at least dispersible in Water and 
whose free base is predominantly a polyethylene 
polyamine partially acylated with a fatty acid of 
from 7-i8 carbon atoms, said material being 
added in a range from 0.01% to 0.20% by weight, 
such percentages being based on the Weight of 
the bone dry pulp. 

8. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose com 
prising adding to Slich refined chemical pulp 
prior to use in the Viscose process a cation-active 
amido amine condensation product material at 
least dispersible in water and whose free base is 
predotitantly, a polyethylene polyamine par 
tially acylated with a fatty acid of from 7-18 
carbon atoms, said material being added in a 
range from 0.01% to 0.20% by weight, such per 
centages being based. On the bone dry Weight of 
the pulp. 

9. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractabie matter into viscose com 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of shred 
ding a cation-active annido annine condensation 
product materia at least dispersible in Water 
and whose free base is predominantly a mixture 
of the moho and diamides of diethylene triamine 
and fatty acids from eoconut oil predominating 
in laulic acid, said material being added in a 
range from 0.01% to 0.20% by weight, such per. 
centages being based or the Weight of the bone 
'dry pulp. 

20. The method of improving the processing 
of refined chemical pulp containing not more 
than 0.15% ether-extractable matter into viseose 
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16 
comprising adding to such refined chemical pulp. 
prior to use in the viscose process a cation-active 
amido amine condensation product material at 
least dispersible in water and whose free base 
is predominantly a mixture of the mono, and 
dianides of diethylene triamine and fatty acids 
from cocont., oil predominating in altic acid. 
said material being added in a range from 0.01%. 
to 0.20% by weight, such percentages being based 
on the bone dry Weight of the pulp. 

21. The method of improving the processing 
of refined chemical pulp containing not more 
than 0.15% ether-extractable matter into viscose: 
comprising adding to one of the viscose-forming: 
materials at a stage prior to completion of shred 
ding a cation-active amido annine condensation 
product material at least dispersible in water, 
and whose free base is predominantly a mono 
amide of a hydroxyethyl polyethylene polyamine 
and a fatty acid of from 7-18 carbon atoms, Said: 
material being added in a range from 0.01% to 
0.20% by weight, such percentages being based. 
on the weight of the bone dry pulp. 

22. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose con 
prising adding to such refined chemical pulp prior 
to use in the viscose process a cation-active 
amido amine condensation product, material. at 
least dispersible in water and whose free base is: 
predominantly a monoamide of a hydroxyethyl 
polyethylene polyamine and a fatty acid of from 
7-18 carbon atons, said material being added 
in a range from 0.01% to 0.20% by weight, such. 
percentages being based on the bone dry. Weight 
of the pulp. 

23. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether-extractable matter into viscose con 
prising adding to one of the viscose-forming ma 
terials at a stage prior to completion of Shred 
ding a cation-active amido amine condensation: 
product material whose free base is predominant 
ly the mono amide of hydroxy-ethyl ethylene 
diamine and fatty acids from Coconut oil pre 
dominating in lauric acid, said material being. 
added in a range from 0.01% to 0.20% by Weight, 
such percentages being based on the Weight of 
the bone dry pulp. 

24. The method of improving the processing 
of refined chemical pulp containing not more 
than 0.15% ether-extractable matter into viscose 
comprising, adding to such refined chemical pulp. 
prior to use in the viscose process, a cation 
active amido, amine condensation product nate 
rial whose free base is predominantly the mono 
amide of hydroxyethyl ethylene diamine and 
fatty acids from coconut oil predominating in 
lauric acid, said material being added in a range 
from 0.01% to 0.20% by weight, such percent 
ages being based on the bone dry Weight of the 
pulp. 

25. The method of improving the manufacture 
of shredded alkali cellulose from refined chemical 
pulp containing not more than 0.15% ether 
extractable matter comprising adding to one of 
the alkali cellulose forming materials at a stage 
prior to the completion of Shredding a cation 
active amino compound at least dispersible in 
Water, containing nitrogen having up to three 
valences attached to carbon atoms, and whose 
free base is stable in solutions of alkali metal 
hydroxide, said cornpound containing a plrality. 
of amino groups and having a lipophilic aliphatic 
hydrocarbon radical of at least 7 carbon atoms 

  



23,013 
17 18 

connected directly to one of the amino groups, UNITED STATES FATENTS 
said compound being added in a range from Number Name Date 
0.01% to 0.20%, such percentages being based sa Hartmann et al. ----- Nov. 26, 1929 
on the weight of the bone dry pulp. 2083:744 Richter June 15, 1937 

PAU, ESSESS: 2,267.205 Kyrides ------------ Dec. 23, 1941 
KENN 2,331,936 Schlosser et al. ------ Oct. 19, 1943 
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