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This invention relates to new compositions of matter. 
More particularly, the invention relates to new and use 
ful compositions of matter comprising polyolefins and 
a solvent therefor which are capable of being formed 
into useful articles such as ribbons, bristles, fibers, fila 
ments and the like. In addition, the present invention is 
concerned with a process for the coagulation of spinning 
solutions of polyolefins in ester solvents. 

In the specification and claims herein, the term "poly 
olefin' is intended to include not only the various olefin 
polymers themselves, but also copolymers and terpoly 
mers of olefins, and blends of polyolefins with other 
polyolefins. 

Various methods are known for converting polyolefins 
into fibers and filaments, such as the melt spinning, dry 
spinning and wet spinning methods. 

In melt spinning, the polymer in powder or pellet form 
is heated to a high temperature until it becomes molten 
and is extruded through a spinneret in the shape of fila 
ments which harden and are set up by contact with the 
cooling air surroundnig the freshly extruded filaments. 
This method allows fairly high spinning speed, but re 
quires considerable extrusion pressure and high melt 
temperatures. In addition, it has been found very difficult 
to melt spin polymers of high molecular weight since even 
at very high temperatures the viscosity of the melt can 
not be reduced sufficiently to permit proper extrusion 
through the spinneret holes. 

In dry spinning, the polymer is dissolved in a suitable 
solvent and the solution is extruded through a spinneret 
into a stream of heated gas to rapidly evaporate the sol 
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vent from the polymer and thus form the polymer fila 
ments. This method also permits high spinning speeds 
but large amounts of heat must be applied to the freshly 
spun filaments to remove the solvent. 

In wet spinning, a polymer solution is extruded through 
a spinneret directly into a coagulating bath. Spinning 
speed is slower than in the previous two methods and the 
composition and temperature of the coagulating bath must 
be carefully regulated in order to "set up” the freshly spun 
filaments and remove the proper amount of solvent from 
them. 
There are a number of disadvantages to melt spinning, 

notably the high temperatures and pressures required, 
and the art has attempted to employ dry spinning and wet 
spinning processes for producing polyolefin fibers, 
filaments and the like. Both of these latter methods em 
ploy solutions of the polyolefins. Solutions are de 
sirable because plasticizers and other modifying agents 
can be more advantageously added to a solution rather 
than a molten composition. A lack of suitable Sol 
vents, those which are cheap and easily handled, has im 
peded progress in this art. 
The spinning process employed in the practice of this 

The polyolefin and alkoxyalkyl 

formed. The solution is forced through a heated spin 
neret and cooled until solidification of the polymer oc 
curs. Most of the solvent is then removed by a wash 
bath placed beneath the spinneret. The fiber is immersed 
iri, the bath a suitable length. The fiber is then air 
dried and stretched to maximum orientation. The drawn 
fibers are clear and have good tensile strength. 
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The spinning process of this invention offers numerous 

advantages over the prior art methods mentioned herein. 
AS compared with melt spinning, the instant process may 
be utilized to spin olefin polymers of far greater mo 
lecular weight. Also bacteriostats, delustrants, pigments 
and other modifying agents are more easily added to a 
solution rather than to a molten composition. Other 
advantages over prior spinning processes include ease of 
solvent recovery and improved fiber properties. Most 
of the solvent is removed during fiber solidification. The 
remainder by washing. The fibers exhibit improved anti 
static properties because of residual solvent left in the 
fiber. Small pores left in the fiber by solvent removal im 
prove dyeability and also "hand” or feel. The com 
position of the wash bath is not critical. Solutions of 
water or of water plus 0.5% wetting agent, carbon tetra 
chloride, acetone, dimethylacetamide, isopropanol or 
other solutions which are non-solvents for the polymer, 
but solvents or dispersing agents for the ester solvent 
are effective. The distance from the spinneret to the 
wash bath is also not critical. Distances from 2 inches 
to 4 feet gave effective extraction without appreciably 
changing the fiber characteristics. 

Accordingly, it is an object of the present invention to 
provide solutions of polyolefins which are capable of be 
ing transformed into shaped articles. It is also an ob 
ject of the invention to provide a process for spinning ole 
fin polymers into filaments, fibers, rods and the like. It 
is another object of the invention to provide a series of 
novel low cost, non-toxic, high boiling solvents for poly 
olefins. Still another object of the invention is to pro 
vide a process for the preparation of clear viscous spin 
nable solutions from polyolefins and one or more of a se 
ries of novel solvents. Other objects and advantages of the 
instant invention will be apparent from the description 
thereof hereinafter. 

In general, the objects of the present invention are ac 
complished by dissolving polyolefins in alkoxyalkyl esters 
of fatty acids then extruding the polymer solution through 
a spinneret situated a short distance above a wash bath. 
The invention is practiced at an elevated temperature and 
pressure, depending on the nature of the solvent and the 
polymer and their respective concentrations in the solu 
tion. The alkoxyalkyl esters of fatty acids useful in the 
practice of the present invention are those having the fol 
lowing general formula, 

wherein R is an aliphatic hydrocarbon chain containing 
from 1 to 32 carbon atoms, and R' is an aliphatic satu 
rated hydrocarbon chain containing from 1 to 8 carbon 
atoms. As examples of such esters there may be named 
methoxyethyl acetate, ethoxypentyl acetate, butoxyethyl 
acetate, Octoxypropyl-acetate, methoxyethyl propionate, 
ethoxypentyl propionate, butoxyethyl propionate, octoxy 
propyl propionate, methoxyethyl butyrate, ethoxypentyl 
butyrate, butoxyethyl butyrate, octoxypropyl butyrate, 
methoxyethyl valerate, ethoxypentyl valerate, butoxy 
ethyl valerate, octoxypropyl valerate, methoxyethyl cap 
rate, ethoxypentyl caprate, butoxyethyl caprate, octoxy 
propyl caprate, methoxyethyl laurate, ethoxypenty lau 
rate, butoxyethyl laurate, octoxypropyl laurate, methoxy 
ethyl pentadecanate, methoxyethyl stearate, butoxyethyl 
stearate, butoxyethyl arachate, octoxypropyl behenate, 
methoxyethyl oxalate, octoxypropyl oxalate, butoxyethyl 
malonate, methoxyethyl succinate, methoxyethyl gluta 
rate, methoxyethyl adipate, methoxyethyl sebacate, me 
thoxyethyl acrylate, propoxyheptyl acrylate, butoxyethyl 
acrylate, octoxypropyl acrylate, methoxyethyl crotonate, 
propoxyheptyl isocrotonate, butoxyethyl crotonate, oct 
oxypropyl crotonate, methoxyethyl isopropylacrylate, 
butoxyethyl tiglate, butoxyethyl oleate, propoxyheptyl   
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elaidate, octoxyoctyl pentatriacontenate, and the like. 
These esters are particularly useful in the practice of this 
invention because of their high boiling points, above 200 
C. Other solvents for polyolefins usually boil at less than 
150° C. which limits the effective spinning of polyole 
fins which contain more than two carbon atoms in the 
monomeric chain, such as polypropylene. 
The olefin polymers and copolymers of this invention 

are those obtained by the polymerization of olefins and 
branched olefins containing from 2 to 10 carbon atoms 
in the monomeric chain. As examples of such monomers 
there may be named ethylene, propylene, 1-butene, iso 
butylene, 1-pentene, 4-methylpentene-1, 2-butene, 2-pen 
tene, 2-methylbutene-1, 2-methylbutene-2, 3-methylbu 
tene-1,3-ethylbutene-1, 1-hexene, 2-hexene, 1-heptene, 1 
octene, 2-octene, 2-methylpentene-1, and the like. Also 
copolymers of ethylene-propylene, ethylene-isopropylene 
and the like. 
The concentration of polyolefins that can be dissolved 

by the solvents of this invention depends upon the nature 
of the polymer, the solvent and the temperature employed. 
From 10 to 75 percent of polyolefin may be dissolved 
in the solvents of this invention when the solution is to 
be used as a coating, lacquer or for the production of 
shaped articles. When the solution is to be used in the 
production of fibers and filaments, it is preferred to em 
ploy from 10 to 50 percent polyolefin. 
The solvents of this invention readily dissolve poly 

olefins within a wide range of temperature, depending 
upon the nature of the polyolefin, the solvent, and their 
respective concentrations in the solution. Although tem 
peratures within a range of about 60° C. to 295 C. may 
be employed to bring about dissolution, it is preferred to 
employ from about 150° C. to 250° C. when the solution 
is to be used for the production of fibers, filaments and 
shaped articles. 
The polyolefins of this invention may be prepared by 

any of several common polymerization processes well 
known in the art. For example, ethylene or its mixtures 
with other olefins can be polymerized by heating the 
ethylene or the ethylene mixture to a temperature of about 
60-250° C. in the presence of hydrides or other activators 
as set forth in U.S. Patent No. 2,699,457. In contrast, 
isobutylene may be polymerized at low temperatures 
ranging from -40 C. to -100° C. by the application 
of a Friedel-Crafts type catalyst, such as boron fluoride 
or aluminum chloride, to an olefinic mixture containing 
isobutylene. 
The polyolefins of this invention have a wide range of 

molecular weight, from about 1,000 to 300,000 or greater. 
The preferred molecular weight range for the preparation 
of fibers and filaments is from about 10,000 to 50,000. 
Polyolefins of lower molecular weight may be used for 
coatings and films and higher molecular weight polyole 
fins may be used for molding shapes and similar articles. 
The following examples are intended to illustrate the 

new compositions of this invention more fully but are not 
intended to limit the scope of the invention, for it is pos 
sible to effect many modifications therein. In the ex 
amples, all parts and percents are by weight unless other 
wise indicated. 

Example I 

25 grams of polyethylene and 75 grams of butoxyethyl 
laurate were mixed and heated, with occasional stirring, 
until a clear viscous solution was formed at 180° C. The 
solution was then cooled until it solidified. The solid 
was placed in a pressure extrusion apparatus using a pres 
sure of 40 p.s.i.g. and a temperature of 150 C. and was 
spun into clear fibers which could be cold-drawn from 8 
to 20 times. The fibers were extruded into air, then 
cooled and washed partially free of residual solvent by 
passing the threadline through an 80° C. water bath lo 
cated 4 inches from the spinneret. The fibers were clear 
and exhibited good tensile strength. 
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Example II 

A solution of polyethylene was formed at the same 
temperature and concentration as in Example I using 
methoxyethyl oleate as the solvent. Clear fibers with good 
tensile strength were obtained from this solution follow 
ing the procedure outlined in Example I. 

Example III 
A solution of polyethylene was formed at the same tem 

perature and concentration as in Example I using butoxy 
ethyl oleate as the solvent. The solution produced clear 
fibers as in Example I. 

Example IV 
A solution of polyethylene was formed at the same tem 

perature and concentration as in Example I using meth 
oxyethyl stearate as the solvent. The solution produced 
clear fibers as in Example I. 

Example V 
25 grams of poly (4-methylpentene-1) and 25 grams 

of butoxyethyl oleate were mixed and heated, with occa 
sional stirring, until a solution was formed at 225 C. 
Upon dropping the temperature to 210 C. or below the 
solution solidified to form a homogeneous, grainy solid. 
This solid was charged into an extruder equipped with a 
one-hole spinneret, heated to 240 C., and upon applica 
tion of pressure on the extruder clear, stretchable fibers 
were extruded from the spinneret. A wash bath contain 
ing isopropanol was placed about 3 feet below the spin 
neret, so that the fiber passed through the bath which re 
moved most of the butoxyethyl oleate solvent. Immer 
sion length in this bath was about 4 inches. The fiber 
was then air dried and stretched. The drawn fiber was 
clear and had good tensile strength. 

Example VI 
5 grams of polypropylene and 45 grams of butoxyethyl 

laurate were mixed and heated to 170° C. where a solu 
tion was formed. Upon cooling to 70° C. the solution 
solidified. The solution was clear, viscous and produced 
high tensile strength fibers following the procedure out 
lined in Example V with the spinning temperature at 
170° C. 

Example VII 

17.5 grams of polypropylene and 32.5 grams of meth 
oxyethyl stearate were mixed and heated to 195 C. 
where a solution was formed. The solution was viscous, 
slightly hazy and produced fibers following the procedure 
of Example V with the spinning temperature at 195 C. 
As many variations of this invention may be made 

without departing from the spirit and scope thereof it is 
intended that the invention be limited solely by the scope 
of the appended claims. 
We claim: 
1. A new composition of matter comprising a solution 

of an olefin polymer containing from 2 to 10 carbon 
atoms in the monomeric chain and a solvent comprising 
an alkoxyalkyl ester of an aliphatic monocarboxylic acid 
having the general formula, 

wherein R is an alkyl radical containing from 1 to 32 
carbon atoms, and R' is an aliphatic saturated hydrocarbon 
chain containing from 1 to 8 carbon atoms. 

2. The composition defined in claim 1 wherein the olefin 
polymer is polyethylene and the solvent is butoxyethyl 
laurate. 

3. The composition defined in claim 1 wherein the 
olefin polymer is poly (4-methylpentene-1) and the solvent 
is butoxyethyl oleate. 

4. The composition defined in claim 1 wherein the 
olefin polymer is polypropylene and the solvent is meth 
oxyethyl stearate. 
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5. A new fiber forming composition of matter com 
prising a solution of 10 to 50 percent, based on the total 
weight of the composition, of an olefin polymer contain 
ing from 2 to 10 carbon atoms in the monomeric chain 
and 50 to 90 percent, based on the total weight of the 
composition, of a solvent comprising an alkoxyalkyl ester 
of an aliphatic monocarboxylic acid having the general 
formula, 

wherein R is an alkyl radical containing from 1 to 32 
carbon atoms, and R' is an aliphatic saturated hydrocarbon 
chain containing from 1 to 8 carbon atoms. 

6. The composition defined in claim 5 wherein the 
olefin polymer is polyethylene and the solvent is butoxy 
ethyl laurate. 

7. The composition defined in claim 5 wherein the 
olefin polymer is poly (4-methylpentene-1) and the solvent 
is butoxyethyl oleate. 

8. The composition defined in claim 5 wherein the 
olefin polymer is polypropylene and the solvent is meth 
oxyethyl stearate. 

9. The process for preparing a new composition of 
matter which comprises mixing an olefin polymer con 
taining from 2 to 10 carbon atoms in the monomeric 
chain and a solvent comprising an alkoxyalkyl ester of an 
aliphatic monocarboxylic acid having the general formula, 

wherein R is an alkyl radical containing from 1 to 32 
carbon atoms, and R' is an aliphatic saturated hydro 
carbon chain containing from 1 to 8 carbon atoms, and 
heating the mixture to a temperature within a range of 
150° C. to 250 C. until a homogeneous solution is 
formed. 

10. The process defined in claim 9 wherein the olefin 
polymer is polyethylene and the solvent is butoxyethyl 
laurate. 

11. The process defined in claim 9 wherein the olefin 
polymer is poly (4-methylpentene-1) and the solvent is 
butoxyethyl oleate. 

12. The process defined in claim 9 wherein the olefin 
polymer is polypropylene and the solvent is methoxyethyl 
Stearate. 

13. A process for the preparation of shaped articles 
from an olefin polymer which comprises extruding a 
solution of an olefin polymer, containing from 2 to 10 
carbon atoms in the monomeric chain, in a solvent there 
for comprising an alkoxyalkyl ester of an aliphatic mono 
carboxylic acid having the general formula, 
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wherein R is an alkyl radical containing from 1 to 32 
carbon atoms, and R' is an aliphatic saturated hydro 
carbon chain containing from 1 to 8 carbon atoms, into 
air to effect solvent evaporation and thereafter washing 
the shaped articles in a solvent removal bath. 

14. The process defined in claim 13 wherein the olefin 
polymer is polyethylene and the solvent is butoxyethyl 
laurate. 

15. The process defined in claim 13 wherein the olefin 
polymer is polypropylene and the solvent is methoxyethyl 
Stearate. 

16. The process defined in claim 13 wherein the olefin 
polymer is poly (4-methylpentene-1) and the solvent is 
butoxyethyl oleate. 

17. A process for forming shaped articles from an 
olefin polymer which comprises extruding a solution 
containing from 10 to 50 percent by weight of an olefin 
polymer, containing from 2 to 10 carbon atoms in the 
monomeric chain, in a solvent therefor comprising an 
alkoxyalkyl ester of an aliphatic monocarboxylic acid 
having the general formula, 

wherein R is an alkyl radical containing from 1 to 32 
carbon atoms, and R' is an aliphatic saturated hydro 
carbon chain containing from 1 to 8 carbon atoms, into 
air to effect solvent evaporation and thereafter washing 
the shaped articles in a solvent removal bath. 

18. The process defined in claim 17 wherein the olefin 
polymer is polyethylene and the solvent is butoxyethyl 
laurate. 

19. The process defined in claim 17 wherein the olefin 
polymer is polypropylene and the solvent is methoxyethyl 
Stearate. 
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