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This invention relates to the manufacture of
solutions of cellulose in sulfurle acid.

It is known to dissolve cellulose in mineralic
acids, such as sulfuric acid, phosphoric acid, hy-
drochloric acid and other acids or mixtures
thereof, and to work up these solutions into fibers,
films or similar structures of this kind. In thlis
case the cellulose is first thoroughly swollen with
a weaker acid near the dissolving concentration
and Anaily completely dissolved with an acid of
higher concentration.

Furthermore it is known that cellulose in these
strongly acld solutions is easlly decomposed, and
that the production and working up of these s0-
lutions is therefore connected with considerable
difficulties,

It 1s an object of the present invention to pro-
vide a method of dissolving cellulose in sulfuric
acid, which is free from these disadvantages.

This and other objects will become apparent
from the following specification.

‘The present invention relates to the manufac-
ture of solutions of cellulose In strong sulfuric
acid, whereby the cellulose is first impregnated or
wetted with a weaker acid (wetting acld) and
then dissolved In a strong acid (dissolving acid).

The process comprises impregnating the cellu-
lose with only 2%.-3 times its weight of wetting
acld and adding so much of dissolving acid of a
concentration above 909%, that the total amount
of sulfurjc acid used for complete solution (cal-
culated as monohydrate) amounts to not more
than 5 times, preferably 4 times and less, the
weight of cellulose.

It has always been endeavoured in the art to
dissolve in the strong acids as much cellulose as
possible, but in spite of this In no case there
were reached concentrations higher than 1 kg.
cellujose In § liters strong acld, as the concentra-
tions of the acids applied and the working meth-
ods did not admit the dissolution of larger guan-
tities of cellulose.

When wetting the cellulose with an amount of
acld just being sufficient, it is difficult to impreg-
nate evenly the entire cellulose. When working
too slowly and when using a swelling acid, the
latter being near the dissolving concentration,
part of the cellulose takes up the total amount of
sulfuric acid, whereas the other part remains
dry. Also when mixing and kneading continu-
ously such an uneven -cellulose-sulfuric-acid-
mixture, an even distribution of the sulfuric acid
in the cellulose mass can never be obtained. On
the other hand it 1s unpractical to use the wetting
acid In too weak a concentration, since solutions
of high cellulose contents are required, for which
then correspondingly higher amounts of dissolv-
ing acld are necessary, Most suitable for that
purposes are concentrations between 55-59%
H3804.
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Though it is possible when working quickly and
with not too large quantities, to evenly impreg-
nate the cellulose being auitably distributed with
2,5-3 times its quantity of 55-59% acid, If said
acid is added to the mass all at once while stir-
ring violently, it is genherally to be preferred to
employ a larger surplus of wétting acid and to
squeeze 1t off agaln as quickly as possible. "When
squeezing off the acid, care has to be taken, that
the cellulose, though completely impregnated,
has not yet reached the maximum degree of
swelling, which may be brought about by adapt-
ing the concentration of the wetting acid to the
swelling capacity of the employed cellulose ma-
terial, The right concentration s easily deter-
mined in every case by some pretests. The right
degree of pressing the cellulose can be, for in-
stance, brought about by Impregnating the cel-
lulose bredih with wetting acld of the right con-
centration on a continuous belt conveyer and
immediately squeezing off the acid between press
rolls.

While hitherto 10 times the welght of wetting
acid has been used for the impregnation of the
cellulose, it may be attained, when working prop-
erly and adjusting properly the concentration to
the kind of cellulose material, that the weight of
the cellulose pulp amounts to only 3 times, some-
times 2,5 times that of the cellulose,

In order to cause dissolution of the cellulose, it
is necessary to employ an extremely high concen-
tration of the disselving acid which hitherto was
unusual, for instance 90-96% H2S0«., Alsp sul-
furic acid monohydrate may be employed, while
cooling, without causing a harmful decomposl-
tion of the cellulose. The amount of the dissolv-
ing acid required depends on the concentration.
Solutlons containing 4-5 parts HaSOs« (monohy-
drate) for one part cellulose are relatively easy
obtained, provided the concentration of the acids
was properly chosen and the mass properly
cooled. The high cellulose contents of the solu-
tions are quite useful for the manufacture of fil-
aments and films, when working up the solutions,
because large quantities of sulfuric acid and pre-
cipitating agents can be safed in this way. Egpe-
clally useful {s also, that these solutions are rel-
atively stable,

It 1s evident that the cellulose solutions ac-
cording to the present invention are so extremely
viscous, that the viscosity cannot be determined
any more according to known methods. The
spinning of the solutlons, however, with known
devices, for instance by using spinning nozzles of
an Inner width of 0.08 mm, is easily feasible, An
Increased pressure, however, has to be applied
to extrude the solutions through the nozzles.
50-60 gtrnospheres are completely sufficient in
most cases.
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Example I

415 grams cellulose (air dry) are brought fo-
gether at 0° in a mixing vesse]l with 1500 grams
sulfuric acid of 956% HiSO« and are then ho-
mogenized in a suitable device adapted for
kneading, while cooling continuously. There are
added to the cellulose pulp 1060 grams sulfuric
acid of 86% HaSO4, which are also very well pre-
cooled, After a short time there Is obtained a
clear solution which can be spun or worked up
In & manner known per se into filaments, ilms
and the like; it contains

Percent
Cellulose o e 147
HaSO4 o 62.7
wWater 226

Example II

Celiulose (alr dry) 1s impregnated at 0° In the
form of plates or directly from the continucus
belt conveyer in sulfuric acld of 59% H:8Cu In
such a way, that always 400 grams cellulose are
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brought together with 3000 grams sulfuric actd of
59% and squeezed down to 1000 grams in the usu-
al way by means of cell filters or pressrolls, The
cellulose thus treated is brought together, while
continuously cooling, after it has been loosened
up in & mixing vessel adapted for kneading or
otherwise suitable with 1080 grams sulfuric acld
of 01% HaSO4, whereby the sulfuric acid must be
pre-cooled very well. After a short time a solu-
tion is obtained, which may be worked up accord-
ing to Example L.
Exzample IIT

550 grams cellulose (air dry) are Imbregnated
at 0° with 3000 grams sulfuric acid of 59% and
shortly afterwards squeezed down to 1550 grams.
This mass 1s homogenized, while cooling, in a
crusher or kneading device and thereto are added
250 grams oleum of 25% SOs. A pasty clear solu-
tion, in which the sulfuric acid amounts to less
than double the amount of cellulose, is obtained,
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