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This invention relates to the treatment of cel 
lulosic textile fibers and involves altering or mod 
ifying the properties of such fibers. 
In the processing of cellulosic fibers, partic 

ularly in the form of yarn or cloth, it is cus 
tOmary to Subject Such materials to one or more 
operations such as bleaching, dyeing or mercer 
izing. Prior to these operations the fibers gen 
erally are treated with aqueous alkali or certain 
enzymes or other agents which will remove grease, 
Waxes, sizing and/or other extraneous substances 
and thereby render the fibers more susceptible or 
amenable to the operations of dyeing, bleaching, 
mercerizing, etc. I have noted if cellulosic or 
Vegetable fibers are treated with certain aqueous 
Solutions of Copper compounds Subsequent to re 
moval of sizing, grease, etc., then the properties 
of such fibers may be altered or modified to some 
degree and as a result they behave in an unex 
pected manner in the finishing operations which 
may be employed. I have noted also in some in 
stances that the physical appearance of the treat 
ed yarn or cloth is altered or modified somewhat 
as compared with the original or untreated ma 
terial. Thus, for example, the luster of the treat 
ed goods may be slightly less than that of the 
untreated goods, or the twist of yarn may be 
somewhat greater or the feel of yarn may be 
firmer due to the treatment described in this 
specification. - 

The copper compounds which I prefer to use 
are those Water-soluble Substances resulting from 
the interaction of an alkylolamine and a cdpper 
salt or oxide or hydroxide. More properly these 
water-soluble Substances can be designated as 
alkylolamine-copper complexes. Interaction can 
be effected, for example, by dissolving a copper 
salt, such as the chloride, acetate or sulfate, in 
water and then adding an alkylolamine in sufi 
cient quantity to give a clear blue solution. . Addi 
tion of the alkylolamine to the aqueous solution 
of a copper salt apparently results in two reac 
tions: first, the formation and precipitation of 
copper hydroxide With the simultaneous forma 
tion of a water-soluble salt of the alkylolanine; 
and second, on continued addition of the amine, 
interaction of the alkylolamine with copper hy 
droxide to give the Water-soluble alkylolamine 
copper complex. Y 
Another method comprises dissolving the cop 

per salt in water, adding a sufficient quantity of 
an aqueous alkali (e. g., an aqueous solution of 
sodium or potassium hydroxide) to precipitate 
the copper as its hydroxide or hydrated oxide, 
washing the insoluble material with water until 
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it is substantially free of the alkaline precipitant, 
and then dissolving the copper hydroxide (or hy 
drated oxide) in an aqueous solution of alkylol 
amine. This method furnishes a solution of the 
alkylolamine-Copper complex which is substan 
tially devoid of dissolved alkylolamine salts. 

Still another manner in which I may prepare 
solutions applicable for my purpose comprises 
mixing an aqueous Solution of the copper salt 
with an aqueous solution of a Salt, e.g., a sodium 
or potassium salt, of an Organic (carboxylic) acid, 
filtering and washing the resulting water-insol 
uble copper compound, and dissolving the latter 
in an aqueous solution of an alkylolamine. As 
an alternative procedure, Copper hydroxide (or 
Oxide) is dissolved in an aqueous Solution of an 
alkylolamine and to the copper Solution is added 
a Carboxylic acid in an amount equivalent to the 
copper content. 
Aqueous solutions of the alkylolamine-copper 

complex prepared by any of the above-mentioned 
methods, or by any other convenient and equiv 
alent procedure, are Suitable for my purpose. 

Cellulosic fibers can be treated in any conven 
25 ient manner with the aqueous solutions of alkylol 
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amine-copper complexes. For example, the 
fibers in the form of cloth or yarn are immersed 
in the solution, kept immersed for a sufficient 
period of time to obtain the desired effect, and 
afterwards are removed from the solution and 
washed with Water. If Washing with the latter 
liquid does not remove substantially all of the 
copper compound from the fibers, then they may 
be washed with a dilute aqueous solution of an 
acid which will form Water-soluble copper salts, 
e.g., sulfuric, hydrochloric or acetic acid. After 
treatment with the acid, the fibers should be 
rinsed well with water. Instead of employing an 
aqueous solution of an acid for effecting removal 
of Small quantities of the copper compound re 
tained by the treated fibers, a Water solution of 
a substance which forms water-soluble complex 
compounds with Copper, for example, sodium 
thiosulfate, can be used. w 
Treatment of the cellulosic fibers is not to be 

limited merely to immersing the fibers in the 
solution of the alkylolamine-copper complex. To 
illustrate, after the fibers have been immersed 
sufficiently long so that they are completely sat 
urated with the treating liquid, they may be re 
moved from the latter, pressed to remove non 
adsorbed or adhering liquid, and while still damp 
with the copper solution kept in a suitable con 
tainer for the necessary period of time. Again, 
if the fibers are in the form of cloth, the solution 
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of alkylolamine-copper complex may be applied 
in the form of a spray to the fibers until the 
latter are thoroughly saturated. 
In most instances it is suitable to effect treat 

ment of the fibers at atmospheric or room ten 
perature. However, I do not wish to be limited 
to such a temperature, as lower temperatures (for 
example, 0° C. or -10° C.) or higher temperatures 
(e. g., 60° C. or 100° C.) may prove to be more 
useful. The temperature and duration of treat 
ment, as well as the concentration of the solution 
of alkylolamine-copper complex, are factors 
which can be readily determined for the partic 
ular material at hand. 
The following examples will illustrate my in 

vention though I do not wish to be limited only 
to them. It will be understood that in each 
case the textile material was freed of sizing, dirt, 
grease, etc., by a suitable operation prior to the 
treatment described. 

Eacample 1.--An aqueous solution was prepared 
by dissolving copper chloride (CuCl2.H2O) in 
water, adding solid 2-amino-2-methyl-1,3-pro 
panediol slowly until the precipitate which was 
formed at first had dissolved and a clear blue 
liquid was obtained, and then diluting with water 
until the concentration of the solution was equiv 
alent to 2.5 g. of CuCl2·2H2O per 100 cc. 

Bleached cotton yarn was immersed in this SO 
lution at room temperature for 30 minutes, using 
approximately by weight 8 parts of liquid to 1 
part of yarn. Afterwards, the yarn was washed 
well with cold water and then dried. 
A portion of the treated yarn as well as One of 

the original bleached untreated yarn were dyed 
in separate baths using by weight 100 parts of 
water per 1 part of yarn and 3 per cent (based 
on the weight of yarn) of a yellow substantive 
dye. In each case the baths (with the Cotton 
goods therein) were kept at a temperature of 
80-90° C. for 20 minutes and then allowed to cool 
for 20 minutes. The samples were removed from 
the respective baths, rinsed well with cold water 
and air-dried. It was noted that the cotton goods 
which was treated with the copper Solution was 
lighter in color. 

Eacample 2.-Portions of the copper-treated 
bleached cotton yarn from Example 1 and of the 
initial bleached yarn were mercerized in the foll 
lowing manner: The yarn was stretched on a 
WOOden frame and the latter was immersed for 
4 minutes in an aqueous Solution of sodium hy 
droxide of sp. gr. 1.27. The frame then Was re 
moved from the alkaline liquid and the samples 
of yarn, while on the frame, were washed succes 
sively with water, dilute sulfuric acid and water. 
Afterwards, they were removed from the frame 
and dried. 
The mercerized samples were dyed in separate 

baths in the manner described in Example 1 and 
the same dye was employed. It was noted that 
the yarn which had been pretreated with the 
Copper Solution was distinctly lighter in color and 
also did not exhibit as much luster or sheen as the 
other sample. Both samples, however, were much 
darker in color than the corresponding ones from 
Example 1, S. 

Eacample 3-Crystalline copper sulfate 

(CuSO4·5H2O) 

was dissolved in water, then 2-amino-2-methyl 
i-propanol was added slowly until a dark blue 
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Solution was obtained, and afterwards the latter 
Was diluted with water until its concentration 75 

4. 
was equivalent to 1.57 g. CuSO4.5H2O per 100 cc. 
of Solution. Bleached linen cloth was saturated 
with the Solution of alkylolamine-copper complex 
and the damp cloth was placed on a frame and 
left exposed to the atmosphere for 18 hours. At 
the end of this period of time, the fabric was sub 
stantially dry to the touch and was blue in color. 
The linen was then washed successively with wa 
ter, dilute aqueous sulfuric acid and water, and 
dried. 
This portion of cloth as well as one of the 

bleached but untreated fabric were dyed as indi 
cated in Example 1, with the exception that a blue 
Substantive dye was used. It was noted that the 
Copper-treated sample was much lighter in color. 
The dyeing Operation was repeated using the 

dyed Samples but this time employing 4 per cent 
of dye (on basis of weight of cloth) in the case 
of the non-treated linen and 4.5 per cent dye in 
the case of the copper-treated sample. Although 
both Samples were somewhat darker in color due 
to this second dyeing operation, the copper-treat 
ed sample was still lighter in color and did not 
exhibit a sheen or gloss to as great a degree as 
the other sample. 

Eacample 4-Crystalline copper chloride was 
dissolved in water, monoethanolamine was added 
slowly until a clear blue colored liquid was ob 
tained, and the latter then diluted with water 
to give a solution whose concentration was equiv 
alent to 5.0 g. of CuCl22H2O per 100 cu. Un 
bleached cotton yarn was immersed in this solu 
tion for 1.5 hours, then removed and washed suc 
Cessively with Water, dilute aqueous sodium thio 
sulfate and water. Afterwards the yarn was 
dried. 
This Sample and also one of the unbleached, 

untreated yarn were dyed (in separate baths) us 
ing 50 parts of water (by weight) to 1 part of 
yarn and 5 per cent (based on weight of yarn) of 
a red substantive dye. The dye baths containing 
the cotton goods were kept at a temperature of 
80-90 C. for 30 minutes and then were allowed 
to cool for 30 minutes. The samples were re 
moved, rinsed with cold water and air-dried. It 
was observed that the material which had been 
treated with the alkylolamine-copper complex was 
much darker in color than the other. Also, the 
Copper-treated yarn had the appearance of being 
Somewhat more tightly twisted than the untreated 
material, 

Eacample 5.--Crystalline copper chloride was 
dissolved in Water and to the solution was added 
monoethanolamine until a clear blue liquid was 
obtained and then an additional quantity of the 
amine, equal to 30 per cent of that initially used, 
was admixed with the blue liquid. The latter 
then was diluted with water to yield a solution 
Whose concentration was equivalent to 7.5 g. of 
CuCl2·2H2O per 100 cc. 

Bleached cotton cloth was immersed in a por 
tion of the solution of alkylolamine-copper com 
plex for a few minutes, and then removed and 
pressed sufficiently to eliminate non-adsorbed 
liquid. The cloth saturated with liquid was 
placed in a container in which the temperature 
was maintained at 60° to 65° C. and kept there 
for 30 minutes. At the end of that time the fab 
ric was substantially dry and blue in color. It 
Was Washed well with cold water and after wring 
ing as dry as possible the textile material was 
Saturated again with the solution of alkylolamine 
copper complex and heated for 30 minutes at a 
temperature of 60 to 65° C. After this second 
heating Operation, the sample was washed suc 
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cessively with Water, dilute aqueous sulfuric acid 
and Water. 
This treated Sample and also one of the original 

bleached but untreated cotton cloth were dyed 
separately, using 100 parts of water per 1 part 
Of cloth and 10 per cent (based On Weight of 
cloth) of a green substantive dye. In each in 
stance the dye bath. Containing the cloth was 
kept at a temperature of 80 to 90° C. for 30 min 
utes and then allowed to cool for 30 minutes. The 
two portions of fabrics then were rinsed with cold 
water and air-dried. 

It was noted that the copper-treated cloth was 
much lighter in color than the untreated cloth. 
Also, the copper-treated fabric had the appear 
ance of being more closely woven than the non 
treated fabric. 

Eacample 6.-Copper sulfate (CuSO4.5H2O) was 
dissolved in Water and to the solution was added 
a quantity of aqueous sodium hydroxide slightly 
in excess of that required to precipitate all the 
copper as the hydroxide. The precipitate was 
permitted to settle and the supernatant liquid 
then Separated. Afterwards, the precipitate was 
Washed with cold water by mixing the insoluble 
material with the aqueous liquid, allowing it to 
settle and then withdrawing the supernatant 
layer of water. This operation was repeated un 
til the wash water was neutral to litmus and 
substantially free of dissolved salts. During this 
Washing the precipitate changed in color from 
a blue to a dark brown, indicating a partial con 
version at least of the copper hydroxide into cop 
per oxide. This brown colored material was fil 
tered and as much water as possible was removed 
by draining. While still wet, a portion of the 
Water-inSoluble compound was mixed with a 30 
per cent aqueous solution of triethanolamine, 
and the mixture allowed to stand for several 
hours with an occasional stirring. Finally, the 
liquid was separated by filtration from the un 
dissolved material. This procedure yielded a 
blue solution which contained 0.90 g. of copper 
Oxide per 100 cc. and a considerable excess of 
triethanolamine over that required to react with 
this quantity of copper oxide. 

Eacample 7-Unbleached linen cloth was satu 
rated with some of the solution from Example 6, 
Saturation in this instance being accomplished 
by allowing the solution of alkylolamine-copper 
complex to drop slowly onto the fabric. The 
latter was left exposed to the atmosphere for 3 
hours, during which time some liquid evaporated 
from the textile material. The latter again was 
Saturated with some of the solution from Exam 
ple 6 and left exposed to the atmosphere for ap 
proximately 12 hours. The cloth, which was still 
wet to the touch, then was washed well with 
Water. 
This treated linen sample and also one of the 

original untreated linen were bleached (sep 
arately) using 15 parts of an acqueous Solution 
of sodium hypochlorite (containing 0.42 g. Of 
available chlorine per liter) to 1 part of cloth. 
Treatment with bleaching solution was continued 
for 1.25 hours, after which the samples were 
soured (separately) in dilute aqueous Sulfuric 
acid, then washed successively with water, dilute 
aqueous sodium thiosulfate and water. 
After they were dried, portions of each of the 

bleached samples (which were not completely 
decolorized and exhibited no appreciable differ 
ence in color between themselves) were dyed sep 
arately, using in each case 100 parts of Water 
per i part of cloth and 5 per cent (on weight of 
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6 
cloth) of a yellow substantive dye. The baths 
containing the samples were kept at a tempera 
ture of 80 to 90° C. for 30 minutes and then 
allowed to cool for 30 minutes. The samples 
Were removed from the baths, rinsed well with 
cold water and air-dried. It was noted that the 
copper-treated linen fabric was darker in color 
and also possessed a clearer and brighter color 
than the non-treated sample. 
The remaining portions of undyed, bleached 

fabrics were boiled for 15 minutes with 1 per 
cent aqueous soditum carbonate, washed well with 
Water, dried and again subjected to a bleaching 
Operation with sodium hypochlorite as described 
above. Each of the twice-bleached samples were 
dyed, using the same procedure and dye as that 
just mentioned above. In this instance also the 
sample of linen fabric which had been pretreated 
With the solution of alkylolamine-copper complex 
Was darker in color and also possessed a slight 
gloss or sheen as contrasted with the other sam 
ple. 

Eacample 8.--To a portion of the solution from 
Example 6, oleic acid was added in an amount 
equivalent to the copper oxide dissolved in the 
liquid (i.e., in the ratio of 2 mols of acid to 1 
mol of copper oxide). The mixture was stirred, 
at room temperature, until all of the acid was 
dissolved. Bleached cotton cloth was covered 
With Some of the solution of alkylolamine-copper 
complex containing dissolved oleic acid and kept 
immersed therein for 1.5 hours. Next, the cloth 
Was removed, pressed to eliminate adhering liquid 
and then washed successively with water, dilute 
aqueous SOdium thiosulfate and Water, 
This sample of treated cotton fabric and also 

One of the original untreated fabric were dyed 
separately, using 100 parts of water per 1 part of 
cloth and 5 per cent (On weight of cloth) of a 
red substantive dye. In each case the bath was 
kept at a temperature of 80-90° C. for 30 minutes 
and then allowed to cool for 40 minutes. After 
Wards, the samples of textile material were rinsed 
Well with cold water and air-dried. In this case 
it was noted that the copper-treated sample was 
much darker in color and also possessed a softer 
feel than the other sample. 

Eacample 9-Dried flakes of a white commer 
cial soap were dissolved in Water in a sufficient 
amount to furnish approximately a 0.75 per cent 
Solution. To the latter was added, at room tem 
perature and with constant stirring, a dilute 
aqueous Solution of copper sulfate, the quantity 
of Copper salt slightly less than that required to 
react with all the soap. The resulting green 
precipitate of copper soap Was allowed to settle, 
and the supernatant liquid withdrawn. After 
washing the precipitate once with water by de 
cantation, it was filtered, washed well with water 
while on the filter, and permitted to drain. 
A portion of the same precipitate was admixed 

with a small quantity of water and monoethanol 
amine was added slowly to the mixture, which 
became a blue jelly-like mass. The latter Was 
mixed with a small quantity of water and Warmed 
gently whereupon it became fluid. After adding 
sufficient monoethanolamine to obtain a clear 
blue liquid, the latter was cooled to room tem 
perature. Analysis indicated the copper content 
of the solution of alkylolamine-copper complex 
was equivalent to 200 mg. of copper oxide per 
100 cc. 

Eacample 10.-Unbleached cotton cloth was 
covered with some of the solution from Example 9 
and kept immersed therein for 48 hours. At the 
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end of this time the cloth was taken out, pressed 
to remove as much liquid as possible, and then 
washed successively with water, dilute aqueous 
sodium thiosulfate and water, and dried. 
This treated sample and also one of the un 

treated unbleached cloth were dyed separately, 
using 75 parts of water to 1 part of cloth and 5 
percent (based on weight of cloth) of a yellow 
substantive dye. Dyeing was conducted for 30 
minutes at a temperature of 80' to 90' C. for 30 
minutes and then the baths (containing the sam 
ples) were allowed to cool for 30 minutes. The 
fabrics were removed, rinsed with cold Water 
and air-dried. The copper-treated sample was 
slightly more yellow in color, was a brighter yell 
low color and possessed a somewhat softer feel 
than did the untreated sample. 
From the foregoing description it will be seen 

that my invention comprises treating cellulosic 
fibers, such as those of cotton, linen, and the like, 
with an aqueous solution of an alkylolamine 
copper complex and then removing substantially 
all of the alkylolamine-copper complex adsorbed 
or retained by the fibers. Treatment can be 
effected at atmospheric or room temperature or 
at somewhat higher or lower temperatures. Also, 
the cellulosic fibers may be treated with the solu 
tion of alkylolamine-copper complex either prior 
to or subsequent to such operations as bleaching 
or mercerizing. 
The alkylolamines which are suitable for my 

purpose are not only water-soluble compounds 
but are either monohydroxy or polyhydroxy sub 
stances. In addition, they may be primary, sec 
ondary or tertiary amines. The following are 
examples of alkylolamines which are applicable: 
monoethanolamine, a monohydroxy primary 
amine; diethylethanolamine, a monohydroxy ter 
tiary amine; diethanolamine, a polyhydroxy sec 
ondary amine; triethanolamine, a polyhydroxy 
tertiary amine; and methyldiethanolamine, a 
polyhydroxy tertiary amine. The proportion of 
alkylolamine employed in the solutions for treat 
ing cellulosic fibers may be just equal to that re 
quired to form the corresponding copper complex 
compound, or the alkylolamine may be present 
in excess of that proportion. I prefer that the 
alkylolamine be substantially the only alkaline 
compound (other, of course, than the copper hy 
droxide or copper oxide) present in solution and 
that the solution be substantially free of alkalies 
such as sodium or potassium hydroxide. 
Any convenient method of treating the fibers 

may be employed. I have illustrated my invene 
tion by one method which comprised immersing 
the fibers in the solution of alkylolamine-copper 
complex and permitting them to remain therein 
for a period of time necessary to secure the de 
sired effect. Another procedure described herein 
comprised saturating the fibers with the treating 
solution and then exposing them to the atmos 
phere whereby a slow evaporation of water oc 
curred and fibers dry to the touch but impreg 
nated with the alkylolamine-copper complex were 
obtained. Many variations of these methods or 
procedures are applicable. For example, the 
fibers can be saturated with a solution of alkylol 
amine-copper complex and afterwards exposed 
to the atmosphere for a sufficient period of time 
which allows only partial evaporation of water. 
Again, the fibers can be saturated with an aque 
ous solution of a copper salt and then covered with 
or immersed in an aqueous Solution of an alkylol 
amine. In the latter instance, of course, the 
quantity of amine in the solution should be great 
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enough to form the corresponding copper com 
plex. Neither do I wish to be limited to only one 
treatment of a particular sample of cellulosic 
fibers with a solution of alkylolanine-copper con 
plex. In some instances two or more treatments 
may be necessary before effects of the desired 
degree are obtained. 
The same solution of alkylolamine-copper com 

plex may be employed in the treatment of two 
or more samples of cellulosic fibers. After using 
the solution once, it may be brought back to its 
original concentration (if desirable or necessary) 
by the addition of one or more of its components, 
i. e., by addition of water, alkylolamine or copper 
salt. The needed quantity of any one or more uf 
these components can be determined readily by 
analysis of the solution which has been employed 
in the treatment of cellulosic fibers. 
What I claim is: 
1. The process which comprises treating una 

dyed cellulose fibers with an aqueous solution of 
an alkylolamine-copper complex as the essential 
treating agent, the alkylolamine being substan 
tially the only alkaline substance present and 
removing substantially all adsorbed alkylolamine 
copper complex from said cellulosic fibers by 
treatment with an aqueous solution of an agent 
forming water-soluble copper compounds. 

2. The process which comprises treating un 
dyed cellulose fibers with an aqueous solution of 
a monohydroxy alkylolamine-copper complex as 
the essential treating agent, the alkylolamine be 
ing substantially the only alkaline substance 
present, and removing substantially all adsorbed 
monohydroxy alkylolamine-copper complex from 
said fibers by treatment with an aqueous solution 
of an agent forming water-soluble copper com 
pounds. 

3. The process which comprises treating un 
40 dyed cellulose fibers with an aqueous solution of 
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a polyhydroxy alkylolamine-copper complex as 
the essential treating agent, the alkylolaming 
being substantially the only alkaline substance 
present, and removing substantially all adsorbed 
polyhydroxy alkylolamine-copper complex from 
said fibers by treatment with an aqueous solution 
of an agent forming Water-soluble copper com 
pounds. 

4. The process according to claim 2 in which 
the monohydroxy alkylolamine-copper complex 
is ethanolamine-copper complex. 

5. The process according to claim 3 in which 
the polyhydroxy alkylolamine-copper complex is 
triethanolamine-copper complex. 

6. The process according to claim 3 in which 
the polyhydroxy alkylolamine-copper complex is 
diethanolamine-copper complex. 

7. The process which comprises treating un 
dyed cellulose fibers with an aqueous solution of 
an alkylolamine-copper complex as the essential 
treating agent, the alkylolamine being substan 
tially the only alkaline substance present, main 
taining the aqueous solution during treating at 
a temperature not exceeding about 100° C., and 
removing substantially all adsorbed alkylolamine 
copper complex from said fibers by treatment with 
an aqueous Solution of an agent forming water 
soluble copper compounds. 

8. The process which comprises treating un 
dyed cellulose fibers with an aqueous solution of 
an alkylolamine-copper complex as the essential 
treating agent, the alkylolamine being substan 
tially the only alkaline substance present, and 
removing substantially all adsorbed alkylolamine 
Copper complex from said cellulosic fibers with 
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an aqueous solution of an inorganic acid forming 
water-soluble copper compounds. 

9. The process which comprises treating un 
dyed cellulose fibers with an aqueous solution of 
an alkylolamine-copper complex as the essential is 
treating agent, the alkylolamine being substan 
tially the only alkaline substance present, remov 
ing substantially all adsorbed alkylolamine-cop 
per complex from said cellulose fibers by treat 
ment with an aqueous solution of an agent form 
ing a water-soluble copper compound, and dyeing 
the treated fibers. 

10. The process which comprises treating un 
dyed cellulose fibers with an aqueous solution of 
an alkylolamine-copper complex as the essential 5 
treating agent, the alkylolamine being substan 
tially the only alkaline substance present, main 
taining the aqueous solution during treatment at 
a temperature not exceeding about 100 C, remov 
ing substantially all adsorbed alkylolamine-cop 
per complex from said fibers by treatment with 
an aqueous Solution of an agent forming water 

10 
soluble copper compounds, and dyeing the treated 
fibers. 

THOMAS C. WHTNER. 
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