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This invention is concerned with the manufacture of 

Eped viscose rayon fibres having enhanced extensi ility. 
United States patent specification No. 2,986,446 de 

scribes a process for the manufacture of crimped viscose 
rayon fibres by extruding a viscose containing polyethyl 
ene glycol into an acid coagulating and regenerating bath 
containing zinc sulphate, stretching the filaments so 
formed and relaxing the stretched filaments in an aqueous 
medium. The important properties of crimp and exten 
sibility of the filament can be controlled by a change in 
one or more of the inherent features of the process, but, 
in general, a change which causes an increase in one 
property has the effect of decreasing the other. For ex 
ample, the degree of crimp increases and the extensibility 
decreases when the filament is stretched more, whilst an 
increase in the zinc sulphate concentration in the bath 
increases the extensibility of the filament but decreases 
the degree of crimp. The properties of the filament can, 
therefore, be varied between high degree of crimp and 
iow extension on the one hand and high extension and low 
degree of crimp on the other. The process is, however, 
incapable of producing a filament which combines the 
features of high degree of crimp and high extension. 

Crimped staple fibres may be used as the pile of carpets. 
For this use, the fibres should be extensible, as this con 
tributes to their resistance to abrasion, and resilient, to 
preserve the appearance of the carpet during wear. Viscose 
Iayon fibres can be made more resilient by cross-linking 
the constituent cellulose, but this modification causes a 
decrease in extensibility. A viscose rayon fibre suitable 
for cross-linking and use in carpet piles, should, there 
fore, be highly extensible so as to be able to tolerate the 
inevitable fall in extensibility which accompanies cross 
linking and still retain sufficient extensibility to maintain 
the resistance to abrasion. 

I have devised a process for the manufacture of crimped 
viscose rayon fibres having an increased extensibility. 

According to the present invention a process for the 
production of crimped viscose rayon fibres comprises ex 
truding a viscose containing from 5 percent to 10 percent 
of cellulose, from 5 percent to 10 percent of caustic soda, 
more than 0.05 percent of a modifier and a zinc com 
pound in the proportion of from 0.01 percent to 0.8 per 
cent of zinc based on the weight of the viscose, at a Salt 
figure of between 3 and 14, into a coagulating and re 
generating bath containing from 5 percent to 14 percent of 
sulphuric acid, from 0.5 percent to 4 percent of zinc 
sulphate and more than 12 percent of sodium sulphate, 
to form incompletely regenerated filaments, stretching 
the filaments by at least 50 percent, cutting the stretched 
filaments into staple fibres and crimping the fibres by 
relaxing the fibres in a solution containing between 1 
percent and 5 percent of caustic soda, before completing 
the regeneration of the cellulose in the fibres. 
The increase in the extensibility of the fibre, is due, 

in the main, to two additions to the acknowledged, known 
process. The first of these is the use of a Zinc compound, 
preferably an alkali metal zincate, in the viscose. This 
allows a desired degree of crimp to be obtained from 
a lower stretch, thus preserving to a greater extent the 
extensibility of the fibre. The effect is noticeable even 
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when the zinc sulphate concentration in the bath is high, 
that is at or near 4 percent and, thus, the zinc in the 
viscose can be used to reduce the antagonistic action of 
Zinc in the bath to the crimp in the fibre. 
The second addition is that of relaxing the incom 

pletely regenerated fibre in a dilute caustic soda solution. 
This has a remarkable effect on the extensibility, causing 
increases of as much as 50 percent of the preexisting 
extensibility without deleteriously affecting the degree of 
crimp. The relaxation of dried cellulose fibres in caustic 
soda solutions is a process which can only achieve in 
creases of the order of 10 percent in the extensibility 
of the fibres, and the process is less efficient than that 
of similarly treating the incompletely regenerated fibre. 
Once the incompletely regenerated fibre has been 

rendered alkaline in the relaxing step, the regeneration 
of the cellulose is more economically accomplished by 
continuing to treat the fibre with caustic soda, which 
hydrolyses the xanthate groups, rather than by reverting to 
an acid environment, in which the regeneration is due 
to the decay of free xanthic acid groups. The change 
over from alkaline to acid conditions obviously involves 
the consumption of both acid and alkali. The principle 
of alkaline regeneration is applicable in the manufacture 
of all kinds of viscose rayon fibres, but, in general, is 
useful only where an essential alkaline treatment follows 
the acid coagulation step. 

In a preferred form, the invention consists in extruding 
a viscose containing from 7.5 percent to 8.3 percent of 
cellulose, caustic soda such that the ratio of caustic soda 
to cellulose is between 0.7 and 0.9, 0.1 percent to 0.3 
percent of polyethylene glycol having an average molecul 
lar weight of between 600 and 6,000 and a zinc compound 
in a proportion of from 0.04 percent to 0.2 percent of 
zinc based on the weight of the viscose, at a salt figure 
of from 5.5 to 8.5, into a coagulating and regenerating 
bath containing sulphuric acid in a concentration of 
from 1.0 to 1.4 times the caustic soda content of the 
viscose, from 1 to 2 percent of zinc sulphate and between 
22 and 24 percent of sodium sulphate, to form incom 
pletely regenerated filaments, stretching the filaments by at 
least 60 percent of their original length in air, cutting the 
filaments into staple fibres and crimping the fibres by 
suspending the fibres in a solution containing between 
1.5 and 2.5 percent of caustic soda, before completely 
regenerating the fibres. 
The invention is illustrated by the following example 

in which percentages are by weight. 
Example 1 

A viscose containing 8.3 percent of cellulose, 6.2 per 
cent of caustic soda, 0.166 percent of polyethylene glycol 
having an average molecular weight of 1,500, and 0.22 
percent of sodium zincate was extruded at a salt figure 
of 6 into a regenerating bath containing 7.8 percent of 
sulphuric acid, 24.0 percent of sodium sulphate and 1.8 
percent of zinc sulphate. The filaments so formed were 
withdrawn from the bath, stretched in air by 70 percent 
of their original length, cut into staple fibres and dropped 
into a solution containing 2 percent of caustic soda where 
they remained for 5 minutes. The fibres were then Sepa 
rated from the solution in a rotary extractor, washed, 
impregnated with acid, washed again, finished and dried. 
The average properties of the fibres were as follows: 

Air dry tenacity ----------------------- g/dl. 2.12. 
Air dry extensibility ------------------percent 36.7 
Wet tenacity -------------------------- g/d-- 1.30 
Wet extensibility --------------------percent - 49.5 
Waves/cm. --------------------------------- 4.0 
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3. 

The corresponding properties of a fibre produced by the 
process from which the caustic soda relaxation was 
omitted, were: 
Air dry tenacity -----------------------g/d-- 2.32 
Air dry extensibility -----------------percent - 25.3 
Wet tenacity --------------------------g/d-- 1.23 
Wet extensibility ---------------------percent - 35.2 
Waves/cm. --------------------------------- 2.7 
and when this fully regenerated fibre was treated with 2 
percent caustic soda, washed and dried, the properties 
became: 
Air dry tenacity -----------------------g/d-- 2.1 
Air dry extensibility ------------------percent - 26.0 
Wet tenacity --------------------------g/d-- 1.26 
Wet extensibility --------------------percent. 37.1 
Waves/cm. --------------------------------- 2.8 
What I claim is: 
1. A process for the production of crimped viscose 

rayon fibers comprising extruding a viscose containing 
from 5 percent to 10 percent of cellulose, from 5 percent 
to 10 percent of caustic soda, more than 0.05 percent 
of a modifier and an alkali metal zincate in the propor 
tion of from 0.01 percent to 0.8 percent of zinc based on 
the weight of the viscose, at a salt figure of between 3 
and 14, into a coagulating and regenerating bath contain 
ing from 5 percent to 14 percent of sulphuric acid, from 
0.5 percent to 4 percent of zinc sulphate and more than 
12 percent of sodium sulphate, to form incompletely re 
generated filaments, stretching the filaments by at least 
50 percent, cutting the stretched filaments into staple 
fibres and crimping the fibres by relaxing the fibres in 
a solution containing between 1 percent and 5 percent 
of caustic soda, before completing the regeneration of 
the cellulose in the fibres. 

2. A process comprising extruding a viscose contain 
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ing from 7.5 percent to 8.3 percent of cellulose, caustic 
soda such that the ratio of caustic soda to cellulose is 
between 0.7 and 0.9, 0.1 percent to 0.3 percent of poly 
ethylene glycol having an average molecular weight of 
between 600 and 6,000 and an alkali metal zincate in a 
proportion of from 0.04 percent to 0.2 percent of zinc 
based on the weight of the viscose, at a salt figure of 
from 5.5 to 8.5, into a coagulating and regenerating bath 
containing sulphuric acid in a concentration of from 1.0 
to 1.4 times the caustic soda content of the viscose, 
from 1 to 2 percent of zinc sulphate and between 22 
and 24 percent of sodium sulphate, to form incompletely 
regenerated filaments, stretching the filaments by at least 
60 percent of their original length in air, cutting the fila 
ments into staple fibres and crimping the fibres by sus 
pending the fibres in a solution containing between 1.5 
and 2.5 percent of caustic soda, before completely regen 
erating the fibres. 

3. A process as claimed in claim 2 in which the cellu 
lose in the fibres is completely regenerated by contact 
with a caustic soda solution. 
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