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This invention relates to the treatment of tex-
tile fibers, specifically cellulosic fibers or those
fibers of vegetable origin. It involves particular-
1y the treatment of cellulosic fibers whereby they
are modified appreciably in their properties and
appearance and have imparted to them charac-
teristics which resemble silk in many respects.

In my copending application Ser. No. 534,989,
filed May 10, 1944, I have described the treatment
of cellulose fibers with  aqueous solutions of al-
kylolamine-copper complex, such solutions being
substantially free or devoid of alkali metal hy-
droxides. I have observed that if a small propor-
iton of an alkali metal hydroxide be dissolved in
such an agueous solution then the latter becomes

a solvent for silk fibers but not (at least in the-

ordinary meaning of the term solvent) for cel-
" lulose fibers. - It should be noted that this prop-
erty of an aqueous solution of an alkylolamine-
copper complex containing a small proportion of
alkali metal hydroxide is quite different from that
of an aqueous solution of an ammonia-copper
complex containing a small proportion of an al-
kali metal hydroxide in that the latter type of
aqueous solution is a solvent for either silk fibers
or cellulose fibers. I have observed also that cel-
lulose fibers may be impregnated with sericeous
material by dissolving silk fibers in an aqueous
solution of an alkylolamine-copper complex con-
taining dissolved alkali metal hydroxide, saturat-
ing or impregnating the cellulose fibers with such
a solution, and afterwards treating the saturated
or impregnated cellulose fibers with an aqueous
solution of an acidic agent thereby dissolving the
alkylolamine-copper complex and the alkali
metal hydroxide. Cellulosic. fibers which have
been treated in the manner indicated I designate
as sericeous fibers as they exhibit to a marked
degree some of the properties which are char-
acteristic of silk. : )
The cellulosic fibers suitable for my purpose
may be used in the unbleached or bleached con-
dition. If desired, prior to treatment with the
sericeous material, the bleached or unbleached
fibers may he subjected to a mercerizing op-
eration. It is preferable that the cellulosic fibers;
before treatment according to this invention, be
given an alkali boil or treated in some other ap-
propriate manner whereby extraneous materials,
such as sizing, are removed from them.

11 Claims.  (CL 117--164)
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) in many cases also for substantive dyes.

2

In all instances, the cellulosic fibers after treat-
ment with the silk solution possess a firmer and
fuller feel and when in the form of woven goods
or cloth they often exhibit a smoother texture.

" In the case of mercerized fibers, particularly those

which have been subjected to a mercerizing op-
eration involving the application of tension, there
is some delustering effect secured by the treat-
ment as herein disclosed. Bleached but not mer-
cerized fibers, after being sericized according to
my invention, may exhibit a slight luster or silk~
like appearance. If unbleached fibers are treated
in accordance with my invention, then they be-
come lighter-in color, the extent or degree of this,
effect depending upon the proportion of sericeous
material which is impregnated in the fibers. Cel-
lulosic fibers which have been treated by my,
process often exhibit an enhanced or increased
adsorption property for acid and basic dyes and
On the
other hand, sericeous fibers show a decreased ad-
sorptive power for: vat dyes.

The agqueous solutions of alkylolamine-copper
complexes can be prepared by the addition of an
alkylolamine to an aqueous solution of a water-
soluble copper salt. The quantity of amine
should be sufficient to dissolve completely the wa-
ter-insoluble copper ‘hydroxide which is formed
as the first reaction product upon addition of the
amine. The resulting solution is blue in color,
the depth of color depending upon the proportion
of copper salt in solution. Next, sufficient alkali
metal hydroxide is dissolved in the liquid to react
with all alkylolamine salt present (as a result of
interaction -between copper salt and -alkylola-
mine) and to furnish the desired proportion of
free or uncombined alkali metal hydroxide.

Another method of preparing solutions suitable
for my purpose comprises the following steps:
dissolving the copper salt in water, precipitating
copper hydroxide by addition of sodium or po-
tassium hydroxide or other suitable agent, fil-
tering the precipitate and washing it substan-
tially free of salts and/or precipitating agent, and
then dissolving the precipitate in an aqueous
solution of the alkylolamine.. In this manner
there is obtained an aqueous solution of alkylol-
amine-copper complex substantially free of al-
kylolamine salts and also of other salts. In this
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solution then is dissolved the necessary or desired
proportion of alkali metal hydroxide.

Preferably the proportion of free or uncom-
bined alkali metal hydroxide should be small,
say from about 0.5 per cent to about 4 per cent.
An excess of alkylolamine over that required to
keep all the copper in solution may be present.
Apparently the proportions of free alkali metal
hydroxide and alkylolamine-copper complex de-
termine the quantity of silk which will be dis-
solved by the aqueous solution. By varying these
two factors, the concentration of dissolved silk
may be varied over quite a wide range.
noted that silk appears to be insoluble, or sub-
stantially so, in an aqueous solution of only the

siderable excess of the alkylolamine may be ¢on-
tained therein. Dissolution of a small quantity of
alkali metal hydroxide in the. agueaus solution
(of alkylolamine-copper complex) causes the lat-
ter to become a solvent for silk.

After the agueous solution - of alkylolamine=

copper complex and alkali metal hydroxide is

prepared, silk in the form of, say, thread or cloth
is dissolved therein. If the latter (. e., cloth)
is employed, it may be cut into small pieces.there-
by greatly increasing the rate of dissolving. Pref-
erably the silk should be well boiled, that is sub-
stantially free of any silk gum. Also, it should

be. substantially devoid. of weighting materials,’

such as tin salts. If. desired, the silk may be
subjected -to a bleaching operation prior to dis-
solution in the aqueous solution of alkylolamine-
copper complex. ,

. Cellulose fibers may be impregnated with silk
solutions in any convenient manner.
ample, the cellulose fibers in the form of yarn
or cloth. may be immersed in the sclution, or the
latter may be.allowed. to percolate slowly through
a mass of cellulose fibers. Any method is suit-

able. whereby the fibers are thoroushly wetted

and saturated with the solution of alkylolamine-
copper complex containing dissolved silk.
. After the fibers are saturated with the agueous

. solution, they may be drained or pressed gently

to remove adhering liquid, and then immersed in
an “aqueocus solution of ‘an acidie agent. The
latter- should be one that wilt react with and
that; will form water-soluble salts with the alka-
line substances and the copper compounds ad-
sorbed by the-cellulose fibers.:
agents which are suitable for my purpose are
hydrochloric, acetic and: sulfuric acids, sodium
or potassium acid sulfate. The quantity of acidic
agent in the agueoiis soiution chould be at léast
_equal to that necessary' for complete reaction:
with the alkaline substances and . copper com-
pounds adsorbed by the cellulosic fibers. How-
ever, for easy operaticn an excess of the agent
may be present in solution as it (zcidic agent)
afterwards: may be removed from the fibers. by
washing with -water. Purthermore, while the
cellulosic’ fibers are immersed in the agueous
solution: it is desirable that they be:worked gently,
thereby keeping the aqueous selution from becom-
ing locally neutral or'even alkaline.
ment with: the.aeid selution the fibers are washed
well with water and dried.

The following examples will. 111ustrate my in-
ventien: though I do: not wish to he limited by

I have.

For ex-~

Examples of acidic

After treat--
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alkylolamine-copper complex even though a con~ =

4
and this was substantially iree o; silk gum and
of weighting materials,

Example 1—An aqueous solution of an alkylol-
amine-copper complex was prepared by dissolving
copper chioride in water, adding monoethanol-
amine in sufficient quantity to furnish a clear

~blue solution, and then diluting with water until

the concentration of the solution was equivalent
to 2 g. of the copper salt (Cullz-2H20) per 100
cc. of solution:  To the latter were added sodium
hydroxide in the proportion of 2 g. per 100 cc. of -

liguid. This quantity of alkali metal hydroxzide =

was sufficient to react with the d;ssoned alkyloi-~

amine salt and to give a sclution containing sub-
stantially 1 per cent sodium hydroxide. To this
sclution was added silk in the proportion of 0.6

~ part of the latter to 20 parts of liquid, and the

20

25

30

35

mixture stirred at room temperature untﬂ all

silk-had dissolved.

A sample of commercially bleached and mer-
cerized cofion yarn was immersed in a portion
of the silk solution for 1 hour ai reom tempera-
ture. Afterwards the cotton was removed from
the salution, pressed gently to eliminate unad-
sorbed liquid and then immersed in an agqueous
solution of sulfuric acid. The quantity of acid
was considerably in excess of that required to
react with all alkal¥ (alkylolamine and alkali
metal hydroxide) and copper compounds adsorbed
by the yarn. The latter then was washed well
with water and air-dried. This treated sample
of bleached and mercerized yarn; as compared'
with the untreated material, possessed- a light’
cream color and a-slight silky appearance but
was not quite as bright and lustrous. -Also; the
treated fibers were: somewhat stiffer and: firmer
in feel, B

“The treated sample and also one of the un-

_ treated yarn were colored in the following man-
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them. It will be understoed that. the cellulosic

fibers-in each instance were. given an alkali boil
or other appropriate treatment to remove sizing
and like materials before being subjected to the
operations described. Silk- cloth was employed

£

ner: Separate baths were prepared consisting of - -
50 parts of water to 1 part of textile material and
8-per cent (based on weight of fibers) of a yellow” .
substantive dye. After the latter had dissolved,
each sample was immersed in its respective dye-
bath-at room temperature for 3.5 hours.  After--
wards, each sample was rinsed twice with cold -
water (using the same volume of liguid in each
instance), wrung as dry ‘as possible and then air-
dried. The sample of yarn previously {reated
with . the silk' solution was somewhat lghter
though brighter in color and did-not exhibit as
much sheen or luster as the other sample.
Ezample 2.—An aqueous solution of silk was:
prepared as in Example 1 with the modification
that silk was used in the proportion of 1 part to
20 parts of alkylolamine-copper complex solution.
A sample of unbleached cotton yarn was im-~
mersed in this solution,; while kept at room tem-
perature, for 1 hour. The yarn then wag re-
moved, pressed gently and immersed in dilute
aqueous sulphuric acid.” While in the acid solu=
tion, the yarn was worked gently to prevent the
Hiquid from becoming Ilocally heutral or even
alkaline. The quantity of sulfuric gecid present
was in considerable excess of that required to
react with all alkaline bodies and copper com-
pounds adsorbed by the cotton fibers. - Next, the
textile material was washed well with water, and
air-dried. In this instance there was little dif-
ference in appearance between the treated yarn
and the untreated material, though the former
was somewhat stiffer and possessed a harder feel.:
The above treated sample and also one of the
original cotton goods (untreated) were dyed: sep~
arately, using in each case 50 parts of water to'1
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part of yarn and 1 per cent (based on weight of
cellulosic fibers) of a red basic dye. The samples
were worked in the baths at room temperature for
5 minutes, and then the baths were heated over a
period of 30 minutes to a temperature of 55° C.
Afterwards, the baths were allowed to cool slowly
to room temperature. . The samples were removed
and rinsed twice with cold water, each time em-
ploying the same proportion of water, and then
air-dried.

It was noted that the yarn containing sericeous
material adsorbed the dye much more rapidly
than the other, even at room temperature. It
was observed also, after completion of the dyeing
operation and drying of the fibers, that the
treated cofton was red in color while the un-
treated cotton was much less colored being only
a light crimson.

Ezample 3-—An aqueous solution of alkylol-
amine-copper complex was made by dissolving
cupric chloride in water, adding 2-amino-2-
methyl-1,3-propanediol in small portions until a
clear blue liquid was obtained, and then diluting
the solution with water until the concentration
of the solution was equivalent to 3 g of
CuClz-2Hz20 per 100 cc. Sodium hydroxide then
was dissolved in this solution in the proportion
of 2.5 g. per 100 parts of liguid. This procedure
furnished a solution of alkylolamine copper com-
plex containing substantially 1.1 per cent un-
combined alkali metal hydroxide.

Next, silk was dissolved in the Liquid in the
proportion of 1 part to 22 parts of liquid.

A sample of bleached cotton cloth and one of
bleached linen cloth were covered separately with
the above solution of silk and kept immersed
therein at room temperature for 21 hours. Af-
terwards, each sample was removed from the
liquid, pressed gently and treated with dilute
aqueous acid (sulfuric) in the manner indicated
previously. The portions of cloths were washed
well with water and air dried.” Each of the im-
pregnated samples was a light cream in color
and possessed a firmer feel than the correspond-
ing untreated material.

A portion of the bleached and treated cotton
cloth and also one of the bleached untreated
cloth were dyed separately, using 50 parts of
water per 1 part of cloth and 2 per cent (on
weight of cloth) of a red acid dye. Each sample
was immersed in the respective bath for 5 min-
utes at room temperature, and then the temper-
ature of the baths was increased slowly over a
period of 30 minutes to 50° C., and maintained at
this temperature for 20 minutes. A% the end of
this time the baths were allowed to cool slowly o
room temperature. The samples were removed,
rinsed once with cold water, pressed tec elimi-
nate unadsorbed liquid, and air-dried. The im-
pregnated sample of cloth was a rose red in color
while the non-impregnated or untreated sample
was & light pink. The greater adsorptive ca-
pacity of the impregnated sample for the acid
dye was very marked,

Example 4—A dye bath was prepared by ad-
mixing a green vat dye (in paste form) with
water in the proportion of 1.8 parts of paste to
10600 parts of water and to this aqueous mixture
adding 6 parts of sodium carbonate and 9 parts
of sodium hyposulfite (Na28204). The mixture
was stirred until all salts were dissclved and
then allowed to stand for 30 minutes before
using, '

A portion of the impregnated bleached cotton
cloth from Exzample 3 and a sample of the cor-

10

15

20

25

30

35

40

50

58

60

65

70

75

responding untreated bleached: cotton: cloth were
dyed separately, using in each instance 50 parts
of the solution of vat dye to 1 part of cloth.
Each sample was immersed in the liquor for 30
minutes, then removed and allowed to drain for
30 minutes while exposed to the atmosphere,
Next, the samples were washed well with water
and dried. In this instance it was noted that
the impregnated cloth was a very light shade
of green and the non-impregnated eloth was
much darker in color,

Analogous results were obtained when the im-
pregnated bleached linen cloth of Example 3 and
a portion of the original bleached linen cloth’
were dyed in like manner with the same vat
dye. A second dyeing of these linen samples
darkened the color of each,. although that of
the Impregnated sample still remained the
lighter shade.

Ezample 5~—Copper sulfate was dissolved In
water, triethanolamine was added until a clear
dark blue solution was obtained, and the latter
diluted with water until the copper concentra.-
tion was equivalent to 7.5 g of CuSOs 5H20
per 100 cc. Sodium hydroxide was dissolved in
this solution in the proportion of 4 g. per 160
parts of liguid. This procedure yielded an
alkylolamine-copper complex solution containing
about. 1.6 per cent uncombined alkali metal

hydroxide.

Silk was dissolved in this liquid in the propor-
tion of 1.3 parts to 20 parts of solution.

Bleached cotton yarn was immersed for 1 hour
at room temperature in & portion of the silk
solution. Afterwards, the excess or unadsorbed
liguor was drained from. the goods, the latter
pressed gently and then immersed and worked
in a dilute agueous solution of sulfuric acid until
all copper compounds and alkaline bodies ad-
sorbed by the yarn had been dissolved. Next,
the cotton was washed with water and air-dried.
This treated sample was a light cream in color
as compared with the initial untreated yarn and
also had a rauch firmer and more solid feel,

The treated bleached material and a sample
of the criginal bleached fibers were dyed sep-
arately using in each instance a dye bath con-
sisting of 40 parts of water to 1 part of textile
material and 4 per cent (based on weight of
sample) of a biue substantive dye. The cel-
lulosic material was worked in the dye bath for
5 minutes at room temperature, and then the
temperature of the bath in each case was raised
to 60° C. over s periocd of 20 minutes, held at
that temperature for 10 minutes, and then al-
lowed to cool slowly to room temperature., Each
sample then was washed well with cold water
and air-dried,

It was noted that the treated yarn was much
darker in color and that the individual threads
or strands in the skein appeared to be more
tightly twisted as compared with the untreated
yarn. The treated yarn also had a firmer feel
resembling somewhat that of linen. It was .ob-
served after the dyeing operation was completed
that the bath employed in dyeing the treated
cotton was much lighter in color than the other
dye bath, thus indicating clearly 2 much better
exhaustion or adsorption of the dye stuff. .

Example 6 —~In this instance the textile ma-
terial was bleached cotton cloth which had been
dyed a light blue ¢olor with indige. A vortion of
this cloth was immersed in an agueous alkylol-~
amine-copper complex solution containing dis-
solved silk as prepared in Example 5, During
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immersion of the sambple, the solution was main-
tained at room temperature. After 1.5 hours, the
cloth was removed from the liquid, pressed,
treated with dilute aqueous suifuric acid to elimi-
nate alkali and copper complex, washed with wa-

ter and air-dried. 'This treated portion was much -

fArmer in feel, considerably stiffer and not S0
pliable as the untreated fabric.

Both the treated and untreated fabmcs were
dampened with water and subjected to a pressing
operation with the application simultaneously of
mild heating. This operation greatly reduced the
stiffness and increased the pliability of the treated
cloth. The latter, however, still retained a firmer
and fuller feel as compared with the untreated
materiagl., Of the two samples, the impregnated
one was very slightly lighter in color.

Erample 7~—The excess alkylolamine-copper
solutions remaining after treatment of samples in
Examples 5 and 6 were combined, and commer-
cially bleached and mercerized cotton yarn was
immersed in the liquor for 75 minufes at room
temperature. - The yarn then was removed,
drained, and immersed in an excess of dilute
aqueous hydrochleric acid, and afterwards washed
well with water and air-dried. The treated ma-
terial was a light cream color, less lustrous than
the original yarn, appeared to have a tighter
twist-and was frmer in feel and somewhat stiffer.

10

20

This - treated sample and also one of the 59

bleached and mercerized but untreated yarn were
dyed separately, using in each instance a dye
bath consisting of 40 parts of water to 1 part of
cloth and 4 per cent (on weight of yarn) of a red
basic: dye.
utes in their respective baths at room tempera-
ture, and then the temperature (of the baths) was
increased to 60° C. over a period of 20 minufes
and held at that temperature for 15 minufes.

fterwards, the baths were allowed to cool slowly
to -room temperature, the samples removed
therefrom, rinsed once with cold water, and then
permitted to drain and air-dry. The freated yarn
was a deep red in color while the other was: a
light cerise.

Example 8.—In a portion of the alkaline solu-
tion of alkylolamine-copper - complex solution
from Example 5 was dissolved 6 percent by weight

of silk. A sampie of unbleached linen cloth was
saturated with this solution and then a slight ¢

excess of the liquid added. The cloth was worked
in this small amount of liguid at room tempera-
ture for 45 minutes, then immersed and worked
gently in dilute aqueous hydrochloric acid. Next,

the fabric was washed well with water and air- &

dried. Due to this treatment it was very distinctly
lighter in color than the original untreated cloth.

This treated sample as well as one of the un-
treated linen cloth were dyed separately, using'in
each instance a dye bath consisting of 100 parts
of water per 1 part of cloth and 2 per cent (on
weight of cloth) of a red bkasic dye. The sam-
vles were worked for 10 minutes in the respective
baths at reom temperature, then the temperature
(of the haths) was increased to 60° C. over a pe-
riod of 30 minutes; and kept at that temperature
for 10 minutes. Afterwards the baths were al-
lowed to cool slowly to room temperature. The
samples then were removed, rinsed once with
cold water, and air-dried.

The untreated sample was g light dull cerise in
color,- while the treated one was a bright clear
cherry red. The treated fabric also possessed a
smoother feel.

. Example 9—To an aqueous solution of cupnc

The samples were worked for 8 min- 3%
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sulfate was added aqueous sodium hydrox1de in
sufiicient. quantity to precipitate all of the -€op=
per as cupric hydroxide. The latter was filtered,
washed well with water and dissolved in aqueous
2-amino-2-methyl-1-propancl. The resulting so-
lution was diluted with water until its concen-
tration was equivalent to 2.5 g. CuSOs-5H20 per
100 ce.  Potassium hydroxide was dissolved in this
solution in the proportion of 2 parts of alkali
metal hydroxide to 100 parts of solution. '

Silk then was dissolved in the above solution
of alkylolamine-copper complex in the ratio of 2
parts of silk to 100 parts of solution.

Unbleached cotton yarn was immersed for 30
minutes at room temperature in the liquor con-
taining dissolved silk, afterwards drained, pressed,
gently and treated with dilute aqueous hydro-
chloric acid to eliminate alkaline bodies and -cop~
per compounds adsorbed by the yarn. The lat-
ter was washed with water and dried. - The
treated cotton fibers were distinctly lighter in
color than the untreated fibers.

Treated and untreated saniples- of the yarn
were dyed separately, using 70 parts of water per
1 part of yarn and 3 per cent of & red acid dye.
In each instance sufficient acetic acid was added
to the bath to make it distinctly acid in char-
acter. ‘The samples were worked in the respec-
tive baths at room temperature for 5 minutes,
and then the temperature of the baths was raised
to 60° C. over a period of 25 minutes. After-
wards, they were allowed to cool slowly to room
temperature. Each sanmple was rinsed once with
water and then dried. The untreated yarn was
a light brownish red in color while the treated
yarn was g clear red in color.

From the foregoing disclosures it Wﬂl be seen
that my invention comprises impregnating cellu-
losic fibers with an aqueous solution of an alkali
metal hydroxide and an alkylolamine-copper
complex in which solution are dissolved silk fibers,
and then treating the impregnated cellulosic
fibers with an aqueous solution of an acidic agent
which removes alkali metal hydroxide and alkyl-
olamine ¢opper complex from the cellulosic fibers
as water-soluble salts, thereby leaving the cellu-
losic fibaers impregnated with sericeous material.

The amino compounds suitable for my purpose,
as previously mentioned, are alkylolamines and,
as their name indicates, are hydroxy-amino de-
rivatives of saturated hydrocarbons. Monoeth-
anclamine, diethanolamine and triethanolamine
are examples of alkylolamines which I may em-
ploy. It should be noted that such compounds
are either monchydroxy or polyhydroxy amines
and furthermore they are either a primary, sec-
ondary or tertiary amine. Alkylolamines con-
taining more than one amino group per molectle
are not precluded.

For ease in preparing a solution of the alkylol-
amine-copper complex, water-soluble copper salts
such as the chloride, acetate, sulfate and the like,
or water-insoluble compounds such as the hy-
droxide or oxide, are . generally used.. Water-
insoiuble copper salts such as the phosphate,
carkonate, basic carbonate or oxalate may be dis-
solved in an aqueous solution of the alkylolamine
and the resulting solution, after dissclution of
the alkali metal hydroxide, may be employed as
a solvent for silk. However, with the last-naimed
solutions some difficulty may be experiericed in
one siep of my process, namely, in washing the
impregnated celluiosic fibers with a dilute aque-
ous solution of an acidic agent, as it may prove
troublesome to remove the water-insoluble ‘cop-.
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per salt completely from the cellulosic fibers.
When such water-insoluble salts are employed
it will be desirable in some instances to treat the
solution of alkylolamine-copper complex (before
dissolving the alkali metal hydroxide therein)
with an agent which will precipitate the trouble-
some anion. For example, if copper phosphate
be dissolved in an aqueous solution of an alkylol-
amine, the solution may be treated with the re-
quired quantity of calcium oxide or barium hy-
droxide and the phosphate ion precipitated as
calcium or barium phosphate.

As pointed out previously, the quantity of silk
which may be dissolved in the agqueous solution
of alkali metal hydroxide and alkylolamine-cop-
pber complex appears to be dependent upon the
concentration of the hydroxide and of the com-
plex. For many purposes I find it convenient
to employ a saturated solution of silk. However,
I do not wish to be limited to such solutions as
those having a less concentration of silk can be
employed. The extent or degree to which it is
desired to aller or change the properties and/or
appearance of the cellulosic fibers will determine
largely the concentration of the silk solution.

The concentration of the agueous solution of
acidic agent employed in washing the impreg-
nated fibers can vary hétween very wide limits
and depends to a large extent upon the particular
agent used. The limitations which I place on
this step of my process are: (1) the acidic agent
should be one which will react with the alkali
metal hydroxide and with the alkylolamine-cop-
per complex fo yield only water-soluble salts;
(2) the concentration of the agueous acidic solu-
tion should be great enough to prevent the solu-
tion from becoming locally neutral or even alka-
line while the impregnated cellulosic fibers are
immersed and gently worked therein; and (3) the
concentration of the aqueous solution of acidic

- agent should not be sufficiently great as to effect

any deleterious or harmful action on the cellulosic
fibers or the sericecus materisl impregnated
therein.

I have noted that the aqueous solution of alkali
metal hydroxide and alkylolamine-copper com-
plex in which are dissolved silk fibers may be
diluted with a considerable volume of water with-
out precipitation of the dissolved silk taking
place. For this reason, cellulosic fibers impreg-~
nated with the alkaline alkylolamine-copper
complex solution of silk should be immersed in
an acidic solution in which the quantity of acidic
agent and its concentration are maintained at all
times sufficiently great to react immediately with
the alkaline bodies adsorbed by the cellulosic
fibers, and thereby effect precipitation of sericeous
material within the fibers. Otherwise, a con-
siderable proportion of the solution of sericeous
material may be removed from the impregnated
fibers when the latter are brought into contact
with water.

Cellulosic fibers which are suitable for my pur-
pose include cotton, linen and the like, Regen-
erated cellulose may be employed also. The fi-
bers, as previously stated, may be bleached and/or
mercerized prior to treatment according to this
invention. Dyed fibers also can be treated by
my process, particularly those fibers containing
a dye which is not readily affected by the alka-
line copper solution.

‘What I claim is:

1. The process for treating cellulose fibers
which comprises impregnating said fibers with an
aqueous solution of an alkali metal hydroxide and

10

" an alkylolamine-copper compiex and in which
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solution are dissolvec silk fibers, the proportion
of said alkali metal hydroxide being not less than
about 0.5 per cent and not more than about 4 per
cent the weight of said aqueous solution, washing
said impregnated fibers with an aqueous solution
of an acidic agent yielding water-soluble salts on
reaction with said alkylolamine-copper complex
and. said alkali metal hydroxide, and removing
substantially all of said acidic agent and said wa-
ter-soluble salis from said cellulose fibers.

2. The process for treating cellulose fibers, ac-
cording to claim 1, in which the alkali metal hy-
droxide is sodium hydroxide, - T

~ 3. THe process for treating cellulose fibers, ac-
cording to claim 1, in which the alkali metal hy-
droxide is potassium hydroxide.

4. The process for treating cellulose fibers
which comprises impregnating said fibers with an
aqueous solution of an alkali metal hydroxide
and a monohydroxy alkylolamine-copper com-
plex and in which solution are dissolved silk
fibers, the proportion of said alkali metal hy-
droxide being not less than about 0.5 per cent
and not more than about 4 per cent the weight
of said aqueous solution, washing said im-
bregnated fibers with an aqueous solution of an
acidic agent yielding water-soluble salts with
sald alkylolamine~copper complex and said al-
kali metal hydroxide, and removing substantially .
all of said acidic agent and water-soluble salts
from said cellulose fibers.

5. The process for treating cellulose fibers, ac-
cording to claim 4, in which the monchydroxy
alkylolamine-copper complex is monoethanola-
mine-~copper complex.

6. The process for treating cellulose fibers
which comprises impregnating said fibers with
an aqueous solution of an alkali metal hydroxide
and a polyhydroxy alkylolamine-copper complex
and in which solution are dissolved silk fibers, the
broportion of said alkali metal hydroxide being
not less than about 0.5 per cent and not more
than about 4 per cent the weight of said aqueous
solution, washing said impregnated fibers with an
aqueous solution of an acidic agent yielding wa-
ter-soluble salts with said alkylolamine-copper
complex and said alkali metal hydroxide, and re-
moving substantially all of said acidic agent and
said water-soluble salts from said cellulose fibers.

7. The process for treating cellulose fibers, ac-
cording to eclaim 6, in which the polyhydroxy al-
kylolamine-copper complex is diethanolamine-
copper complex,

8. The process for treating cellulose fibers, ac-
cording to claim 6, in which the polyhydroxy al-
kylolamine-copper - complex is triethanolamine-
copper complex. )

9. A bath for impregnating cellulose fibers
comprising an aqueous solution of an alkali metal
hydroxide and an alkylolamine-copper complex
containing dissolved silk fibers, the proportion of
said alkali metal hydroxide being not less than
about 0.5% and not more than about 4% of the
weight of said aqueous solution.

10. A bath for impregnating cellulose fibers
comprising an agueous solution of an alkali metal
hydroxide and a monochydroxy alkylolamine-cop-
per complex containing dissolved silk fibers, the
broportion of alkali metal hydroxide being not
less than about 0.5% and not more than about
4% of the weight of said aqueous solution,

11. A bath for impregnating cellulose fibers
which comprises an aqueous solution of an alkali
metal hydroxide and a polyhydroxy alkylolamine-
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copper complex containing dissolved silk fibers,
the proportion of said alkali metal hydroxide be-
ing not less than about 0.5% and not more than
about 4% of the weight of said aqueous solution.
THOMAS C, WHITNER.
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