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Maria Gesina Ter Horst, Amsterdam, Holland;
vested in the Alien Property Custodlan

Anpplication filed January 20, 1940

“For the manufacture of fibres, fllaments,
threats, Alms and the lke from solutions of pro-
telns, particularly casein, the protein is dissolved
in dfluted alkall at temperatures below .30° C
whereypon the.salutlon is aged same time, during
which aging time a remarkahle increase of the
vigeoslty occurs and after that the solution is
spun {n an acid spinning bath in a manner known
Per se,

‘This Increase of the viscosity by the aging is
considered to be of great importance, since a
sultable viscosity is.desirable for an exact pro-
.ceeding of the spinning .process. This is the
reason-why several more or,less efficient measures
for -regulating or keeping constant. the viscosity
are mentloned. In this connection the lterataire
also mentions variations of the alkalinity. Ac-
cording to the invention it has appeared that the
alkalinity of the spinning solution, also-for other
reasons, 1s very important, viz. particularly an
alkalinity range, in which, to scme -extent, the
#lkalinity runs.counter:to the easy dissolwing of
the-protein.

In order to elucldate this :further, it .is first

necessary to give an exact definition of which has

to he understood by the -alkalinity .of a .protein
solution, because the composition of e. g. a
casein solution is not sufficiently defined by in-
dieating the amounts of caseln and alkali used,
Aince 1t Is neecessary to mention'thereby the aeid-
ity or preferably the aclid number ( .e. the num-
ber of cm3 N/10 NaOH necessary for neufralising
1 g casein with phenolphthalein as an.indicator)
of the caseln used. For this-aeid number de-
pends on the manner+n which the pratein, par-
ticularly the casein, Is precipitated, viz. in such a
‘manner thet the acld number -of -the protein in-
creases 8s-the DH prevalling during the precipita-
tion decreases.

The annexed drawing shows a disgram ;indi-
cating by way of example:this relatlon beiween
acld number and pH for casein. The batched
area contains a very large number of points being
determined experimentally. This relation is not
_represented .by a single line, since mostly. small
deviations of a straight line are found in conse-
«quence of incidental and perlodical variations of
the buffer value.of milk.

Therefore, speaking about an amount alkali
to be used for dissolving, this amount has to be
split up into a part being necessary for.neufralls-
Ing the. protein and an excess, herelnafter called
“free alkali”, which in reality represents the
alkall content of the solutlon. Starting e. g. from
the so-called *“textlle casein”, having an acid
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number of approximately 10,5 and using for 100
kg dry caseln 9,56 kg NaOH to obtain a solution
of 17%, there will be approximately 0,91% free

NaOH; using 773 kg Na®©H, there will be ap-

proximately 060% free NaODH {(or 0,83 mol/kg
caseln).

In -case with a view to more easy.dissolutton
of the protein, such as casein, a ‘methed-1s:used,
in which at first a part of the water is retained
in order :to-add this later on ‘for.obtaining the
destred -concentration, even a very. much higher
percentege freealkdli.will temporarily be present.

‘It is kmown :that :an extreme .excess NaOH
strengly - decomposes protein '‘material, such =as
casein, s0-that It Is impossible to spin such solu-
Nor does applicant alm at solutions hav-
ing a content of-free NaOH of 0,6-0,9% and high-
er -or ‘& corresponding content-gf XOH .or alkali

‘mixtures,-with-which 1t is possible {o operate fair-

Iy wsll and to obtain good results.
Aeccording to the invention, however, it is found

‘that'the range of contents of free NaOH being

much lower than 0,6%, offers great advantages
for -the spinning. For it has appeared that by
decreasing the content of 'free alkall to below
0,5% or preferably below 0,3%, with for the rest
the same method a textile product having in
egeneral g remarkably better guality is obtained,
particularly with a view to the strength which
by a decrease of the content of free alkali from
0,5% to 0.2% .shewed-an improvement of 15-20%,
Ailso other properties, such a&s the resistance to
bolling, are improved. This improvement is last-
ing ‘-by lowering the content-of free alkall below
0,1%,-even -as much that no:more free alkali is
present or even a deficiency In bound alkali
oCeurs.

Though'in general;protein solutions by the ag-

-ing-tend to-hecome still more viscous till coagula-

tion occurs, this tendency appears to be aiready
very small for.0,2% of free alkall and for 0,19%
of free alkall the remarkable phenomenon oceurs
that the viscosity decreases during the aging, as
the following table shows.

Alter 3
hours

After 12
hours

Alter 22
hours

After 48

Free NaOH hours

53
95
188

46
72
72

48
42
47

66
43
22

Though it is true that solutions having a very
low content of free alkali or even 4 deflciency

in 'baund alkali, scmetimes c¢an be prepared and

treated less easily than those with a very -much
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higher content of alkalf, this partly depending
from the protein used (which rather causes dif-
ferences of the viscosity), according to the inven-
tlon this can be met by suitable measures. In
case e, g. operating with proteln solutions con-
talning 0,1% or less of free alkali would cause
difficulties by the high starting viscosity, these
difficulties can be overcome by addire to the
solution small amounts of a substance having no
or an eXxtremely weak alkallne reactlon and
which in large amounts can dissolve protein being
not neutralised, e. g. urea, thiourea and the like.
E. g. the viscosity of a caseln solution contatning
only 0,05% or less of free alkall, will be lowered
to half {ts value or less by addition of 1-5% of
ures,

If, therefore, a content of free alkall below
0,1¢ or even a deficlency in bound alkall, that is
to say, if proteins belng neutralised incompletely,
have to be dissolved, would cause difficultles, the
use of these substances being not or extremely
weakly alkaline is a suitable manner of meeting
the difficulties. The possibillty of the growth of
bacteria, however, Increases, but this can be met
in the ordinary manner by using one of the many
preserving means, e. g. thymol, phenol, cresol,
p-naphtol, hypochloric salts, salicylic aldehyde,
salts of heavy metals, etc.

The solutions may also be pasteurlsed or steril-
ised immediately after their preparation, which
preferably is carried out by momentaneous heat-
ing. It is a particular property of these casein
solutions with a low alkall content that they can
withstand this, since by this operation the solu-
tions having a higher alkall content become un-
sultable or less suitable for spinning purposes,
probably by hydrolysis of the casein.

These protein solutlons having a very 10w con-~
tent of free alkall offer also in an other connec-
tion an important advantage, because practically.
they can be spun without aging. In case protein
having a very low ash content, In which form
e. g. caseln can be obtained, Is used hereby the
solution with a very low content of free alkall or
even lacking in bound alkall has a lower starting
viscosity than solutions of proteins contalning
more ash.

The protein solutions according to the Inven-
tion having a very low content of free alkall or
even lacking in bound alkall, also cause difficul-
ties by the filtration as a consequence of their
high starting viscosity. As a matter of fact the
protein solutions having a rather high free alkall
content have a rather low starting viscosity

- which, however, increases during the aging, as
the following table shows.

Per cent free NaOH 3hours | 12 hours | 22 hours | 46 hours
8 12 12 14
12 17 17 21
23 az ) | 36
20 38 39 41
63 a8 66 a5
1.3 72 a2 43
1588 72 4i7 22
,(1; (1) 60 43
(O O] 83 &8

1Too viscous,

According to the invention It has been found
further that spinnlng solutions having a Jlow
alkali content are very well resistant to increased
temperatures, so that thelr viscosity can be suffi-
clently decreased by heating, in order to obtain
solutions which can easily be flltered. The re-
markable fact thereby 1s that the heating has

10

15

20

25

30

35

40

50

55

60

65

70

.15

314,880

only a very small influence on the starting vis-
cosity, but that the starting viscosity lasts longer.
This 1s clearly shown by the following table,
which relates to spinning solutions prepared
from two samples of caseln, one part of the solu-
tlons having been kept at 25° C and another part
having been first heated at 80° C during some
time and thereupon having been kept also at 25°
C. The viscosity was determined with the falling

sphere viscoslmeter at several times after the
preparation,

Bample Toemp. | 1day | 2days | 3days | 5days | 6 dayn

82 21 10 2 1

63 85 6 46 12

25 10 4 1 1

M 36 37 = 25

It has been found that the duration of the
heating may vary between. some minutes and
some hours and that the temperature may be
Increased to at least 60° C, preferably, however,
to a temperature above 80° C. The surprising
fact 1s that the spinning solutions according to
the Inventlon are not coagulated and/or decom-~
posed at the high temperatures, such in contra-
distinction to the splnning solutions having a
high content of free alkall,

By way of example, but not as a limitation of
the invention, the following examples are given.

Ezample 1

(@) 100 kg spinning solution is prepared from
18,7 kg of casein (dry matter content 95,8%, acld
number 8,7), 81,9 kg of water, 0,382 kg of NaOH
and 1,0 kg of urea,

18 % casein

1% urea

—0,2% free alkall

or 0.3 mol./Kg caseln

(b) 100 kg spinning solutlon Is prepared from
18,7 kg of the same caseln, 82,9 kg of water and
0,382 kg of NaOH.

18% casein
—0,2 free alkall

lvlscoﬂty:la.

}viscoaity=24.
Ezxzample 2

(b) 100 kg splnning solutlon are prepared from
18,7 kg of casein (dry matter content 95,6%, acid
number 8,7), 82,5 kg of water and 0,782 kg of
¥aOH. ‘

16% caseln -
+0,2% free alkall
or 0.3 mol/Kg casein

(b)Y 100 kg spinning sclutlon are perpared from
16,7-kg -of casein of the same caseln, 79,5 kg of
water, 0,782 kg of NaOH and 3 kg of urea.

18% caseln
+0,2% free alkall
3% urea

These viscositles are determined with the falling
sphere viscosimeter,

Obviously the invention is not limited to the
examples glven, but the data mentioned may vary
according to the circumstances, particularly
there exist several substances having a dissolving
action and satisfying the exigencles,

Varlous changes may be made in the details
disclosed In the foregolng specification without
departing from the inventlion or sacrificing the
advantages thereof.

MARIA GESINA TER HORBST.

viscoslty=29.

]vlscoslty=9.





