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This invention relates to the production of artificial 
filaments, threads, fibres and the like from viscose. 

It is known that viscose filaments produced by the 
normal spinning processes have a crenulated surface and 
a structure which consists of a skin and a core. This 
skin and core effect can be demonstrated by staining the 
cross-section of the filaments under specific conditions 
with selected dyestuffs. In addition to the difference in 
dyeing affinity and in swelling property between the skin 
and core, the cellulose molecules of the skin are believed 
to be more highly orientated than those of the core. Proc 
esses have been described in United States patent speci 
fications Nos. 2,536,014, 2,535,045 and 2,535,044 for 
obtaining modified viscose filaments having a non-crenu 
lated surface and a more diffuse boundary between the 
skin and core than unmodified filaments by spinning vis 
cose in the presence of specific water-soluble quaternary 
ammonium compounds, or specific bath-soluble mono 
amines or specific aliphatic monoamines. 
The object of the present invention is to provide a 

further process for obtaining modified viscose filaments 
which have substantially no skin and core effect. 

According to the present invention a process for the 
production of artificial filaments, threads, fibres and the 
like comprises extruding viscose into a coagulating bath 
containing sulphuric acid and zinc sulphate wherein the 
spinning is carried out in the presence of more than 4 
of a millimole per 100 grams of viscose of fluorescein. 
If desired, the fluorescein may be used in the form of its 
salts, for example the sodium salt of fluorescein. 

In the preferred process according to the invention 
fluorescein is added to the viscose but if desired fluores 
cein may be added to the coagulating bath or to the 
viscose and the coagulating bath. The preferred mini 
mum concentration for addition to the viscose is 1.5 
millimoles per 100 grams of viscose and the preferred 
maximum concentration is 12 millimoles per 100 grams 
of viscose. The filaments obtained exhibit substantially 
no skin and core effect and in some cases a non-crenu 
lated surface is obtained. The cross-sectional shape and 
the crenulation of the surface of the filaments is depend 
ent on the quantity of fluorescein present during spin 
ning. Tests may be necessary in order to determine the 
quantity necessary to give a desired cross-sectional shape 
and a surface free from crenulations. The coagulating 
bath preferably contains from 2 to 15 percent of zinc 
sulphate. 

In addition to the non-crenulated surface and the re 
duced skin and core effect the filaments obtained by the 
process of the invention have a lower water-imbibition 
than unmodified viscose filaments and they have a re 
duced gelswelling factor. . 
When spinning according to the process of the present 

invention the distance from the jet at which the thread 
becomes neutralised is considerably increased by the pres 
ence of fluorescein in the viscose or the coagulating bath 
or both. The process of the present invention enables 
unripened or so-called "green” viscoses to be spun. 
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This invention is illustrated by the following examples 

in which the percentages are by weight. 
Example I 

Viscose containing 7.8 percent of cellulose, 6.5 percent 
of caustic soda and 2.15 percent of combined sulphur 
was prepared in the usual manner. When the viscose 
was 33 hours old from the beginning of the mixing stage 
and the salt figure was 6.4, 0.5 percent of carbon disul 
phide on the weight of the viscose was added and was 

3 milli 
moles per 100 grams of viscose of fluorescein in the form 
of its sodium salt were added and the viscose was mixed 
for a further half an hour. When the viscose was 45 
hours old and had a salt figure of 8.9 it was ready for 
spinning. 
The viscose was extruded through a jet having 40 holes, 

0.003 inch in diameter into a coagulating bath contain 
ing 9.0 percent of sulphuric acid, 20.0 percent of sodium 
sulphate and 4.0 percent of zinc sulphate to give a thread 
of 150 denier and 40 filaments. The length of immer 
sion in the bath was 21 inches and the temperature of 
the bath was 48 centigrade. The thread was drawn 
from the bath at a rate of 48.6 metres per minute by a 
godet and then travelled to a second godet rotating at 
a higher speed than the first godet, to impart a 20 per 
cent stretch to the thread. The thread was collected in 
a centrifugal spinning box rotating at 7,000 R. P. M. The 
cake obtained was washed free from acid and dried. 
The distance from the jet at which the freshly coagul 

lated thread became neutral was 8 inches whereas an 
unmodified viscose extruded under similar conditions 
became neutral 24 inches from the jet. The gel swell 
ing factor was 2.7 compared with 3.5 for an unmodi 
fied viscose. The water imbibition of the finished thread 
was 87 percent compared with 101 percent for a similar 
thread from an unmodified viscose. Determination of 
the axial diffusion coefficient of a dyestuff along the core 
of the thread was carried out as described by Hermans 
in the Textile Research Journal, 1948, page 9, using Solo 
phenyl Fast Blue-green BL; no penetration of dyestuff 
was obtained; but for thread from an unmodified viscose 
it was 50 p, after impregnation for four hours in 1 per 
cent solution of the dyestuff at room temperature, indi 
cating that the thread from the modified viscose showed 
no skin and core effect. The thread had a non-crenulated 
Surface and the filaments were dog-bone shape in cross 
section. 

Example 2 
Viscose conatining 7.8 percent cellulose, 6.5 percent 

caustic soda and 2.15 percent combined sulphur was pre 
pared in the usual manner and filtered. When the vis 
cose was 33 hours old 0.5 percent of carbon disulphide 
Was added to it and mixed in for 1 hour. The viscose 
was divided into five parts one of which was a blank 
and to the other four were added 1.5, 3.0, 6.0 and 9.0 
millimoles per 100 grams of viscose of fluorescein in the 
form of its sodium salt. The viscoses were mixed for 
15 minutes, evacuated for eight hours and spun through 
a jet having forty holes .003 inch in diameter in a bath 
containing 9.0 percent of sulphuric acid, 20.0 percent of 
sodium sulphate and 4.0 percent of zinc sulphate at 48° 
centigrade. The filaments were drawn off by a godet at 
18 yards per minute and collected in a Topham box re 
volving at 4,000 R. P. M. The yarn was subsequently 
washed and dried. 
The salt figures at the time of spinning were 9.5, 9.8, 

8.9, 9.3 and 9.3 respectively. The cross-sections of the 
yarns are shown in Figures 1 to 5 in which Figure 1 is 
yarn from unmodified viscose and Figures 2, 3, 4 and 5 
are yarns from the viscose having 1.5, 3.0, 6.0 and 9.0 
millimoles of fluorescein respectively per 100 grams of 



3. 
viscose. These figures show how the shape and smooth 
ness of outline are affected by the addition of fluores 
cein. The yarn from unmodified viscose has a substan 
tially circular cross-section and crenulated surface but the 
other yarns show elongated cross-sections and smoother 
outlines with the maximum effect at about 3.0 millimoles 
of fluorescein per 100 grams of viscose. 
What I claim is: 
1. Viscose containing more than 4 of a millimole and 

less than 12 millimoles per 100 grams of viscose of a 
compound selected from the group consisting of fiuores 
cein and an alkali metal salt thereof. 

2. Viscose containing more than 1.5 and less than 12 
millimoles per 100 grams of viscose of a compound se 
lected from the group consisting of fluorescein and an 
alkali metal salt thereof. 

3. A process for the production of artificial filamentary 
material comprising extruding viscose into an aqueous 
coagulating bath containing sulphuric acid and zinc sul 
phate, wherein the viscose contains more than 4 of a 
millimole and less than 12 millimoles per 100 grams of 
viscose of a compound selected from the group consist 
ing of fluorescein and an alkali metal salt thereof. 
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4. A process as claimed in claim 3 wherein the viscose 
contains more than 1.5 and less than 12 millimoles per 
100 grams of viscose of a compound selected from the 
group consisting of fluorescein and an alkali metal salt 
thereof. 
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