
Sept. 3, 1968 G. FARROW 3,400,137 
METHOD OF TREATING POLYESTER STRUCTURES WITH POLYALKYLENE 

GLYCOL AND A METAL HYDROXIDE 
Filed Feb. 25, 1964 

SHAPED POLYESTER 

STRUCTURE 

TREATMENT WITH 

POLYALKYLENE GLYCOL 

TREATMENT WITH 

AQUEOUS HYDROXIDE 

WATER REMOVAL 
HEAT TREATMEN T 

AT TEMP ABOVE I00“ C 

INVENTOR 

GERALD FAR ROW 

BY WW 
ATTORNEY 



United States Patent 0 
1 

3,400,187 
METHOD OF TREATING POLYESTER STRUC 
TURES WHTH POLYALKYLENE GLYCOL AND 
A METAL HYDROXIDE 

Gerald Farrow, Kings Mountain, N.C., assignor to Fiber 
Industries, Inc, a corporation of Delaware 

Filed Feb. 25, 1964, Ser. No. 347,107 
9 Claims. (Cl. 264-137) 

ABSTRACT OF THE DISCLOSURE 

A process for improving the surface characteristics of 
shaped polyester structures comprising the steps of ap 
plying to said polyester structure a polyalkylene glycol 
having a molecular weight in excess of about 200, ap 
plying an aqueous metal hydroxide solution and then 
heating the thus treated polyester structure at tempera 
tures of at least about 100° C. for a time suf?cient to 
remove substantially all of the water. 

This invention relates to a process for improving sur 
face characteristics of structures prepared from high 
molecular weight synthetic linear polyesters. More par~ 
ticularly, the invention is directed to a process for pre 
paring shaped polyester structures having a permanently 
modi?ed surface to provide property improvements in 
cluding, among others, desirable hydrophilic character 
istics, improved antistatic properties, bonding by adhe 
sives and sizes are signi?cantly increased and improved 
cleansing properties to remove oils and grease. 
The use of polymeric polyester in ?lm production, in 

production of ?bers and ?laments, and the like, utilized 
in the textile ?eld for fabric production as well as in 
dustrial uses, have found wide commercial acceptance 
because of some of their outstanding properties. Al 
though these polyester products produced are considered 
satisfactory, there are major disadvantages associated 
with these products arising ‘from the non-polar and hydro 
phobic nature of their surfaces. These disadvantages in 
clude, for example, the great ease with which static elec 
tricity is generated and reacted on the shaped articles 
arising from the poor surface conductivity in view of the 
dit?culty of bonding antistatic ‘agents onto the surfaces 
under conditions which would make the coatings durable 
to water washing and organic solvent action; the dif? 
culties of bonding such shaped articles as ?laments and 
?bers together by adhesives and textile sizes and to other 
substrates; the di?iculties of causing printing inks to set 
and adhere to the shaped articles; and ?nally the dif? 
culties of causing water to displace soils both by oily 
and greasy substrates from the surfaces of the shaped 
articles during washing and detergency. 
Numerous methods have been proposed for treating 

polyester structures such as ?lms, ?laments, ?bers and 
the like, to overcome the above-described disadvantages. 
Among the known processes, the commonly used method 
for treatment of surfaces of polyester structures utilize 
spin ?nishes, antistatic ?nishes and the like, to provide 
temporary improvements of these problems; however, 
these methods do not attach the treating compounds 
permanently to the surface and are readily removed 
on contact with suitable solvents. For example, washing 
and dry-cleaning processes easily remove many of these 
treating compounds which are merely temporarily ad 
hered to or dissolved in the surface of the article. In 
order to prevent removal of improved surface character 
istics of polyester structures by solvents or water, a form 
of a chemical graft of treating compounds to the sur 
face of the structure appears essential to provide the 
permanent desirable surface characteristics. Some pro 
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posals have been suggested to provide these improve 
ments, but none has provided a commercially feasible 
process. 
The over-all object of this invention is to provide a 

process for preparing shaped polyester structures having 
improved permanent surface characteristics. A further ob 
ject is to provide a commercially feasible process for 
preparing polyester structures in which the surface of 
said structure is modi?ed to provide permanently im 
proved antistatic properties, permanently improved cleans— 
ing properties and permanently improved bonding char 
acteristics, and the like. Numerous other objects will 
become apparent to those skilled in the art from a con 
sideration of the disclosure. 

Accordingly, the process of this invention relates to 
the treatment of shaped polyester structures by initially 
applying polyalkylene glycols to the surface of the struc 
tures. After the polyalkylene glycol'has been applied, 
an aqueous hydroxide solution of an alkaline earth metal 
or an alkaline metal is additionally applied to the shaped 
structures followed by heating the combination of the 
polyalkylene glycol and aqueous hydroxide solution at 
temperatures in the range from about 100° C. to below 
the softening point of the polyester structure for a period 
of time suflicient to remove substantially all of the avail 
able water. The resulting product of this process is one 
which has a permanent surface modi?cation, chemically 
adhered or grafted to the shaped polyester structure. 
It is of signi?cance that this simple and unique process 
can provide polyester shaped structures having perma 
nently improved hydrophilic properties, improved anti 
static properties, as well as improved cleaning proper 
ties after repeated washings in water and/or detergents 
or dry-cleaning solutions. It should be readily apparent 
that the process of this invention is economically feasible 
to prepare polyester ?bers or ?laments, and the like, 
having the highly desirable, permanent properties de 
scribed above -for use especially in the textile apparel 
?eld. In addition to these signi?cant improvements, bond 
ing properties of the resulting products in the use of ad 
hesives or sizes are signi?cantly improved which are of 
considerable interest in industrial uses for the polyester 
products. 
A better understanding of the invention may be had 

from the drawing which is a flow sheet of the process 
of this invention. As can be noted from the flow sheet, the 
shaped polyester structure is subjected to a polyalkylene 
glycol treatment followed by an aqueous hydroxide solu 
tion treatment, followed by heating at temperatures in 
excess of about 100° C. 
The polyester shaped structures used in the process of 

this invention can include a variety of synthetic, highly 
linear polymers which are capable of being spun or ex 
truded and then stretched for orientation into a syn 
thetic ?ber, ?lament, yarns, thread, ?lm and the like. 
Examples of the compositions of the shaped structures 
can include, among others, linear polyesters of aromatic 
dicarboxylic acids and dihydric compounds such as poly 
ethylene terephthalate, and ethylene glycol, copolymers 
derived from terephthalic acid and bis-1,4(hydroxymeth 
yl) cyclohexane; modi?cations of such polyesters in— 
cluding an additional monomer component such as 
sebacic acid, isophthalic acid, organic mono- and di 
carboxylic compounds containing at least one metallic 
salt sulfonate radical. In addition to the above-described 
polyester shaped structures, additional structures can in 
clude fabric blends of polyester with wool, cotton, among 
other natural ?bers, as well as other suitable synthetic 
?bers. 
The polyalkylene glycols which are utilized herein are 

those having average molecular weights in excess of 
about 200; and the average molecular weights can range 
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from about 200 to about 17,000, preferably in the range 
from about 200 to about 6,000. It has been observed that 
in utilizing polyalkylene glycols having average molecular 
weights below about 200, no speci?c reaction occurs 
utilizing this process. The amount of polyalkylene glycol 
applied to the shaped structure can range from about 0.05 
percent to about 10 percent or higher by weight of the 
shaped structure. The type of polyalkylene glycol which 
can be utilized includes polyethylene glycol, polypro 
pylene glycol and mixtures thereof; or copolymers of 
said polyethylene or polypropylene glycols in which are 
incorporated, among others, such as additional alkyl 
alcohols, aryl alcohols, alkyl aryl alcohols, phenols, 
amides, imides, amines, polyfunctional alcohols, and the 
like. The preferred polyalkylene glycol is one which is 
preferably soluble in water. Although the polyalkylene 
glycol can be applied to the polyester shaped structure in 
concentrated form in the form of a liquid or solid, the 
use of liquid and especially an aqueous solution contain 
ing at least about 2 percent by weight of the polyalkylene 
glycol will permit a more uniform application on the 
surface of the treating structures. 
The polyalkylene glycols can be applied on the sur 

face of the shaped polyester structure at any time in 
the processing procedure, but it is essential that the poly 
alkylene glycol application be conducted prior to the 
aqueous alkaline hydroxide or alkaline earth metal hy 
droxide application. The application of polyalkylene gly 
cols can be made prior to or after the drawing or stretching 
stage. It is preferred, however, to apply the polyalkylene 
glycol prior to the drawing or stretching operation since 
the presence of these polyalkylene glycols will provide 
added lubricating effects in the drawing or stretching op 
eration. The polyalkylene glycols can be applied on the 
surface of the shaped structures at temperatures ranging 
from about room temperature, or below, to below the 
temperatures wherein the shaped structure may be detri 
mentally affected. As is known, the stretching of undrawn 
structures such as yarns or ?lms is generally carried out 
at temperatures in excess of the second order transition 
temperature to about 50° C. above the second order 
transition temperature of the structure. The amount of 
stretching is controlled to obtain a draw ratio of from 
about 2:1 to about 8:1 to obtain the desired physical 
properties of the ?nished structure. The method of apply 
ing the polyalkylene glycol is not necessarily critical and 
can consist of padding, spraying, utilization of an appli 
cator roll, or the like. The amount of polyalkylene glycol 
applied to the surface of the shaped polyester structure 
is ‘dependent on many ‘factors, for example, manner of 
application, type of surface to which it is applied, among 
other methods. The amount of polyalkylene glycol ap 
plied to the shaped polyester structure can range from 
about 0.1 to about 2.0 percent by weight of the shaped 
structure. Preferably in the range from about 0.25 to 
about 0.85 percent in the dried form. 

After the polyalkylene glycols have been applied, the 
aqueous hydroxide solution of alkali metals, such as 
sodum, potassium, lithium and the like, and alkaline earth 
metals such as barium, calcium, and the like, are ap 
plied to the surface of the polyester shaped structures. 
As in the application of the polyalkylene glycols, the 
hydroxide solutions can be applied at any stage of the 
process as long as it follows the polyalkylene glycol ap 
plication. The preferred temperatures of the hydroxide 
‘solutions for application are room temperature, i.e. about 
23° C. or below, and for the undrawn or unstretched 
structures the temperatures should not exceed the second 
order transition temperature of the polyester structures. 
After the stretching or drawing step, temperatures to 
about 100° C. can be utilized, if desired. The concen 
tration of aqueous alkali hydroxides or alkaline earth 
hydroxides used in the application can range from about 
0.01 percent to about 25 percent by weight, or higher, 
preferably in the range from about 0.1 weight percent to 

10 

20 

30 

40 

60 

4 
about 5 weight percent; i.e. hydroxide to water. The 
method of applying the hydroxide solutions is not neces 
sarily critical and can include padding, spraying, utiliza 
tion of an applicator roll, and the like. 

After the combination of polyalkylene glycol and hy 
droxide solutions have been applied to the surface of the 
shaped polyester structures, the resulting product is 
heated in the range from about 100° C. to below the 
softening point of the structure for a sufficient period of 
time to remove substantially all of the available water. 
The time of heating can range from fractions of a second 
up to as high as 5 minutes, if desired. It is highly desir 
able that after the hydroxide solution is applied, the heat 
ing of the product be conducted at the earliest possible 
moment to avoid the possibility of forming intermediates, 
such as carbonates, which may prevent the desired chem 
ical reaction of the metal hydroxide with the polyalky 
lene glycol Iwhich, in turn, reacts with the polyester 
shaped stuructures. It has been observed that it prior to 
the heating, extended delays exist after the application of 
the hydroxide solution, a satisfactory modi?ed surface 
of the product may not be obtained. Additionally, the 
mixture of alkali or alkaline earth hydroxide in the poly 
alkylene glycols for application to the surface of the poly 
ester structure does not provide a satisfactory modi?ed 
surface for purposes of this invention in view of the pro 
duction of alkali or alkaline earth carbonates. The method 
of heating the resulting product is not necessarily critical 
and any convenient method such as a hot plate, hot roll, 
heating tube, radiant heating, and the like, can be used. 
The resulting product of the process of this invention is 

a shaped polyester structure having a modi?ed surface 
which is chemically bonded to the shaped structure to 
provide a new surface ?lm which is durable to many 

' ‘washings and solvent treatments and has a high a?inity 
for water and polar substances compared with the origi 
nal surface of the shaped article. Furthermore, the ten 
dency of the resulting shaped polyester product to gen 
erate static electricity is greatly reduced; the bonding of 
the shaped product by adhesive and sizes is considerably 
increased; the wetting and adhesion of printing inks is 
improved; and the ease with which water will displace 
air; oils and grease from the surface of the product is 
greatly increased. 

While not wishing to be bound thereby, it is believed 
that the alkali metal or alkaline earth metals react on 
heating ;with the polyalkylene glycols and, on the removal 
of Water, form the corresponding metal polyalkylene 
anion which in turn chemically reacts with a polyester 
structure to form the desired modi?ed surface. In any 
event, by the process here proposed, a highly desirable 
permanent modi?ed surface is obtained for the polyester 
shaped structures, with a minimum loss of the physical 
properties of the original structure, which overcomes many 
di?iculties long existing in the textile art in the use of 
polyester products. 
The following examples will serve to illustrate the in 

vention without limiting the same: 

EXAMPLE 1 

Polyethylene terephthalate semi-dull drawn yarn (70 
denier-15 ?laments) is passed over an applicator wheel 
which contains polyethylene glycol having an average 
molecular weight of about 400. The temperature of the 
polyethylene glycol is maintained at room temperature 
during the application. The amount of polyethylene gly 
col in the yarn is found to be 2.8 weight percent of the 
total yarn. This yarn is then passed over an applicator 
wheel containing aqueous sodium hydroxide solution hav 
ing a concentration of sodium hydroxide of 3.4 weight 
percent. The temperature of the sodium hydroxide solu 
tion is maintained at room temperature during the appli 
cation. After the sodium hydroxide application, the yarn 
is passed over a 10 inch hot plate maintained at 190° C. 
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at a speed of 500 feet per minute and wound onto a bob 
bin. 

In a similar manner as described above, polyethylene 
terephthalate yarn is treated with polyethylene glycol [but 

6 
?ve separate times for 30 minutes in ‘a boiling water solu 
tion containing 0.5 percent detergent (Tide). The results 
relating to the hydrophilic and antistatic properties of 
the samples are described in Table I below: 

TABLE I 

Time in seconds for adsorp- Resistance, megohms of hose 
tion of water droplets leg 65% relative humidity* 

Washed 20 5 washes Washed 20 5 washes 
minutes hot in “Tide,” minutes hot in “Tide,” 

’ Water, 65° C. 100“ 0. water, 65° 0. 100° 0. 

Example 2 (No treatment) ______________________ __ oo oo >50><10° >50X10° 
Example 3 (Polyalkylene glycol treatment only)__ 00 0o >50><105 >50><10° 
Example 4 (Polyalkylene glycol treatment; only)__ oo oo >50><108 >50X10? 
Example 5 (Polyalkylene glycol & sodium hy- 8 8 0.3-1.2)(105 0.3-2X10a 
droxide treatment). 

Example 6 (Polyalkylene glycol & sodium hy- l0 l0 10.5)(104 0.3-2X10“ 
droxide treatment). 

*Measuring resistance using a 50 million megohm electrical resistance tester manufactured by Custom Sci 
enti?c Instruments, Inc., Kearny, N .J . (See reference: Hayck, M. and Chromey, F. C. American Dyestuif 
Reporter, April, 1951. A.A.T.O.C. Standard Test Method 76-1959). 

the sodium hydroxide treatment is eliminated, followed 
by the hot-plate treatment. Additionally, polyethylene 
terephthalate yarn is only treated ‘with the sodium hy 
droxide solution eliminating the application of the poly 
ethylene glycol followed by the hot plate treatment. 

Samples of each of the yarn are then knitted into indi 
vidual hoselegs. Part of each hoseleg is washed for 20 
minutes in running hot water (65° C.) and another part 
of each hoseleg is washed utilizing agitation for 30 min 
utes in boiling water containing a 0.5 "weight percent solu 
tion of a detergent, made and sold by Proctor & Gamble 
Company, Cincinnati, Ohio, under the trademark Tide. 
All of the hoselegs are rinsed and dried utilizing the same 
procedure. All of the hoselegs are folded in the same 
manner and droplets of water, from a hypodermic 
syringe, are placed carefullyv on each of the individual 
surfaces. The hoseleg samples which are treated with 
the polyethylene glycol followed by the sodium hydrox 
ide treatment adsorb water rapidly and are hydrophilic. 
The remaining hoseleg samples do not possess the hydro 
philic properties since the water. remains on the surfaces 
until it evaporates. ' 

EXAMPLES 2-6 

Polyethylene terephthalate semi-dull drawn yarn (7O 
denier-36 filaments) are treated utilizing the following 
procedures: . a 

. Example 2-—A portion of untreated yarn is passed over 
a 10 inch hot plate maintained at temperatures of 190° 
C. to 200° C. ' _ 

Example 3—-The yarn is passed over an applicator 
wheel containing an aqueous solution of 50 weight per 
cent polyethylene glycol having an average molecular 
weight of 1000 at room temperature and passing the 
yarn over a 10 inch hot plate maintained at a tempera 
ture of 190° C. to 200° C. , 
Example 4—The yarn is passed over an applicator 

wheel containing an aqueous solution of 25 weight per 
cent polyethylene glycol having an average molecular 
weight of. 1000 at room temperature and passing the yarn 
over a 10 inch hot plate maintained at a temperature of 
190° C. to~200° C. p I 

Example 5~The yarn treatment of Example 3 except 
that prior to the hot plate treatment, the yarn is passed 
over an applicatorwheel containing an aqueous solution 
of 5 weight percent sodium hydroxide maintained at room 
temperature. ' 

Example v6—~The yarn treatment of Example 4 except 
that prior to the hot plate treatment, the yarn is passed 
over an applicator wheel containing an aqueous solution 
of 5 weight percent sodium hydroxide maintained at 
room temperature. 
Each of the yarns of Examples 2 through 6 are knitted 

into individual hoselegs. A portion of each hoseleg sample 
is washed in hot water and the remaining portion washed 
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It should be noted from the above results that signi? 
cant improvements in antistatic properties as well as by 
drophilic properties are demonstrated in Examples 5 and 6 
utilizing the process of this invention. 
To the individual yarn products obtained in Examples 

3 through 6 described above, an aqueous solution of poly 
acrylic acid is applied to the surfaces of each of the yarn 
products. The resulting products are dried in an oven at 
110° C. On the removal from the oven, coatings of poly 
acrylic acid have formed but have completely detached 
themselves from the yarn products of Examples 3 and 4 
wherein the product is only treated with a polyalkylene 
glycol; whereas, the coating of the same material adheres 
?rmly and uniformly to the yarn products of Examples 5 
and 6 produced by the process of this invention. This 
result demonstrates the improvements of the adhesive 
effects of the products produced by the process of this 
invention. 
A portion of the yarn products of Examples 3 and 5 are 

soaked in castor oil and then immersed in warm water 
containing a trace of detergent. In the case of the product 
of Example 5 which is produced by the process of this 
invention, the oil separates into small globules on the yarn 
product and because of the large contact angle in the oil, 
it ?ows away into the washing liquor leaving the surface 
of the yarn quite free of oil. On the other hand, in the yarn 
product of Example 3 which is prepared utilizing the 
polyalkylene glycol only, the oil droplets do not separate 
but remain as a film on the yarn surface. This oil ?lm is 
more di?icult to remove and requires vigorous abrasion 
under the wash liquor. This comparison demonstrates how 
the removal of oils and greases is improved in the product 
produced by the process of this invention. 

Similar improvements as demonstrated in Examples 5 
and 6 are obtained for polyethylene terephthalate ?lms. 

EXAMPLE 7 

An aqueous solution of polyethylene glycol having an 
average molecular weight of about 4000 and a concentra~ 
tion of 15 weight percent of said polyethylene glycol is 
applied at room temperature on a polyethylene terephthal 
ate spun yarn of 237 denier. The yarn is passed over a 
heated drawing roll (80° C.) and stretched approximately 
3.3 times its original length. The dawn or stretched yarn is 
passed over an applicator roll containing an aqueous solu 
tion of sodium hydroxide having a concentration of 5 
weight percent of sodium hydroxide at room temperature. 
The amount of sodium hydroxide pick up is found to be 
of the order of 0.5 weight percent of the yarn. The yarn 
is then contacted with a 10 inch hot plate maintained at 
200° C. From the hot plate the yarn is wound onto a 
bobbin at a rate of 500 feet per minute. Hoseleg samples 
are knitted from the yarn product. The hoseleg samples 
are found to be hydrophilic even after 5 repeated washings 
in a boiling solution containing 0.5 percent detergent 
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(Tide) or pure soap. The resistance measurements at 65 
percent relative humidity after washing range from 3 X 104 
to 3 X 106 meghoms. 

For comparison purposes, the above procedure was 
duplicated except for the sodium hydroxide treatment. The 
resulting product was completely hydrophobic and pro 
vided increased static electricity whereby in?nite resist 
ance values, i.e. >50>< l06 megohms were measured. 

EXAMPLE 8 

An aqueous solution of polyethylene glycol having an 
average molecular weight of about 4000 and a concentra 
tion of 10 weight percent of said polyethylene glycol is 
applied at room temperature on a polyethylene terephthal 
ate spun yarn of 237 denier. The yarn is passed over a 
heated drawing roll (80° C.) and stretched approximately 
3.3 times its original length. The drawn or stretched yarn 
is passed over an applicator roll containing an aqueous 
solution of sodium hydroxide having a concentration of 5 
weight percent of sodium hydroxide at room temperature. 
The amount of sodium hydroxide pick up is found to be 
to be of the order of 0.5 weight percent of the yarn. The 
yarn is then contacted with a 10 inch hot plate maintained 
at 200° C. From the hot plate the yarn is wound onto a 
bobbin at a rate of 500 feet per minute. Hoseleg samples 
are knitted from the yarn product. The hoseleg samples are 
found to be hydrophilic even after 5 repeated washings in 
a boiling solution containing 0.5 percent detergent (Tide) 
or pure soap. The resistance measurements of 65 percent 
relative humidity after washing range from 3X 104 to 
3 X106 meghoms. 

For comparison purposes, the above procedure was 
duplicated except for the sodium hydroxide treatment. The 
resulting product was completely hydrophobic and provid 
ed increased static electricity whereby in?nite resistance 
values, i.e. >50><106 meghoms were measured. 

In a similar manner as described above, an aqueous cal 
cium hydroxide solution can be substituted for the sodi 
um hydroxide solution in the process of this invention to 
obtain the desired product. 

EXAMPLE 9 

An aqueous solution of polyethylene glycol having an 
average molecular weight of about 4000 and a concentra 
tion of 10 weight percent of said polyethylene glycol is 
applied at room temperature on a polyethylene terephthal~ 
ate spun yarn of 237 denier (36 ?laments). Two sets of 
?nished levels are applied to the above-spun yarn. In one 
instance, the ?nished level of the polyethylene glycol solu 
tion applied to the above yarn is 0.5 to 0.7 weight percent 
of said yarn; and in the other instance, the ?nished level 
of 0.8 to 1.1 weight percent is applied. After the polyethyl 
ene glycol is applied, the yarns are passed over an appli~ 
cator roll containing an aqueous solution of sodium hy 
droxide having a concentration of 5 weight percent of sodi 
um hydroxide at room temperature. The respective yarns 
are then passed over a heated roll at 80° C. and stretched 
approximately 3.3 times their original length. After the 
stretching operation, the yarns are then contacted with a 
10 inch hot plate maintained at 200° C. From the hot 
plate, the yarns are wound onto bobbins at rates of 500 
feet per minute. Hoseleg samples are knitted from each 
of the yarn products. The hoseleg samples made from the 
yarn products are found to be hydrophilic even after 5 
repeated washings in a boiling solvent containing 0.5 per 
cent detergent (Tide) or pure soap. The resistance meas 
urements at 65 percent relative humidity after washing 
indicate that these yarn products have signi?cantly im 
proved antistatic properties over the non-treated yarns. 

In a similar manner as described above, an aqueous 
solution of a mixture of polyethylene glycol having an 
average molecular weight of about 4000 plus polyethoxyl 
ated glyceride (Atlas G 1288) (soluble in water) in a 
weight ratio of 6:4 i.e. polyalkylene glycol to polyethoxyl 
ated glyceride is prepared to provide a concentration of 
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10 weight percent of the glycol glyceride solution. This 
aqueous mixture is applied to two separate yarn products 
as described above, followed by the sodium hydroxide 
treatment, drawing or stretching-operation plus the heat 
ing treatment. The resulting properties of yarn products 
produced in this manner were similar to those of the yarn 
products of Example 9. i 

It is understood that the foregoing description is merely 
illustrative of preferred embodiments of the invention of 
which many variations may be made by those skilled in the 
art within the scope of the following claims without de 
parting from the spirit thereof. 
What is claimed is: 
1. A process for preparing shaped polyester structures 

which have permanent modi?ed surface characteristics 
comprising the steps of the applying polyalkylene glycol 
having an average molecular weight in excess of about 
200 to the surface of said structure, additionally apply 
ing an aqueous metal hydroxide solution wherein the ‘ 
metals are selected from the group consisting of an alkali 
and an alkaline earth metal, and heating the resulting 
structure at temperatures in the range from about 100° C. 
to below the softening point of said structure for a period 
of time sufficient to remove substantially all of the avail 
able water. 

2. The process of claim 1 wherein the polyalkylene 
glycol used has an average molecular weight in the range 
from about 200 to about 17,000. 

3. A process for preparing shaped polyester structures 
which have permanent modi?ed surface characteristics 
comprising the steps of applying polyalkylene glycol hav 
ing an average molecular weight in the range from about 
200 to about 6000 to the suface of said structure, addi 
tionally applying an aqueous sodium hydroxide solution, 
and heating the resulting structure at temperatures in the 
range from about 100° C. to below the softening point of 
said structure for a period of time su?icient to remove sub 
stantially all of the available water. 

4. A process for preparing polyester yarn which has 
permanently modi?ed surface characteristics comprising 
the steps of applying polyalkylene glycol having an aver‘ 
age molecular weight in excess of 200 to the surface of 
said spun polyester yarn; stretching said treated polyester 
yarn at least from about 2 to about 8 times its original 
length at temperatures in the range from about the second 
order transition temperature of said polyester yarn to 
about 50° C. above said second order transition tempera 
ture; applying to the surface of said stretched yarn, aque 
ous metal hydroxide solution wherein the metal is selected 
from the group consisting of an alkali and an alkaline 
earth metal; and heating the resulting polyester yarn at 
temperatures in the range from about 100° C. to below 
the softening point of said polyester yarn for a period of 
time su?icient to remove substantially all of the available 
water. 

5. The process of claim 4 wherein the polyalkylene gly 
col used has a molecular weight in the range from about 
200 to about 17,000. 

6. A process for preparing polyester yarn which has 
permanently modi?ed surface characteristics comprising 
the steps of applying polyethylene glycol having an aver~ 
age molecular weight in the range from about 200 to about 
6000 to the surface of said spun polyester yarn; stretch 
ing said treated polyester yarn at least from about 2 to 
about 8 times its original length at temperatures in the 
range from about the second order transistion temperature 
of said polyester yarn to about 50° C. above said second 
order transition temperature; applying to the surface of 
said stretched yarn, aqueous sodium hydroxide solution; 
and heating the resulting polyester yarn at temperatures 
in the range from about 100° C. to below the softening 
point of said polyester yarn for a period of time sufficient 
to remove substantially all of the available water. 

7. A process for preparing polyester yarn which has 
permanently modi?ed surface characteristics comprising 
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the steps of applying polyalkylene glycol having an aver 
age molecular Weight in excess of about 200 to the surface 
of said spun polyester yarn; additionally applying to said 
surface aqueous metal hydroxide solution wherein the 
metal is selected from the group consisting of an alkali 
and an alkaline earth metal; stretching said treated poly 
ester yarn at least from about 2 to about 8 times its orig 
inal length at temperatures in the range from about the 
second order transition temperature of said polyester 
yarn to about 50° C. above said second order transition 
temperature; and heating the resulting polyester yarn at 
temperatures in the range from about 100° C. to below 
the softening point of said polyester yarn for a period of 
time su?icient to remove substantially all of the available 
water. 

8. The process of claim 7 wherein the polyalkylene gly 
col used as a molecular Weight in the range from about 
200 to about 17,000. 

9. A process for preparing polyester yarn which has 
permanently modi?ed surface characteristics comprising 
the steps of applying polyethylene glycol having an aver 
age molecular weight in the range from about 200 to about 
6000 to the surface of said spun polyester yarn; addition 
ally applying to said surface aqueous sodium hydroxide 
solution; stretching said treated polyester yarn at least 
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from about 2 to about 8 times its original length at tem 
peratures in the range from about the second order transi 
tion temperature of said polyester yarn to about 50° C. 
above said second order transition temperature; and heat 
ing the resulting polyester yarn at temperatures in the 
range from about 100° C. to below the softening point of 
said polyester yarn for a period of time to remove sub 
stantially all of the available water. 
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