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The present invention relates to a process for the pro 
duction of polyvinyl alcohol yarns and ?lms. . 

, It is known to deacetylate (saponify) polyvinyl acetate 
to. polyvinylalcohol and to convert the product obtained 
into yarns or'?lms. The deacetylation is effected in a 
solution in an organic solvent, or an aqueous emulsion, of 
polyvinyl acetate to which the deacetylation agent has 
been added. A precipitate of polyvinyl alcohol is ob-‘ 
tained if the reaction medium is an organic solvent, while 
if the‘ polyvinyl acetate is deacetylated as an aqueous 
emulsion, the polyvinyl alcohol is obtained in solution in 
the water. ' , 

‘1 Sush‘an‘aqueous solution, or one obtained by dissolving 
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in'water‘ a polyvinyl alcohol precipitate, may be converted _ 
into yarns or ?lms by known means, which however in 
volve a series of complicated and costly operations. 

It has now been found, and this ,forms' the subject of 
the present invention, that it is possible to obtain yarns 
and ?lms of polyvinyl alcohol by saponifying yarns and 
films‘ of polyvinyl esters, more especially polyvinyl ace 
tate, while preserving their structure, using as the saponi 
fying agent a solution of an alkali metal alcoholate in 
methanol, the concentration of the alkali metal alcoholate 
in the methanol being at least 8.5 molar percent, and the 
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molecular weight of the polyvinyl ester being such that = - 
a 5% (by weight) solution thereof in a mixture of 15 
volumes of 95% (by volume) alcohol and 85 volumes of 
ethyl acetate at 20° C. is at least 8 centipoises. 
‘It is‘quite surprising thatsuch- a‘medium permits the 
deacetylation of polyvinyl 
preserving their structure, because methanol is in fact 
a solvent for polyvinyl acetate. It must be presumed that 
the rate of deacetylation, by which the polyvinyl acetate is 
converted into polyvinyl alcohol which is insoluble in 
methanol, is greater than, the rate of dissolution of the 
polyvinyl acetate in methanol. 

It has already been proposed to spin polyvinyl acetate 
by known processes, notably from solutions in organic 
solvents, and to deacetylate the yarns obtained without de 
stroying their structure, by using as the deacetylating agent 
a caustic alkali solution in a medium which is not a sol 
vent for polyvinyl acetate, such as a higher alcohol and 
especially hexyl alcohol, but this process, in contradistinc 
tion to that forming the subject of the present invention, 
requires the use of agents (the higher alcohols) which are 
not very readily accessible and which, moreover, give 
rates of deacetylation which are much too low to be com 
patible with continuous operation, such as is necessary for 
economic industrial production. 
The saponifying baths employed in the present inven 

tion may be obtained by dissolving an alkali metal in 
methanol or by the azeotropic dehydration of a solution 
of a caustic alkali in methanol, Instead of an alkali 
methylate, it is equally possible to employ solutions in 
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methanol of alkali alcoholates prepared especially with 
other lower alcohols, such as ethyl, propyl and butyl elem 
hols. The content of alkali metal alcoholate in the bath 
is preferably 8.5-45% molar, e.g. between about 2% and 
10% by weight (expressed as alkali metal) in the case of 
sodium. - 

By “yarns” are meant either the multi-?lament yarns 
obtained by the combination of primary ?laments spun 
through a multi-hole spineret or mono-?laments obtained 
by spinning through a spinneret having a single hole. 

Yarns and ?lms of a diameter or thickness of 0.02 to 
0.05 mm. may be saponi?ed and converted into polyvinyl 
alcohol yarns and ?lms which are completely soluble in 
hot water by passing them for several minutes through a 
bath containing 12% of sodium methylate (5% Na) at 
a temperature of 20-25° C. The rapidity of saponi?ca 
tion at that temperature permits of performing it continu 
ously under normal industrial conditions, and moreover 
it may be increased by raising the temperature of the 
saponifying .bath, which may be anything between room 
temperature and the boiling temperature of the bath, vi.e. 
about 70° C. The 12% sodium methylate solution in 
methanol may be replaced by a solution of another alkali 
metalmethylate of substantially equal molecular concen 
tration, for example an 8% solution of lithium methylate 
or a 15% solution of potassium methylate in methanol. 
The best results are obtained by passing the yarns or 

?lms to saponilied, ?rst through a tank containing saponi 
fying solution at room temperature, e.g. 20°-25° C., and 
then through a second tank containing saponifying solu 
tion at a higher temperature, preferably 40°—70° C., e.g. 
60° ‘C’. Instead of polyvinyl acetate, other homopoly; 
meric esters and vinylic copolymers may be employed, 
provided that they are readily saponi?able. ' “ 
The saponi?cation of the yarns and ?lms may be car‘ 

ried out continuously or discontinuously. The yarns and 
?lms may be subjected to tension during the saponi?ca— 
tion. ‘ 

A particularly advantageous method of carrying out the 
invention when the saponi?cation must be continuously 
performed consists in extruding the molten polyvinyl ace 
tate or other ester in the form of yarns .or ?lms, and 
saponifying the latter continuously by passing them 
through thesaponifying bath while they are subjected 'to 
a tension capable of producing molecular orientation 

‘yarns or ?lms obtained‘by spinning molten polyvinyl ester 
is that these yarns or ?lms are thereby obtained in abso 
lutely anhydrous form, which is necessary for e?icient 
saponi?cation by means of the alcoholate baths, and for 
the maintenance of their activity. 

If the saponi?cation is not to be effected under tension, 
it may be performed discontinuously by immersing skeins 
of yarns or coils of ?lms having non-contiguous turns, so 
as to permit circulation of the bath between them. 

It is possible to reduce the water-solubility of the poly 
vinyl alcohol yarns and ?lms obtained in accordance with 
the invention, either by ?xing some of the hydroxyl groups 
by means of an aldehyde, such as formaldehyde, or by 
producing cross-linking therein by one or more of the fol 
lowing means: heat, reaction with polyfunctional alde 
hydes such as glyoxal, or with polyisocyanates, passage 
through an alcoholic solution of an alcoholate of a poly— 
valent metal, e.g. aluminium ethylate. 

These treatments for producing cross-linking of the 
yarns and ?lms of polyvinyl alcohol which are obtained 
in accordance with the invention are preferably applied 
while the yarns or ?lms are subjected, as during the 
saponi?cation to su?icient tension to produce an orienta 
tion of their molecular structure. This enhances the 
effects of the cross-linking, in particular increase in 
resilience and water-insolubility of the yarns and ?lms. 

The main advantage‘of this procedure starting. with ‘ 
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The following example illustrates the invention with 

out limiting it: 

Example 
' A polyvinyl aceta-te having a viscosity of 9 centipoises 
as hereinbefore de?ned is extruded in the molten state 
at a temperature of 190° C. in the form of a ?lament 0.3 
mm. in diameter, and then stretched by 200% at a tem 
perature of 70° 0., whereby its diameter is reduced. to 
about 0.10 mm. This stretched yarn then passes suc 
cessively through three methanol baths containing 12% 
of sodium methylate (5% of, sodium), the ?rst bath 
being at 20° C., the second at 35° C. and the third at 
60° C., and the speed of travel being such that the ?lm re 
mains in each bath for a period of 30 seconds. 
During this operation, the yarn is maintained under a 

tension of 0.100 kg. per mm.2 of cross section. On leav 
ing the bath, it is wiped to remove the liquid adhering to 
its surface, whereafter it is Washed in methanol. It then 
constitutes a polyvinyl alcohol yarn soluble in hot water, 
of high mechanical strength and having a distinct orienta 
tion visible under the polariscope. 
We claim: 
1. Process for the production of polyvinyl alcohol 

shaped articles selected from the group which consists of 
mono- and multi-?lament yarns and ?lms, which com 
prises subjecting a solid shaped article of the same form 
consisting of a polyvinyl ester of molecular weight such 
that the viscosity of a 5% by weight solution thereof in 
a mixture of 15 volumes of 95% by volume alcohol 
and 85 volumes of ethyl acetate at 20° C. is at least 
8 centipoises to the saponifying action of an externally 
applied solution of an alkali metal alcoholate in a sol 
vent consisting of. methanol, the concentration of the 
said solution being at least 8.5 molar percent. 

2. Process for the production of polyvinyl alcohol 
shaped articles selected from the'group which consists 
of mono- and multi-?lament yarns and ?hns, which com 
prises s’ubjecting a solid shaped article of the same form 
consisting of a polyvinyl acetate of molecular weight such 
that the viscosity of a 5% by weight solution thereof in 
a mixture of 15 volumes of 95% by volume alcohol 
and 85 volumes of ethyl acetate at 20° C., is at least 8 
centipoises to the saponifying action of an externally ap 
plied solution of an alkali metal alcoholate in a solvent 
consisting of methanol, the concentration of the said solu~ 
tion being at least 8.5 molar percent. 

3. Process for the production of polyvinyl alcohol 
‘shaped articles selected from the group which consists 
of mono- and multi-?lament yarns‘ and ?lms, which com 
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prises subjecting a solid shaped article of the same form 
consisting of a polyvinyl acetate of molecular weight 
such that the viscosity of a 5% by weight solution there 
of in a mixture of 15 volumes of 95% by volume alcohol 
and 85 volumes of ethyl acetate at 20° C. is at least 8 
centipoises to the saponifying action of an externally ap 
plied solution of an alkali metal alcoholate having 1-4 
carbon atoms in the molecule in a solvent consisting of 
methanol, the concentration of the said solution being 
at least 8 molar percent. ' 

4. Process for the production of. polyvinyl alcohol 
shaped articles selected from the group which consists of 
mono- and multi-?lament yarns and ?lms, which com 
prises subjecting a solid shaped article of the same form 
consisting of a polyvinyl acetate of molecular weight 
such that the viscosity of a 5% by weight solution there 
of in a mixture of 15 volumes of 95% by volume alcohol 
and 85 volumes of ethyl acetate at 20° C. is at least 8 
centipoises to the saponifying action of an externally 
applied 8.5-45 molar percent solution of an alkali metal 
alcoholate having 1-4 carbon atoms in the molecule in a 
solvent consisting of methanol at a temperature of 
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5. Process according to claim 4, which comprises sub 
jecting the shaped article to the saponifying action of the 
said solution in two stages, the ?rst at a temperature of 
20°-25° C. and the second at a temperature of 
40°-70° C. - ' v 

6. Process according to claim 4, which comprises 
stretching the shaped article while it is being- subjected 
to the saponifying action of the said solution. ' 

7. Process according to claim 4, which comprises sub~ 
jecting the shaped article to the saponifying actionof the 
said solution continuously with its. production by a melt 
extrusion method. 

8. Process. according to claim 1, wherein the alkali 
metal alcoholatetis sodium methoxide. - 

9. Process according to claim 2,, wherein the alkali 
metal alcoholate is sodium methoxide. - 

10. Process according to claim 4, wherein‘ the alkali 
metal alcoholate is sodium methoxide. Y 

11. Process according-to claim 6, wherein the alkali 
metal alcoholate is sodium methoxide. ‘ 
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