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This invention concerns improvements In or re-
lating to the manufacture of artificial textile
fibres.

A complete process is described in the prior
Specification of Patent of the same inventor for
the manufacture of artificlal textile fibres derived
from casein alone or from a mixture of casein and
cellulose derivatives, with or without the addition
of mineral substances,

The present invention concerns a process for
improving the quality of such fibres and for re-
ducing the costs of production.

In the production of artificial textile fibres ac-
cording to the above numbered Patent Applica-
tion, the manufacturing process ls divided into
four essential steps.

The first step consists of the preparation of the
baste substance from milk and is unchanged by
the process according to the present invention.

In the second step of the process the casein is
digsolved, diluted, and matured. It hag been
found that the stability of the alkaline solution
of casein can be increased, when substances
which sterilise and prevent fermentation even in
an alkaline medium are added to the solution.
Thus, for example, phenol effects a powerful
sterilising action when in a neutral or acid me-
dium, but 1s quite ineffective, when it is in an
alkaline medium, and therefore while it can
readily be employed for the preparation of the
casein in ah acld medium. it is not suitable for use
in an alkaline solution. Formaldehyde s a
sterilising agent in both acid and alkaline media,
but it has a hardening effect upon casein and
therefore it could be emploved only in combina-
tion with hydrosulphites (aldehydie hydrosul-
phite). According to the present invention effi-
clent sterilisation is ohtained by adding an aque-
ous solution of sodlum hydrosulphite to the alka-

lUne solution of casein. By thls addition. the -

stability of the casein solution is trebled, that is,
the sald solution is preserved In a state sultable
for subsequent spinning over a perliod which is
approximately three times that of an alkaline so-
lution of casein to which sodium hydrosulphite
has not been added. Other substances prevent
fermentation in a similar manner and preferably
those are employed which like sodium hydrosul-
phite, also have a reducing action.

In addition to the solvents specified in the pre- 5

ceding Patent Bpecificatlon for increasing the
volume of the casein solution without a reduction
of the viscosity, it has been found that the same
object can be achieved by the use of very small
quantities of formaldehyde. For example, 2,100
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litres of an alkaline solutlon of caseln, which has
been prepared by the process indicated in the
Patent Specification referred to, to which sodium
hydrosulphite has been added 1n the above man-
ner, can be increased in volume to 3,150 litres,
without a reduction of the viscosity, by diluting
the solution with 1,050 litres of water which con-
tain 2 kilogrammes of 100% formaldehyde. If
the caseln solutlon has been prepared without
the additlon of sodium hydrosulphite, it is prefer-
able to reduce the quantity of formaldehyde to
1.70 kilogramrmes.

The third step in the process described and
claimed In the above mentioned patent Specifica-
tion concerns the spinning of the solution of case-
in and the coagulation of the fibres so formed.

In the factories which produce rayon by the
viscose system (cellulose xanthogenate), a con-
siderable quantity of residue from the coagulation
bath, is wasted. According to the present inven-
tion, research has been conducted into the possi-
bility of employing this residue for the coagula-
tion of the caseln fibres,

The residue is of a lower concentration than
that in & normal cosgulation bath, that 1s it con-
tains less acld and less sodlum sulphate.

It has been found that this hath of resldual
matter can be utilised, provided that the density
thereof is greater than 1.18 and the sulphuric acid
content is greater than 25 grammes per litre of
the bath. Uniform spinning of the alkaline solu-
tion of casein Is effected with such a bath, but the
fibres stick to one another, thus rendering the
product unserviceable, unless they are immedi-
ately immersed in a sodium chloride solution. to
which preferably aluminfum salts and fortm-alde-
hyde have been added. Instead of sedium chlo-
ride, solutions of alkaline metal salts or of earthy
alkalies could be applied, but the cost of the proc-
es8 would be increased, and the final product be
of less value.

Other baths cen be employed for the coagula-
tion of the casein fibres, having a density greater
than 1.18 and a sulphuric acld content greater
than 25 grammes per litre of the bath, the sodium
sulphate being replaced by other soluble sulphates
or chlorides such as zinc sulphate, ammonium
sulphate, ammonium chloride etc.. separately or
mixed with one another, but the cost of the coagu-
lation process 1s correspondingly increased.

The fourth step of the manufacturing process
according to the preceding Patent Specificetion
involves rendering the filaments or fibres insolu-
ble, whether they be obtained from casein alone
or from a mixture of casein and cellulosic viscose.
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It is stated In the above specification that it Is
important in the production of tuft fibres to
maintain the fibres in a stretched condition dur-
Ing the first part of the process, that 1s during
the passage through a weakly concentrated pre-
paratory bath for rendering them insoluble, and
to cut the fibres to the desired lengths before they
are passed to the successive baths. In this man-
ner fibres are obtalned which are only slightly
shrunk and which are equally twisted. The
winding of the fibres upon bobbins, the immer-
slon Into the preparatory bath for rendering
them Insoluble and the subsequent cutting of the
fibres involves three separate operations which

are lengthy, difficulty and costly to effect since.

the apparatus i1s complicated and requires the
service of many operatives.

According to the present invention the proc-
ess can be effected automatically and rapidly in
the following manner.

The fibre bundles which emerge from the spin-
ning hozzles are conveyed to the top of the spin-
ping machine thus forming a continuous band of
fibreg (for instance: one hundred spinning noz-
zles having one thousand holes each are equsal to
a hand of one hundred thoussand continuous
fibres). This band Is conveyed, under tension,
first through a sodium chloride bath, and if it s
desired to remove all or part of the acid and the
salts which are carried from the preceding coagu-
lation bhath, the fibres are passed In the opposite
direction to the flow of sodlum chloride; then the
continuous band of fibres 1s conveyed, stiil un-
der tenslon, through the preparatory bath for
rendering the fibres insoluble, which 1s composed
of sodlum chloride and aluminium salts, together
with or without the addition of formaldehyde,
and when the fibres are sufficlently washed and
subsequently hardened, the band is passed
through an automatic ecutter, which cuts the
fibres to the desired length. The cut fibres, as
stated above, must be collected In 8 bath of s0-
dium chloride or of other alkaline metal galts or
of earthy alkalies, together with or without the
addition of aluminium salts and formaldehyde,
but preferably in a bath for rendering them In-
soluble which is composed of an aqueous solu-
tlon of sodium chloride, aluminium salts and
formaldehyde.

The sodium chloride in the Initial lmmerston
bath may be replaced by other soluble alkaline
metal salts or earthy alkalles, but, in additon to
the increased cost, the resultant product is not so
good. Moreover, by the use of a sodium chloride
bath, a quantity of sodlum chloride ls conveyed
by the fibre Into the subsequent baths for ren-
dering the fibres insocluble, in which baths it is
very useful and indeed almost Indispensable,

The first immersion bath, which eliminates the
acld and the sodium sulphate or other salts con-
veyed with the fibres from the cosgulation bath,
could also be omitted, when the sald band is im-
mediately iImmersed In the preparatory bath for
rendering the fibres insoluble, or even directly In-
to the complete highly concentrated bath.

The band, which passes through the bath at
the same speed as it is spun (60 to 80 metres per
minute) may be continuously immersed in the
above described baths, but it is also possible to
immerse the sald band Intermittently, for exam-
ple, at points located one metre apart, making it
move upwards and downwards so as to enter the
bath over a distance of 10 to 15 centimetres only
of its travel, with a distance of one metre between
successive iImmersions.
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In the passage of the band of flbres through
the baths, two factors are of utmost importance:

1. That the band be under tenslon when pass-
Ing through the baths so that it cannot shrink.

2. That the temperature of the bath be greater
than 25° C., and preferably between 35° C. and
40° C. for the first hath composed of sodium
chloride or other salts, and hetween 50° C. and
65° C. for the preparatbry or for the complete
baths for rendering the fibres insoluble.

When these two factors are complied with, the
continuous or the intermittent immersing opera-
tion of the band is effected in less than five min-
utes, In conformity with the spinning veloelty,
and the fibres are sufficlently hard to prevent ad-
hering together, even when coagulation baths of
low concentration are employed. The fibres
could be cut to the desired lengths immediately
and only shrink in s0 far as the best twist is to be
obtained. If, however, a greater twist Is required,
to the detriment of the fineness of the fibres, the
passage of the band through the baths may be
effected without maintaining it under tension.

By the above described treatment short fibres
canh also be derived from casein which are finer
than that which can be obtained during spinning,
For Instance, when the spinning operation is reg-
ulated so as to obtain a fibre the count of which
is three denler and it 1s not possible to spin &
finer number, the band of fibres should be drawn
with & speed which is 50% higher than that of
the spinning velocity, and the count which during
the spinning was three denler will be reduced to
two denler, But when the band is then imme-
diately cut, the fibres will shrink to a point at
which the count has returned to three denier.
Instead, when the said hand is made to pass
through the above described baths, under tension
and at the preseribed temperature, the fibre wiil
maintain the count of two denler.

In view of the fact that the price of wool
increases as the count Increases it will readily
be appreciated that it is of considerable impor-
tance to be able to obtain a higher count with-
out any increase In cost.

As a result of the preceding statements it 1s
important that the temperature of the bath into
which the hardened fibres are introduced when
cut should be greater than 25° C., it being pref-
erable to employ a temperature between the
range 35° C. to 40° C.

The treatment for rendering the easein fibres
Insoluble extends over a very long perlod, even
several days, when carried out in a bath at am-
blent temperature, which iIs usually less than 25°
C., nevertheless the fibres offer lttle resistence
to bolling extending over a long period. On the
contrary, It is found that when the tempera-
ture of the baths for rendering the fibres Insol-
uble is raised, for example to between 60° C. and
70° C. perfect insolubility i5 obtained In less
than nine hours, and the fibre which has been
treated at that temperature completely resists
bolling which may extend over many hours. Be-
fore proceeding to this strong treatment it is
breferable to pass the fibres for some hours into
the collectlng bath of the cut fibres at a tem-
perature of between 35° C. and 40° C.

Complete reslstance to the extensive boiling
could also be obtalned, when the caseln fibres
which have been rendered insoluble at a tem-
perature which is lower than that indicated, for
Instance at 25° C. to 50° C., are treated, pref-
erably after being washed and dried, with an
agqueous solutlon of formaldehyde at a tempera-
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ture of about 60° C. to 70° C. for several hours,
for example, five hours. In this case, the addi-
tion of the sluminium salts, of sodium chloride
or of other soluble alkaline metal salts or earthy
alkalies, to the formaldehyde solution is unnec-
€558TY.

This treatment could be effected with the dried
caseln fibres at any desired time, that 1s to say,
even after a perlod of many months or years
from the manufacturing date of the fibre has
elapsed.

Above all, it is of great importance that the
treatment for rendering the flbres insoluble
ghould be effected at temperatures which are
greater than 25° C., and that, when a tempera-
ture above 25° C. is applled, the relative opera-
tion should take place in an autoclave (digester)
which should preferably be rotary, so as to main-
tain the fibres in motion while af the same time,
the bath for rendering the fibres insoluble is
made to circulate fn the interior of the auto-
clave.

From the foregoing statements it is clear that
in order to avold deterloration of the casein
fibres when they are Just coagulated, they should
not be rendered insoluble In aqueous solutions
which contain more or less high percentages of
formaldehyde alone, but other salts such as so-
dium chloride and aluminium salts should be
added to the aqueous sclutlons of formaldehyde.
This 1s more importent when the fibres are ren-
dered insoluble at temperatures above 25° C.

After the casein fibres have been rendered in-
soluble it is advantageous to treat them with
aqueous solutions of monosodie, bisodle, or tri-
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sodic phosphate, together with or without the
addition of formaldehyde, and this treatment
ghould preferably be effected after the fibres have
been dried.

All of the above described processes could be
applied to the manufacture of fibres derived from
casein, whatever may be the kind of casein em-
ployed (textile casein, Iactic casein or acid ca-
sefn, ete.).

Moreover, some of the above stated processes
are very Important not only for the manufacture
of filbres from casein alone but also, although to
a less degree, for the mixed casein and cellulose
fibres, hecause better quality products are ob-
tained together with & reduction of the produc-
tion costs.

In the case of fibres of mixed caseln and cel-
lulose, the desulphurating operation, which is
normally employved {n known manner for rayon
which {s produced by the viscose system (cellu-
lose xanthogenate), is detrimental. It has been
fourd that such deterloration of the mixed ca-
sein and cellulose fibres could be avoided, when
sodium chloride or other soluble alkaline metal
salts or earthy alkaline salls, together with or
without the addition of formaldehyde, are added
to the desulphurating solutions, This is suitable
also for the flbres of casein alone when they
contain sulphur which hag to be removed.

It is to be understood that the present inven-
tion may be modifled or supplemented in varlous
ways without departing from the spirit of the
inventlon.

ANTONIO FERRETTT.





