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11 Claims. (C. 18-54) 
This invention relates to an improved process for the 

production of polyvinyl alcohol fibers or filaments. More 
particularly, the invention relates to an improved wet 
spinning process for the production of polyvinyl alcohol 
fibers involving extruding a solution of polyvinyl alcohol 
in the form of fine streams into a coagulating liquid to 
form filaments. 

Wet-spinning techniques for the production of poly 
vinyl alcohol fibers are known in the art. Generally, 
fibers produced by such prior wet spinning processes have 
a kidney-shaped cross-section which is composed of dis 
tinct skin and core regions. The prior wet spun poly 
vinyl alcohol fibers tend to be somewhat opaque and dif 
ficult to dye. 

It is an object of this invention to provide an im 
proved wet spinning process for the production of poly 
vinyl alcohol fibers. 

It is a further object to provide for the production 
by wet spinning of polyvinyl alcohol fibers having in 
proved properties, including improved dyeability. 

Other objects will be apparent from the following de 
tailed description of the invention. 

In accordance with this invention, it has now been 
found that improved polyvinyl alcohol fibers can be wet 
spun by incorporating sodium carboxymethyl cellulose, 
sodium alginate or gum arabic in the polymeric spin 
ning solution and forming fibers from the additive-con 
taining polymer solution by conventional wet spinning 
techniques. As a result of the incorporation of the above 
mentioned additives in the polymer spinning solution, wet 
spun fibers or filaments are obtained which have a more 
homogeneous cross-sectional configuration and which 
have greatly improved dyeing properties. Fibers pro 
duced by the invention tend to be rounder in cross-sec 
tion and more transparent. 
The following tests are illustrative of the invention 

and show the advantages obtainable through practice of 
the instant invention: 

Polyvinyl alcohol having an average degree of polym 
erization of 1700 was dissolved in water to form a so 
lution containing 13% by weight of polymer. A por 
tion of this solution was taken as blank sample 1, and 
sodium carboxymethyl cellulose (hereinafter referred to 
as CMC) was added in different amounts to additional 
quantities of the polymer solution to forms samples 2, 
3 and 4, viz. sample 2, 5% CMC; sample 3, 10% CMC; 
and sample 4, 20%, all percentages being by weight and 
based on the weight of polyvinyl alcohol in the sample. 
The resulting spinning solutions were extruded through 

a multi-hole spinneret of conventional type into a sat 
urated aqueous coagulating solution of sodium sulfate at 
45 C. to form fibers or filaments. Coagulating bath 
immersion length was 1.5 meters, and the fibers were 
withdrawn from the coagulating bath at a speed of 10 
meters/minute. The fibers were roller stretched 400%. 
After air drying at 180 C. in a hot-air bath, the fila 
ments were heat-treated in a hot-air bath at 225 C. 
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2 
for 30 seconds. Subsequently, the fibers were formalized 
in an aqueous bath containing, by weight, 5% formalde 
hyde, 15% sulfuric acid, and 15% sodium sulfate for 1 
hour at 70° C. 
The fibers were then tested to determine strength, elon 

gation shrinkage in boiling water, dye absorption when 
dyed for 2 hours at 80° C. in a bath containing, by 
weight, 2% Nippon fast violet BB and 10% of sodium 
Sulfate, the weight ratio of dye bath to fibers being 50:1. 
Similarly, there was also determined the dyeing concen 
tration or saturation value K/S after dyeing to the ex 
tent of 10 mg/g. in a bath containing varying concen 
trations of Congo red and 10% of sodium sulfate for 
2 hours at 80° C., the ratio of bath to fibers being 50:1. 
The dyeing concentration value K/S equals 

(1-R)2 
2R. 

R being the reflection coefficient at a wave-length of 520. 
The following table shows the results obtained: 

TABLE I 

Sample-------------------------------------- (1) (2) (3) (4) 

Amount of CMC in spinning solution, per 
cent by wt. of polyvinyl alcohol.---------- O 5 10 20 

Strength (g-ldenier)-------------------------- 3.8 3.7 3.4 3.0 
Elongation (percent).------------- 24 25 24 27 
Shrinkage in boiling water (percen 5.0 3.7 4.8 7.3 
Dye Absorption (mg.g.).--------- 4.0 4.5 5.8 6.5 
Dye Concentration (KS)- 4.0 8.5 9.5 9.0 

The above results show that, as the amount of CMC 
is increased up to around 20%, the dye concentration 
improved markedly and the dye-absorption similarly im 
proved. An addition of over 30% was found impractica 
ble, because the spinning fluid was then difficult to filter. 
On the other hand, referring to the effects of CMC con 
centration on the strength and elongation of the fiber, 
it will be seen... that the strength dropped somewhat as 
the amount of CMC increased, whereas the elongation 
did not substantially change. When the cross-section of 
these fibers were examined under the microscope, sam 
ple (1) had the usual flat shape, with a transparent ex 
terior layer and an interior layer of granular structure, 
but in the case of samples (3) and (4), this uneven 
structure was not observed, and the fibers were found 
to be entirely homogeneous and had a circular cross 
section. Sample (2) exhibited an interior granular 
structure to a slight degree but was essentially circular 
in cross-section. In addition, the fibers obtained from 
spinning solutions containing CMC had a soft and smooth 
feel, and had a tendency to give a tactile impression 
resembling that of an oil-treated fiber. When sodium 
sulfate was added along with the CMC, an unevenness 
was created around the periphery of the cross-section, 
and the coefficient of utilization of spinnability was highly 
advanced in this case. 
When these tests were repeated with spinning solu 

tions containing like quantities of sodium alginate in 
stead of CMC the same results were realized. 

In order to demonstrate the activity of gum arabic as 
a spinning solution additive, polyvinyl alcohol having an 
average degree of polymerization of 1700 was dissolved 
in water to form a solution containing 15% by weight 
polymer. Commercial gum arabic was added in varying 
amounts as indicated in the table below to samples of 
the polymer solution, one sample being used as a control 
and containing no gum arabic. 
The resulting spinning solution samples were extruded 

through a multi-hole spinneret into a saturated aqueous 
coagulating solution of sodium sulfate at 45 C. to form 
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fibers. The coagulating bath immersion length was 1.5 
meters, and the fibers left the coagulating bath at a speed 
of 10 meters/minute. The fibers were roller stretched 
by 300%. After air drying at 180° C., the fibers were 
heated in air at 225 C. for 30 seconds. The fibers were 
then formalized in an aqueous bath containing, by 
weight, 5% formaldehyde, 15% sulfuric acid, and 15% 
sodium sulfate at 70° C. for 1 hour. 
The fibers were then tested for strength, elongation, 

shrinkage in boiling water, and dye absorption when 
dyed for 1 hour at 80° C. in a dye bath containing, by 
weight, 2% Congo red and 10% sodium sulfate, the 
weight ratio of dye bath to fibers being 50:1. The dye 
ing concentration value K/S was also determined after 
dyeing to the extent of 10 mg/g. in a bath containing 
varying concentrations of Congo red and 10% sodium, 
sulfate for 2 hours at 80° C., the ratio of bath to fibers. 
being 50:1. 
The following table shows the results obtained: 

TABLE II 

Sample No--------------------- (a) (2a) (3.a) (4a) (5a) (6a) 

Amount of gum arabic in Spin 
ning Solution, percent by 
weight of Polyvinyl Alcohol- 0 2 5 O 20 30 

Strength (g.fdenier)------------- 3.5 3.6 3.5 3.4 3.2 3.0 
Elongation (percent)----------- 42 42 4. 45 50 63 
Shrinkage in boiling water (per- - 
cent)------------------- 5.0 5.2 4.8 5.1 3.9 5.0 

Dye Concentration (KIS) 4.0 8.5 9.3 0, 0, 0.5 6.3 
Dye Absorption (ng.fg.). 8.0 5.2 16.0 17.5 18.1 18.0 

A marked advancement in the concentration of dye 
was noted with the use of up to 20% of gum arabic 
whereas at concentrations of 30% the effect tended to 
diminish. On the other hand, the effect of the gum 
arabic on strength and elongation was negligible up to 
30%. When examined under the microscope, the cross 
section of the fibers of sample (1a) had a flat and trans 
parent external layer and an internal layer having a con 
ventional granular structure. In the case of samples 
(3.a), (4a), and (5a), however, this uneven structure was 
not found but, instead, a transparent and uniform struc 
ture was noted. In samples (2a) and (6a) an insignifi 
cant internal granular structure was observed. Such 
change in the structure and cross-section of the fibers co 
incided with the improvement in dye concentration. 
The shape of the fibers approached a true circle in the 
order of samples from (1a) to (6a), and the fullness of 
the fibers also showed a similar advancing tendency. 

All commercial forms of CMC, sodium alginate and 
gum arabic are suitably used in accordance with this 
invention. 

Similarly commercial forms of polyvinyl alcohol are 
suitable for use but the polyvinyl alcohol preferably con 
sists of at least about 98% vinyl alcohol units. Minor 
amounts of other monomers can, however, be copolym 
erized with the polyvinyl alcohol. Blends of polyvinyl 
alcohol with other materials such as amino-acetalized 
polyvinyl alcohol as described in Osugi et al. U.S. Patent 
2,906,594 can also be employed. 

In carrying out the invention the additive, viz. CMC, 
sodium alginate, or gum arabic is added to the spinning 
solution in an amount sufficient to improve the dyeing 
properties of filaments prepared therefrom. Generally 
it is preferred to use at least about 2% of additive based 
on the weight of polyvinyl alcohol polymer, although at 
least about 5% of additive is particularly preferred in the 
case of CMC and sodium alginate. Excessive amounts 
of CMC, sodium alginate or gum arabic which cause 
spinning difficulties or which undesirably affect other 
filament properties to a significant degree should be 
avoided. Generally, it is preferred to use about 2-30% 
based on the weight of polyvinyl alcohol although 
amounts outside this range can be used. 
The amount of polyvinyl alcohol and other polymers, 

4 
when used, is selected in accordance with conventional 
procedures. Generally, concentrations of about 15% by 
weight, e.g. 13-15%, are employed, but higher or lower 
concentrations in accordance with known spinning tech 
niques are fully applicable. In this connection, reference 
is made to Cline et al. U.S. Patent 2,610,360. 
The spinning solution containing polyvinyl alcohol and 

the above-specified additives can be spun to form fila 
ments or fibers by known wet spinning methods, as de 
scribed for example in the above-mentioned Cline et al. 
patent and the above-mentioned Osugi et al. patent. An 
especially preferred spinning technique is described ir 
copending application Serial No. 336,166 of Tomonarie 
al. filed February 10, 1953, now U.S. Patent No 
2.988,802, dated June 20, 1961. Other wet spinning 
methods can, however, be used. 

After formation of the fibers by wet spinning the fila 
ments can be further treated by stretching, heat treating 
acetalization, and the like to produce fibers with desir 
able and outstanding properties, using known technique: 
as described in said patents. 
The present invention thus provides, a simple, conven 

ient and inexpensive method for producing polyvinylal 
cohol fibers having improved dyeing properties by, we 
spinning techniques. The process of the invention over 
comes dyeing difficulties peculiar to previous wet spin 
ning techniques used in the production of polyvinyl al 
cohol fibers. 

It has been found that commercial soluble starch a 
described in copending application Tanabe et al., S.N 
814,368, filed May 20, 1959, now Patent No. 3,044,974 
dated July 17, 1962, may be used in combination wit 
the above-mentioned - additives, particularly with CMC 
to provide further improved dye concentration, at least a 
equal amount of such starch being used and preferabl 
about 2% times the quantity of CMC or other additiv 
of this invention. 
The invention will be further understood from the fo 

lowing specific examples of practical application. How 
ever, it will be understood that these examples are no 
to be construed as limiting the scope of the presentir 
vention in any manner. In these examples; all parts ar 
by weight. 
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Example 1 
A water solution containing 13% of polyvinyl alcoho 

of an average degree of polymerization of 1700, an 
CMC (10% based on polyvinyl alcohol) was wet-spu 
in a saturated water solution of sodium sulfate at 50 
C., and air-dried. After heat-treating the resulting fibe 
in a hot-air bath at 220 C. for 30 sec, the fiber wa 
formalized in a water solution containing 3% formald 
hyde and 15% sulfuric acid at 60° C. for 2 hours. Th 
fiber had good resistance to boiling water, its cros 
section was homogeneous and circular in shape, and 
exhibited substantially better dyeing characteristics-tha 
the fiber used as control which was spun from a solutic 
containing no CMC. 

Example 2 
Wet-spinning was effected with a water solution co, 

taining 12% of polyvinyl alcohol having an averag 
degree of polymerization 2000 and CMC (10% base 
on the polyvinyl alcohol) in a saturated water solutic 
of sodium sulfate at 45 C. The fiber was subjected 
roller-stretching by 400%, continuously dried in a ho 
air bath at 180° C., and then heat-treated in super-heate 
steam under 1 atmosphere pressure at 210° C. for 
minutes. The fiber was then benzalized in a water sol 
tion containing benzaldehyde (1%), sodium dibuty 
naphthalene-sulfonate (0.3%), sulfuric acid (2%) 
60° C. for one hour. The fiber was homogenous, a 
round in cross-sectional, shape whereas the control ha 
an uneven structure. When tested with cellitone fa 

75 blue FFR, the former fiber dyed to a far deeper sha 
than the latter control fiber. 
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Example 3 
A water solution containing 14% of polyvinyl alcohol 

of an average degree of polymerization of 1700 and CMC 
(8% based on the polyvinyl alcohol) and soluble starch 
(20% based on the polyvinyl alcohol) was subjected to 
wet-spinning in a saturated water solution of sodium 
sulfate at 50 C., then roller-stretched by 400%, and 
continuously dried. The fiber was then heat-treated in 
a hot air bath of 225 C. for 30 sec., and was formalized 
in a water solution containing formaldehyde (5%), 
sodium sulfate (15%) and sulfuric acid (15%) at 60 
C. for one hour. The fiber was transparent and homo 
geneous, and its cross-section was circular, having a soft 
and smooth feel. The dyeing characteristics were sub 
stantially better than in the control to which CMC and 
soluble starch were not added. 

Example 4 
Wet-spinning was effected with a water solution con 

taining 13% of polyvinyl alcohol of an average degree of 
polymerization of 1500 and CMC (5% based on the 
polyvinyl alcohol) and sodium sulfate (15% based on 
the polyvinyl alcohol) in a saturated water solution of 
sodium sulfate at 45 C. Spinning was followed by 
roller-stretching by 400% and continuous drying by heat 
ing. The fiber was then heat-treated in a saturated 
water solution of sodium sulfate at 120° C., and formal 
ized with a water solution of formaldehyde (5%), sodium 
sulfate (15%) and sulfuric acid (15%). The fiber has a 
cross-section with high degree of fullness and with only 
slight unevenness along the periphery of the cross sec 
tion. Compared with the control which involved no 
addition of CMC and sodium sulfate, it showed a much 
better dyeing action. 

Example 5 
A water solution of 13% of polyvinyl alcohol of a 

degree of polymerization grade of 1600 and sodium 
alginate (10% based on the polyvinyl alcohol) was sub 
jected to wet-spinning in a saturated water solution of 
sodium sulfate at 50° C., and heat-treating in a saturated 
water solution of sodium sulfate at 125 C. for 2 hours. 
The fiber was then acetalized in a water solution con 
taining formaldehyde (5%), 6-cyclohexylamino butyl 
aldehyde (2%), sulfuric acid (15%), and sodium sul 
fate (10%), at 60° C. for 2 hours. This fiber had a 
homogeneous and circular cross section, and the dye 
concentration was significantly higher when compared 
with fiber from a control to which no sodium alignate 
was added in tests with an acid dye (acid brilliant scarlet 
3R) (2%), and sulfuric acid (1%), with dye bath 
ratio of 50:1, at 80° C., for one hour. 

Example 6 
A water solution was prepared by adding to water 

a polyvinyl alcohol of a degree polymerization of 1600 
and an amino-acetalized polyvinyl alcohol which was 
30% acetalized by means of 6-cyclohexylaminobutyl 
aldehyde. The quantities of the polyvinyl alcohol and 
amino-acetalized polyvinyl alcohol were selected to pro 
vide a solution of an average percentage of amino 
acetalation of 1% and a total concentration of polyvinyl 
alcohol component of 15%. To this solution was added 
CMC in the amount of 10% based on the polyvinyl 
alcohol component present. This water solution was 
Wet-spun in a saturated aqueous solution of sodium sul 
fate at 45 C., and after roller-stretching by 200%, it 
was dried by means of hot-air. 

This fiber was stretched by 200% in hot air at 225 C., 
and was then heat-treated at 230 C. at constant yarn 
length. Benzalization was effected in a water solution 
of benzaldehyde (2%), methanol (40%), and sulfuric 
acid (i.0%) at 60° C. for one hour. The fiber was homo 
geneous and had a round cross-section. Compared with 
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the control to which no CMC was added, it attained a 75 

transparent skin layer. 

6 
substantially greater concentration of dye when tested 
with acid brilliant scarlet 3R (2%), acetic acid (1%), 
with a dye bath ratio of 50:1, at 80° C. for one hour. 
Both fibers absorbed the dye in the dyeing bath com 
pletely. 

Example 7 
A 20% water solution of polyvinyl alcohol of an 

average degree of polymerization grade of 1000, con 
taining gum arabic (9% based on the polyvinyl alcohol), 
was subjected to wet-spinning at 50° C. in an aqueous 
solution containing sodium sulfate (410 g./I.), and the 
fiber obtained was dried. After heat-treatment in hot 
air at 220 C. for one minute, the fiber was formalized 
in a water solution containing formaldehyde (4%) and 
sulfuric acid (15%) at 60° C. for 2 hours. This fiber 
had good resistance to boiling water, its cross section was 
more homogeneous and transparent than that from con 
trol (with no addition of gum arabic) which was opaque, 
and in which a granular structure was noted inside a 

When tested with Nippon fast 
violet BB the former fiber exhibited a much higher con 
centration of dye than the control fiber. 

Example 8 
A water solution containing 15% of polyvinyl alcohol 

of an average degree of polymerization of 1700 and gum 
arabic (10% based on the polyvinyl alcohol) was wet 
Spun in a saturated sodium sulfate water solution at 
45 C., was subjected to roller-stretching by 400%, and 
was continuously dried in hot air at 180° C. 

This fiber was heat-treated in super-heated steam at 
1 atmosphere pressure at 210° C. for 2 min, and was 
benzalized in a water solution containing benzaldehyde 
(1%), sodium dibutylnaphthalenesulfonate (0.3%), and 
Sulfuric acid (2%) at 60° C. for one hour. The fiber had 
a transparent and uniform cross-section. On the other 
hand, the control fiber formed from a solution to which 
no gum arabic was added was opaque and uneven in 
its cross-section. When tested with cellitone fast blue 
FFR, the former fiber was dyed to a far deeper color 
than the latter. 

Example 9 
A 14% water solution of polyvinyl alcohol with an 

average degree of polymerization grade of 1600, and gum 
arabic (13% against polyvinyl alcohol) was wet-spun in 
an aqueous solution saturated with sodium sulfate at 50 
C., and the fiber was air dried. This fiber was hot 
stretched by 700% in hot air at 230° C., and shrunk by 
15% in air at a temperature of 235 C. Acetalization of 
the fiber was then effected by means of an aqueous solu 
tion containing formaldehyde (0.5%), B-cyclohexyl 
aminobutylaldehyde (2%), sulfuric acid (15%) and 
Sodium sulfate (10%) at 60° C. for 2 hours. Compared 
with the control fiber, which involved no addition of gum 
arabic, a much higher color concentration was achieved 
when the fiber was dyed with acid scarlet 3R (acid dye) 
(2%), sulfuric acid (1%), with a dye bath ratio 50:1, at 
80' C. for one hour. 

Example 10 
A water solution was prepared by adding to water 

a polyvinyl alcohol of an average degree of polymeriza 
tion grade of 1700 and the aminoacetalized polyvinyl alco 
hol which had been 30% acetalized by means of B-cyclo 
hexylaminobutylaldehyde. The quantities of the two 
polyvinyl alcohols were selected to provide in the solu 
tion an average percentage acetalization of 1%, and a 
total polyvinyl alcohol component concentration of 15%. 
To this solution gum arabic (9% of polyvinyl alcohol 
component) was added. The solution was then sub 
jected to wet-spinning in a saturated aqueous solution of 
sodium sulfate at 45° C. and the fiber was roller 
stretched by 200% and then dried in hot air. The fiber 
was further stretched in hot air of 225 C. by 200%, 
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and heat-treated at 230 C.2s at constant yarn length. 
Benzalization was then effected by means of a water solu 
tion of benzaldehyde (2%), methanol (40%), and sul 
furic acid (10%) at 60° C. for one hour. As compared 
with the control fiber which involved no gum. arabic, . 
a much higher concentration of dye was attained when 
tested with acid scarlet 3R (2%), and acetic acid (1%) 
with a dye bath ratio of 50:1 and a bath temperature of 
80 C. for one hour. Both fibers absorbed the dyestuff 
completely. 

Example 11 
A water solution containing 15% of polyvinyl alcohol 

with an average degree of polymerization of 1700 and 
gum arabic (10% based on polyvinyl alcohol) was wet 
spun in a saturated aqueous solution of sodium sulfate at 
50. C. The fiber was wet heat-treated in a saturated 
sodium sulfate bath at 120° C. for 2 hours, and formalized 
in usual manner. This fiber showed much better-dyeing 
characteristics than the control fiber which was formed 
without use of gum arabic and had a transparent appear 
ance, 

Example I2 
A water solution containing 13% of polyvinyl alcohol 

with an average. degree of polymerization of 2000 and 
gum arabic (15% based on polyvinyl alcohol) was wet 
spun in a saturated aqueous solution of sodium sulfate 
at 75° C. The fiber was heat-treated in air at 230 
C. with constant yarn length and it was then formalized in 
an aqueous solution of formaldehyde (5%), sulfuric acid 
(20%), and sodium sulfate (5%) at 65 C. for one hour. 
As compared with the control fiber which was produced 

without use of gum arabic, the former fiber had a much 
rounder cross-section, being substantially a circular form. 
It had a transparent appearance and a high dye concen 
tration when dyed. 

Example 13 
Wet-spinning was effected with a water solution con 

taining 13% of polyvinyl alcohol having an average de 
gree of polymerization grade of 1700 and gum arabic 
(10% based on the polyvinyl alchol) and a blue pig 
ment (1% based on the polyvinyl alcohol) in a saturated 
aqueous solution of sodium sulfate at 45 C., and the 
fiber produced was heat-treated in hot air at 220 C. 45 
The fiber was then formalized in an aqueous solution 
containing formaldehyde (5%), sulfuric acid (15%), and 
sodium sulfate (15%) at 70° C. for one hour. The fiber 
could be dyed to a remarkably high concentration of 
dye, and had much brighter hue as compared with the 
control fiber formed without gum arabic. 

It will be understood that, unless otherwise indicated, 
conventional wet-spinning operations are employed in 
producing the fibers and subsequent heat treatment, 
stretching and relaxation are effected in accordance with 
known techniques. Similarly, conventional apparatus is 
employed in carrying out the process of this invention in 
cluding conventional mixing and emulsifying units, 
spinning devices and fiber treating apparatus. The con 
ditions and the relative relationships set forth in the ex 
amples are those preferred in carrying out the process 
of the invention but it will be understood that other 
conditions and relationships may be used within the scope 
of the invention, Similarly, conventional dyeing tech 

8 
niques and apparatus are suitably employed upon the 
fibers produced by the process of this invention. 
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. It will also be understood that various changes and 
modifications in addition to those indicated. above may 
be made in the embodiments herein described without de 
parting from the scope of the invention as defined in 
the appended claims. It is intended, therefore, that all 
matter contained in the foregoing description shall be 
interpreted as illustrative. only and not as limitative of 
the invention. 
We claim: 
1. The method of preparing polyvinyl alcohol fibers 

which comprises forming an aqueous polyvinyl alcohol 
spinning solution containing polyvinyl alcohol in an 
amount suitable for wet spinning offibers and containing 
an additive selected from the group consisting of sodium 
carboxymethyl cellulose, sodium alginate and gum arabic 
in the amount of 2 to 30% by weight based on the weight 
of the polyvinyl alcohol in said solution and sufficient to 
improve the dyeing properties offibers formed from said 
solution, and wet-spinning said solution into a coagulating 
liquid effective to coagulate:said polyvinyl alcohol in said 
solution to form fibers. 

25 

30 

2. The method of claim 1, wherein said additive is 
sodium carboxymethyl cellulose. 

3. The method of claim 1, wherein said additive, is 
Sodium:alginate. 

4. The methods of claim 1, wherein said additive is 
gum arabic. v 

5. The method of claim 1, wherein said coagulating 
liquid is an aqueous sodium sulfate solution. 

6. The method of claim 1, wherein said polyvinyl alco 
hol is present in said aqueous solution in an amount up 
to about 20% by weight. . . . 

7. The method of preparing polyvinyl alcohol fibers 
having improved dyeability which comprises forming an 
aqueous polyvinyl: alcohol-spinning-solutions containing 

: about 15% by weight of polyvinyl alcohol- and contain 
ing 2 to 30% by weight based on the weight of said poly 

40 vinyl alcohol in said solution of an additive selected from 
the group consisting of sodium carboxymethyl cellulose, 
sodium alginate and gum: arabic, said - amount-of-said 

- additive being sufficient to improve the dyeing properties 
of fibers formed from said solution, and wet spinning said 
solution to form fibers. 
18. The method of claim 7, wherein: said additive is 

sodium carboxymethyl cellulose. 
9. The method of claim 7, wherein said additive is 

isodium alginate. 
50 10. The method of claim 7, wherein said additive 

is gum arabic. 
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11. The method of claim 7, wherein said wet spinning 
is effected by introducing said solution into an aqueous 
sodium sulfate solution. 
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