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Our invention relates to improving the process 
ing of refined chemical pulp into viscose by 
adding anion active agents. . 
More particularly, our invention relates to the 

adding of anion active agents to refined chemical 
pulp or to one of the viscose forming materials 
at a stage prior to completion of xanthiation to 
provide an improved viscose solution. These so 
lutions in turn are designed to be used in fur 
ther manufacturing processes. The viscose solu 
tions resulting from our invention or discovery 
may be employed in the manufacture of cellulose 
products, as artificial yarn or rayon, staple fiber, 
transparent films, or Sausage casings. 
While our invention relates primarily to lim 

provements in the preparation of cellulose solu 
tions by the viscose process, it should be under 
stood that the principles involved are of a broad 
nature and may be applied also to the prepara 
tion of cellulosic solutions of other types, such 
as cuprammonium solutions of cellulose and solu 
tions of cellulose derivatives, such as cellulose 
acetates, nitrates or ethers. 
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In all these instances the objective is to bring 
the cellulose into proper solution and the pro 
viding for this constitutes the primary object of 
Our invention. 

Specifically our invention provides a great in 
provement in most of the steps, such as shredding, 
Xanthating, dissolving, filtering, and emulsifying 
or dispersing, which steps are involved in forming 
Wiscose Solutions and preparing the same for use 
for further manufacturing processes. 

Accordingly, for purposes of definiteness and 
clearness of description and illustration, our in 
vention will be set forth as respects the steps 
involved in forming viscose solutions and prepar 
ing the same for use in further manufacturing 
processes, but it is to be understood that the 
invention is not to be limited to any such specific 
application. 
In general, our invention, for a summary state 

ment may be said to relate to treating, with cer 
tain anion active agents, the pulp or one or more 
of the viscose forming materials at any stage prior 
to the completion of xanthation while such pulp 
is being formed into a solution by the viscose 
process. 
The procedure in preparing viscose solutions 
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then with carbon bisulphide and finally dissolv 
ing the xanthated fibers, resulting in a cellulosic 
solution with a caustic soda content of 5-8%. 
Since the viscose solution is essentially a cellu 
lose solution, therefore it is desirable to keep all 
additions of foreign agents to an absolute mini 
num. Obviously, if any agent is to be added it 
should be present in very minute quantities and 
the question then arises as to whether it would 
be effective. Our invention comprises the dis 
covery of agents which are very effective in 
greatly improving the preparation of the viscose, 
even when employed in very minute quantities 
and which at the same time are not otherwise 
objectionable. 

In the customary manufacture of viscose solu 
tions from refined chemical pulp for the spinning 
of artificial yarn or rayon, the pulp is subjected, 
in general, to the following steps, and the pur 
pose of these steps is mainly as indicated: 
Steeping-The first step in the viscose process 

is known as steeping. Its purpose is mainly 
twofold, (ii) to provide the pulp fibers with a 
certain amount of caustic soda necessary in the 
xanthating step and (2) to dissolve out certain 
impurities such as hémicelluloses. In steeping, 
the pulp, commonly employed in sheet form, is 
innersed in caustic soda solutions of mercerizing 
strength, as commonly used about 18%, and 
thereafter removed and subjected to pressing to 
eliminate part of the adhering caustic soda, to 
gether with the greater part of the dissolved im 
purities. The product after steeping is known as 
alkali cellulose. The action of the caustic soda 
in this steeping process should be uniform and 
Complete, otherWise there Would be parts of the 
libers improperly-prepared for xanthating. 
Shredding-The second step in the viscose 

process is that of shredding the alkali cellulose. 
Its purpose is the comminution of the sheet 
structure which still remains on completion of the 
steeping process. One object of this comminu 
tion is to properly expose the individual fibers to 
the action of oxygen for proper alkali cellulose 
ageing, i. e., to permit the lowering of viscosity. 
A Second purpose of this comminution is to ex 
pose all portions of the fiber so that in the xan 
thating step where carbon bisulphide is added, 

ordinarily involves the treatment of cellulose so all of the individual fibers will be completely 
with caustic soda of about 18% concentration, treated. 
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Ageing-The alkali cellulose after being 

shredded is kept for a certain time at a definite 
temperature depending on the viscosity and prop 
erties desired in the viscose at later periods of 
the process. This step is known as ageing of the 
alkali cellulose and involves essentially changes 
in the cellulose molecules or aggregates so that 
lower viscosities result. 
Xazahating and dissolving-On completion of 

the ageing period, the alkali cellulose is treated 
With carbon bisulphide to form sodium cellulose 
Xanthate, a process called xanthation. The xan 
thated cellulose if properly formed, dissolves 
readily in dilute caustic soda to form the solu 
tion connonly known as viscose. 

Ripeling-minediately on solution of the 
xanthiated cellulose in dilute caustic soda, cer 
tain chemical reactions take place, which grad 
ually atter the chemical and physical properties 
of the viscose. These reactions are allowed to 
proceed to a definite extent under controlled 
conditions in order to inpart the desired prop 
erties to the viscose necessary for satisfactory 
spinning. This operation is known as viscose 
ripening. 

Filtering-In the viscose solution there is 
usually a certain amount of undissolved fibers 
and gel-like material due to incomplete reaction 
of the cellulose fibers with the carbon bisulphide 
during xanthatlon. In the course of the ripen 
ing period the viscose solution is filtered several 
times to remove these gels and undissolved fl 
bers. This is of importance as otherwise the fine 
openings in the spinnerets through which the 
viscose is extruded during the subsequent spin 
ning process would soon become clogged. 

Earlsifying or dispersing-If the viscose solu 
tion is spun without further treatment, a high 
lustreyarn results. In many cases it is desirable 
to maraufacture a yarn with subdued lustre, and 
this result may be obtained by emulsifying or 
dispersing small amounts of mineral oil or other 
immiscible materials in the viscose. Naturally it 
is of importance that these emulsions or dis 
persions be characterized by uniform minuteness 
of particle size in order to avoid breaking or 
weakening of the flaments by the interruption 
of the constant flow of viscose through the mi 
nute orifices of the spinneret. Further the emull 
signs or dispersions must be characterized by 
extreme stability, in that they must not deteri 
orate during the period required for viscose rip 
ening. 

Normal dissolving pulps in present use consist 
mainly of cellulose but contain appreciable 
amounts of non-cellulosic impurities such as 
hernicelluloses, fats, resins, Waxes, etc. One of 
the main objects in the manufacture of a satis 
factory dissolving pulp is to remove as much as 
possible of the non-cellulosic impurities, so that 
a whiter, purer pulp results which is capable in 
general of producing a higher grade yarn. 
We find, however, that not all the non-cellu 

losic naterials which can be removed are unde 
sirable and in fact that certain of such impuri 
ties normally present in small amounts are 
highly beneficial in the steps involved in the pre 
paring of the viscose solution. These beneficial 
inpurities for the most part are surface active 
materials or materials which can give rise to the 
production of surface active materials during the 
steps of steeping or the other steps prior to com 
pletion of xanthiation in the manufacture of 
rayon. In a pulp which has not been highly 
refined, these beneficial substances which are of 
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the nature of fats, resins and waxes constitute 
a portion of the materials which are renovahle 
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by organic solvents, for example ether, benzene, 
alcohol, etc. In general we find there is a direct 
relationship between filtration of the viscose and 
the ether extract of the pulp. , 

In theory, the problem of making a good pulp 
would be solved by removing all the undesirable, 
and retaining all the desirable substances. In 
practice, such a Clean-cut separation is difcult 
to accomplish directly. We have discovered 
that better results are obtained by removing most 
of or all the undesirable laterials without re 
gard to the beneficial portion thereof and then 
to add to the pulp a sufficient amount of mate 
rials or agents having a similar action to the 
natural beneficial portion. Let it be noted that 
our invention lays no claim in connection with 
the purification of pulp to a certain degree of 
purity. White, highly purified pulps are very 
advantageous in the production of high grade. 
yarns and for this reason are highly desired by 
the trade. Such high grade pulps are in general 
characterized by having ether extractable mat 
ter lower than .15%. (The expression "ether 
extractable matter' is often abbreviated herein 
to the commonly used expression "ether ex 
tract.'). Such values refer to the amount of 
natural ether extractable material left in the 
pulp after the purification processes. In gen 
eral, our invention is particularly concerned with 
those pulps which do not have remaining more 
than .15% of natural ether extractable material 
because pulps having ether extracts above this 
value represent in general pulps which, have not 
been highly purified and although such pulps do 
not yield the highest grade yarns, nevertheless 
their processing into viscose is relatively simple 
and thus in such pulps there is usually little need 
for our invention. 
We have discovered that there are agents, some 

chemically similar to, and some chemically dif 
ferent from, that portion of the impurities nat 
urally present providing beneficial action. In 

d's general the agents which We have discovered are 
much more effective than the beneficial portion 
of the impurities naturally present. Accordingly, 
the compounds or agents of our discovery can 
be used in very minute quantities. This is doubly 

so advantageous, because such additions of mate 
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rials are inexpensive and also because the very 
pure pulp treated with our agents is substantially 
free from non-cellulosic materials due to the ni 
nuteness of the quantity of the agents required. 
The surface active portion of the beneficial 

impurities, naturally present as such in the re 
fined pulps or formed during the processing, are 
predominately of the general class known as 
anion active materials. By 'surface active agent' 
we mean, for purposes herein set forth, such 'sur 
face active agents' which are at least dispersible 
in viscose Solutions. 

If agents of the anion active class are to be 
added directly to the pulp as such, i. e., while in 
the sheet or prior to its formation, they should 
be of the class which is substantially insoluble 
in caustic soda of the usual steeping concentra 
tion. The reason for this is that otherwise the 
agent or agents will be largely extracted from the 
pulp by the mercerizing caustic soda used in the 
steeping step. The final caustic soda concentra 
tion of the viscose solution will be from 5-8% 
and, heretofore it was thought necessary that 
only those anion active agents should be emi 
ployed which are Substantially soluble in such 
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dilute caustic soda. To adopt both the above 
solubility requirements would limit the agents to 
be used for treating the pulp to that group which 
are insoluble in 18% caustic soda but soluble in 
5-8% caustic soda solutions and the surface ac 
tive agents of this group are very limited in num 
ber. Our experiments establish that of these few 
agents those that are available are not satisfac 
tory or are undesirable in achieving the improve 
ments herein set forth, We have found, however, 
that it is not necessary to limit ourselves to the 
use of materials which are soluble in 5-8% caus 
tic soda. Our experiments show that there are 
a great many anion active compounds which are 
substantially insoluble in 18% and also substan 
tially insoluble in 5-8% caustic soda concentra 
tions and that they can be added to the pulp with 
the beneficial results in the various subsequent 
steps as will be herein set forth. The agents of 
this class of our discovery become dispersed in 
the viscose in a very fine state and hence tend 
to make the viscose slightly turbid, but such vis 
cose solutions, nevertheless, are entirely satis 
factory for most purposes and are improved in 
their properties as will be herein set forth. 
Our experiments show that our agents neither 

beneficially contribute to or interfere, with the 
penetration or wetting of the pulp in the steep 
ing step. In short, the improvement brought 
about by our agents dyes not relate primarily to 

0 

5 

20 

3 
rials soluble in mercerizing (18%) caustic soda. 
In the initial use of such a treated pulp commer 
cally the added agents would be in part, though 
riot completely, extracted by the caustic soda in 
the steeping operation. The steeping caustic soda 
however, is largely re-used and after a number of 
steeping operations an equilibrium would even 
tually be reached where the added agent would 
be largely retained by the pulp. In the rayon 
industry, however, the maintenance of the utmost 
uniformity is considered an extremely important 
requisite and for this reason it is much more 
practical to restrict treatment of the pulp by 
anion active agents to those agents which are 
insoluble in mercerizing caustic. As regards use 
of anion active agents subsequent to steeping it 
is of course practical to use either the class in 
Soluble in 18% caustic soda or the soluble class. 

If addition of anion active materials is made 
to the viscose solution, such additions merely 
lower the surface tension of the spinning solu 
tion or influence the coagulating conditions dur 
ing spinning. We have discovered, however, that 
the great advantages and improvements in the 
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the penetration or wetting of the pulp. For in 
stance, if only portions of the pulp employed in 
the manufacture of the viscose solution are treat 
ed with our agents, nevertheless there is no ap 
preciable lessening of the improvements resulting 
from the use of our agents as respects the subse 
quent steps. The agents of our invention or dis 
covery need not be applied to each or every sheet 
of the pulp, but such agents may be applied to 
alternate sheets of said pulp or to only a portion 
of the pulp material being processed into viscose. 
Moreover, our agent or agents can be added after 
steeping, for example during the shredding oper 
ation and yet nearly the full benefits of our in 
vention accrue as if our agents were added to 
the original pulp itself. However, there are ad 
vantages in adding our agents to the pulp, firstly 
as a matter of convenience and secondly, in that 
a very uniform distribution is assured. 
Our experiments also have shown that there 

are many anion active compounds which are 
soluble in 18% and soluble in 5-8% caustic soda 
concentrations, and that these can be added to 
the material being processed into viscose prior to 
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the completion of Xanthation with beneficial re. 
Sults. These anion active agents which are solu 
ble in both concentrations of caustic soda may 
be added to the steeping solutions or they may 
be applied to the shredded pulp during the shred 
ding step or at any stage prior to the completion 
of Xanthation. 

Accordingly, we have discovered that as re 
spects anion active materials, that those anion 
active materials are applicable which have a solu 
bility characteristic which is the same both in 
18% caustic soda solutions and in the 5 to 8% 
caustic soda Solutions. In other words, the com 
pounds may be either insoluble in both concen 
trations of the caustic soda or may be soluble in 
both concentrations. 
In connection with using anion active agents to 

treat the pulp it should be noted that it is pos 
sible to demonstrate experimentally, beneficial 
improvements through use of the class of mate 
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various steps of viscose manufacture as will be 
herein set forth accrue only provided such mate 
rials or agents are added to the pulp or to the 
materials being processed prior to the completion 
of Xanthiation. 

If these materials are added after xanthation, 
a viscose product of improved characteristics, 
such as is obtained when the said reagents are 
added prior to the xanthation step is not ob 
tained. It is noteworthy that.the viscose of our 
invention is characterized by being particularly 
free from undissolved or partly dissolved fibers 
which greatly facilitates subsequent filtrations. 
We have found that any filtration improvements 
which may be obtained by subsequently adding 
Surface active materials to the viscose itself . 
rather than prior to xanthation are of a very low 
order as compared to results obtained by employ 
ing our agents prior to the completion of xantha 
tion and that such improvements as may be 
obtained are only brought about by the use of 
very high concentrations of surface active mate 
rials. 
The advantages. and improvements which our 

invention produces in the various steps of the vis 
coSe process are as follows and it is to be under 
stood that all conditions and temperatures nor 
mally employed in the preparation of viscose 
may be employed with the use of our agents. 

1. Steeping-In the steeping process the action 
of the caustic soda should be uniform and com 
plete; otherwise there would be parts of the fibers 
improperly prepared for xanthation. This un 
formity of penetration can be properly insured by 
mechanical means, i.e., by correct sheet Structure, 
and proper manipulation in the steeping opera. 
tion. Our invention does not in any Way relate to 
improved steeping properties of the sheet. The 
presence of our agents in the pulp in the concen 
trations employed by us during this steeping proc 
ess does not to our knowledge affect the normal 
Wetting and penetrating action of the caustic. 

2. Shredding-A principal object of shredding 
is comminution of the sheet structure in order to 
expose all portions of the fibers to the action of 
carbon bisulphide in the subsequent xanthating 
step. It is also important that this comminution 
can be brought about without excessive mechani 
cal action on individual fibers and it is thus an 
advantage to have an alkali cellulose which will 
shred up readily. The pulps treated with our 

  



agents disintegrate much more easily and com 
pletely in the shredding operation. In other 
words, our agents, we have discovered, bring about 
a very positive opening up of the fibers over and 

... above that which occurs when the pulp or alkali - 5 
cellulose is not treated with our agents. This in 
creased degree of comminution - is evidenced by 
an increase in the volume of the shredded crumb. 
With unchanged time, this increase may amount 
to 25 percent. On the other hand shorter shred 
ding times are possible, resulting in considerable 
saving in power as well as time. Examples of the 
decrease in apparent density of the shredded al 
kali cellulose produced by the addition of surface 
active agents when using refined chemical pulp 
are shown in Table I. It is to be noted that no 
such decrease in apparent density took place when 
using rayon-grade cotton linters. 

O 

TABLE I 

22,489. 
erties of the finished viscose solution, so that 
there is an interference with normal processing. 
On the other hand our discovery includes the 

unexpected result in the xanthatlon reaction, 
that with the use of our agents it is also possible 
to use lesser amounts of carbon bisulphide than 
are normally employed in Xanthating. The quan 
tity of carbon bisulphide involved in producing 
viscose is fairly standard and accordingly it was 
very unexpected that our discovery or invention 
should result in producing viscose of satisfactory. 
quality with a smaller amount of carbon bisul 
phide than heretofore has been found necessary 
to produce yarn of a given quality. This has the 
direct result of lessening the viscose ripening 
time, as well as a saving of chemicals-thus less 
ening the production cost. 

It has been stated above that with the use of . 

Effect of treatment toth anion active 22aterials 
prior to completion of shredding on the appar 
ent density of the shredded alkali cellulose 

Amount based on pulp and 
ateria - Type of material specific in 

(c) USING REFINED CHEMICAL PULPs 
. . . EXTRACT 

A. density of 
redded R 

Where cellulose 
added 

Untreated Treated 

conTAINING APPRoxIMATELY 0.065%, ETHER 

190 Fatty acid soaps---------. ... KGEG : : 
. .05% coconut oil- .95 s Soap forming materials---------- 2 diglycooleate- 195 50 

8% hemlock resin.----- .95 80 
Alkylary sulphonates.-- 'Santonese No.3. .195. 8. 
Sulphated atty alcohols-- 5% sodiurn laurylsulpha .95 75 
Sulphonated ethers.-- .05% "Tenso No. 52'- 95. 75 
sulphonated naphthenic acid.----.5% sulphonated Raph. acid-- 195 
Phosphorated oil-------------.0% phosphate castor oil-----------do--------- 195 75 
Highly sulphonated oil---------- .05% "Prestabit w”------ - - - - - - - - - - - - -do--------- .95 180 

- (b) Using RAYoN-GRADE coTTON LINTERs 
soap forming materials..........95% : ; 
Alkyl arylsulphonates.-------- (3 SEAN. 

It will be evident that the improvement in the 
comminution of the alkali cellulose resulting from 
our invention may be applied to other fields than 
that of viscose, e.g. the preparation of cellulose 
ethers and cuprammonium solutions from pulp b 
processes using shredded alkali cellulose. - 

3. Xanthaition.-The pulps treated with our 
agents xanthate much more completely and uni 

... formly. This is probably due in part to improve 
ments in the prior step of shredding, but as evi 
denced from our experiments, is also dule in part 
to an actual improvement of the xanthation reac 
tion itself. This improvement in the xanthation 
reaction is very probably brought about through 
a better penetration of the alkali cellulose parti 
cles by the carbon bisulphide. 

. The result of improved xanthatlon is that vis 
cose can be obtained which is very largely free 
from undissolved fibers and partly dissolved fibers 

s or gels. This is very advantageous in that when 
the viscose is subsequently filtered, filtration is 
much more rapid and the filters remain open for a 
much longer time. . . . . 

. . This result is of extreme importance, since it 
cannot be realized otherwise such as by merely 
using an unduly large excess of carbon bisulphide 
in the xanthation reaction. Such excesses not 
only alter the properties of the xanthated crumb 
in an undesirable manner, but also alter the prop-75 
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our agents it is possible to use lower amounts of 
carbon bisulphide than normally employed in 
Xanthating and to thus shorten the ripening time. 
Under normal conditions the use of less carbon 
bisulphide also produces the same effect but the 
physical properties of the yarn are impaired in 
that lower elongations are obtained. If, however, 
the amount of carbon bisulphide is reduced in 
the presence of one of our agents, such a lowering 
of the elongation does not take place. This is an 
unexpected result. Another advantage of the 
use of smaller amounts of carbon bisulphide lies 
in the fact that the tendency toward undesirable 
milkiness in the rayon is materially minimized. 

4. Dissolving.-The thoroughness and uni 
formity of the xanthation reaction when carried 
out with the use of surface active agents ac 
cording to our invention is evidenced by the low 
number of partially reacted and unreacted fibers. 
remaining after the xanthated product is dis 
Solved in dilute caustic soda. Microscopic con 
parison of normal viscose preparations with vis 
cose prepared using surface active agents ac 
cording to our invention show very substantial 
reductions in undissolved and partly dissolved 
fibers as can be seen from Table II. Such reduc 
ition in the amount of undissolved fibers and gels 
was not obtained in the similar experiments 
using rayon-grade cotton inters, 
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TABLE II 

Effect of treatment with anion active materas 
prior to completion of acantation on the 
amount of undissolved and partially dissolved 
fibers in the scose 

Total number of undis 
solved and patial 

Type of material Amount based on pulp Where added A" and specific material 
Untreated Treated 

(e) USING REFINED CHEMIOAL PULP8 CONTAINING APPROXIMATELY 0.06% 
ETBER EXTRACT 

Fatty acid soap.------- 
Resin acid soaps.------- soap forming materials--------. Over 800 78 1,700 162 

Over 500 72 
1,700 42 

Alkyl aryl sulphonates-------- 'Santomerse No. 3' 

5. Filtration.-Our invention remarkably facil- brought about by our agents over normally pre 
itates the various filtration steps which the vis- pared viscose when using a refined chemical pulp 
cose undergoes subsequent to xanthation. This so are shown by the laboratory filtration data in 
increase in filtration rate is due at least in part Table I. It will again be noted that no such 
to a very substantial reduction in undissolved improvement was obtained when rayon-grade. 
fibers and gels which are very effective in clog- cotton inters were used. 

AB II 

Effect of treatment with anion active materials 
prior to completion of acanthiation on the tis 
cose filtration rate 

Wiscoee filtration rate 
oc. sq. cnn. per 
hour Amount based on pulp Where added 

Type of material and specific materia 
Untreated Treated 

(e) USING REFINED CHEMIOAL PULPs containING APPROXIMATELY 0.065%, ETHER 
ExTACT 

d y : 625 
Fatty acid soaps.-------------- 0.5% 810 y ps 275 70 

Resin acid soaps--------------- O 175 870 As 527 805 

Soap forming materials-------- 6% : 527 690 
W 27s 910 

Alkyl aryl sulphonates--------. % E; 68 
Sulphated fatty alcohols 5%giniatyliphate 527 678 
SE i.- - - - - - - - Osenso No. 62' 527 775 
Sulphonated naphthenic acid- o Senated naph- 527. 690 eas 
Phosphorated oil-------------- 05 Split castor oil------ do--------------- 527 790 05%PrestabitW' To steeping caustic- 32s 655 Highly sulphonated oil......--SSW. E. 57 700 

Soap forming materials-------- s 155 195 p forming "Alkanol B'-----------------do--------------- 290 250 
Alkylarylsulphonates-------- { 'Santomerse No. 3'...-------do...III 290 255 

ging, the filtration medium. If the product is Table IV shows: (1) That to obtain the great 
relatively free of undissolved or partially dis- to part of the improvement it is not necessary 
solved fibers or gels, the filter medium will con- to provide a uniform distribution of the surface 
tinue unclogged for long periods eliminating active agents in the pulp sheet, which in turn 
frequent interruptions of the filtering process to demonstrates that our invention is not primarily 
permit the installation of fresh filtering media. concerned with an improvement in wetting of 
This is obviously a distinct advantage. pulp sheets during steeping and (2) that it is 

Examples of the improvement in filtration absolutely necessary to add the surface active 

  

  

    

  

    

  



6 
materials before completion of xanthatlon in Or 
der to obtain the improvement claimed in Our 
invention. 

TABLE (W 

Effect of method of adding anion actite materials 
to viscose process 

Using refined chcmical pulp of 0.060% ether extract 

O 

s 

EEE Filtration rate ". ally dissolved Method of adding part 
sodium oleate (.1) fibernee. 

Control Treated Control Treated 

Uniformly distributed 
over all pulp sheets---. 17s 900 Over 500 90 

Concentrated on one 
sheet out of a total of 
twenty-two sheets----- 175 840 Over 500 

Added to viscose--------- 5 50 Over 00 Over 500. 

6. Emulsification.-The use of anion active 
agents according to our invention substantially 
improves the ease with which mineral oil may be 
dispersed in the viscose and the stability of emul 
sions thus formed in the production of deustered 
yarns. These anion active agents of our discov 
ery provide emulsions characterized by minute 
ness of particle size. 
The particular anion active agents of our dis 

covery, or the agents giving rise thereto, may be 
classifled as follows: 
A. Agents substantially insoluble in both approac 
imately 18% caustic soda and 5 to 8% caustic 
soda 

1. Soaps-alkali salts of fatty acids, e. g. sodium 
oleate. 

2. Soaps-alkall salts of resin acids, e. g. sodium 
rosinate. - 

Soap forming agents-natural and synthetic 
fats, fatty and resin acids, etc., e. g. coconut 
oil, linseed oil, soya bean oil, cottonseed oil, 
glycol dioleate, oleic acid, rosin, tall oil 
(comprising resins, fats, waxes, etc. from 
Wood). These will be transformed into 
soaps in the steeping step. 

. Alkyl aryl sulphonates, e. g. "Alkanol B, 
"Nacconol N. R.," "Santomerse #3.” 

. Sulphated fatty alcohols, e. g. sodium lauryl 
sulphate. 

. Sulphonated ethers substantially insoluble in 
both approximately 18% caustic soda and 5 
to 8% caustic soda, of which one sold under 
the trade name of "Tensol #52," is found 
Yery suitable in our invention. 

Sulphonated naphthenic acids. 
Phosphorated oil, e. g., phosphorated castor 

oil. 

B. Agent soluble in both approzimately 18% 
caustic soda and 5 to 8% caustic soda 

1. Highly sulphonated animal or vegetable oils, 
of which one is sold under the trade name of 
Prestabit W,' which, according to Dr. A. 

Landolt in Melliands Textilberichten IX, 
1928, page 760, is a sulphoricinate with a sul 
phonation degree of 93% of the theoretical 
possible. . 

2. Sulphonated ethers soluble in both approxi 
nately 18% caustic soda and 5 to 8% caustic 
soda, of which one sold under the trade 
name of "Triton 720," is found very suitable 
in our invention. 

The effective range of the compounds employed 
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22,489 
has been found by us to be from .05% to .15%. 
With 0.01% some of the improvements of our in 
vention begin to manifest themselves and this 
effect increases as the concentration increases 
up to about .1%. Thereafter there seems to be 
little improvement i. e., in filtration. There are 
disadvantages to using higher concentrations 
than .15% other than the matter of expense. As 
regards treatment of the pulp such higher con 
centrations would cause excessive softness in the 
sheet resulting in mechanical difficulties in steep 
ing. Also the viscose obtained would be exces 
sively turbid and there would even be dangers of 
clogging the filters or of obtaining poor yarn. 
Furthermore with either the materials insoluble 
in 18% caustic soda or those soluble in 18% cas 
tic soda, higher concentrations of the agents 
cause difficulties, in xanthation due to excessive 
ball formation, in dissolving due to excessive 
foaming and subsequently in de-aerating the vis-. 
Cose. 

It will be understood that the use of anion ac 
tive agents according to our invention is not sub 
ject to any limitations as to the methods of ap 
pication other than that the materials be added 
prior to the completion of xanthiation. Practical 
methods for carrying out the invention include 
both treatment of the pulp prior to use in the vis 
cose process and the introduction of the agents at 
some point during the processing of the pulp into 
viscose prior to the completion of xanthiation. In 
the latter case, for example, the agents may be 
sprayed into the shredder prior to the comple 
tion of shredding or if they are of the class solu 
ble in caustic soda of mercerizing strength, they 
may be dissolved in the steeping caustic solution. 
As regards treatment of the pulp with the 

agents of our discovery prior to use in the viscose 
process, examples of practical methods of treat 
ment follow though it is to be understood that 
our invention is not limited to any specific meth 
od of application. A very suitable point in pulp 
manufacture for treatment with anion active 
agents is the addition to the pulp on the machine 
subsequent to sheet formation but prior to dry 
ing. The agents can be suitably added from 
aqueous solutions either by means of sprays or 
by means of a rotating roll partly immersed in 
the treating solution. 

It is also possible to treat the pulp while in 
suspension prior to sheet formation as for exami 
ple in a stock chest, but this would necessitate 
the almost complete re-use of the white water on 
the machine without diversion to other parts of 
the plant in order to prevent excessive loss of the 
materials and to prevent interference with other 
parts of the process. 
We can: 
l. The method of improving the processing of 

refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp containing 
not more than 0.15% ether extractable matter 
into an alkali cellulose; shredding said alkali cel 
lulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthiation oc 
Curs; providing a viscose which comprises the 
reaction products of said shredded alkali cellu 
lose and said carbon disulphide; and adding at a 
stage prior to completion of xanthatlon a surface 
active agent of the anion active class which has 
substantially the same solubility characteristic 

s 
in calistic soda solutions of both mercerizing and 
the more dilute strengths normally present in 
viscose, said agents being added in the range of 
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0.01% to 0.15% by weight, such percentages be 
ing based upon the weight of the bone dry pulp. 

2. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp containing 
not more than 0.15% ether, extractable matter 
into an alkali cellulose; shredding said alkali cel 
lulose; reacting said shredded alkali cellulose 
with Carbon disulphide, whereby xanthation oc 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding at a 
stage prior to completion of xanthiation a surface 
active agent of the anion active class which is 
substantially insoluble in caustic soda solutions 
of both mercerizing and the more dilute strengths 
normally present in viscose, said agents being 
added in the range of 0.01% to 0.15% by weight, 
such percentages being based upon 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 forming refined chemical pulp contain 
ing not more than 0.15% ether extractable mat 
ter into an alkali cellulose; shredding said alkali 
cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthation oc 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding at a 
stage prior to completion of xanthation a surface 
active agent of the anion active class which is 
substantially soluble in caustic soda solutions of 
both mercerizing and the more dilute strengths 
normally present in viscose, said agents being 
added in the range of 0.01% to 0.15% by weight, 
such percentages being based upon the weight of 
the bone dry pulp. 

4. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp contain 
ing not more than 0.15% ether extractable mat 
ter into an alkali cellulose; shredding said alkali 
cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthation oc 
Curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding at a stage 
prior to completion of xanthation a surface active 
agent of the anion active class of the alkyl aryl 
sulphonate group in the range of 0.01% to 0.15% 
by Weight, such percentages being based upon 
the weight of the bone dry 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 forming refined chemical pulp contain 
ing not more than 0.15% ether extractable mat 
ter into an alkali cellulose; shredding said alkali 
cellulose: reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthation oc 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphilde; and adding at a 
stage prior to completion of xanthation a fatty 
acid soap in the range of 0.01% to 0.15% by 
weight, such percentages being based upon the 
weight of the bone dry pulp. 

6. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp containing 

1. 

0. 

not more than 0.15% ether extractable matter 
into an alkali cellulose; shredding said alkali 
cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthation oc 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding at a 
stage prior to completion of xanthation sodium 
oleate in the range of 0.01% to 0.15% by weight, 
such percentages being based upon 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 forming refined chemical pulp contain 
ing not more than 0.15% ether extractable mat 
ter into an alkali cellulose; shreddirig said alkali 
Cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthation oc 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding at a stage 
prior to completion of shredding a surface active 
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agent of the anion active class which has sub 
stantially the same solubility characteristic in 
caustic soda solutions of both mercerizing and 
5-8% strengths, said agents being added in the 
range of 0.01% to 0.15% by weight, such percent 
ages being based upon 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, con 
prising forming refined chemical pulp containing 
not more than 0.15% ether extractable matter 
into an alkali cellulose; shredding said alkali 
cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthatlon o 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding to the 
pulp prior to use a surface active agent of the 
anion active class which has substantially the 
same solubility characteristic in caustic soda 
Solutions of both mercerizing and the more dilute 
strengths normally present in viscose, said agents 
being added in the range of 0.01% to 0.15% by 
weight, such percentages being, based upon the 
weight of the bone dry 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 forming refined chemical pulp containing 
not more than 0.15% ether extractable matter into 
an alkali cellulose; shredding said alkali cellulose; 
reacting said shredded alkali cellulose with carbon 
disulphide, whereby xanthation occurs; providipg 

30 
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a viscose which comprises the reaction products 
of Said shredded alkali cellulose and said carbon 
disulphide; and adding to the pulp prior to use 
a surface active agent of the anion active class 
which is substantially insoluble in caustic soda 
solutions of both mercerizing and the more dilute 
strengths normally present in viscose, said 
agents being added in the range of 0.01% to 
0.15% by weight, such percentages being based 
upon the weight of the bone dry pulp. 

10. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp containing 
not more than 0.15% ether extractable matter 
into an alkali cellulose; shredding said alkali 
cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby Xanthation oc 

  



S 
curs; providing a viscose which comprises the 
reaction products of said shredded alkali cellu 
lose and said carbon disulphide; and adding to 
the pulp prior to use a surface active agent of 
the anion active class of the alkyl aryl sulphonate 
group in the range of 0.01% to 0.15% by weight, 
such percentages being based upon the weight of 
the bone dry pulp. 
1. The method of improving the processing 

of refined chemical pulp containing not more 
than 0.15% ether extractable matter into vis 
cose, comprising forming refined chemical pulp 
containing not more than 0.15% ether extract 
able matter into an alkali cellulose; shredding 
said alkali cellulose; reacting said shredded al 
kali cellulose with carbon disulphide, whereby 
Xanthation occurs; providing a viscose which 
comprises the reaction products of said shred 
ded alkali cellulose and said carbon disulphide; 
and adding to the pulp prior to use a fatty acid 
soap in the range of 0.01% to 0.15% by weight 
such percentages being based upon the weight of 
the bone dry pulp. 

12. The method of improving the processing of 
refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp containing 
not more than 0.15% ether extractable matter. 
into an alkali cellulose; shredding said alkali cel 
lulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthiation oc 
curs: providing a viscose which comprises the 
reaction products of said shredded alkali cellu 
lose and said carbon disulphide; and adding to 
the pulp prior to use sodium oleate in the range 
of 0.01% to 0.15% by weight, such percentages 
being based upon the weight of the bone dry 
pulp. 

13. The method of improving the processing of 

O 
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refined chemical pulp containing not more than 
0.15% ether extractable matter into viscose, com 
prising forming refined chemical pulp containing 
not more than 0.15% ether extractable matter 
into an alkali cellulose; shredding said alkali 
cellulose; reacting said shredded alkali cellulose 
with carbon disulphide, whereby xanthation oc 
curs; providing a viscose which comprises the re 
action products of said shredded alkali cellulose 
and said carbon disulphide; and adding at a 
stage prior to completion of xanthation a soap 

5 

forming agent, derived from a fatty acid, said 
agent being added in the range of 0.01% to 0.15% 
by weight, such percentages being based upon the 
weight of the bone dry pulp, whereby a surface 
active agent of the anion active class develops 
prior to completion of Xanthation. 

14. The method of improving the processing 
of refined chemical pulp containing not more 
than 0.15% ether extractable matter into vis 
cose, comprising forming refined chemical pulp 
-containing not more than 0.15% ether extract 
able matter into an alkali cellulose; shredding 
said alkali cellulose; reacting said shredded al 
kali cellulose with carbon disulphide, whereby 
Xanthat on Occurs; providing a viscose which 
comprises the reaction products of said shredded 

- alkali cellulose and said carbon disulphide; and 
adding to the pulp prior to use. a soap forming 
agent derived from a fatty acid, said agent being 
added in the range of 0.01% to 0.15% by weight, 
such percentages being based upon the Weight 
of the bone dry pulp, whereby a surface active 
agent of the anion active class develops prior 
to completion of xanthation. 
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