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The present Inventlon relates to a process of
Improving casein fibers and to the material thus
obtained.

We have found that artificlal casein fibers may
be Improved In many respects by treatlng them
with compounds of the general formulae:

CHy
R.,.NH.C O.N/

Hy
or
HyC CH;

\N.C 0.NH.R.NH.C O.N/
- e N

Iy

R: and Rz standing for aliphatlc or isocyclic
radicals or with compounds of the above-men-
tioned types substituted in the ethylene group of
the ethylene imine nucleus by hydrocarbon radi-
cals,

The sald compounds are obtained by reacting
allphatic or isocyclic monofsocyanates or diiso-
cyanates as &. g, ethyl-monoisocyanate, chloro-
ethyl-monolsocyanate, undecyl - monolsocyansate,
pentadecyl-monoisocyanate, octodecyl - monolso-
cyanate, phenyl - monoisocyanate, cyclohexyl-
monoisocyanate, tetramethylene - diisocyanate,
hexamethylene - diisocyanate, octomethylene-di-
1socyanate, para - cyclohexylene - dilsocyanate,
meta-cyclohexylene-dlisocyanate, meta - phenyl-
ene-dlisocyanate, with ethylene-imine or sub-
stitution products thereof, such as phenyl-ethyl-
ene-imine, methy! - ethylene-imine, dimethyl-
ethylene-imine, ethyl-ethylene-imine, dodecyl-
ethylene-imine, cyclohexyl-ethylene-imine,

A great number of urea derivatives suitable for
the process of the present invention are named

in the co-pending U. 8. applications Serial No. .

322,031 and Serial No. 322.032, both flled March
2, 1940, in the name of Herbert Bestlan. They
are colorless, very reactlve compounds which,
owing to thelr urea structure, possess a8 more or
less good solubility in water,

It is an object of the present Invention to im-
prove casein flbrous materials by impregnating
them with urea derivatlves of the constitution
deflned above. By caseln fibrous materials there
are understood all syntihetic flbrous materlals
prepared from natural albuminous substances,
such as casein In the proper sense, e. g. milk
casein or other albuminous substances of animal
origin, such as flsh albumin. Further there may
be used albuminous substances of vegetable orl-
gin, such as albumin from soy beans.

It i1s immaterial for the present Inventlon

which process of manufacture has been per-
formed in the production of fibrous materials
from the albuminous substances of animal or
vegetable origiln. There may also be used mix-
5 tures of fibers of different origin or mixtures of
casein fibrous materials with other textile fibers,
such as wool, real silk, artificlal silk or staple
fibers from regenerated cellulose or cellulose ace-
tate, Moreover, there may be used fibrous ma-
10 terial which has been subjected to a pre-treat-
ment, for instance with tanning compounds, such
as natural or artificial tanning agents, aldehydes,
aluminum salts or zirconlum salts and the like.
According to their solubllity the compounds may
15 be used during the impregnation from an aque-
ous solution or from an aqueous suspension or
emulsion; solutions In organie solvents may, how-
ever, also be used. The urea derlvatives may be
used alone or In mixture with other compounds
20 suitable for hardening albumin, for instance
aldehydes or metal compounds, such as basic alu-
minium compounds or zirconlum compounds.
The trealment may be performed directly after
the production of the filber or at a later stage of
25 its being worked up, for Instance at the finished
- spun goods or the tissue.

By the treatment with the urea derivatives the
properties of the casein flbrous material are con-
giderably Ilmproved. The fibrous material be-

30 comes resistant to stressings of all kinds, par-
" “ticularly to wet treatments, such as washing,
fulling, dyeing while bolling In an acid or a feebly
alkaline liquor and the like. By the treatment
according to the Invention there is also produced
a5 an Improved reslstance to stressings in practical
use., Whereas for instence the non-treated fi-
brous material when being wet-treated In the
heat, for Instance In washing, agglutinates and
in consequence thereof has a hard feel after hav-
40 Ing been dried, the treated fibrous material keeps
its original softness and suppleness and does not
show any agglutination of the individual flbers,
The natural tint is by no means impeired by
treating the material with the ureae named so
45 that the flbrous materlal treated may be dyed
Just as wool in any desired tint.

It 18 especlally remarkable that not only the
registance of the fibrous material to wet-treat-
ment is Improved but that moreover the resist-

60 ance to tearing in the dry and above all In the
wet state of the fiber is considerably increased.
By the treatment of the dyed flbrous material
the fastness to wet processing of the dyelngs is
in many cases much Improved. The dyed fibrous

65 substances treated according to the Dpresent in-
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vention may, therefore, still be subjected to other
wet Improving processes, for instance to a treat-
ment with water-repellent agents without having
to fear any action on the dyelngs,

The following examples serve to illustrate the
Invention, but they are not intended io limit it
thereto;

(1) 100 grams of finished casein fibers are
treated as follows with 20 per cent of a compound
of the formula:

CHy

s
Cuplly—NH—C O—N\
Hs

the volume of liguor belng 1:50: the materia] Is
introduced Into a liguor of 40°C; ithe temperature
is raised in the course of half an hour to 70°C
and the material is then treated for 1 hour at
70°C, centrifuged, hanged up for half ah hour,
rmsed and dried.

The suppleness of the fther 1s entirely main-
tained. The resistance to tearing in the dry
state 1s increased by about 20 per ceni to 30 per
cent. The resistance to tearing in the wet state

amounts to about 50 per cent to 60 per cent of the -

resistance to tearing in the dry stale, whereas
the resistance to téaring in the wet state of the
non-treated fibers amounts to at most 10 per cent
of the resistanee to tearing In the dry state. This
improvement of the fiber is not decreased by an
alkaline treatment during the washing or fulling
process. On dyeing the fibets while boiling in an
acld bath the fibers remain open and do not ag-
glutinate, whereas the non-treated flber is com-
rletely agglutinated on dyeing while boiling;
after drying It has a hard feel,

The derivative of urea named is obtained from
octodecyl-isocyanate and ethylene-imine by the
1eactlon in an indifferent organlc solvent or in
water, With the same good success they may
be replaced by the ureae obtained by the reac-
tion of ethylene-imine or 1.2-propylene-imine
wlth dodecyl-1socyanate or cyclohexyl-lsocyanate.

(2,) 100 grams of finished casein fibers are
treated as described In Example 1 with 20 per
cent of the urea of the following formula:

H:C CH:
N N/
N—CO—NH-(CHz)—NIO—CO0—
s N
JEF] CHa

the volume of liquor being 1:50. There is ob-
tained a fiber which as regards {ts properties is
improveéd in a manner similar to that of Exam-
ple 1, The treatment may also be carried through
in aleohol Instead of water,

The derivative of urea 1s obtained by the re-
action of 1.6-hexamethylene-diisocyanate with 2
mols of ethylene !mine in an indifferent organie
solvent or in water. The urea obtained from
meta-phenylene-diisocyanate and ethylene-imine
may be used with the same good success.

(3.) 100 grams of finished fibers obtained by
spinning a solutipn of 50 per cent of cellulose
xanthogenate and 50 per cent of fish albumen
(compare Hiltner and Mecheels, Melfand “Textil-
berichte,” 1938, page 1) are treated according
to the prescriptions given In example 1 with 20
per cent of the urea derivative mentioned in ex-
ample 2, the volume of liquor being 1:50.

The fiber maintains its entire suppleness. The
resistance to tearing in the dry and wet state
is increased by 10 to 15 per cent by the treatment
described. This improvement of the fiber is not
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washing and fulling or by overdyeing it, while
boiling.

(4.) 100 grams of casein fibers (obtalned by
the precipitation of casein solutions in acld baths
with or without the addition of alcohol or other
organic solvents, with or without an after-treat-
ment with formaldehyde or another adehyde, in
the form of an endless fiber or cut into a certain
staple length) are treated as follows with 20
grams of a compond of the formula:

Hi( CH;
l\N—c O—NH—(CHi)e—NH—C O—N/ l

Hg O
the volume of liquor being 1:50: The materizal is
Introduced into the liquor heated to 40°C. The
temperature 1s raised in the course of half an

hour to 70°C. The material is then treated for
half an hour at 70°C, centrifuged, hanged up for

= half an hour, rinsed and dried.

The complete suppleness of the fiber Is main-
tained. Its resistance to tearing in the dry state
is increased by 20 per cent. In the wet state the
slipping of the fiber is sirongly reduced by its
after-treatment, whereby the resistance to wet-
processing is improved by about 40 to 50 per
cent. By washing it in an alkaline bath of 80°C,
the treated fiber {5 not influenced, whereas most
of the non-treated fiber is dissolved. By a sub-
sequent dyeing process, while boiling, in an acid
bath, the fiber remains open, does not aggluti-
nate and, after having been dried, shows g soft
feel, whereas the non-treated fiber firmly agglu-
tinates and is hard after having been dried.

(5> 100 grams of albumin fibers from soy
beans (obtained in a manner analogous to that
of the casein fibers from albumin of soy beans as
starting material) are treated with 20 grams of
a compound of the formula:

o,C

N CH:
l/N.C O NO.{CHa)+—NH—C O—N
H,

C 11y

The method of operating and the effect obtained
are the same as in the preceding exaraple.

(6.) 100 grams of fish albumen (prepared in a
manner analogous to that of casein fibers from
fish albumen as starting material) are treated
with 20 grams of a compound

H,C

N CH;y
l/N—'C O—NH—(CH2)—NI-C 0—N
H

CHp

The same method of operating is applied as in
example 4 and the effect obtaineq is likewise the
same as that of example 4.

(7.) 100 grams of a mixed fahric consisting

"of wool and casein fiber in the proportion of

50:50 are treated in the manner described in ex-
ample 4 with 20 grams of a compound of the
formula.:

HiC CH;

p <
N—C 0—NIO—(CHz)s—NH—C 0O
Ve \l

o H

sl (lzm
The mixed fabric treated has a somewhat harder
feel, possesses ah essentially higher resistance to
tearing in the wet state and s more resistant to
washing in an alkaline bath than the non-treated
fabric. On dyeing while boiling, the easein fiber
does not stick together with the wool and after
drying, the soft feel! is mainfalned, whereas the
non-~ireated good becemes hard,



a8e8,770

(8.) 100 grams of & mixed fabric from silk
and albumin fibers from soy beans in & propor-
tion of 40:60 are treated with 20 grams of a com-
pound of the formula:

CHy

o oo
H —NH—CO—N
N

CHy

The method of operating and the effect produced
are the same as those of example 7.

(9.) 100 grams of a fiber consisting of 40 per
cent of fish albumin and 60 per cent of cellulose
spun together from a bath (compare Hiltner and
Mecheels, Mellland “Textilberichte,’”” 1938, page
1) are treated with 20 grams of a compound of
the formula:

CH;,

CiHn—NH—~C O—N/
H;

The same method of operating is applied as in
example 4 and the effect produced is likewlse the
same as that of example 4.

(10, 100 prams of a mixed fabric from albu-
min fibers from soy beans and wool In the pro-
portion of 60:40 are treated with 20 grams of a
compound of the formula:

H:C\ /C Hs
N—C O—NH—@—NH—C 0—N
) (
H, H,

while operating in the manner described in ex-
ample 7; the effect produced is the same as that
of example 7.

(11,) 100 grams of a mixed fabric from casein
fibers and artificial silk staple fiber from viscose
in the proportion of 70:30 are treated with 20
grans of a compound of the formula

CH;
s

C 1 RHlT‘_NH_ C O_NH
Hy

Method of operating and cffect produced are
those of example 7.
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(12, 100 grams of a mixed fabric from casein
fibers and artificial silk staple fiber from acetate
in the proportion of 80:20 are treated with 20
grams of & compound of the formula;

/C Ha
CICH;CHy~NH—C O0—N
AN
Ty

The same method of operating is applied as in
example 7 and the same effect as in the sald ex~
ample is obtained.

(13.) 100 grams of a mixed fabric of 40 per
cent of casein fiber and 60 per cent of cotton are
treated with 20 grams of & compound of the for-

mula:
CHa
v
NH—-CO-—N
H.C . ~N
AN Hi
N—CO-NH H
v
Ha

The material is treated as it fs described in
example 7 and the same effect is obtalned.

(14.) 100 grams of finished casein fibers are
treated as follows with 20 per cent of a mixture
consisting of 65 per cent of N-octadecyl-N'N’-
ethylene-urea and 35 per cent of the urea of the
formula:

CH; CH
NN-c 0—NH-C>—CH9—C>NH—C o-
7 AN

Hs H

the volume of liquor being 1:50: the material is
Introduced Into the lquor of 40°C. The temper-
ature s raised In the course of helf an hour to
T0°C and the material 15 then treated for 1 hour
at 70°C, centrifuged, hanged up for half an hour,
rinsed and dried.

The effect produced is the same as that de-
scribed In Example 1.
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