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This lnventlon relates to the manufacture of

textile fibres composed of casem or partly of
casein and partly of cellulose

It is known to treat art1ﬁc1a1 ﬁbres composed

of cellulose (rayon) first with’ a solution of urea

11 Claiiiis:

(CL 18-54)

and then, after the ﬁbre has absorbed a suffi-

o e

c1ent quantlty of urea,

e ey whm o p

ibre and renders it more highly résistant to the
effects of mo1sture and at” the same ‘titie” to ob-
tain'a fibre which is creaseless |

Attempts"'have been made also to treat caseln'.

b i i "

and then with formaldehyde It has been found
-hcwever that stich’ treatment fails" to’ produce
any appreclable effect on the casein fibie,
is dile to the faet that a casein f
ordmarﬂy produced, with theé use of formalde-

hyde in the insolubilising tréatment: contams for-
maldehyde and for the reasonis prevented from’
absorbing the" necessary quantity of uresa; which

with f ormaldehyde SO
as to form on the fibre an insoluble’ product of

condensation’ which partially waterproofs’ the
10-

This”
fibre, that is, as’
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especially an: aqueous.solution; of casein or .of
& mixture of casein- and cellulosic: viscose i a
formaldehyde-free coggulation- bath and treat-
Ing the coagulated- filament: in & succession of

- baths JIncluding or comprising. in _the order
named (@) a-bath-or baths: conslstlng of urea
dissolved in’ a- ‘Solution, more especially: an-aque-,
ous solution, of a neutral or acid salt of a:mineral |
or organic acid-and (b) a urea-free saline bath

or: baths containing formaldehyde;, more espe-
cially’an-agqueous bath:orbaths.of this: descr1pt10n

It is” to- be understood that the succession of:_
baths through which:the coagulated filament :is
passed-in-order- to produce-finished fibre may in-
clude-other baths additional to the baths (@)
and: (b)- mentioned-above;. for example- deacidi-
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~ fiying and partially: hardening baths, as in' the.

specific examples of -the: 1nventlon heremafter set

- forth.

20

instead of coming into’contact ‘with the form-

aldehyde already present in the fibres; condenses

of the. fibre:

It is further  known that casein dissolves in
aqueons solntmns of urea- and it’ is: known’ also
to usera” -solution- of casein in an- aqueous- solu-'
tion of urea as’ ‘the’ spinning solutlon in the: manu=
fibres, that is; ﬁbres pro-

factur ‘of wet-spun
duced by spinning- a- solution” of the basic’ stib-
stance of :which the fibre- is to be composed in

a . coagulatlon bath operatwe to coagulate the
thin ‘stream of solution entering the bath into- a
‘however; not
Thus it-is d1mcult“
40
spongy load tends to form inside the ﬁbre dur=
ing“the step of 1nsolub1l1s1ng the fibre Wlth form-'
This is- ‘due to the more- rapld reac-'
tion of the formaldehyde w1th the urea con--
ch 45
bre‘f-
hardening in consequence before the casein’ stb-

filament. Successful results are,
obtamable by this process:
to obtain perfect coagulation. In- addltlon "8,

aldehyde.

tained in the fibre than with the caseln of’ Wh1_ch
the ﬁbres is" composed the" urea’ in the

on the exterior surface thereof and there forms” 25
a pulverulent depos1t of condensed urea effective

to prevent the passage of ureg; 1nto the interior:

&
M |

stance of the fibre and form1ng in the result -

an amorphous or- spongy load: 1ns1de the ﬁbre
Owing ‘to the presence of this load in the fibre

, ‘50
the latter isless resistant to dryness and momturej_

According .to the présent- mVentlon a° process’

for the manufacture of- wet—spun textile fibres

composed of casein or partly of- casem and partly
of cellulose, comprlses spmmng a solutlon ‘more’
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The- baths or baths (a) 1s or are concentratedj |
and- possessed of an astringent- action towards

L |

the filament. It-or: they may, for example, be"

of ar compo:51tron similar: to the baths that are

of U. S. patent applications dated August .17,

1936, Ser. No: 96;470_ now Patent No. 2,450,889:
April’ 4;:1939, -Ser: No . 270,919, now. abandoned;

February 17,_1938 Ser No. 330 725 now aban-

doned; July-31, 1940, Ser. No. 348,992 now aban-

doned; and U. S. Patents No. 2338 915: I\To

2,207, 39'7 No. 2,338,91%7.. .
- It is found that casem ﬁbres and mixed casein
and cellulose fibres produced in accordance with
the present’ 1n‘ventron as outlmed above are'con~
s1derably 1mproved as compared wrth casem ﬁbres"f‘"

narily produced, in respect of resistarice'to moiss
- ture, resistance to the boiling- acid baths: that

used in the processes forming the subject matter

are’ ‘used ‘for dyeing-and resistance to:soap and

Water i’ th machme of fast colors

Further 1mprcvement in: respect of the fcre.."__-_- o
going prOpertIes and-a h1gher*order of strength

with dryness and molsture of- the fibre-are ob-

tamable if the “fi lament “~1s drawn out and maln-’-'
tained in ténsion during-its-passage as a con~
tinuous* thread: through*at" least - the - bath- or
baths containing formaldehyde or after the fila=
ment has left that bath or those baths; untit - -
it is” out, it" bemg ccnvement to-treat “in this
manner g large number of filaments’ simultane=

ously sDun in the" coag“ulating bath " and- then

gathered together in".a ribbon for the subse-;_
quent  (post-coagulation) treatments- as in- the"
process forming the subject matter-of U.'S. patenti**
-apphcatmns dated February 1'7 1938;’ Ser NO.
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330,725 now abandoned: July 31, 1940, Ser. No.
348,992 now abandoned and U. S Patent No.
2,338,91%.

In order to obtain a higher resistance of the
fibres that are produced in accordance with this
invention to acid boiling than is obtainable with
the use of normal temperature in the baths (@)

and (b) a temperature above 28° C. may be em~ . -

ployed in those baths or at least in the bath or
one or more of the baths (b) containing form-
aldehyde, as in the process forming the subject
matier of the aforesaid U. S. patent applications
No. 330,725, 348,992, both now abandoned and
U. S. Patent No. 2,338,917, for example, if a tem-
perature not above 25° C. has been used in the
bath or baths (@) and also in one or more of
the insolubilising, formaldehyde containing baths
(b), a temperature above 25° C., preferably a
temperature of 70-75° C., may be employed in
another or other of the baths (b} subsequent in
the succession of baths to the first-mentioned
- of the baths (b). In this way, the fibre obtained
- will :-be much softer and larger after acid boil-
ing than a urea-free fibre and from. this point
of view, can be compared with a fibre treated
- with & chromium salt, but with the advantage,
however, that the ﬁbre retam a, perfectly white
appea.rance S

It should be remarked that casein rﬁlaments
already coagulated but not yet insolubilized by
formaldehyde, cannot be treated with a simple
solution of urea, as a simple solution of urea
dissolves casein and in consequence the fila-
ment would at once dissolve in the solution. On
the other hand, by using & saline solution of
ures,  preferably  concentrated and astringent,
no dissolving .of the filament occurs, but only
g, slight swelling of the filament, which can be
adjusted at will by varying the degree of con-
centration and/or the astringent capacity of the
solution according to the amount of urea that
has -to be absorbed by the filament and to the

degree of penetratmn of the urea that has to.

'be obtalned.
Urea may in some cases. be present in the

formaidehyde-free acid salt coagulating bath, but
in general, coagulation of the filament is hindered
and there tends o be a large loss of urea in the
first de- acldlfymg bath follolwmg the coagulat-

ing bath.
Ea:amples

I 100 kes. of washed and drled casem are_-

swelled in water and then dissolved in an aqueous
solution of caustic alkali, equivalent, for instance,
to 20 litres of sodium hydrate at 5° Bé. The
volume of the resulting solution of casein 1s
then increased to 500 liters, after which the solu-
tion is filtered one or more times. After matura-
tion it is spun in the form of filaments in a
- formaldehyde-~free ceagulatmg bath containing,
for instance, 90 gms. of 66° Baumé sulphuric acid

and 350 grs. of sodium sulphate per litre of the

bath. The filaments emerging from the coagulat-
ing bath are gathered together in a continuous
ribbon and passed on, preferably under more or
less tension through the following baths In suc-

cession:

b
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tion 100 gms. of urea crystals per lifre of the bath
and more sodium chlorlde untll the bath 1is
saturated.

- {(d) An agueous saline bath having the com-
position of the bath (b) but containing in addi-
tion 30—40 gms. of 100 o Iormaldehyde per litre
of the bath. |

The fibres are now cut to the required length
after which they are treated, preferably in an
autoclave, in an aqueous bath (e) containing
150 gms. of aluminium sulphate, 200 gms. of
sodium chloride and 40 gms. ot 100% formalde-
hyde per litre, for 5-6 hours.

The insolubilized fibres are now washed and
treated in an aqueous bath or baths () of soluble
phosphates, for instance such a bath contain-

 ing 4 gms. of monosodium phosphate per litre,

20
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Q) An- aqueous saline bath containing 200 '

oms. of sodium. chloride per litre.
(b) An agqueous saline bath containing 150
cms. of sodium chloride, 200 gms. of aluminium

sulphate and 150 gms. of alumina paste contain-

ing 109 of Al203 per litre.
(c) An aqueous saline bath havmg the com-

position of the bath (b) but containing in addi-

70
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after which the fibres are washed again and dried.

The preferred temperature for the various
baths are; 35°-40° C. for hath (a):

50°-565° C. for bath (b):

35°—40° C. for bath (c):

C. for bath d):

70°~75° C. for bath (e):

35°-40°¢ C. for bath or baths (}‘)

II. The procedure in this exampile is the same
as in Example I, except that the filaments are
cut after hath (¢) instead of after bath (d), the
cut fibres being gathered together in a vessel
containing bath (d), in which they are treaied
for 3—4 hours at 35°-40° C,, then treated in bath
(e) at 70°-75° C. for 5-7 hours, then washed,
then treated in the bath or baths (f) and ﬁnally,
washed again and dried.

ITI. The procedure in this example is the same
again as in Example I, except that the filaments
are cut after the bath (b) instead of afier bath
(d), the cut filaments being gathered together in
a, vessel containing bath (¢), in which they are
treated for 2-3 hours at 35°40° C., and then,
after having been squeezed ouf, in conformity
with Example II, omitiing bath (e).

IV. The procedure in this example is the same
again as in Example I, except that the aluminium
sulphate in bath (e) is replaced with more sodium
chloride until the bath is saturated.

V. The procedure in this example is the same
as in Example I to IV with the use of the baths
(@), (), (¢}, (d), and (e) as specified therein,
with the exception that the aluminium sulphate
and/or sodium chloride are either partly or total-
ly substituied in the baths with other soluble
neutral or acid salts including, for example,
sulphates, chlorides, formiates, acetates, lectates
or nitraies, of the mineral or organic acids.

It is to be understood that the term “urea”
as employed herein includes all soluble salts con-
taining urea such for example as thio-urea.

It is also to be understood that the invention
includes both the use of milk.casein and also the
use of vegetable casein for example soya bean
casein, either being used alone or the two in
admixture with one another. |

Having now particularly described and ascer o
tained the nature of my said invention and in
what manner the same is performed T decla,re
that what I claim- is:

1. Process for manufacturmg casein textile .
fibers comprising the wet spinning of the casein
solution into a coagulating bath free of formal-
dehyde tc form casein filaments; and, after re-
moval from said bath, treating such filaments in
at least one hath containing a substantial con-

_centration of urea, but being free of formalde-

75

‘hyde, ‘whereby uncondensed urea’ penetrates the |
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filaments and is absorbed therein, said urea bath
containing at ieast one non-hasic soluble salt ren-
dering the bath substantially saline and thereby
functioning to a degree su
tion of the filaments against dissolving into such

bath; and thereafter removing such urea-contain-

ing filaments from said urea bath and treating
the same in at least one urea-free formaldehyde
bath of saline character for insolubilizing the
same.

2. Process as in clalm 1 and wherein the ures
bath is rendered saline by incorporating therein
to the saturation point non-basic scluble salt
material.

3. The process as in claim 1 aﬂ’ld wherein the
urea bath is maintained at temperatures elevated
above 29° C.,.

4. The process as in claim 1 and wherein the
urea bath is maintained at an elevated tempnz a,-

ture of about 35 to 40°.
9. Process as in claim 1 and wherein the CO-

ficient for the protec-
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agulated filaments are kept under stretching ten~

sion during passage through the coagulating and

urea and formaldehyde baths until the time when

the hardened fibers are cut to length.

- 6. Process as in claim 1 and wherein the co-
agulated filaments are Kept under stretching ten-

sion during passage through the saline washing

hath and the saline bath containing sodium
chioride and an aluminum salt and the saline
bath containing urea and the saline bath contain-
ing formaldehyde.

7. Process as in claim 1 and wherein the aque-
ous urea bath is rendered saline by the addition
- of sodium chloride and an aluminum salt.

8. Process as in claim 7 and wherein the alumi-
num salt is aluminum sulphate.

25
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9. Process as in claim 1 and wherein the aque-
ous urea bath is rendered saline by the addition
of scdium chloride and aluminum sulphate.

10, Process as in claim 1 and wherein the aque-
ous urea bath is rendered saline by the addition
of sodium chloride and aluminum sulphate in the
proportions, per liter, of about 100 grams of urea
crystals, about 150 grams initially of sodium
chloride, and about 200 grams of aluminum sul-
phate; the sodium chloride content being then in-

creased until substantial saturation is reached.

11. Process as in claim 10 and wherein the
aqueous urea bath is added about 50 grams of
aluminum paste containing about 10 percent of
aluminum oxide. |
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