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The present invention relates to the impregna 
tion of cellulose materials such as cloth, thread, 
199per, etc. which comprises swelling the mate 
rial with for instance a mercerizing bath pre 
inninary to the impregnation thereof with an 
organic Solvent solution of a cellulose ester or 
ether, - 

Heretofore cotton threads or filaments have 
been subjected to a shower or spray of a cellu 
iose derivative solution which process resulted 
Inerely in a product comprising a core of the 
cellulose material entirely surrounded by a coat 
ing of the cellulose derivative, however, the 
&ICraount of impregnation of the cellulose nate 
rial, if any, was merely incidental to that coating 
Operation. 
One object of my invention is to prepare a 

cotton material which has been impregnated with 
a Solution of a cellulose derivative in the sense 
that the cellulose derivative will be uniformly 
distributed therethru. Another object of my in 
Vention is to provide a process of preparing in 
gregnated cotton material in which the cotton 
material is preliminarily prepared to be highly 
SSceptible to the subsequent treatment with an 
Organic Solvent solution of a cellulose derivative. 
A further object of Kny invention is to provide a 
process for preparing a cotton material treated 
With 8, cellulose derivative solution which differs 
from prior art, processes which disclose the fore 
Eination of a skin only on the surface of the fiber 
Without any appreciable impregnation taking 
place. 

I have found that a satisfactorily impregnated 
cotton material may be formed upon its treat 
ment with an organic solvent solution of a cellu 
lose ester or ether if the cotton material is first 
subjected to "a swelling treatment. I have found 
that this swelling of the fibers of the cotton is 
best obtained by a mercerization treatment. . . 
have found that after this swelling treatment in 
the aqueous bath, it is important that the fiber 
be not dried but dehydrated with an organic 
Solvent, preferably that employed for dissolving 
the cellulose derivative to form the solution which 
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is Subsequently applied thereto. It is of course 
recognized that if any of the organic solvents 
which may be employed do have a swelling action 
On cotton material, this dehydration step would 
be unnecessary, altho at the present time no 
such organic solvent is known. I have found 
that the product resulting from my invention is 
a material naore resistant to water than the orig 
inal cotton material and in addition possesses a 

(C. 9-68) 
high lustre thereby enhancing the appearance of 
the original material. 
My process comprises first preliminarily sub 

jecting the cotton material to be impregnated to 
the action of a Swelling agent such as by a mer- 5 
cerization treatment. For example the cotton 
may be placed in a dilute. (5-25% alkali) aque 
Ous solution of an alkali metal hydroxide and 
nay be allowed to remain therein and soak for 
a few hours, the time of treatinent, of course, 0 
varying with the concentration. If an aqueous 
or some other. Swelling agent not compatible with 
the cellulose derivative solution later to be ap 
plied, is used, the fiber after the mercerization 
treatment must be Washed to free the figers of 15 
the liquid employed for the mercerization. This 
Washing may be with water to remove all of the 
SWelling agent from the fibers. This Washing is 
followed by a dehydration of the cotton nate 
rial such as by means of an organic solvent to 20 
remove substantially all of the moisture there 
from. It is important however that this dehy 
dration is not a drying as the fibers should be 
Wet with the organic solvent which was employed 
to expel the water. It is preferred that the or- 25 
ganic solvent used be the one which is employed 
as the solvent for preparing the cellulose deriva 
tive solution which is to be applied to the nate 
rial. The thus SWelled and dehydrated, but not 
dry, cotton material is then ready to be impreg- 80 
nated with an organic solvent solution of a cel 
lulose ester such as cellulose acetate, cellulose 
acetate propionate or cellulose acetate stearate 
or a cellulose ether such as ethyl cellulose or 
benzyl cellulose. A plasticizer is usually added 35 
to this solution. 
This impregnation is best accomplished by irin 

mersing the cotton material in a dilute Solution 
of the cellulose derivative for a time depending 
on the viscosity and penetrating speed of the so-, 40 
lution. After the cotton materia is thoroughly 
impregnated thruout it may be removed from the 
cellulose derivative solution, the excess solution 
may be removed therefron and the Solvent is then 
removed such as by evaporation. The product 45 
formed if the starting material was thread is 
eminently suited for use for electrical insulatiuin. 
If the starting material was a cotton cloth O. 
fabric the resulting product is an imitation linen 
while a water-resistant paper is produced when 50 
paper is employed as the starting material. Ob 
viously the products of my invention may be en 
ployed in various other capacities especially where 
a moisture resistant material of this nature is 
desired. 55 
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The following example illustrates the applica 

tion of my invention to the preparation of a 
moisture-resistant thread. 
Cotton thread was immersed in a 15% aqueous 

sodium hydroxide solution at 10° C. for 4 hours. 
The thread was then washed with water until the 
alkali was thoroughly removed whereupon the 
thread was washed with acetone to remove the 
Water present therein. It was then innersed in 
a 2% solution of cellulose acetate in acetone for 
about half an hour, was centrifuged and dried. 

In the process of my invention various equiva 
lents may be employed. For instance instead of 
Cotton other cellulose material such as paper and 
the like may be employed as the material to be 
impregnated. As pointed out above various or 
ganic Cellulose derivatives other than cellulose. 
acetate Such as cellulose acetate propionate, cel 
lulose acetate butyrate, cellulose butyrate, cellu 
lose acetate stearate, ethyl cellulose, benzyl cellu 
lose etc. may be employed as the impregnating 
material. 

In the present process any organic solvent 
which is a solvent for the cellulose derivative 
employed will be suitable providing this solvent 
Can be separated from the material after in 
pregnation thereof. A volatile Solvent. Such as 
acetone is for this reason preferred. Other sol 
vents which would come into use in this connec 
tion, the sole criterion being whether the cellulose 
derivative is soluble therein, are: ethylene chlo 
ride, propylene chloride, methyl acetone, methyl 
acetate, ethylene chloride-methyl alcohol etc. 
Other SWelling agents than aqueous Sodium 

hydroxide such as aqueous potassium hydroxide, 
suggest themselves as of value in the present 
invention supplementary to or as an equivalent 
of aqueous Sodium hydroxide. 
The concentration of the solution of the organic 

derivative of cellulose which is employed for in 
pregnating the cellulose material may be varied 
as desired by the individual operator however it 
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is preferred that this solution be quite dilute 
So that it will have a low viscosity and a good 
penetrating value. 
The term "organic derivative of cellulose' em 

ployed herein refers to the compounds resulting 
from the combination of cellulose with organic 
compounds to form for example cellulose ethers 
Or Organic acid esters of cellulose. 

I claim as my invention: 

2,086,424 
1. The process of impregnating a cotton ma 

terial with an ether or an organic acid ester of 
cellulose which comprises swelling the material 
with ilute aqueous alkali, washing the material 
with water, removing the water therefron with 
a non-aqueous liquid and, while the material is 
still wet with the non-aqueous liquid, treating it 
With an amount of a dilute Solution of an ether 
or an organic acid ester of cellulose, in an organic 
solvent, sufficient to impregnate the material. 

2. The process of impregnating a cotton ma 
terial with cellulose ether which comprises 
Swelling the material with dilute aqueous alkali, 
Washing the material with water, removing the 
Water therefrom with a non-aqueous liquid and, 
While the material is still wet with the non 
aqueous liquid, treating it with an amount of a 
dilute solution of cellulose ether, in an organic 
Solvent, sufficient to impregnate the material. 

3. The process of impregnating a cotton ma 
terial with an organiu ester of cellulose which 
comprises SWelling the material with dilute aque 
ous alkali, washing the material with water, re 
moving the water therefrom with a non-aqueous 
liquid and while the material is still wet with the 
non-aqueous liquid, treating it with an amount of 
a dilute solution of an organic ester of cellulose, 
in an organic Solvent, Sufficient to impregnate the 
material. 

4. The process of impregnating a cotton ma 
terial with a cellulose acetate Stearate which com 
prises SWelling the material with dilute aqueous 
alkali, washing the material with water, remov 
ing the Water therefrom with a non-aqueous liquid 
and, while the material is still wet with the non 
aqueous liquid, treating it with an amount of a 
dilute solution of a cellulose acetate stearate, in 
an organic Solvent, Sufficient to impregnate the 
material. 

5. The process of impregnating a cotton ma 
terial with an ether or an organic acid ester of 
cellulose which comprises swelling the material 
with dilute aqueous alkali, washing the material 
with water, removing the water therefrom with 
acetone and, while the material is still wet with 
the acetone, treating it with an amount of a 
dilute Solution of an ether or an organic acid 
ester of cellulose, in an organic Solvent, Suficient 
to impregnate the material. 

CAR.L. J. MALM. 
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