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This invention relates to improved cellulose ester solu 
tions. 

Fibers and ?lms of a cellulose ester are conventionally 
formed from a solution of the cellulose ester in an ap 
propriate solvent. Various solvents are used for this 
purpose depending on the chemical nature of the cellulose 
ester. For example, there are two main types of cellu 
lose acetate in commercial production, the secondary 
acetate which has an acetyl value below about 55% by 
weight as acetic acid, and the primary acetate or so-called 
“triacetate” which has an acetyl value above about 59%. 
In forming ?bers and ?lms, the secondary acetate is 
commonly dissolved in acetone and the triacetate in a 
mixture of methylene chloride and an alcohol such as 
methanol. While solutions prepared with these solvents 
are satisfactory in most respects, it maybe preferred in 
some instances to obtain solutions of cellulose acetate or 
other cellulose esters in solvents having somewhat dif 
ferent properties. More speci?cally, if it is desired to 
build a plant without extensive ventilating equipment, a 
solvent having reduced volatility and inllamrnability 
would be bene?cial. In the case of cellulose triacetate, 
it may be desired to avoid the equipment necessary for 
the recovery of two separate solvent components. Fur 
thermore, if wet spinning is employed, it may be advan 
tageous to employ a solvent such that the extruded solu 
tion does not coagulate too rapidly thus allowing ample 
time for the ?laments to be stretched and oriented. Final 
ly it is often desired to form ?bres and ?lms from mix 
tures of cellulose esters and high polymeric materials of 
substantially different chemical structure, so that there is 
considerable need for solvents which are capable of dis 
solving both types of material. 

It is an object of this invention to provide solutions 
of cellulose esters in relatively non-volatile solvents hav 
ing reduced in?ammability. It is a further object to 
provide solutions of cellulose esters in solvents which 
may be more easily recovered. It is a still further ob 
ject to provide solutions of cellulose esters which co 
agulate less readily when wet spun so that the resulting 
?laments may be more easily stretched and oriented. It 
is a still further object of this invention to provide solu 
tions of cellulose esters and other high polymeric mate 
rials which may be extruded into ?bers and ?lms. Fur 
ther objects will become apparent from the following de 
scription of the invention. 

In accordance with one aspect of the invention, the cel 
- lulose ester is dissolved in a solvent comprising a straight 
" chain, aliphatic carboxylic acid'or an ester of such an 
acid, said acid or ester containing at least'one halide, 
sul?de or ethylenically unsaturated radical, or ‘a halogen 
substituted straight chain, aliphatic carboxylic acid nitrile. 

~ It has been found that these solvents are" capable of form 
ing clear, gel-free solutions of desirable concentration and 
viscosity which are capable of being formed into useful 

One group of contemplated solvents are the halogen 
- substituted straight chain, aliphatic carboxylic acid, e.g. 
halogen-substituted fatty acids such as dichloroacetic acid, 
tri?uoroacteic acid, and beta-chloropropionic acid (as a 
saturated solution in water.) The acid preferably has 
up to four carbon atoms. Also contemplated are alkyl 
esters of these acids, e.g. methyl chloroacetate, ethyl chlo 
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2 
roacetate, methyl beta-chloropropionate and methyl 
alpha-chloropropionate. 
Another group of compounds useful as solvents for 

cellulose esters are the halo-lower alkyl esters of straight 
chain, aliphatic carboxylic acids, e.g. of fatty acids, such 
as 2-chloroethyl acetate, chlorornethyl acetate, ?uoro 
methyl acetate and 2-?uoroethyl acetate. 
A further group of contemplated solvents are halogen 

substituted straight chain, aliphatic carboxylic acid 
nitriles, e.g. nitriles of halogen-substituted fatty acids such 
a beta-chloropropionitrile and chloroacetonitrile. 
A still further group of compounds suitable as solvents 

for cellulose esters are straight chain, aliphatic carboxylic 
acids containing a sul?de radical, e.g. mercapto-substitut 
ed fatty acids such as thioglycolic acid. 
Also contemplated as solvents are ethylenically un 

saturated, straight chain, aliphatic carboxylic acids. A 
preferred group of compounds are monoethylenically un 
saturated acids, e.g. alkenyl carboxylic acids such as 
acrylic acid, and alpha-crotonic acid (in water solution). 
The unsaturated acid preferably has up to four carbon 
atoms. 
The compounds useful as solvents are preferably liquid 

at room temperature, e.g. 22° (3., especially when used 
as the sole solvent. While solutions of cellulose acetate, 
‘especially the triacetate, are particularly suitable, other 
cellulose esters may also be dissolved in the solvents of 
this invention, e.g. cellulose carboxylic acid esters such 
as cellulose acetate, cellulose propionate, cellulose butyrate 
and mixed esters such as cellulose acetate-propionate 
and cellulose acetate-butyrate. 
The cellulose ester may be dissolved in some of the 

solvents, e.g. halogen-substituted fatty acids, with another 
high polymeric material, e.g. high molecular weight linear 
polyesters of polycarboxylic acids and polyhydric alcohols 
such as polyethylene terephthalate, and high molecular 
weight linear polycarbonamides such as polyhexarneth 
ylene adipamide, to form solutions which may be used 
to form ?bers and ?lms of the mixed polymeric material. 
If a polymeric component other than a cellulose ester is 
used it may be present in an amount, for example, of 1 
to 80 percent by weight of the total polymeric material, 
depending on the speci?c nature of the other polymeric 
material. 

Solutions of a cellulose ester and if desired another 
polymeric component may be formed having a wide range 
of concentration and viscosity, e.g. 1 to 75 percent by 
weight of total polymeric material based on the Weight of 
the composition and a Brook?eld viscosity at 22° C. of 
300 to 7000 poises. If desired, the solvent of this‘ inven 
tion may be mixed ‘with other compounds to form a 
solvent mixture, the nature of the compounds depending 
on which solvent under the invention is being used. For 
example, beta-chloropropionic acid may be used as an 
aqueous solution. 
The solution is formed into shaped articles such as 

fibers and ?lms by subjecting it in a ‘form having a cross 
section with at least one thin dimension to a medium 
whereby the polymeric material is separated from most 
of the solvent and thus coagulated or precipitated. This 
may be done by contacting the solution with an atmos 
phere whereby the solvent is evaporated, e.g. as in cast 
ing or dry spinning, or by extruding the solution, as in 
wet spinning, into a liquid medium which is an non 
solvent for the polymeric material i.e. a coagulantror 
precipitant, such as liquids having a large proportion of 
water or methanol. ' 

The invention is further illustrated by the following 
examples: - ’ 

Example I 

Cellulose triacetate having an acetyl value of 61.5% 



3,038,814 

by weight and an intrinsic viscosity of 2.0 was dissolved 
at room temperature by stirring in dichloroacetic acid to 
yield a solution of 10% by weight of cellulose triacetate. 
The solution was clear, transparent, gel-free and had a 
Brook?eld viscosity at 22° C. of 1040 poises. Satisfac 
tory ?lms could be cast from this solution. 

Example 11 
The same cellulose triacetate as in Example I was 

dissolved in methyl chloroacetate at room temperature to 
yield solutions of 13%, 15% and 20% by weight of cellu 
lose triacetate. The Brook?eld viscosities of the solu 
tions at 22° C. were 1200 poises for the 13% solution, 
3050 poises for the 15% solution, and 7000 poises for 
the 20% solution. The solutions were gel-free and trans 
parent and could be cast into ?lms which were also 
perfectly transparent and ?exible and showed considerable 
toughness and resistance to bending. In addition, mono 
?laments could be extruded from a 0.1 mm. hole spin 
nerette into water which coagulated slowly even at 90° C. 

Example III 
The cellulose triacetate of Example I was dissolved at 

room temperature in ethyl chloroacetate to yield a solu 
tion of 10% by weight of triacetate. Its Brook?eld vis 
cosity at 22° C. was 480 poises and it could be cast into 
satisfactory ?lms. 

Example IV 
The cellulose triacetate of Example I was dissolved at 

room temperature in 2-chl0roethyl acetate to yield a 
solution having 10% by weight of triacetate. Its Brook 
?eld viscosity at 22° C. was 480 poises and it could be 
cast into satisfactory ?lms. 

Example V 
The cellulose triacetate of Example I was dissolved at 

room temperature in beta-chloropropionitrile to yield a 
solution of 10% by weight of triacetate. Its Brook?eld 
viscosity at 22° C. was 300 poises and it could be cast 
into satisfactory ?lm. 

Example VI 

The cellulose triacetate of Example I was dissolved at 
room temperature in thioglycolic acid to yield a solution 
of 10% by weight of triacetate. Its Brook?eld viscosity 
at 22° C. was 1080 poises and it could be cast into satis 
factory ?lm. 

Example VII 
The cellulose triacetate of Example I was dissolved in 

tri?uoroacetic acid at room temperature to yield a solu 
tion of 10% by weight of triacetate, having a Brook?eld 
viscosity to 22° C. of 700 poises. The solution was clear 
and gel-free and could be cast into satisfactory ?lm. 

Example VIII 
The cellulose triacetate of Example I was dissolved at 

room temperature in acrylic acid to yield a solution of 
10% by weight of triacetate having a Brook?eld viscosity 
at 22° C. of 1000 poises. The solution was clear and 
could be cast into satisfactory ?lms. 

Example IX 
A mixture of 50% by weight of the cellulose triacetate 

of Example I and 50% by weight of polyethylene tere 
phthalate was dissolved in dichloroacetic acid at room 
temperature to yield a solution of 10% by weight of total 
polymeric material having a Brook?eld viscosity at 22° 
C. of 1700 poises. Film obtained by the coagulation 
of the dope in hot water dried with no shrinkage and 
was ?exible. 

Example X 
A mixture of 5 0% by weight of the cellulose triacetate 

of Example I and 50% by Weight of polyhexamethylene 
adipamide was dissolved in dichloroacetic acid to give a 
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4 
solution of 10% by weight of total polymeric material 
having a Brook?eld viscosity at 22° C. of 1700 poises. 
Satisfactory ?lms of the mixed polymeric material could 
be obtained by coagulating the dope in hot water. 

It is to be understood that the foregoing detailed de 
scription is given merely by way of illustration and that 
many variations may be made therein without departing 
from the spirit of my invention. 
Having described my invention what I desire to secure 

by Letters Patent is: 
l. A solution of a cellulose carboxylic acid ester in 

a solvent consisting essentially of a compound selected 
from the group consisting of straight chain, lower ali 
phatic carboxylic acids and esters of said acids, said acids 
and esters containing at least one member of the group 
consisting of halide, sul?de, and ethylenically unsaturated 
radicals, and halogen-substituted lower carboxylic acid 
nitriles. 

2. A solution of a cellulose acetate in a solvent con 
sisting essentially of a compound selected from the group 
consisting of straight chain, lower aliphatic carboxylic 
acids and esters of said acids, said acids and esters con 
taining at least one member of the group consisting of 
halide, sul?de, and ethylenically unsaturated radicals, and 
halogen-substituted lower carboxylic acid nitriles. 

3. A solution of a cellulose acetate in a solvent con~ 
sisting essentially of a halogen-substituted, straight chain, 
lower fatty acid. 

4. A solution of a cellulose acetate in a solvent con 
sisting essentially of an alkyl ester of halogen-substituted, 
straight chain, lower fatty acid. 

5. A solution of ‘a cellulose acetate in a solvent con 
sisting essentially of a haloalkyl ester of a straight chain, 
lower fatty acid. 

6. A solution of a cellulose acetate in a solvent con 
sisting essentially of a halogen-substituted, straight chain, 
lower fatty acid nitrile. 

7. A solution of a cellulose acetate in a solvent con 
sisting essentially of a mercapto-substituted, straight 
chain, lower fatty acid. 

8. A solution of a cellulose acetate in a solvent con 
sisting essentially of a straight chain, aliphatic alkenyl 
carboxylic acid containing up to four carbon atoms. 

9. A solution of cellulose acetate according to claim 
3 containing a high molecular weight linear polyester of 
a polyhydric alcohol and a polycarboxylie acid, said 
polyester being present in an amount of 1 to 80 per 
cent by weight of the weight of the total polymeric ma 
terial. 

10. A solution of cellulose acetate according to claim 
3 containing a high molecular weight linear polycarbon 
amide present in an amount of 1 to 80‘ percent by weight 
of the weight of the total polymeric material. 

11. A method of forming ?bers and ?lms of a cellu 
lose acetate which comprises dissolving said cellulose 
acetate in a solvent consisting essentially of a compound 
from the group consisting of a straight chain, lower 
aliphatic carboxylic acids and esters of said acids, said 
acids and esters containing at least one member of the 
group consisting of halide, sul?de and ethylenically un 
saturated radicals, and halogen-substituted lower car 
boxylic acid nitriles, and separating most of said solvent 
from said solution in a form having a cross-section with 
at least one thin dimension. 

12. A method according to claim 11 wherein the sol 
vent consists essentially of a halogen-substituted, straight 
chain, lower fatty acid, and the solution further con 
tains a high molecular weight linear polyester of a poly 
hydric alcohol and a polycarboxylic acid. 

13. A method according to claim 11 wherein the sol 
vent consists essentially of a halogen-substituted, straight 
chain, lower fatty acid, and the solution further contains 
a high molecular weight linear polycarbonamide. 

14. A method of forming ?bers of a cellulose acetate 
which comprises dissolving said cellulose ‘acetate in a 
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solvent consisting essentially of a compound from the 
group consisting of a straight chain, lower aliphatic car 
boxylic acids and esters of said acids, said acids and 
esters containing at least one member of the group con 
sisting of halide, sul?de and ethylenically unsaturated 
radicals, and halogen-substituted, lower carboxylic acid 
nitriles, and extruding the resulting solution in the shape 
of ?laments into a liquid medium which is a non-solvent 
for said cellulose acetate. 

15. A solution of cellulose triacetate having an acetyl 
value above 59% by weight calculated as combined 
acetic acid in a solvent consisting essentially of a com 
pound selected from the group consisting of straight 
chain, lower aliphatic carboxylic acids and esters of said 
acids, said acids and esters containing at least one mem 
ber of the group consisting of halide, sul?de, and ethyl 
enically unsaturated radicals, and halogen-substituted, 
[lower carboxylic acid nitriles. 

16. A solution according to claim 3 wherein said acid 
is beta-chloropropionic acid and said acid is mixed with 
water. 
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