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In my co-pending application No. 113,582,

filed June 3, 1926, for “artificial material
and process for making same,” a process is

- described, wherein sulphuric acid containing
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at least 55 per cent of H,SO,, preferably
sulphuric acid containing 65 to 85 per cent
of H,S50, is used as coagulating bath for
viscose., |

~The present invention. is based upon the

discovery that viscoses containing not more
than 5 per cent of caustic alkali (calculated
as NaOH), when brought into the form of

an artificial material such as threads, films,

bands or plates,. yield lustrous products
when coagulated with sulphuric acid con-
taining not less than 45, but less than 55 per
cent of H,SO,. ' | '

Any viscose prepared according to any.

process or method known hitherto from an
alkali cellulose that has been matured as
usual in the artificial silk art, for example
for 72 hours, or that has not been matured

time than such as is usual in the artificial
silk art, for example for 3 to 48 hours, ma
be used in the present process, provided that

‘the viscose does not contaln more than 5

per cent ‘of caustic alkali (calculated as
NaOH). _ __—

This aim can be attained for example by
dissolving the sulphidized mass either in
water or 1n a caustic soda solution weak
enough not to allow the total content of the
final viscose in caustic soda to exceed 5 per

cent calculated on the weight of the final

viscose solution. | .
Such viscose is brought ‘into the form of
an artificial material and coagulated by

means of strong sulphuric acid, for example

sulphuric.acid containing 45 to 55 per cent
of monohydrate. In most cases, for instance
in manufacturing artificial threads or fila-

 Inents, or films, or bands, or plates, this can
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be effected in such a manner that the vis-
cose 1s caused to pass through suitably
formed openings into strong sulphuric acid,
for instance acid,of 45. to 55 per - cent
strength (calculated on H,SO,) or into &
bath containing 45 to 55 per cent of mono-
hydrate. The sulphuric acid may be em-
p,*loyed. by 1itself or in admixture with one
or more suitable inorganic substances, for
example with another strong mineral acid
such as hydrochloric acid, nitric acid or
phosphoric acid, or with a neutral or acid

Y the precipitating bath.

-45 to 55 per cent strength or subSequentlg,
?

salt, such as sodium sulphate, sodium bisul- -

phate, ammonium sulphate, zinc sulphate,
sodium bisulphite, sodium sulphite, sodium
nitrite, boric acid or the like. To the strong
sulphuric acid or its mixture with another
strong acid or with one or more of the in-
organic substances mentioned above, there
may be added one or more organic ‘bodes,
such as glycerol or a
glucose, or alcohol or
base, for example of aniline, or an organic
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sugar, for example
a salt of ‘an organic

acid, such as acetic acid or formic acid or.

lactic acid or oxalic acid. If a salt is added
which is capable of reacting with the strong
sulphuric acid under formation of an acid
sulphate, or which mutually interscts with

the sulphuric acid, the strength of the sul-

[

phuric acid should be so chosen that, after
the amount required for the formation of the

acid sulphate or for the mutual interaction
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1s used up, the coagulating bath contains free

_ ed  sulphuric acid of the desired strength, but
at all or that has been matured for a shorter

at any rate not less than 45 parts by weight

of monohydrate in 100 parts by weight of

If desired, there may be added to the vis-
Cose one or more suiltable substances known
n the viscose-silk art, for example glycerol
or glucose or sodium sulphate or sodium
sulphite or sodium bisulphite or ammonium
sulphate or an alkali silicate or an alkali
aluminate or ammonia. -"

The precipitating bath may be kept at
room temperature or at a temperature ex-
ceeding room temperature, for example at
25 to 40° C,, or at a temperature lower than
room temperature, for example at 0 to 5°
C., or even below 0° C., for example at from
—1to —-10°C.. - |

The length of immersion of the thread or

filament or plate or film or band in -the

strong sulphuric acid or in the bath contain-
Ing it may be varied within wide limits, for
example from 3 to 60 centimetres and even
more, for instance 1 to 2 meters.

I desired the thread or film or band may
be stretched either immediately after its for-
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mation, 1. e. in the precipitating bath con-

taining, or consisting of, sulphuric acid, of

1. e, after it has been removed from the bat
1. e. between the precipitating bath and
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the |

collecting device, for instance bobbin or cen-

trifuge. -
The thread or film or band or plate or
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coated or 'impregnated material may, after

washing, be heated or steamed before or

after drying. - | | _
The process being _ogen to manifold vari-
ations, it is not intended to confine the 1n-
vention to the following examples given for
the practical carrying out of the process.

| I (a) to (c¢) _
(a). 100 parts by weight of sulphite-pulp

~ or linters are impregnated with 900 to 2000
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parts by weight of a caustic soda solution

of 18 per cent strength at 15 to 18° C., and

the mixture allowed to stand for 3 to 24

hours. Then the mass is pressed to 300
parts by weight, and the residue comminuted
by hand or in a suitable apparatus, for
) The com-

instance in a cooled shredder.
minuted soda cellulose is then kept at room
temperature for 60 to 72 hours, whereupon

30 to 60 parts_ by weight of carbon bisulphide

are added, and the reacting mixture, prefer-

ably under stirring (for example in a closed
kneading machine) or agitating (for ex-
ample in a sulphidizing drum), kept for

several (for example 4 to 12) hours at 16

to 20° C. Thereafter the excess of the car-

bon bisulphide is removed by driving off or
evacuating, and the sulphidized mass, the

weight of which is 348 parts-by weight is

- dissolved in 600-700 parts by weight of wa-

. ter or.i1n 400-500

arts by weight of a caus-
tic soda solution of 1 to 1,3 per cent strength.

- The viscose solution thus obtained is then fil-
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tered in a known manner through cotton wool

or a dense cotton fabric or through both and
freed from gas bubbles 1f any. fmmediately
after, or after it has been allowed to ripen

~at 16-18° C. for a shorter (for example 12
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- of ammonium sulphate 1n 120

99

60

“hours to two days) or a longer (for examplo

three to four days) time, the viscose 1s spun

in a known manner into one of the following

precipitating baths: S
(1) Sulphuric acid of 60° Bé., or
(2) Sulphuric acid of 55° Bé., or
(3) A solution of 13,3 parts

weight of sulphuric acid of 55° Bé., to which

9 to 10 parts of sulphuric acid of 66° Bé.

have been added, or -

(4) A solution of 10 to 15 pafts by Weight‘

of glucose in 190 to 185 parts by weight of
sulphuric acid of 55° Bé.

The temperature of the precipitating bath
~is kept at 0 to 16° C., for instance at 8° C.,

orat —4to —8°C. N ,
~ The length of immersion in the coagulat-
ing bath of the threads forming therein may

be short for example 10 centimetres or long
for-instance from 30 to 100 centimetres and

“more. They are then collected in a known

manner on a bobbin or in.a spinning centri-
fuge which may be placed either close by-the

- precipitating bath or at a distance from

- The speed of spinning ma Var
‘within. wide:limits. As a rule to whieh,

by weight
parts by
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20 to 120 centimetres from the bﬁﬁh,‘ Wh_e_re-—
ypon the threads are washed and dried. .

The threads .may be stretched in any

known manner whilst they are in the pre-
cipitating bath, or after they have been re-
moved from the bath. This may be done for
example either by choosing a more or less

- long distance between the bath and the col-

lecting device, or by leading the threads over

rods or hooks arranged in the bath 6r be-

tween the bath and the collecting device, or
in the bath and between the bath and the
collecting device. | S
‘be varied

however, the invention is not intended to
be confined, it may be-assumed that the
upper limit of speed possible is dependent
partly upon the temperature of the coagulat-
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ing bath, partly upon the length of immer-

sion, partly upon the distance between the
coagulating bath and the collecting device,
partly upon the degree of stretchin
the thread during spinning, and partT 7 upon
the quantity of viscose delivered by the
pump. The following examples to which,

“however, the process 1s not intended to be

limited, may
illustration: |

(1) If the coagulating bath
temperature below 0°
minus 5° C., and if the length of immersion

be adduced for the purpose of

g given

90

_ is used at a
., for example at.

05

is 60 to 120, for example 80 centimetres, and .
if the distance between the coagulating bath

and the collecting device, for example bob-
bin, is 60 to 150 centimetres, for instance
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120 centimetres, and if the stretching given

the thread between the coagulating bath and
the collecting device is comparatively high,

and if the pump delivers about 2 to 3 cubic -

centimetres of viscose a minute, then excel-
lent results are obtained with a speed of 18
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to 26 meters a minute, or 30 meters a minute,

to 40 meters
desired. =

a minute may be employed if

(2). If all spinning conditions remiain the -

- but also a higher speed, for example of 30

110

same as 1h (1), except that the pump delivers

4 to 5 cubic centimetres of viscose a minute,
then, if desired a speed up to 40 to 60 meters
a minute may be employed. -

115

- (3) If the spinning COnditionS'are'exaCtly |

as in (1), except that the temperature of

the coagulating bath is plus 4 to plus 25°

e speed
T 1120

C., for example 8° C., if desired t
may be up to 50 to 60 meters. =

If in (1) the length of immersion or the

distance between the coagulating bath and

the collecting device or both are shortened,

the speed may be increased.

Before being washed, the threads:hmay be
treated in any known manner with a
cipitating bath known in the viscose-silk art,

for example a solution of sodium bisulphate
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- state, taken throug
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or sodium bisulphite or with dilute sulphuric
acld or the like. - |
The washed threads may, before or after
drying, be heated (for example at 100-110°
C.) or steamed. _
- They may also be treated with any desul-
phurating or bleaching agent known in the
viscose art, |
(6). The mode of operation is as in (&),
except that 75 to 150 parts by weight of
carbon bisulphide are employed for the sul-
phidizing of the soda-cellulose. \ )
(¢). The mode of operation is as in (&) or
(0), with the difference that the soda-cellu-
lose is pressed to 200 parts by weight.

II (a) to (¢).

Mode of operation as in Example I (wj
to I (c), with the exception that the soda

cellulose is not allowed to mature at all or

allowed to mature for 1 to 48 hours, for
example for 3 to 24 hours only. ST

According to the foregoing examples, it
1s possible to obtain artificial silk or staple
fibre ‘which has a considerably higher dry
and wet tenacity than silk spun under same
spinning conditions, but by means of chemi-
cals customary in the viscose silk-art, for
example by using a known precipitating
bath. For example: it is not difficult to
produce artificial silk having a dry tenacity
of more than 2 grammes per denier, even
more than 2,5 grammes per denier, for ex-
ample 2,8 grammes to 3 grammes and more

per denier and a wet tenacity of 1,5 to 2

grammes per denier and more.
g

A viscose prepared as described in Ex-
ample I or 1I is caused to pass through a
suitable hopper or slit in one of the coagulat-
ing liquors mentioned in Example I, and
after having left the precipitating bath, is
washed and dried in any known manner.

AV,

A cotton fabric is impregnated or filled
or coated once or several times with a vis-
cose prepared according to one of the meth-
ods described in Example I or II, for which
purpose any suitable machine, such as a pad-
ding machine or a back filling machine or a
spreading machine may be employed. To
the viscose there may be added a filling sub-
stance, for instance talcum or china clay or
a colouring matter or a pigment such as
mica, or soot or a mineral colour or the like.
The impregnated or coated material is, with-
out being dried, optionally in the stretched

baths described in Example I, whereupon
the material is washed and dried.

In the foregoing examples, in the prepara-
- tion of viscose, 1nstead of wood pulp, there
-may be used bleached cotton, or cellulost

one of the precipitating

treated in the cold or in the heat with dilute
aclds, for example hydrochloric or sulphuric
acld, in short any kind of cellulosic bodies
employed in, or proposed for the manufac-
ture of viscose. - -

The expression “artificial material” in the
description and claims is intended to mean:
artificial threads and filaments of any kind,
for example artificial silk, staple fibre, arti-
ficial cotton, artificial wool, artificial hair,

films, plates, coatings and fillings of any

kind., N B
The expression “heating” in the claims is
intended to cover any known kind of heating,

“steaming included.

The statements in the description and
claims regarding percentages relate to per-
centages by weight. -

I claim: | -

1. Process for manufacturing artificial
materials from viscose, which comprises
bringing a viscose containing not more than

O per cent of caustic alkali (calculated as

NaOH), into the form of an artificial ma-
terial afd acting upon it with sulphuric
acid, containing not less than 45 but less
than 55 per cent of sulphuric acid mono-
hydrate. - ) -

2. Process for manufacturing artificial
materials from viscose, which comprises
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bringing a viscose containing not more than

o per cent of caustic alkali (calculated as

NaOH), into the form of an artificial mate-
rial and acting upon it with a coagulating
bath, containing not less than 45 but less

than 55 per cent of sulphuric acid mono-
hydrate. ' o

3. Process for manufacturing artificial
materials from viscose, whieh comprises
causing a viscose containing not more than
o per cent of caustic alkali (calculated as
NaOH), to pass through _suitably formed
openings into sulphuric acid, containing not
less than 45 but .less than 55 per cent of
sulphuric acid monohydrate. '

4. Process for manufacturing artificial
materials from viscose, which comprises
causing a viscose, containing not more than

b per cent of caustic alkali (calculated as

NaOH), to pass through suitably formed
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openings into a coagulating bath, contain-
1ng not less than 45 but less than 55 per cent

of sulphuric acid monohydrate. -

5. Process .for manufacturing artificial
materials from .viscose, which comprises
causing a viscose containing not more than
5 per cent of caustic alkali (calculated as
NaOH), to pass through suitably formed
openings 1nto a coagulating bath which con-
tains not less than 45 but less than 55 per
cent of sulphuric acid monohydrate and at
least one other inorganic substance.

- 6. Process for manufacturing artificial
materials from wviscose, which comprises

causing a viscose containing not more than

120
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5 'pér cent of caustic alkali (calculated as
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NaOH) to pass through a coagulating bath
containing not less than 45 but less than 55

- per cent of sulphuric acid monohydrate and

civing the coagulated viscose a length of

immersion in the coagulating bath of 30 to

200 centimeters.

7. Process for manufacturing artificial
materials from viscose, which comprises
causing a viscose containing not more than
b per cent of caustic alkall (calculated as
NaOH) to pass through suitably formed
openings into a coagulating bath containing
not less than 45 but less than 55 per cent
of sulphuric acid monohydrate and stretch-
ing the coagulated material in the coagulat-
ing bath. - B

8. Process for manufacturing artificial

materials from viscose, which comprises.

causing a viscose containing not more than
5 per .cent of caustic alkali (calculated as
NaOH) to pass through suitably formed
openings into a coagulating bath containin
not less than 45 but less than 55 per cent o
sulphuric acid monohydrate and stretching

~ the coagulated material between the coagu-
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lating bath and the collecting device. -
9. Process for manufacturing artificial

materials from viscose, which - comprises

causing a viscose containing not more than
5 per cent of caustic alkali (calculated as

NaOH) to pass through suitably formed

openings into a coagulating bath contain-

- ing not less than 45 but less than 55 per

cent of sulphuric acid monohydrate and

stretching the coagulated material i1n the

~ coagulating bath and between the coagulat-
ing bath and the collecting device.

40

10. Process for manufacturing artificial
materials from viscose, which comprises

- causing a viscose containing not more than

‘than 45 but less than 55

60
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drying it.

‘tains not more than 5 ]

5 alkali (calculated as NaOH), into the form
- of an artificial material and acting u?(m
ess

5 per cent of caustic alkali (calculated as

‘NaQOH) to pass through suitably formed
“openings into a coagulating bath containin

not'less than 45 but less than 55 per cent o

sulphuric acid monohydrate and heating

the artificial material after washing an
11. Process for manufacturing artificial
materials from viscose, which comprises

" bringing a viscose, prepared from an alkali
cellulose which has been allowed to mature

from naught to 48 hours, which viscose con-
er cent of caustic

it- with sulphuric acid, containing not

phuric acid monohydrate. e

12. Process for manufacturing artificial
materials from - viscose, which comprises
bringing a viscose, prepared from an alkali
cellulose which has been allowed to mature
from naught to 48 hours, which viscose con-

tains not more than 5 per cent of caustic

‘less than 45

- monohvydrate.
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alkali (calculated as NaOH), into the form

of an artificial material and acting upon

it with a coa ,
ut less than 55 per cent of
sulphuric acid monohydrate.

13. Process for manufacturing artificial
materials from visoose, which comprises
causing a viscose, prepared from an alkali
cellulose which has been allowed to mature
from naught to 48 hours, which viscose
contains not more than 5 per cent of caustic
alkall (calculated as NaOH), to pass
through suitably formed openings into sul-
{)huric acid containing not less than 45 but

ess than 55 per cent of sulphuric acid mono-

hydrate. |

- 14, Process for manufacturing artificial.
materials from viscose, which comprises
causing a viscose, prepared from an alkali

“cellulose which has been allowed to mature

from naught to 48 hours, which viscose con-

lating bath, containing not
70
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tains not more than 5 per cent of caustic

alkali (calculated as NaOH), to pass
through suitably formed openings into a co-

agulating bath containing not less than 45

but less than 55 per cent of sulphuric acid

15. Process for manufacturing artificial

materials from viscose, which comprises

causing a viscose, prepared from an alkal

95

cellulose which has been allowed to mature

from naught to 48 hours, which viscose con-
tains not moré than 5 per cent of caustic
alkali (calculated as NaOH), to pass
through suitably formed openings into a co-
agulating bath which contains not less than

100

45 but less than 55 per cent of sulphuric
acid monohydrate and at least one other

1norganic substance. | | .
16. Process for manufacturing artificial

materials from viscose, which comprises

causing a viscose, prepared from an alkali

105

cellulose which has been allowed to mature
from naught to 48 hours, which viscose con-

tains not more than 5
alkal1 (calculated as NaOH), to pass
through suitably formed openings into a co-
agulating bath containing not less than 45

but less than 55 per cent of sulphuric acid 11

monohydrate and giving the coagulated vis-

cose a length of immersion in the coagulat-

ing bath of 30 to 200 centimetres. ,
17. Process for manufacturing artificial
materials from viscose, which comprises

-causing a viscose, prepared from an alkali

per cent of caustic
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cellulose which has been allowed to mature

- from naught to 48 hours, which viscose con-
per cent of sul-

tains not more than 5 per cent of caustic
alkall (calculated as NaOH), to' pass
through suitably formed openings into a co-

‘agulating bath containing not less than 45
but less than 55 per cent of sulphuric acid

k

monohydrate and stretching the_coag'upted]

material in the coagulating bath. = |
18, Process for manufacturing artificial
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~alkali
80 through suitably formed openings into a co-
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materials from viscose, which comprises
causing a viscose, prepared from an alkali
cellulose which has been allowed to mature

from naught to 48 hours, which viscose con-
tains not more than 5

alkali (calculated as NaOH), to pass
through suitably formed openings into a co-
agulating bath containing not less than 45
but less than 55 per cent of sulphurie acid
monohydrate and stretching the coagulated
material between the coagulating bath and
the collecting device.

19. Process for manufacturing artificial

materials from viscose, which comprises

causing a viscose, prepared from an alkali
cellulose which has been allowed to mature
from naught to 48 hours, which viscose con-
tains not more than 5 per cent of caustic
(calculated as N aOH), to pass

agulating bath containing not less than 45

per cent of caustic

“alkali

but less than 55 per cent of sulphuric acid

S

monohydrate and stretching the coagulated -

material in the coagulating bath and be-
tween the coagulating bath and the collect-
Ing device. : -

20. Process for manufacturing artificial

matertals from viscose, which comprises
© causing a viscose, prepared from an alkali

cellulose which has been allowed to mature
trom naught to 48 hours, which viscose con-
tains not more than 5 per cent of caustic

(calculated as NaOH), to pass
through suitably formed openings into a co-

agulating bath containing not less than 45

but less than 55 per cent of sulphuric acid
monohydrate and heating the artificial mate-
rial after washing and Erying it.

In testimony whereof I affix my signa-
ture. -

LEON LILIENFELD.
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