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My present invention relates to a process of 
producing fibers and films. . . . . . 

it is an object of the invention to provide a 
process by which fibers and films from organo 
philic polymerides may be dyed or printed in 
fast tints with acid wool dyestuffs, directly dye 
ing cotton dyestuffs, vat dyestuffs and insoluble 
dispersion dyestuffs. Further objects will be 
apparent from the detailed specification follow 
ing hereafter. - . . . w 

It has been proposed in my copending appli 
cation. Ser. No. 41,500 filed September 20, 1935, 
to make artificial textile materials such as 
threads, sheets, films, bristles, horse-hair and 
the like from cellulose derivatives and artificial 
resins, soluble in organic solvents by adding to 
the mass synthetic resinous substances which 
contain reactive halogen, oxido- or Sulfo-ester 
groups and to treat the material during or after 
the shaping operation or the further working up 
with an aminating agent or its equivalent. Films 
have also been produced which contain strongly 
degraded chloracetyl cellulose in addition to 
acetyl cellulose and these have been subsequently 
caused to react with pyridine. - . . . . 
The present invention consists in making valu 

able products of similar properties by using as 
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dimethylsulfide, trimethylphosphine, ethylene 
thiourea, N,N'-dimethylethylene thiourea, N-cy 
clohexyl-N-dimethyl thiourea, hexamethylene 
triamine, dimethylguanidine. . . . . 
These agents, insofar as they are sufficiently 

volatile, may be applied in the gaseous phase, 
in which case the presence of moisture is fre 
quently advantageous. Reaction can also be 
favored by the presence of vapors of solvents 
which cause swelling for example vapor of 
methanol, of methylene chloride, of acetone, of 
benzene or of alcohol. Slightly volatile or non 
volatile materials may be applied in liquid form 
or in the form of a solution in an inert solvent, 
which if desired may exert a limited swelling 
action. Slightly volatile or non-volatile mate 
rials can also be used, when sufficiently sparingly 
soluble in water, in the form of emulsions or 
dispersions and applied or printed on the struc 
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additional components soluble (organophilic) 
sulfonic acid esters of carbohydrates, particularly 
cellulose and its derivatives, such as hydroxy 
ethyl cellulose or mono-ethyl cellulose, further 
starch; the fibers and films obtained in the 
usual manner, for example by dry. Spinning or 
wet spinning, by casting on bands or the like, 
maybe treated with aminating agents or their 
equivalents during the manufacture or at a 
later period. In this manner there are obtained 
products having an enhanced affinity for many 
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ture or to a preliminary product thereof, par ticularly to a web. 
In order to avoid as far as possible a yellowing. 

owing to the amination treatment it is desirable 
to keep the temperature of the reaction as low 
as is practicable and to avoid unnecessary excess 
of the treating agent. The presence of aldehydes 
or of pronounced reducing agents may some 
times be favorable in this sense. . . . 
A yellowing which may have already occurred 

may be removed or diminished by a bleaching 
agent, in particular acid bleaching agents, for 
instance potassium permanganate in presence of 
sulfuric acid, acid dispersions or arylsulfochlor 
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dyestuff components and for agents for treating 
textiles, particularly those having acid groups. 
The increased affinity for dyestuffs is also by no 
means limited to acid wool dyestuffs but extends 
also to directly dyeing cotton dyestuffs, also to 
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vat dyestuffs and particularly insoluble disper 
sion dyestuffs. These latter are particularly 
easily and quickly adsorbed, which is important 
in printing. In many cases the fastness of the 
dyeings, for instance towards acid gases, is con 
siderably improved. Aminating agents, by 
means of which this increase of affinity may 
be attained, are for example: Ammonia, methyl 
amine, dimethylamine, trimethylamine, cyclo 
hexylamine, piperidine, morpholine, N-methyl 
morpholine, ethylene-diamine, tetramethyl-di 
amine, piperazine, N.N-dimethylpiperazine, 
ethylene-imine, C-methylethylene imine, N 
methylethylene imine, N-butylethylene imine, 
dimethylaniline, pyridine, picoline, pyridine-6- 
carboxylic acid methyl ester, quinoline, iso 
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amides or a bleaching by exposure to light. 
The reactivity of the structure may, as will 

appear presently, be considerably increased by 
the addition of further components to the film 
or fiber-forming colloids before the casting or 
Spinning which have a higher swelling capacity 
than that of the main material or obtain an 
increased degree of swelling by a moderate 
hydrolysis by which hydroxy groups are lib 
erated. Such materials are, för example poly 
meric vinyl esters, such as vinyl formate, vinyl 
acetate, vinyl methoxyacetate. Especially the 
easily decomposed vinyl formate or a mixed poly 
merizate having this component produces a 
strong increase in swelling. Hydrolysis of this 
kind may occur before the amination proper. 
Generally, however, it is preferable to conduct 
hydrolysis and amination in a single operation. . 
Quite particularly active and valuable are ad 
ditions of Substances to the fiber-forming colloids 
which contain acid or latent acid groups which, 
for example, become freed by hydrolysis or oxi 
dation. Hydrolytic decompositions may in this 
case also occur simultaneously with the amina 
tion; any oxidizing, however, must precede the 
amination. Suitable additional polymeric sub quinoline, dimethylthiazole, 4-methyl-imidazole, 60 stances with acid or latent acid groups are, for 

  



example, the polymerizates and mixed poly 
merizates which contain unsaturated acids, for 
instance acrylic acid or maleic acid, as compo 
nents, especially the anhydric mixed polymer 
izates from maleic anhydride and vinyl deriva 
tives, for example the mixed polymerizate from 
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vinyl alkyl ether or vinyl carboxylic acid ester 
with maleic anhydride, which products are easily 
obtainable in the manner described in German 
Specification No. 540,101. 
with acid groups described in my copending ap 
plication Ser. No. 57,524 filed January 4, 1936 
(British Patent No. 459,711), are available for 
the purposes of the invention. 
The products which in aminated condition 

contain both acid and basic groups are particul 
larly valuable from the point of view of dyeing. 
They may be dyed with selected members from 
practically all dyestuffs classes and exhibit a re 
markably good stability to boiling. The affinity 
for dyestuffs and in many cases also to the re 
activity in the amination may be further en 
hanced if in addition to the sulfonic acid ester of 
a polymeric carbohydrate a synthetic resinous 
substance of high molecular weight is added 
which at the same time contains groups capable 
of amination. Such substances are, for example, 
halogen derivatives like polyvinyl chloracetate, 
mixed polymerizates containing vinyl-a-halogen 
acyl radicals, polyglycide chloracetate, Y-chloro 
B-hydroxypropyl ethers of resinous polyhydroxy 
compounds, arylsulfonic acid esters or polyglycide 
of hydroxy-alkylated phenol formaldehyde con 
densation products of the "Novolak' type. 
Novolak is a soluble, non-hardened condensation product from phenol and formaldehyde produced 
by reacting the components in an acid medium. 
“Novolak' is a registered trade-mark. 
As a basis for the textile materials having the 

additions prescribed by this invention there come 
into consideration in the first place cellulose de 
rivatives such as cellulose esters and ethers, poly 
vinyl formals, mixed polymerizates from acrylic 
acid nitrile and vinyl alkyl ethers, or from acrylic 
acid amide and vinyl alkyl ethers, also polyvinyl 
chloride soluble in acetone. The heterogeneous composition of fibers and 
films from dissimilar components results in a par 
ticularly good receptivity of the aminated fiber 
for dyestuffs of comparatively high molecular 
weight similar to that which is exhibited by prod 
ucts such as polyvinylchloracetate. Moreover, 
the embedded additional component acts as a 
protective against the washing out of the ami 
nated substance in an acid treating bath. The 
aminated product, however, may also be fixed by 
after-treatment with an aldehyde, or an anionic 
compound yielding sparingly soluble and/or hy 
drophobe salts. The following examples illustrate the invention. 

(1) An acetate artificial silk consisting of 90 
parts of acetyl cellulose having 54.2 per cent of 
bound acetic acid and 10 parts of toluene sulfo 
cellulose, having about 2 toluene sulfo-radicals 
for each glucose unit, are heated in a chamber 50 
times the volume of the silk with twice the cal 
culated proportion of pyridine for 16 hours at 80' 
C. In order that the evaporation of the pyridine 
may be uniform the liquid is absorbed in a porous 
body. 

Instead of pyridine there may be used with like 
result trimethylamine, ethylene imine, N-methyl 
ethylene imine, N-butyl ethylene inline. The 
aminated silk may be dyed with acid dyestuffs 

Also other materials. 0. 
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Farbstofftabellen, 7th ed., vol. II, page 88), Acid 
Anthracene Red 5BL (Schultz Farbstoftabellen, 
7th ed., vol.II, page 187), Acid Anthracene Brown 
RE: (Schultz Farbstofftabellen, 7th ed., vol. II, 
page 187), in the last named case with after 
chroming; the dyeings are intense and fast. 

(2) A spinning solution consisting of 17.5 per 
cent of acetyl cellulose having 54.2 per cent of 
combined acetic acid, 1.5 per cent of toluene 
sulfo-cellulose having 2 toluene sulfo-radicals for 
each glucose unit, 1 per cent of the mixed poly 
merizate from 1 mol vinyl methyl ether and 1 
mol maleic anhydride and 80 per cent of acetone 
is spun by the dry spinning process. The silk 
obtained after amination with N-butylethylene 
s is dyed intensely by acid dyestuffs at 70 
(3) A spinning solution consisting of 18 per 

cent of acetyl cellulose, 5 percent of polyvinyl 
chloracetate and 5 per cent of toluene sulfo-cel 
lulose with 2 acyl radicals for each glucose unit 
is spun by the dry spinning process. The silk has 
approximately the normal physical properties of 
an acetate silk from the same acetate without the 
addition of a substance capable of being aminat 
ed. By treatment with pyridine vapor in the 
manner described in Example 1 there is obtained 
a textile material which can be dyed fast in 
tense tints with dyestuffs having acid groups or 
with dyestuff derivatives such as Indigosol Green 
(Schultz Farbstofftabellen, 7th ed., vol. II, page 
133) by the nitrite method. 

(4) A mixture of 80 parts of ethyl cellulose 
having 41 percent of ethoxyl and 20 parts of 
toluene sulfo-cellulose having about 2 toluene 
Sulfo-groups for each glucose unit is dissolved in 
a mixture of methylene chloride and alcohol 
(85:15) and cast to form films. After amination 
with pyridine or dimethyl thiazole the films may 
be dyed intensely by means of acid dyestufts. 

(5) There is spun by the dry spinning process 
a solution of 17.5 parts of acetyl cellulose having 
54.2 per cent of combined acetic acid, 1.5 per 
cent of toluene sulfo-cellulose having 2 acyl radi 
icals for each glucose unit and 1 per cent of the 
mixed polymerizate from 1 mol vinyl chloride 
and 1 mol maleic anhydride hydrolized to yield 
the polymeric acid, in 80 parts of acetone (strict 
ly speaking 79.15 if the water introduced together 
with the mixed polymer is calculated). By 
treatment with vapor of pyridine the silk, ac 
quires basic properties. The mixed polymerizate 
is worked into the spinning solution in the form 
of an aqueous solution of 60 per cent strength. 

(6). A solution of 17.5 parts of acetyl cellulose, 
5 parts of polyvinyl acetate and 5 parts of 
ethane-sulfo-cellulose in a mixture of methylene 
chloride and methanol (85:15) is spun as art 
ficial silk. By treatment from 12 hours with twice 
the calculated proportion of N-methylmorpho 
line in toluene at 60° C. the silk is aminated and 
may now be dyed with acid wool dyestufts and 
with many substantive dyestuffs. 

(7) A solution containing 17.4 per cent of 
acetyl cellulose having 54.2 per cent of combined 
acetic acid, 0.8 per cent of toluene sulfo-cellulose, 
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0.8 per cent of polyvinyl chloracetate and 0.8 
per cent of the mixed polymerizate from 1 mol 
vinyl methyl ether and 1 mol maleic anhydride 
is spun. The silk thus obtained may be dyed in 
presence of 7 per cent of cyclohexyl dimethyl 
thiouree, at 70-80' C. with 3 percent of Alizarine 
Cyanine Green G. Extra (Schultz Farbstofta 
bellen, 7th ed., vol. I, page 532); strong tints are 

such as Alizarine Cyanine Green 5G (Schultz 75 produced. 
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(8) A. solution of acetyl cellulose containing 

7.5 per cent of toluene sulfo-cellulose and 2.5 
per cent of the mixed polymerizate from vinyl 
formate and maleic anhydride is spun and the 
fiber is treated directly after it has left the Spin 
ning cell with a solution of 15 per cent strength 
of isoquinoline in dilute acetone. After evapora 
tion of the acetone the fiber is heated at 70 C. 
in a closed chamber for SOme time; it is then cut 
to staple and further worked up in the usual 
later, 
(9) A Spinning solution containing 18 per cent 

of acetyl cellulose having 54.2 per cent of con 
bined acetic acid and 4 per cent of an acetyl 
toluene-sulfonyl-cellulose containing about 2 
acetyl radicals and about 0.7 toluene Sulfonyl 
radicals for each glucose unit, the solvent being 
a mixture of methylene chloride and ethanol 
(85:15), is spun by the dry spinning process to 
form artificial silk. The silk is then aminated by 
means of trimethylamine; it may then be dyed 
deep tints with acid dyestuffs, for instance 
Orange II (Schultz Farbstofftabellen, 7th ed., vol. 
I, page 86), or Alizarine Direct Blue A (Schultz 
Farbstofftabellen, 7th ed., vol.II, page 9). 

(10) A Solution of hydroxyethy cellulose ace 
tate in acetone which contains 10 per cent of tol 
uene sulfo-starch is worked up into a film from 
a mixture of methylene chloride and alcohol 
(80:20). The film is aminated by treatment with 
a solution of pyridine in toluene, whereupon it 
exhibits good affinity for acid dyestuffs. 

(11) 18 parts of acetyl cellulose having 52.5 
per cent of combined acetic acid and 2 parts of 
the ether ester from dimethyl cellulose and di 
ethylaminosulfochloride, in a mixture of methyl 
ene chloride and alcohol (80:20) is cast into the 
form of a film. The ether ester is obtained by 
heating the ether with the acid chloride in an in 
different solvent in presence of an agent which 
binds hydrogenhalide. 

(12) A 16 per cent solution of 92 parts cellu 
lose acetate having 59.2 per cent of bound acetic 
acid and 8 parts phenylsulfonyl starch in acetic 
acid is spun by the Wet Spinning process. The 
silk obtained is treated with a 4 per cent solution 
of benzylamine in aqueous pyridine of 25 per 
cent strength at 75° C. for one hour. The silk is 
aminated and slightly Saponified and can now 
be dyed with many acid dyestuffs. By addition 
of swelling agents to the dye bath the number of 
dyestuffs available is increased. 
What I claim is: 
1. A process which comprises preparing a so 

lution of cellulose acetate, adding theretO 10 
parts of the weight of the cellulose acetate of 
toluene-sulfo cellulose, spinning artificial silk 
therefrom by the dry Spinning process, heating 
the resulting silk at about 80° C. for about half a 
day to a day in an atmosphere containing pyri 
dine Vapor. 
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3. 
3. A process which comprises preparing a so 

lution of about 18 per cent of acetyl cellulose, 5 
per cent of polymerized vinyl chloracetate, and 5 
per cent of toluene-sulfo cellulose, Spinning fi 
bers from said solution, and treating said fibers 
at 80° C. for a considerable time with dimethyl 
thiazole. 

4. A process which comprises preparing a so 
lution of a polymeric organophilic colloid se 
lected from the group consisting of cellulose de 
rivatives and fiber-forming Synthetic resins, add 
ing to the Said Solution a Soluble ester of a poly 
meric carbohydrate with a sulfonic acid, form 
ing fibers or foils from said solution, and reacting 
Said fibers and foils with a compound selected 
from the group consisting of amines and amine 
derivatives. 

5. A process which comprises preparing a so 
lution of a polymeric organophilic colloid se 
lected from the group consisting of cellulose de 
rivatives and fiber-forming synthetic resins, add 
ing to the said solution a soluble ester of a poly 
meric carbohydrate with a sulfonic acid, forming 
fibers or foils from said solution, and reacting 
said fibers and foils with a compound Selected 
from the group consisting of amines and amine 
derivatives in gaseous condition. 
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2. A process which comprises preparing a solu 
tion in acetone comprising mainly acetyl Cellu 
lose, a comparatively small amount of toluene 
sulfo cellulose having in its molecule 2 toluene 
sulfo-radicals per glucose unit and a compara 
tively small amount of a mixed polymerizate 
from vinyl methyl-ether and maleic anhydride, 
spinning fibers from said solution by the dry 
spinning process, and treating said fibers with 
an alkylene imine. 
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6. A process which comprises preparing a so 
ution of a polymeric Organophilic colloid se 
lected from the group consisting of Cellulose de 
rivatives and fiber-forming synthetic resins, add 
ing to the said solution a soluble ester of a poly 
meric carbohydrate with a sulfonic acid, adding . 
further to the said Solution a Synthetic resinous 
Substance containing in its molecule an alkylat 
ing group, forming fibers and films from said 
Solution, and treating said fibers and films with a 
compound Selected from the group consisting of 
amines and amine derivatives. 

7. A process which comprises preparing a so 
lution of a film-forming polymeric organophilic 
colloid selected from the group consisting of cel 
lulose derivatives and fiber-forming synthetic 
resins, adding to the said solution a Soluble es 
ter of a polymeric carbohydrate with a Sulfonic 
acid, adding further to the said solution a poly 
meric substance having a higher SWelling capaci 
ty in water than said first named film-forming 
compound, forming fibers or films from said So 
lution, and treating said fibers or films with a 
compound selected from the group consisting of 
amines and amine derivatives. 

8. A process which comprises preparing a so 
lution of an organic cellulose derivative, adding 
to said solution a soluble ester of a polymeric 
carbohydrate with an organic sulfonic acid, 
forming fibers or foils from said solution, and 
treating said fibers or foils With a compound se 
lected from the group consisting of amines and 
amine derivatives. . 

9. Artificial fibers and films made of an organo 
phil colloid which has incorporated and fixed 
within the body of the fibers and films a Sub 
stance consisting of the reaction product of a 
Soluble ester of a polymeric carbohydrate Se 
lected from the class consisting of cellulose and 
starch with a sulfonic acid, and a compound Se 
lected from the group consisting of amines and 
amine derivatives. 

• PAUL SCHIACK. 

  


