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The invention relates to a process for the production 
of articles of manufacture, such as films and fibres, from 
amylose. 

It is known that amylose films can be made by means 
of casting process. Processes of such a type, whereby 
an amylose solution is prepared by dissolving amylose 
in water e.g. with the aid of a complex forming agent 
or in an aqueous solution of an aldehyde such as for 
example formaldehyde, and wherein this solution is cast 
on a support on which it is dried, are relatively expen 
sive, chiefly because the drying and coagulation rates 
are limited, and the process is consequently rather slow. 

Attempts have been made at making fibres and films 
from an amylose solution by extrusion into a coagulation 
bath, but none of the attempts that have so far been 
made have yielded any useful results. In some cases, 
as for example by extruding amylose, which had been 
dissolved in an aqueous sodium hydroxide solution, into 
an acid bath as coagulation bath, a fibre or film was 
obtained by gelation, but the amylose film or fibre which 
had coagulated in this manner was so weak as to be 
practically untransportable. 

It has now been found that amylose dissolved in 
an aqueous sodium hydroxide solution, when extruded 
into a concentrated aqueous ammonium sulphate solu 
tion, coagulates almost instantaneously, whereby a fairly 
strong, very resilient film or fibre is obtained, which is 
eminently free supporting and therefore very transport 
able. 
As a measure for the coagulation rate the spinning 

rate may serve; for the coagulation rate is so high that 
it is hardly measurable in itself. In applying the process 
according to the invention spinning rates up to about 50 
metres per minute were reached, whilst with casting 
processes rates of not more than 4 to 5 metres per min 
ute could be reached. 

Extrusion can be done through an opening of a round 
or rectangular or polygonal shape so that fibres or films 
and the like are formed. 
The concentration of the ammonium sulphate in the 

coagulation bath is exceedingly important. With con 
centrations of 30 percent by weight and lower, the 
spinning rate is only a few metres a minute. With a 
concentration of 40%, however, this rate is already 
about 35 m./minute, and in a saturated aqueous solu 
tion of ammonium sulphate spinning rates of up to 
50 m./minute could be realized. 

Hereby a pH value of between 7.5 and 8.0 is auto 
matically established in the coagulation bath. In ex 
truding a solution of amylose in aqueous sodium hy 
droxide the following reaction takes place in the Spinnnig 
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By the high concentration of NH4+ ions the disso 

ciation of the NH4OH which has been formed is pushed 
back and the above-mentioned pH value is reached auto 
matically. 
Attempts at accelerating the process by adding an acid 

to the coagulation bath did not bring about the desired 
result. It is true that coagulation in a bath of the type 
where acid is added is very swift, but the film or fibre 
thus obtained is very weak and its transportation and 
further working up is very difficult. It would seem, 
therefore that a high Hi-ion concentration is unfavour 
able for obtaining a strong amylose gel in the coagula 
tion bath. 
A very suitable extrusion bath contains NH4OH and 

more than 30 percent by weight of ammonium Sulphate. 
Naturally, the films and fibres obtained by coagula 

tion, can be freed of the inorganic compounds they had 
taken up, by washing with a suitable solvent, in which 
the amylose is not soluble, as for example a mixture of 
water and alcohol or more generally mixtures of Water 
and organic water soluble substances, and subsequently 
dried. 
Amylose films have the advantage of consisting of 

easily digestible material, and are therefore eminently 
suitable for packing food, as these films can be con 
sumed with the packed product. 

Example 
224 g. of air-dry commercial annylose in powder form 

(moisture content 12% by weight) was dispersed in 
1070 g. of air-free distilled water at a temperature of 
20° C. whilst stirring vigorously. To the viscous mass 
thus obtained a solution of 50 g. of sodium hydroxide 
in 156 g. of air-free distilled water was added whilst 
stirring vigorously. After three more hours of stirring 
a solution was obtained, in which no undissolved amylose 
had been left. 
The solution was Subsequently filtered over a vacuum 

filter through filtering cloth with a high mesh-number. 
This solution was kept in vacuum for 24 hours, in order 
to remove dissolved gases if any. 
The solution thus obtained was optically void and 

contained 13.2% by weight of amylose and 3.3% by 
weight of NaOH, and had a viscosity of 1000-2000 
centipoises. 
The solution was extruded from a spinnerette of plati 

inum rhodium with 30 apertures, each of which having 
a diameter of 0.100 mm., into a spinning bath of 30° C., 
consisting of a solution of ammonium sulphate in distilled 
water, which solution contained 43-44% by weight of 
(NH4)2SO4. 
The fibres which were formed were led through the 

bath for about 2 seconds and subsequently wound on a 
bobbin (at a rate of about 45 m./minute). 
The dosing of the spinning solution was 3.8 cm.8 a 

minute; the filaments obtained had, after washing and 
drying, a denier of 3.3. 

If, instead of a spinnerette with round apertures, a 
slot having a width of 0.1 mm. is used for extruding 
the spinning solution, an amylose film can be produced at 
approximately the same rate. 

Impurities may influence the properties of the fibres 
and films obtained to a large extent. In order to obtain 
the greatest possible strength, ammonium sulphate should 
be removed as completely as possible. This can be done 
by thorough washing. 

It proved to be possible, however, to replace part of 
the amylose by amylopectin without exerting a distinctly 
unfavourable influence on the properties of the films. 
What we claim is: 
1. In a process for the production of articles of manu 
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facture such as fibres and films from amylose, the step 
of dissolving amylose in an aqueous sodium hydroxide 
Solution and extruding this solution into a concentrated 
aqueous ammonium sulphate solution. 

2. The process according to claim 1, wherein the 
coagulation bath, in addition to more than 30% by 
weight of (NH4)2SO4, also contains NH4OH. 

3. The process according to claim 1 wherein the coagul 
lation bath has a pH value of 7.5-8. 
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