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This invention relates to a method for the sizing of 
polyolefin yarns and filaments and to the materials thus 
sized. More specifically, it relates to the sizing of 
polyolefin yarns and filaments with compositions which 
provide these materials with improved tensile strength, 
compactneSS, Smoothness, and resistance to abrasion. 
The sizing of yarns and filaments consists of the coat 

ing or impregnation of said yarns and filaments with a 
Suitable sizing agent which may be in the form of either 
a lacquer or an aqueous solution or dispersion. This 
sizing operation is necessary in order to substantially 
strengthen the yarns and filaments so as to enable them 
to Withstand Subsequent processing operations. Aque 
ous dispersions of starch and starch derivatives have 
generally been utilized to size cotton and other natural 
fibers. The use of such starch-based dispersions, how 
ever, has not been applicable to the sizing of synthetic 
fibers and filaments. Thus, the use of starches and their 
derivatives for the sizing of synthetic fibers and filaments 
is effectively limited by the stability and viscosity varia 
tions of their dispersions and also by their rather limited 
affinity for the material to which they are being applied. 
The inadequacies of these starch-based dispersions have 
therefore led to the use of expensive and only partly 
effective polymeric materials, such as polyvinyl alcohol, : 
polyacrylic acid, polymethacrylic acid, and the like, as 
sizing agents for synthetic fibers and filaments. 
The improved properties of the recently developed 

yarns and filaments based on polypropylene and other 
polyolefins, such as polyethylene, have made it highly 
desirable to attempt to use these yarns and filaments in 
an increasing variety of applications in the textile field. 
Thus, it has been found that polypropylene yarns and 
filaments possess relatively low specific gravity and con 
sequently provide a light weight material of high cover 
ing ability. Moreover, these polypropylene materials 
possess highly satisfactory properties of strength and 
Smoothness. Despite the enhanced properties of poly 
propylene yarns and filaments the extent of their use has 
been somewhat curtailed due to the lack of a satisfactory 
sizing agent for the polypropylene. Similarly, other 
polyolefin yarns and filaments have not been employed 
because of the dearth of satisfactory sizing agents. 

It is an object of this invention to provide a method 
for the sizing of polypropylene and other polyolefin yarns 
and filaments. It is a further object of this invention to 
provide a novel sizing composition for polypropylene 
and other polyolefin yarns and filaments which imparts 
thereto improved properties of strength and resistance to 
abrasion. Other objects and the advantages of this in 
vention will be apparent from the discussion that appears 
hereinafter. 

For the purposes of this invention, reference will be 
made hereinafter only to treatment of polypropylene 
yarns and filaments. It should be noted that such refer 
ence is not intended to restrict the application of our 
invention, but is merely made in light of the greater 
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extent of textile usage which polypropylene currently 
enjoys, as compared to other polyolefins. Therefore, it 
is to be understood that whenever reference is hereinafter 
imade to polypropylene, such reference also comprehends 
the use of other polyolefinic materials, including mix 
tures of polyolefins as well as copolymers of olefins with 
ethylenically unsaturated comonomers. 

In accordance with the invention, polypropylene yarns 
or filaments are sized with a novel chlorinated polymer 
mixture which is prepared from a mixture of atactic 
polypropylene and an ethylene: propylene copolymer. 
The polyolefin materials thus treated with this polymer 
mixture have been found to display characteristics of 
enhanced tensile strength, compactness, smoothness, and 
resistance to abrasion. 
The chlorinated polymers mixtures which are used 

as the sizing agents in the process of this invention 
are prepared by blending atactic polypropylene and 
ethylene:propylene copolymers in the form of an organic 
Solvent solution which is then chlorinated in the presence 
of a suitable free radical initiator. The sizing com 
positions of our invention are, in effect, chlorinated 
polymeric compositions wherein the two components 
from which they are derived, viz., the atactic polypropyl 
ene and the ethylene:propylene copolymer, are chemi 
cally bonded to one another. 

In preparing the sizing agents of our invention, separate 
solutions of atactic polypropylene and of an ethyl 
ene: propylene copolymer are blended and thereafter 
subjected to a chlorination procedure in the presence of a 
free radical catalyst or initiator. The chlorine may be 
introduced by bubbling chlorine gas directly into the 
reaction mixture or by refluxing the latter in the presence 
of sulfuryl chloride, or by any of the conventional 
chlorination methods, such as treatment with thionyl 
chloride or treatment with phosphorous pentachloride. 
The free radical initiators or catalysts are usually solvent 
soluble organic peroxides Sugh as benzoyl or lauroyl 
peroxide. 
The chlorinated polymer mixtures used are prepared, 

for example, as follows: Organic solvent solutions of 
the atactic polypropylene and of the ethylene:propylene 
copolymer are first prepared with the process of solution 
being assisted by refiuxing and agitation of the mixture. 
The resulting solutions are then agitated and heated to 
reflux. While the thus prepared solutions are being 
maintained at constant reflux, the free radical catalyst 
is added and soon dissolved in the mixture. Sulfuryl 
chloride is then slowly added. The mixtures are main 
tained at reflux for periods of time ranging from 5 to 10 
hours, thereby yielding the chlorinated polymer mixture 
compositions used in our invention. Additional details 
relating to the preparation of our chlorinated polymer 
mixtures are set forth in a copending patent application 
entitled “Polyolefin Polymer Mixtures,' Serial No. 
214,519, fied August 3, 1962, and assigned to the assignee 
of the subject application. 
For use as a sizing agent in the process of this inven 

tion, the chlorinated polymer mixtures may contain from 
about 5% to about 35%, by weight, of chlorine. The 
polymer mixture should also have a ratio of atactic poly 
propylene to the ethylene: propylene copolymer ranging 
from 30:70 to 70:30. Moreover, the ethylene:propylene 
copolymers used to prepare the polymer mixture should 
have a Mooney viscosity ranging from 20 to 90 and a 
ratio of ethylene: propylene ranging from 35:65 to 70:30, 
by weight. The free radical initiator or catalyst is em 



8,228,791 
3. 4 

ployed in a concentration of from 0.1% to 1.0% by EXAMPLES 
weight as based on the total weight of the polymer blend The following examples illustrate the sizing of poly 
which is being reacted - . . . . ropylene warn usin OWe For the purposes of this invention, whenever we use E.E. y g the novel sizing compositions of our 
the term "polypropylene yarn,' it is to be understood that 5 Several chlorinated polymer mixture acquers, which 
Said reference is equally applicable to the use of poly- are described in the table below, were prepared by means 
propylene filaments. Thus, the sizing compositions of w of the procedure described previously. These lacquers 
our invention may be applied to polypropylene filaments Were it." converted into idiot. Gilsion by E. 
as well as to yarns wherein the polyolefin filament may be an aqueous solution of an emulsifier to the lacquer with 
only one component of the composite yarn. I0 vi w vigorous agitation. These emulsions were then used to 
The chlorinated polymer mixtures of our invention may E. opy, yarns by means of a process wherein 

be applied to polypropylene yarns in the form of the t 1S o 

organic solvent solutions wherein they were prepared or ty Tstrict th.that "ith 
in the form of an aqueous emulsion. The polymer mix- Squeeze rolls to remove excess sizing composition, and 
ture lacquers may be readily emulsified by adding an 15 us 
aqueous solution of an emulsifier, such as polyvinyl alco- inR f E. 26. gated cans maintained at a 
hol, morp holine-oleic acid mixtures, and the like, to the The polypropylene yarn sized according to the method lacquer while the lacquer is vigorously agitated. Any of 
the conventional means generally used by the practitioner Set forth above was then tested in order to determine its 

2 y y p strength characteristics. In testing the yarn, an instru 
E.E.E. E. spley, E. FE 20 ment known as the Duplan cohesion tester was utilized. 
throu h a Ep com EPEPR t e e F. This device consists of a mechanically propelled friction 
nroug p g q. mulsion of our plate which moves back and forth over the sample of sized 

sizing composition, then through a set of squeeze rolls in yarn while the latter is tightly laced between a series of 
order to remove excess size, and finally, through a dry- porcelain hooks. Upon noticing a partial separation or 
ing chamber or over the surface of internally heated dry- 25 fraying of the yarn, note is made of the number of cycles 
ing cylinders called "cans." For most purposes, our which have elapsed. The separation of the yarn, in this 
chlorinated polymer mixtures should be applied to poly- manner, indicates that the protective action of the size 
POPylene yars in a concentration ranging from about has been lost. Thus, the number of cycles which each 
1% to about 10% of resin solids as based on the weight sample withstands is a direct indication of the sizing 
of dry yarn. The resin solids content of the sizing com- efficiency of the particular sizing composition used. 
positions may vary considerably depending upon a num- The compositions of the sizing formulations used as 
ber of factors, including the number of filaments in each well as the results of the cohesion strength tests thereof 
yarn, the construction of the fabric into which the yarn are set forth in the following table. 

Composition Polymer of Mixture 

Ethylene: Propylene 
Copolymer Parts of Parts of Parts of Percent; No. of 

Atactic Methy- Carbon Chlorine Abrasion 
Polymer Mixture No. Polypro- lene Tetra- in Cycles 

Mooney Ethylene: pylene Chloride chloride Ploymer Withstood 
Parts viscosity propylene Mixture 

Ratio 

30 
34 
75 
50 
28 
40 
95 

is to be woven, loom speeds, and similar variables related The number of abrasion cycles withstood by the yarn 
to the sizing and weaving processes. sized with our polymer mixture formulations was con 
The polymer mixtures of our invention may be used siderably higher than the number withstood by yarn sized 

as the sole sizing agent for polypropylene yarns or, if de- 55 with conventional sizes. By contrast, the maximum num 
sired, they may also be formulated with other sizing ber of cycles withstood by polypropylene yarn sized with 
agents. In general, our chlorinated polymer mixtures are polyacrylic acid, polyvinyl alcohol, and the like usually 
used as the sole sizing agents in those cases where they were no more than about 20 cycles. It can thus be seen 
are to be applied to polypropylene filaments. However, that the use of our sizing formulations offers significant 
when polypropylene yarns are to be sized, these polymer 60 advantages over the sizes previously employed. 
mixtures may also be formulated with conventional sizing Any departure from the above description which con 
agents, such as starches, polyvinyl alcohol, polyacrylic forms to the present invention is intended to be included 
acid, and the like. In the latter instances, about 10% to within the scope of the invention as defined by the follow 
about 20% of the polymer mixture is used, as based on ing claims. 
the total weight of the sizing composition which is 65 We claim: 
employed. 1. A polyolefin yarn sized with a composition consist 

Various additives, e.g., oils and lubricants, may also ing essentially of a chlorinated polymer mixture of atactic 
be incorporated in the sizing compositions of our inven. polypropylene and an ethylene:propylene copolymer; 
tion. It should be noted, however, that the character- wherein the amount of chlorine in the polymer mix 
istics of our polymer mixtures make the inclusion of such 70 ture ranges from 5% to 35%, by weight of the polymer 
additives unnecessary in order to achieve satisfactory mixture; wherein said ethylene: propylene copolymer has 
sized yarns, a Mooney viscosity ranging from 20 to 90 and an 

In the following examples, which further illustrate the ethylene: propylene ratio ranging from 35:65 to 70:30; 
embodiment of our invention, all parts given are by weight and wherein the ratio of atactic polypropylene to ethyl 
unless otherwise indigated, 75 ene: propylene copolymer ranges from 30:70 to 70:30. 
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2. A polypropylene yarn sized with a composition con 
sisting essentially of a chlorinated polymer mixture of 
atactic polypropylene and an ethylene:propylene copoly 
mer; wherein the amount of chlorine in the polymer mix 
ture ranges from 5% to 35%, by weight of the polymer 
mixture; wherein said ethylene: propylene copolymer has 
a Mooney viscosity ranging from 20 to 90 and an 
ethylene: propylene ratio ranging from 35:65 to 70:30; 
and wherein the ratio of atactic polypropylene to ethyl 
ene: propylene copolymer ranges from 30:70 to 70:30. 

3. A polyolefin yarn sized with a composition consist 
ing essentially of a chlorinated polymer mixture prepared 
by chlorinating an organic solvent solution of a mixture 
of atactic polypropylene and an ethylene:propylene co 
polymer, said chlorination being conducted in the pres 
ence of a free radical catalyst; wherein the amount of 
chlorine in the polymer mixture ranges from 5% to 35%, 
by weight of the polymer mixture; wherein said ethyl 
ene: propylene copolymer has a Mooney viscosity ranging 
from 20 to 90 and an ethylene:propylene ratio ranging 
from 35:65 to 70:30; and wherein the ratio of atactic 

O 

5 

6 
polypropylene to ethylene:propylene copolymer ranges 
from 30:70 to 70:30. 
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