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(57) ABSTRACT 

A treated textile article formed from a synthetic fiber Sub 
Strate including a polyamide treatment agent for improved 
moisture transport is described. The polyamide treatment 
agent includes a hydrophobic component and a hydrophilic 
component. In the preferred embodiment, the hydrophobic 
component is between about 19% and 95% mole percent of 
the polyamide treatment agent. In addition, the polyamide 
treatment agent may include effective amounts of any one of 
an oxyalkylene derivative, an ether linkage, and an oxyalky 
lene derivative and an ether linkage. 

HYDROPHILIC OXYALKYLENE DERVATIVE 
(WEIGHT PERCENT) 

  



Patent Application Publication Oct. 23, 2003 Sheet 1 of 9 US 2003/0196275 A1 

O O O C C O O O 
o OO N O l r Y N 

(LN3O83d 31OW) LNNOdWOO O19 OHONOAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 2 of 9 US 2003/0196275 A1 

C O 
o o 
r O 

O 
N. 
O s s 

o 

s 

(LN393d 3ION) LNNOdWOOOI8OHdO&OAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 3 of 9 US 2003/0196275 A1 

O C O O. O. O. O. O. O. 
o o n to to v c \! Y. 
y O O. O. O. O. O. O. O. 

s 

(LN33&dd 3 OW) LNNOdWO3 18OHdO&OAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 4 of 9 US 2003/0196275 A1 

: 8 s E. 

g S. as c as c as 
O N CO r i? N 

(LN3O3d BOW) LNNOdWOO O18OHO&OAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 5 of 9 US 2003/0196275 A1 

s 

C 
o 

(LNOdd 31OW) LNNOdWOO O19 OHIOJOAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 6 of 9 US 2003/0196275 A1 

C O 
N 

O C C 
r 

(LN3O3d 3TOW) LNNOdWOO OI8OHdOOAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 7 of 9 US 2003/0196275 A1 

O. O. O. O. O. O. O. O. O. O. O. 
O. N. r. v.- O L N to O O. 
rt M. M. C. CN N N - r re- ve 

s 

O C C O 
C V Y N 

(LNO&dd TOW) LNNOdWOO O18OHOOAH 

  



Patent Application Publication Oct. 23, 2003 Sheet 8 of 9 US 2003/0196275 A1 

g 

O o O O O c5 cs 
o CO N 

(LNO3d 31OW) LNNOdWOO O19 OHO&OAH 

  



Patent Application Publication Oct. 23, 2003. Sheet 9 of 9 US 2003/0196275 A1 

g 

C O O O 
O vs. N 

(LNOdd OW) LNNOdWOO O19 OHOOAH 

  



US 2003/0196275 A1 

TREATED TEXTILE ARTICLE HAVING 
IMPROVED MOSTURE TRANSPORT 

BACKGROUND OF THE INVENTION 

0001) (1) Field of the Invention 
0002 The present invention relates generally to treated 
textile articles and, more particularly, to a treated textile 
article formed from a synthetic fiber substrate and treated 
using a polyamide treatment agent for improved moisture 
transport. 

0003) (2) Description of the Prior Art 
0004. The current preference for garments made from 
cotton and other natural fiberS is due, at least in part, to 
cotton's ability to wick moisture away from the body. 
However, cotton tends to absorb and retain moisture causing 
it to become leSS comfortable as more moisture is absorbed. 
Also, cotton garments tend to be slow drying. In contrast, 
Synthetics, which tend to be hydrophobic, resist moisture 
transport and absorption. Thus, Synthetic garments are quick 
drying. 

0005 The textile industry has focused efforts on devel 
oping Synthetics that have the ability to effectively transport 
moisture away from the body while maintaining resistance 
to moisture absorption and quick drying characteristics. At 
the same time, the industry has directed research to improv 
ing Synthetics Soil release, Static dissipation, feel, fiber-to 
fiber frictional properties, lumping of fiberfill after washing 
and wear life. 

0006 Some attempts have been made to modify moisture 
transport characteristics of a Synthetic by reacting a modi 
fying component to a Synthetic polyether during initial 
polymerization or prior to Spinning. However, this approach 
increases the drying time and negatively impacts numerous 
properties of the modified Synthetic. 
0007. Other attempts have been made to modify moisture 
transport characteristics of a Synthetic by adding a modify 
ing component to the Synthetic by melt blending. This 
approach relies on physical entrapment of the modifying 
component. However, this approach degrades physical prop 
erties and wastes the modifying component on the inside of 
the Synthetic Since its activity is required only at the Surface. 
0008. Yet other attempts have been made to modify 
moisture transport characteristics of a Synthetic by graft 
polymerizing a modifying component to the Synthetic. How 
ever, this approach has not been commercially Successful 
due to the difficulties in controlling the composition of the 
modified Synthetic, environmental, health and Safety issues, 
long reaction times and improper proceSS equipment. Also, 
the modified synthetic fails to exhibit substantial and per 
manent improvements. Another approach to graft polymer 
izing has been to activate the Surface of the Synthetic using 
ionizing radiation. However, this approach requires Special 
ized equipment and highly trained perSonnel, and is usually 
cost prohibitive. 
0009. Another approach has been made to modify mois 
ture transport characteristics of the Synthetic by the depos 
iting of a modifying component from a bath onto the Surface 
of the Synthetic. In one approach, the Synthetic is Subjected 
to heat for drying and Setting the modifying component on 
its Surface. However, Some of these approaches rely on ester 
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linkages as the connective unit and because of hydrolysis/ 
Saponification under laundering conditions result in poor 
durability of the treatment agent. Other approaches function 
for one Synthetic composition but are ineffective for others. 

0010 Thus, there remains a need for a new and improved 
treated textile article formed from a synthetic fiber substrate 
having improved moisture transport while, at the Same time, 
is Sufficiently durable for home laundering. 

SUMMARY OF THE INVENTION 

0011. The present invention is directed to a treated textile 
article formed from a Synthetic fiber Substrate including a 
polyamide treatment agent. In the preferred embodiment, the 
polyamide treatment agent includes between about 19 and 
95 mole percent of a hydrophobic component. In addition, 
the polyamide treatment agent may include effective 
amounts of one of an oxyalkylene derivative, an ether 
linkage, and an oxyalkylene derivative and an ether linkage. 
Moreover, the polyamide treatment agent includes a hydro 
philic component. 

0012. When the mole percent of a hydrophobic compo 
nent of a polyamide treatment agent is between about 19 and 
95, the treated textile article may have a Normalized Aver 
age Moisture Transport Durability (inch/inch) value of 
between about 0.1 and 1 when wicking is measured accord 
ing to the T-PACC vertical strip wicking test where the water 
transported along the Strip is measured at 1 minute intervals 
for 5 minutes with the value at 5 minutes being reported in 
inches. Also, the treated textile article may have a ratio of 
(an Average Moisture Transport With Treatment and After 
Five Launderings)/(an Average Moisture Transport With 
Treatment and No Launderings) of between about 30 and 
120 percent when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. Additionally, the treated textile article may have a 
ratio of (Average Moisture Transport With Treatment and 
No Launderings)/(Average Moisture Transport With No 
Treatment and No Launderings) of between about 100 and 
400 percent when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

0013 Also, when the mole percent of a hydrophobic 
component of a polyamide treatment agent is between about 
30 and 80, the treated textile article may have a Normalized 
Average Moisture Transport Durability (inch/inch) value of 
between about 0.4 and 1. Also, the treated textile article has 
a ratio of (an Average Moisture Transport With Treatment 
and After Five Launderings)/(an Average Moisture Trans 
port With Treatment and No Launderings) of between about 
50 and 120 percent. Additionally, the treated textile article 
has a ratio of (Average Moisture Transport With Treatment 
and No Launderings)/(Average Moisture Transport With No 
Treatment and No Launderings) of between about 220 and 
400 percent Further, when the mole percent of a hydropho 
bic component of a polyamide treatment agent is between 
about 30 and 75, the treated textile article may have a 
Normalized Average Moisture Transport Durability (inch/ 
inch) value of between about 0.55 and 1. Also, the treated 
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textile article has a ratio of (an Average Moisture Transport 
With Treatment and After Five Launderings)/(an Average 
Moisture Transport With Treatment and No Launderings) of 
between about 60 and 120 percent. Also, the treated textile 
article has a ratio of (Average Moisture Transport With 
Treatment and No Launderings)/(Average Moisture Trans 
port With No Treatment and No Launderings) of between 
about 250 and 400 percent. 
0.014. The synthetic fiber Substrate may be selected from 
any one of a polyamide, an aramid, a polyester, an acrylic, 
a vinyl, a polyurethane and a polyalkylene. The Synthetic 
fiber Substrate further includes a natural fiber to form a 
blend. The natural fiber may be selected from the group 
consisting of a rayon, cotton, acetate, wool, and Silk. 
0.015 The effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage may include an effective amount of an 
hydrophilic oxyalkylene derivative. When the hydrophilic 
oxyalkylene derivative is between about 40 and 80 weight 
percent of the polyamide treatment agent, the treated textile 
article may have a Normalized Average Moisture Transport 
Durability (inch/inch) value of between about 0.1 and 1 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. Also, the treated 
textile article may have a ratio of (an Average Moisture 
Transport With Treatment and After Five Launderings)/(an 
Average Moisture Transport With Treatment and No Laun 
derings) of between about 30 and 120 percent when wicking 
is measured according to the T-PACC vertical Strip wicking 
test where the water transported along the Strip is measured 
at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. Additionally, the treated 
textile article may have a ratio of (Average Moisture Trans 
port With Treatment and No Launderings)/(Average Mois 
ture Transport With No Treatment and No Launderings) of 
between about 100 and 400 percent when wicking is mea 
sured according to the T-PACC vertical strip wicking test 
where the water transported along the Strip is measured at 1 
minute intervals for 5 minutes with the value at 5 minutes 
being reported in inches. 
0016. Also, when the hydrophilic oxyalkylene derivative 
is between about 46 and 80 weight percent of the polyamide 
treatment agent, the treated textile article may have a Nor 
malized Average Moisture Transport Durability (inch/inch) 
value of between about 0.3 and 1. Also, the treated textile 
article may have a ratio of (an Average Moisture Transport 
With Treatment and After Five Launderings)/(an Average 
Moisture Transport With Treatment and No Launderings) of 
between about 30 and 100 percent. Additionally, the treated 
textile article may have a ratio of (Average Moisture Trans 
port With Treatment and No Launderings)/(Average Mois 
ture Transport With No Treatment and No Launderings) of 
between about 200 and 400 percent Further, when the 
hydrophilic oxyalkylene derivative is between about 56 and 
78 weight percent of the polyamide treatment agent, the 
treated textile article may have a Normalized Average Mois 
ture Transport Durability (inch/inch) value of between about 
0.6 and 1. Also, the treated textile article may have a ratio 
of (an Average Moisture Transport With Treatment and After 
Five Launderings)/(an Average Moisture Transport With 
Treatment and No Launderings) of between about 30 and 80 
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percent. Additionally, the treated textile article may have a 
ratio of (Average Moisture Transport With Treatment and 
No Launderings)/(Average Moisture Transport With No 
Treatment and No Launderings) of between about 250 and 
400 percent. 
0017. In a preferred embodiment, the effective amount of 
any of an oxyalkylene derivative, an ether linkage, and an 
oxyalkylene derivative and an ether linkage is an effective 
amount of an oxyethylene derivative. When the oxyethylene 
derivative is between about 40 and 80 weight percent of the 
polyamide treatment agent, the treated textile article may 
have a Normalized Average Moisture Transport Durability 
(inch/inch) value of between about 0.1 and 1 when wicking 
is measured according to the T-PACC vertical Strip wicking 
test where the water transported along the Strip is measured 
at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. Also, the treated textile 
article may have a ratio of (an Average Moisture Transport 
With Treatment and After Five Launderings)/(an Average 
Moisture Transport With Treatment and No Launderings) of 
between about 30 and 120 percent. Additionally, the treated 
textile article may have a ratio of (Average Moisture Trans 
port With Treatment and No Launderings)/(Average Mois 
ture Transport With No Treatment and No Launderings) of 
between about 100 and 400 percent. 
0018. Also, when the oxyethylene derivative is between 
about 46 and 80 weight percent of the polyamide treatment 
agent, the treated textile article may have a Normalized 
Average Moisture Transport Durability (inch/inch) value of 
between about 0.3 and 1 when wicking is measured accord 
ing to the T-PACC vertical strip wicking test where the water 
transported along the Strip is measured at 1 minute intervals 
for 5 minutes with the value at 5 minutes being reported in 
inches. Also the treated textile article may have a ratio of (an 
Average Moisture Transport With Treatment and After Five 
Launderings)/(an Average Moisture Transport With Treat 
ment and No Launderings) of between about 30 and 100 
percent. Additionally, the treated textile article may have a 
ratio of (Average Moisture Transport With Treatment and 
No Launderings)/(Average Moisture Transport With No 
Treatment and No Launderings) of between about 200 and 
400 percent Further, when the oxyethylene derivative is 
between about 56 and 78 weight percent of the polyamide 
treatment agent, the treated textile article may have a Nor 
malized Average Moisture Transport Durability (inch/inch) 
value of between about 0.6 and 1. Also, the treated textile 
article mat have a ratio of (an Average Moisture Transport 
With Treatment and After Five Launderings)/(an Average 
Moisture Transport With Treatment and No Launderings) of 
between about 30 and 80 percent. Additionally, the treated 
textile article may have a ratio of (Average Moisture Trans 
port With Treatment and No Launderings)/(Average Mois 
ture Transport With No Treatment and No Launderings) of 
between about 250 and 400 percent. 
0019. The hydrophilic component is a reaction product of 
a diacid and a diamine including an effective amount of any 
of an oxyalkylene derivative, an ether linkage, and an 
oxyalkylene derivative and an ether linkage. The effective 
amount of any of an oxyalkylene derivative, an ether link 
age, and an oxyalkylene derivative and an ether linkage may 
include an effective amount of a hydrophilic oxyalkylene 
derivative. In a preferred embodiment, the effective amount 
of any of an oxyalkylene derivative, an ether linkage, and an 
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oxyalkylene derivative and an ether linkage is an effective 
amount of an oxyethylene derivative. The hydrophobic 
component is a reaction product of a diacid and a diamine. 
0020. The polyamide treatment agent may be a reaction 
product further including heating a mixture of any of the 
hydrophilic component and the hydrophobic component; a 
precursor of the hydrophilic component and the hydrophobic 
component; the hydrophilic component and a precursor of 
the hydrophobic component; and a precursor of the hydro 
philic component and a precursor of the hydrophobic com 
ponent. 

0021. The polyamide treatment agent may be a reaction 
product of a reaction product of diacid and diamine and a 
reaction product of a diacid and a diamine including an 
effective amount of any of an oxyalkylene derivative, ether 
linkage, and oxyalkylene derivative and ether linkage. The 
effective amount of any of an oxyalkylene derivative, an 
ether linkage, and an oxyalkylene derivative and an ether 
linkage includes an effective amount of an hydrophilic 
oxyalkylene derivative, preferably an effective amount of an 
oxyethylene derivative. 

0022. A hydrophobic component may include a unit 
based on at least one of the following: 

Structure I 
O 

-(CRNH)- 

0023 wherein 
0024 R is an alkylene group with 3 to 11 carbon 
atoms that are any one of unsubstituted and Substi 
tuted; 

Structure II 
O O 

|| || 

0025 wherein: 
0026 R2 is any one of an alkylene group, a 
cycloalkylene group and a difunctional aromatic 
group with the alkylene group and the cycloalkylene 
of R being 4 to 10 carbon atoms that are any one of 
unsubstituted and Substituted; and 

0027 R is any one of an alkylene group, cycloalky 
lene group and difunctional aromatic group with the 
alkylene group and the cycloalkylene of R being 2 
to 10 carbon atoms that are any one of unsubstituted 
and Substituted. 

0028. The hydrophobic component may include units 
based on Structure I, units based on Structure II, and, 
optionally, plasticizer. On a molar percent basis between 
about 19 and 95, the polyamide treatment agent may be 
based on at least one of Structure I, Structure II, Structure I 
and plasticizer, Structure II and plasticizer, Structure I and 
Structure II, Structure I, and Structure II and plasticizer. 
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0029. A hydrophilic component may include a unit based 
on the following: 

Structure III 

R4 R5 Ré R7 

-HNCHCH-O-(CHCHO)a(CHO)b(CHCHO)c-CHCHNH-. 

0030. Wherein: 
0031 R may be any one of hydrogen and an alkyl 
of one to four carbon atoms, 

0032 Rs may be any one of hydrogen and an alkyl 
of one to four carbon atoms, 

0033 R may be any one of hydrogen and an alkyl 
of one to four carbon atoms, 

0034) R, may be any one of hydrogen and an alkyl 
of one to four carbon atoms, 

0035) a is from 0 to 3; 
0036 b is from 1 to 78; and 
0037 c is from 0 to 3. 

0038 A diacid may be a unit based on the following: 

Structure IV 
O O 

|| || 
-CRC-. 

0.039 wherein 
0040 Rs is any one of an alkylene group, cycloalky 
lene group, and a difunctional aromatic group with 
the alkylene group and the cycloalkylene of R being 
4 to 10 carbon atoms that are any one of unsubsti 
tuted and Substituted. 

0041 A plasticizer may be included in a polyamide 
treatment agent. A plasticizer may be derived from any one 
of a polyether glycol diamine having a molecular weight leSS 
than about 500 and a number of consecutive oxyethylene 
derivative units are less than about 4, a polyether glycol 
diamines having a molecular weight greater than about 500 
and any one of a ratio of (oxyethylene derivative)/(oxypro 
pylene derivative) less than about 4/6, a ratio of (oxyethyl 
ene derivative)/(oxybutylene derivative) less than about 4/6, 
and a Sum of a ratio of (oxyethylene derivative)/(oxypropy 
lene derivative) and a ratio of (oxyethylene derivative)/ 
(oxybutylene derivative) less than about 4/6. 
0042. A chain terminating group may be included in a 
polyamide treatment agent So as to effect at least one of 
controlling the molecular weight of the polyamide treatment 
agent, changing the Solubility of the polyamide treatment 
agent in water, and increasing a Substantivity of a textile 
article treated with the polyamide treatment agent. The chain 
terminating group may be (R)-F, wherein R is any one 
of a C-C2 alkyl, C-C2 aryl, C-C2 alkylaryl, C-C2 
alkenyl, and an oxyalkylene derivative, d is 1-2; and F is any 
one of NH, NH, CHO, COCl, and COOR, wherein R is 
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any of a C-C alkyl and hydrogen. An oxyalkylene deriva 
tive of the chain terminating group may be Ro(O- 
CHR-CHR)-, wherein Rio is any of a C-C alkyl; 
R is any of a C-C alkyl and hydrogen; R is any of a 
C-C alkyl and hydrogen; p is any value from 1 through 
100. The chain terminating group maybe about 1-7% of the 
treatment agent. The chain terminating group may be an 
alkyl, aryl and/or an alkyl aryl mono acid and/or its/their 
alkoxylate, an alkyl, aryl and/or alkyl aryl alcohol and/or 
its/their alkoxylate, and alkyl, aryl and/or alkyl aryl amine 
and/or its/their alkoxylates, and alkanolanine and/or poly 
oxyalkylene mono amine (Jeffamine XTJ-505, Jeffamine 
XTJ-506, Jeffamine XTJ-507 and Jeffamine XTJ-508 from 
Huntsman.) 
0.043 Abranching facilitator may be included in a polya 
mide treatment agent So as to induce branching of the 
polyamide treatment agent. The branching facilitator may be 
any one of a polyamine and a polyacid. The polyamine may 
be any one of diethylene triamine, triethylene tetraamine, 
tetraethylene pentamine, poly(oxy(methyl-1,2-ethanediyl), 
alpha-omega-(2-aminomethylethoxy-, and ether with 
2-ethyl-2-(hydroxymethyl)-1,3 propanediol (3:1). (Jeffam 
ine T403, Jeffamine XTJ-509, and Jeffamine T-5000 from 
Huntsman.) A polyacid may be any one of trimellitic anhy 
dride and citric. A branching facilitator may be between 
about 1% and 3% by weight of the polyamide treatment 
agent. 

0044 Accordingly, one aspect of the present invention is 
to provide a treated textile article formed from a Synthetic 
fiber substrate. The treated textile article includes a polya 
mide treatment agent including a hydrophilic component 
and a hydrophobic component. 

0.045 Another aspect of the present invention is to pro 
vide a polyamide treatment agent for use with a textile 
article formed from a synthetic fiber Substrate. The polya 
mide treatment agent imparts to the textile article improved 
moisture transport while at the same time imparting dura 
bility of the moisture transport. The polyamide treatment 
agent includes a hydrophilic component, a hydrophobic 
component, and effective amounts of any one of an oxy 
alkylene derivative, an ether linkage, and an oxyalkylene 
derivative and an ether linkage. 
0.046 Still another aspect of the present invention is to 
provide a treated textile article formed from a synthetic fiber 
Substrate including a polyamide treatment agent. The polya 
mide treatment agent includes between between about 19 
and 95 mole percent of a hydrophobic component. In 
addition, the polyamide treatment agent includes effective 
amounts of any one of an oxyalkylene derivative, an ether 
linkage, and an oxyalkylene derivative and an ether linkage. 
Further, the polyamide treatment agent includes a hydro 
philic component. 

0047 These and other aspects of the present invention 
will become apparent to those skilled in the art after a 
reading of the following description of the preferred 
embodiment when considered with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.048 FIG. 1 is a graphical representation of the Nor 
malized Average Moisture Transport Durability (inch/inch) 
value data of Table 2 in the form of a variogram represented 
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by contours for a treated textile article as a function of 
hydrophobic component content in mole percent and hydro 
philic oxyalkylene derivative content in weight percent 
according to an embodiment of the present invention; 
0049 FIG. 2 is a graphical representation of the Nor 
malized Average Moisture Transport Durability (inch/inch) 
value data of Table 2 in the form of a variogram represented 
by contours for a treated Nylon textile article as a function 
of hydrophobic component content in mole percent and 
hydrophilic oxyalkylene derivative content in weight per 
cent according to an embodiment of the present invention; 
0050 FIG. 3 is a graphical representation of the Nor 
malized Average Moisture Transport Durability (inch/inch) 
value data of Table 2 in the form of a variogram represented 
by contours for a treated polyester textile article as a 
function of hydrophobic component content in mole percent 
and hydrophilic oxyalkylene derivative content in weight 
percent according to an embodiment of the present inven 
tion; 
0051 FIG. 4 is a graphical representation of the ratio of 
(an Average Moisture Transport With Treatment and After 
Five Launderings)/(an Average Moisture Transport With 
Treatment and No Launderings) data of Table 3 in the form 
of a variogram represented by contours for a treated textile 
article as a function of hydrophobic component content in 
mole percent and hydrophilic oxyalkylene derivative con 
tent in weight percent according to an embodiment of the 
present invention; 
0.052 FIG. 5 is a graphical representation of the ratio of 
(an Average Moisture Transport With Treatment and After 
Five Launderings)/(an Average Moisture Transport With 
Treatment and No Launderings) data of Table 3 in the form 
of a variogram represented by contours for a treated Nylon 
textile article as a function of hydrophobic component 
content in mole percent and hydrophilic oxyalkylene deriva 
tive content in weight percent according to an embodiment 
of the present invention; 
0053 FIG. 6 is a graphical representation of the ratio of 
(an Average Moisture Transport With Treatment and After 
Five Launderings)/(an Average Moisture Transport With 
Treatment and No Launderings) data of Table 3 in the form 
of a variogram represented by contours for a treated poly 
ester textile article as a function of hydrophobic component 
content in mole percent and hydrophilic oxyalkylene deriva 
tive content in weight percent according to an embodiment 
of the present invention; 
0054 FIG. 7 is a graphical representation of the ratio of 
(Average Moisture Transport With Treatment and No Laun 
derings)/(Average Moisture Transport With No Treatment 
and No Launderings) data of Table 4 in the form of a 
variogram represented by contours for a treated textile 
article as a function of hydrophobic component content in 
mole percent and hydrophilic oxyalkylene derivative con 
tent in weight percent according to an embodiment of the 
present invention; and 
0055 FIG. 8 is a graphical representation of the ratio of 
(Average Moisture Transport With Treatment and No Laun 
derings)/(Average Moisture Transport With No Treatment 
and No Launderings) data of Table 4 in the form of a 
variogram represented by contours for a treated Nylon 
textile article as a function of hydrophobic component 
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content in mole percent and hydrophilic oxyalkylene deriva 
tive content in weight percent according to an embodiment 
of the present invention; and 

0056 FIG. 9 is a graphical representation of the ratio of 
(Average Moisture Transport With Treatment and No Laun 
derings)/(Average Moisture Transport With No Treatment 
and No Launderings) data of Table 4 in the form of a 
variogram represented by contours for a treated polyester 
textile article as a function of hydrophobic component 
content in mole percent and hydrophilic oxyalkylene deriva 
tive content in weight percent according to an embodiment 
of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0057. In the following description, like reference char 
acters designate like or corresponding parts throughout the 

soft rubbery segment 

O 

o-cur-cut-o---KY- al-K)-- 
H H 

| 
x = about 40 or so 
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LYCRAE) polymer that is generically known as Spandex, 
and a polyalkylene Such as polypropylene. 

0060 Polyesters are any of a group of synthetic resins, 
such as DACRONGR) polymer or MYLAR(R) polymer, that 
are formed by the polycondensation of carboxylic acids with 
dihydroxyl alcohols. Such resins may cure or harden, at 
room temperature under little or no preSSure when catalyzed. 
Polyesters may be characterized by Strength and resistance 
to moisture and chemicals. 

0061 Acrylics may include any of a large group of 
Synthetic thermoplastic polymers created from various 
monomers (e.g., acrylic acid, methacrylic acid, esters of 
these acids, and acrylonitrile). These various monomers may 
polymerize readily when exposed to light. 

0062 Polyurethane may include a segmented polyure 
thane Such as SpandeX as follows. 

rigid segment 

O O O 

c---c- CH2 N-C-O 
H H H H 

Spandex has a complicated structure, with both 
urea and urethane linkages in the backbone chain. 

Several views. Also in the following description, it is to be 
understood that Such terms as "forward,”“rearward.'"left, 
“right,”“upwardly,”“downwardly,” and the like are words 
of convenience and are not to be construed as limiting terms. 

0.058 A treated textile article of the present invention is 
formed from a Synthetic fiber Substrate including a polya 
mide treatment agent having a hydrophilic component and a 
hydrophobic component. A textile article may include any 
one of a filament, a fiber, a yarn, a fabric constructed from 
any one of fibers or filaments, yarn, and products made using 
at least one of a filament, a fiber, a yarn, and a fabric. Some 
examples of products contemplated include cloth, an article 
of clothing including protective clothing, rope, cable, and 
mesh, carpeting, non-woven fabric, ... etc. Those skilled in 
the art will appreciate that there exist numerous other 
examples of textile articles that are within the Scope of the 
present invention and not specifically mentioned. 

0059 A synthetic fiber Substrate may be any one of a 
polyamide (also known as nylon Such as nylon 6,6 and nylon 
6, and including aramids such as NOMEX(R) polymer and 
KEVLARE polymer), a polyester, an acrylic, a vinyl, poly 
urethane including a Segmented polyurethane Such as 

0063 Spandex has a complicated structure, with both 
urea and urethane linkages in the backbone chain. SpandeX 
is a polyurethane thermoplastic elastomer, which is available 
from E. I. du Pont de Nemours and Company, Wilmington, 
Del., USA under the trade name LYCRAGR) polymer. Span 
deX has both urea and urethane linkages in its backbone. The 
Special properties of SpandeX are due to the fact that SpandeX 
has hard and soft blocks in its repeat structure. Short 
polymeric chains of a polyglycol, usually about forty or So 
repeats units long, are Soft and rubbery. The rest of the repeat 
unit, the Stretch with the urethane linkages, the urea link 
ages, and the aromatic groups, is extremely rigid. This 
Section is Stiff enough that it is believed that the rigid 
Sections from different chains clump together and align to 
form fibers. Of course, they are unusual fibers, as the fibrous 
domains formed by the stiff blocks are linked together by the 
rubbery soft sections. The result is a fiber that acts like an 
elastomer. This allows the making of a fabric that Stretches 
for exercise clothing and the like. Other terms for SpandeX 
include elastic fibers and elastane fibers 

0064 Polyalkylenes may include any of a large group of 
Synthetic thermoplastic polymers created from various 
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monomers (e.g., ethylene, methylene, propylene, butylenes, 
etc.). Some alkylenes may contain at least one vinyl group. 
Polymers made using alkylenes containing a vinyl group are 
Sometimes designated vinyls. 

0065. A synthetic fiber substrate may be a blend of any 
one of a plurality of synthetic fibers, a Synthetic and a natural 
fiber, a plurality of Synthetic fibers and a natural fiber, a 
Synthetic and a plurality of natural fibers, and a plurality of 
synthetic fibers and a plurality of natural fibers. Natural 
fibers may include fibers derived from natural fiber and 
include cellulose derivatives Such as rayon and acetate, 
cotton, wool Such as from sheep, goats, llama and alpaca, 
and Silk. 

0.066 A polyamide treatment agent having a hydrophilic 
component and a hydrophobic component may include an 
effective amount of any one of oxyalkylene derivatives, 
ether linkages, and oxyalkylene derivatives and ether link 
ages (e.g., -CH-CHR-O-), R may be any one of 
hydrogen and an alkyl of one to four carbon atoms. Prefer 
ably, an effective amount of any one of oxymethylene 
derivatives, (e.g., -CH2-O-), oxyethylene derivative 
(e.g., -CH-CH-Ol), ether linkages, oxymethylene 
derivatives and ether linkages, oxyethylene derivatives and 
ether linkages, oxymethylene derivatives and oxyethylene 
derivatives, and any combination of the three. The hydro 
phobic component may be a polyamide having a unit based 
on at least one of the following: 

Structure I 
O 

-(CRNH)- 
and 

Structure II 
O O 

|| || 

0067 R may be an alkylene group with 3 to 11 carbon 
atoms that may be Substituted or not. R may be any one of 
an alkylene group, a cycloalkylene group and a difunctional 
aromatic group. The alkylene group and the cycloalkylene of 
R may contain 4 to 10 carbon atoms that may or may not 
be Substituted. R may be any one of an alkylene group, 
cycloalkylene group and difunctional aromatic group. The 
alkylene group and the cycloalkylene of R may contain 2 to 
10 carbon atoms that may or may not be Substituted. Also, 
a hydrophobic component may include varying amounts of 
both units based on Structure I, units based on Structure II, 
and, optionally, a plasticizer. 
0068 The hydrophobic component may be a reaction 
product of any one of a diamine and a diacid; a lactum and 
a diacid; a lactum, a diamine, and a diacid; and combinations 
thereof. Preferably, the diacid is a dicarboxylic acid. For a 
unit based on Structure I, a lactum Such as any one of 
T-butyrolactam, Ö-Valerolactam, e-caprolactam, enantolac 
tam, S2-lauryllactam, and caprilactam, may be reacted and, 
optionally, with a dicarboxylic acid. For a unit based on 
Structure II, an alkyl diamine may be any one of ethylene 
diamine, triethylene diamine, tetramethylene diamine, heX 
amethylene diamine, diaminocyclohexane, 4,4'-diaminodi 
cyclohexylene diamine, isophorone diamine, 1,3 benzene 
diamine, 1,4 benzene diamine and 1,4-bisdiaminomethyl 
cyclohexane. 
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0069. The hydrophilic component may be a reaction 
product of a diacid, preferably, a dicarboxylic acid, and a 
diamine. Preferably, a diamine includes a hydrophilic oxy 
alkylene, more preferably an oxyethylene. That is, combi 
nations of diamines and dicarboxylic acids may be com 
bined and reacted to create a hydrophilic component. For a 
unit based on Structure III, a polyalkylene glycol diamine, 
may be reacted with a dicarboxylic acid, preferably, a 
dicarboxylic acid. An example of eligible polyalkylene 
glycol diamines according to the invention is: oxirane, 
methyl-, polymer with oxirane, bis (2-aminopropyl) ether 
(Jeffamine XTJ-502 from Huntsman) at molecular range of 
900 to 6000 and more. 

0070 The hydrophilic component may be a polyamide 
having a unit based on the following: 

Structure III 

R4 R5 Ré R7 

0071 R may be any one of hydrogen and an alkyl of one 
to four carbon atoms. Rs may be any one of hydrogen and 
an alkyl of one to four carbon atoms. R may be any one of 
hydrogen and an alkyl of one to four carbon atoms. R, may 
be any one of hydrogen and an alkyl of one to four carbon 
atoms. Subscript “a” may be 0 to 3, Subscript “b” may be 1 
to 78 and subscript “c” may be 0-3. A polyamide unit based 
on Structure III may or may not be connected via a diacid 
unit to any one of a unit based on Structure I, a unit based 
on Structure II, another unit based on Structure III, and a 
plasticizer. 
0072 A diacid that is preferably a dicarboxylic acid unit 
may be based on the following: 

Structure IV 
O O 

|| || 
-CRC-. 

0073 Rs may be any one of an alkylene group, cycloalky 
lene group, and a difunctional aromatic group. The alkylene 
group and the cycloalkylene of Rs may contain 4 to 10 
carbon atoms that may or may not be substituted. Both the 
hydrophilic component and the hydrophobic component 
may be a reaction product of a diacid, preferably, a dicar 
boxylic acid, and any one of a diamine, a lactum, and a 
diamine and a lactum. 

0074. In the creation of the hydrophobic component 
including a unit based on Structure I or Structure II, and the 
creation of a hydrophilic component including a unit based 
on structure III, a dicarboxylic acid of the form HOOC 
R-COOH may be useful. In HOOC-R-COOH, R may 
be any one of an alkyl group, alkyl aryl group, aryl group 
and combination thereof. The alkyl group, alkyl aryl group, 
and aryl group may contain from 3 to 34 carbon atoms. 
Some Specific examples of dicarboxylic acid include any 
one of adipic acid, pimelic acid, azelaic acid, Sebacic acid, 
Suberic, dodecanedioic acid, terephthalic acid, isophthalic 
acid, t-butyl isophthalic acid, dimer acids and mixtures 
thereof. Also, the esters and acid chlorides of these dicar 
boxylic acids may be used. 
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0075 Unexpectedly, the polyamide treatment agent of 
the present invention appears to improve the Surface prop 
erties of a number of Synthetic Substrates Since it is unex 
pectedly a Substantive agent for Synthetic Substrates Such as 
any one of a polyamide (also known as nylon and including 
aramids such as NOMEX(R) polymer and KEVLAR(R) poly 
mer), a polyester, an acrylic, a vinyl and a polyalkylene Such 
as polypropylene. 
0.076 The polyamide treatment agent may be applied in 
Simple and Safe application procedures using Standard textile 
and laundering equipment. Further, the polyamide treatment 
agent may be incorporated into commercial and consumer 
detergent and Softener (e.g., either a Solid or liquid) and 
exhausted during laundering to impart or maintain improved 
moisture transport while at the same time imparting dura 
bility. 
0.077 Applicants believe that the chemistry of the polya 
mide treatment agent of the present invention allows for use 
in higher pH processes Such as those used in industrial and 
institutional laundering Systems as well as in home launder 
ing applications. The product can be added Separately or in 
a formulated detergent as either liquid or powder or in a 
Softener formulation in an effective amount to modify prop 
erties of textile articles including imparting improved mois 
ture transport while at the same time imparting durability. 
Applicants further believe that a formulation that provides 
between about 0.05% and about 1.5%, preferably about 
0.1%-1.0% based on the weight of the textile article to be an 
effective amount. 

0078 Examples of conventional methods applicable to 
known textile equipment include pad/heat Set, foam/heat Set, 
and exhaust. Conventional textile wet processing methods 
applicable to Such equipment include Scouring, coloration, 
and fabric finishing. 
0079 Potential points of application of the polyamide 
treatment agent in textile processing include any one of the 
fiber/yarn forming Stage and the wet processing Steps in the 
fabric Stage. Within the fiber/yarn forming Stage there are at 
least four points at which an effective amount of the polya 
mide treatment agent may be applied Such as (1) to a spin 
finish after extrusion and before fiber drawing (e.g., the 
polyamide treatment agent may be applied on top of the 
conventional spin finish before fiber drawing); (2) to a fiber 
being or just drawn (e.g., the polyamide treatment agent may 
be applied using a metered finish applicator or a kiss roll); 
(3) before fiber crimping (e.g., the polyamide treatment 
agent may be applied by any one of a dip and nip bath, a kiss 
roll and a metered finish applicator then heat Set onto the 
fiber's Surface and resulting lower fiber to fiber frictional 
properties may improve crimping properties and yield a 
bulkier Staple fiber); and (4) after-oiling or over-oiling (e.g., 
the polyamide treatment agent may be applied by passing a 
warp sheet over a kiss roll just ahead of a warp beam). 
Applicants believe that between about 0.05% and 1.0% 
based on the weight of the fiber to be an effective amount. 
0080. Other potential points of application of the polya 
mide treatment agent in textile processing may include any 
one during a formation of a non-woven article (with or 
without adhesives), as an additive in a cleaning/scouring 
Step, as additives in a coloration bath, during a final fabric 
(including non-wovens) finishing. Final fabric finishing may 
include any one of foaming, Spraying, drawing through a dip 
and nip bath and drawing through a kiss roll applicator 
followed by heating to a Sufficiently high temperature and 
time for heat Setting (e.g., temperatures between about 200 
and 350 F. for between about 1 and 3 minutes). 
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0081. The polyamide treatment agent also may be com 
bined or incorporated as a portion of any one of various 
processing aides by formulating a chemical auxiliary for any 
of these textile processes. For example, a treatment agent 
may be combined or incorporated as a portion of any one of 
a Softener, a heat Stabilizer, antioxidants, a dyeing auxiliary, 
a Soil repellant, a fiber Spin finish, a moisture transport 
auxiliary, . . . etc. 
0082 For example, softeners may be any of silicones, 
amino Silicones, fatty quats, fatty amidoamine, ethoxylated 
amines, fatty alkanolamines or alkylolamides, fatty ampho 
terics, ... etc. A treatment agent combined or incorporated 
with one or more of these SoftenerS may improve any of a 
textile article's hand, hydrophilicity, and hand and hydro 
philicity. 

0083. A treatment agent combined or incorporated with 
one or more heat Stabilizers may reduce a textile article's 
discoloration during heat Setting. Likewise, a treatment 
agent combined or incorporated with one or more of anti 
oxidants may reduce a textile article's discoloration during 
heat Setting. 
0084. For example, a soil repellant may be any of fluo 
rocarbons, anionic polymers, . . . etc. A treatment agent 
combined or incorporated with one or more Soil repellants 
may act to extend the one or more Soil repellants. 
0085. A treatment agent combined or incorporated with 
one or more dyeing auxiliaries may reduce repulsion 
between a textile article and the dying liquor. A treatment 
agent combined or incorporated with one or more fiber Spin 
finishes may reduce fiber to fiber friction by lubrication and 
a treatment agent combined or incorporated with one or 
more antistats may reduce fiber to fiber friction by relieving 
electroStatic buildup in the textile article, 
0086) Such improvements are contemplated among 
woven and non-woven textile articles, either with or without 
an adhesive. Again, applicants believe that between about 
0.05% and 1.0% based on the weight of the fiber to be an 
effective amount of the polyamide treatment agent. 
0087. The polyamide treatment agent may impart to a 
number of Synthetic Substrates improved moisture transport 
while, at the same time, imparting Sufficient durability for 
home laundering. For example, it has been found that, 
unexpectedly, the polyamide treatment agent of the present 
invention may impart improved moisture transport to Syn 
thetic Substrates while at the same time the moisture trans 
port being durable to at least five home launderings. UneX 
pectedly, and in addition to improved moisture transport and 
durability, the polyamide treatment agent may impart 
improved Static dissipation, Soil release, fiber-to-fiber fric 
tion and “hand” properties. AS used herein, hand is defined 
as the tactile qualities of a fabric, e.g., Softness, firmness, 
elasticity, fineness, resilience, and other qualities perceived 
by touch. Dictionary of Fiber & Textile Technology; Copy 
right 1989, 1990 Hoechst Celanese Corporation. 
0088 Various substrates were treated with a polyamide 
treatment agent according to embodiment of the present 
invention and then tested according to the following proce 
dures to determine the performance of a treated textile 
article. 

0089. The as received various Substrates were scoured as 
Setforth below. Some Scoured Substrates were treated with a 
polyamide treatment agent, others were Set aside for com 
parison. 
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0090 Nylon substrates (40/12 dull nylon 6, warpknit, 
weight 7.6 oz./yard) were Scoured using about 1 g/liter 
ALKONE NS scouring agent (Apollo Chemical Corpora 
tion, Burlington, N.C.) at about 160°F. for about 10 minutes. 
After Scouring, the Scoured Nylon Substrates were rinsed 
and overflow washed for about 10 minutes. The overflow 
washed, rinsed and Scoured Nylon Substrates were dried at 
about 200 F. for about 2 minutes. 

0.091 Polyester substrates (Textile Innovators Corpora 
tion, 100% polyester, Dacron 56, heatset) were scoured 
using about 1 g/liter POLYSCOUR LF scouring agent 
(Apollo Chemical Corporation, Burlington, N.C.) at about 
105 F. for about 15 minutes. After scouring, the scoured 
polyester substrates were rinsed and overflow washed for 
about 15 minutes. The overflow washed, rinsed and Scoured 
polyester substrates were dried at about 200 F. for about 2 
minutes. 

0092) NOMEXOR polymer fiber substrates were scoured 
using about 1 g/liter POLYSCOUR LF scouring agent 
(Apollo Chemical Corporation, Burlington, N.C.) at about 
105 F. for about 15 minutes. After scouring, the scoured 
NOMEXCEV Substrates were rinsed and overflow washed 
for about 15 minutes. The overflow washed, rinsed and 
Scoured NOMEXCE) Substrates were dried at about 200 F. 
for about 2 minutes 

0.093 Polypropylene Substrates were scoured using about 
1 g/liter POLYSCOURLF scouring agent (Apollo Chemical 
Corporation, Burlington, N.C.) at about 105 F. for about 15 
minutes. After Scouring, the Scoured polypropylene Sub 
strates were rinsed and overflow washed for about 15 
minutes. The overflow washed, rinsed and Scoured polypro 
pylene substrates were dried at 200 F. for about 2 minutes 
0094) Moisture Transport for Pad/Cure Fabric 
0.095 “Test A' Pad/Cure: 

0096 1. Using scoured fabric, the pad bath concen 
tration and wet pick up is Set Such that application 
level is between about 0.05% and 1.0% based on the 
weight of the fabric. 

0097 2. Fabric is dried and heatset at 350° F for 
about 100 Seconds (Except polypropylene is heatset 
at about 240°F). 

0098. 3. A control fabric was subjected to the same 
treatment except the pad bath contains only water. 

0099 4. Allow fabric to condition for at least about 
4 hours and then cut the fabric into about 1"x7" strips 
3 courses and 3 wales for knits; 3 warps and 3 wefts 
for warpknits; and 3 warps and 3 fills for woven. 

0100 5. Place about 5-gram weight on one end of 
each Strip and place about 1" of weighted end in 
Water. 

0101 6. Measure the moisture transport distance 
about every minute for about 5 minutes. 

0102 7. Take remaining treated fabric subject to 
AATCC Test Method 130-2000 Section 8 Washing 
Procedure (4 consecutive home launderings) using 
about 100 grams of 1993 AATCC Standard Refer 
ence Detergent (American ASSociation of Textile 
Chemists and Colorists, 1 Davis Drive, Research 
Triangle Park, N.C. 27709) and water at a tempera 
ture of about 110 F. 
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0.103 8. Run through wash cycle again but use no 
detergent to insure that detergent has been com 
pletely removed. 

0.104) 9. Dry fabric in standard home dryer and then 
allow to condition for at least about 4 hours. 

0105) 10. Cut the fabric into about 1"x7" strips 3 
courses and 3 wales for knits; 3 warps and 3 wefts for 
warpknits; and 3 warps and 3 fills for woven. 

0106 11. Place an about 5 gram weight on one end 
of each Strip and place about 1" of weighted end in 
Water. 

0107 12. Measure the moisture transport distance 
about every minute for about 5 minutes. 

0108 Tests of substrates with no treatment (control) and 
after Scouring, Substrates with a treatment and no laudering, 
and treated and Substrates with a treatment and after laun 
dering were performed. These tests are described above and 
Substantially correspond to the vertical Strip wicking test 
mentioned by R. L. Barker, B. J. Scruggs, and I. Shalev, of 
the Center for Research on Textile Protection and Comfort, 
College of Textiles, North Carolina State University, 
Raleigh, N.C. in their paper entitled "Evaluating Operating 
Room Gowns: Comparing Comfort Of Nonwoven and 
Woven Materials’ available in the The International Non 
wovens Journal Volume 9, No. 1 (Spring, 2000) and online 
at http://www.inda.org/subscrip/inj00 1/p23.html. This test 
is accepted in the industry and Other details concerning the 
test may be obtained from the Center for Research on Textile 
Protection and Comfort, College of Textiles (T-PACC), 
North Carolina State University, Raleigh, N.C. For conve 
nience, this vertical Strip wicking test is refereed to in the 
claims as the “T-PACC vertical strip wicking test” In the 
T-PACC vertical strip wicking test, one end of a fabric strip 
about about 25 mm widexabout 170 mm long is clamped 
Vertically with the dangling end immersed to about 3 mm in 
distilled water at about 21 C. The height to which the water 
is transported along the Strip is measured at 1, 5 and 10 
minute intervals and reported in centimeters (cm). Higher 
wicking values show greater liquid water transportability. In 
the present application, the water transported along the Strip 
was measured at a 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 
0109 Table 1 contains a summary of moisture transport 
data for various treatment agents applied to the various 
Substrates as well as untreated Substrates. These data were 
used to compare the effect of moisture transport and mois 
ture transport durability of a treatment agent treated textile 
fabric and. A number of treatment agent compositions where 
prepared as described in EXAMPLE 1 through EXAMPLE 
34 below. The data summarized in Tables 5 through 38 were 
used to determine the hydrophobic component (mole per 
cent) and the hydrophilic oxyalkylene derivative (weight 
percent). The data Summarized in Table 1 were used to 
determine Normalized Average Moisture Transport Durabil 
ity (inch/inch) (Summarized in column 6 of Table 2), the 
ration of (Average Moisture Transport With Treatment and 
After Five Launderings)/(Average Moisture Transport With 
Treatment and No Launderings), (Summarized in column 6 
of Table 3) and the the ratio of (Average Moisture Transport 
With Treatment and No Launderings)/(Average Moisture 
Transport With No Treatment and No Launderings) (sum 
marized in column 6 of Table 4). 
0110. In determining the hydrophobic component (mole 
percent) and hydrophilic oxyalkylene derivative (weight 
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percent applicants) also took into account the use of addi 
tives believed to act a plasticizers (Plast). For example, a 
plasticizer may be used for in making a hydrophobic com 
ponent to lower the melt point and/or improve Solubility 
with hydrophilic component during reaction. Examples of 
plasticizers that may be used include, but are not limited to, 
polyether glycol diamines having a molecular weight leSS 
than about 500 and the number of consecutive oxyethylene 
derivative units are less than about 4, polyether glycol 
diamines having a molecular weight greater than about 500 
and the ratio of (oxyethylene derivative)/(oxypropylene 
derivative) and/or (oxyethylene derivative)/(oxybutylene 
derivative) less than about 4/6. An example is 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine (Jeffamine XTJ-504 
from Huntsman). Because it is believed that plasticizers may 
have a low moisture transport potential, plasticizers have 
been designated as part of the hydrophobic component. 
Recalling Structure I (S-I), Structure II (S-II) and Structure 
III (S-III) discussed above, the hydrophobic component 
(mole percent) becomes: 

Moles S-I Units + Moles of S-II Units+ 

Moles of Plast Units X 100 

Moles S-I Units + Moles of S-II Units+ 

Moles of S-III Units + Moles of Plast Units 

0111) Taking Sample I of EXAMPLE: 10 as summarized 
in Table 14 (Note: data in Tables has been rounded) one gets: 

0112 Moles S-I Units=0 
0113 Moles S-II Units=0.1422 
0114 Moles Plast Units=0.0578 
0115 Moles S-III Units=0.0916 

Hydrophobic Component 0.1422- .0578 
0.0916+.0578+.1422 x 100 = 68.6% (mole percent) 

0116 Further, taking Sample 24 of EXAMPLE: 24 as 
summarized in Table 28 (Note: data in Tables has been 
rounded) one gets: 

0117 Moles S-I Units=0.2552 
0118 Moles S-II Units=0 
0119) Moles Plast Units=0 
0120) Moles S-III Units=0.1276 

00.2552 
T OO. 1276+ 0.2552 

Hydrophobic Component 
x 100 = 66.7% 

(mole percent) 

0121 Again recalling Structure I (S-I), Structure II (S-II), 
Structure III (S-III), Structure IV and Structure Plast dis 
cussed above, the hydrophilic component (weight percent) 
becomes (Based on polyether glycol diamines having a 
molecular weight greater than about 500 and the number of 
consecutive oxyethylene derivative units greater than about 
4 or polyether glycol diamines having a molecular weight is 
greater than about 500 and the ratio of (oxyethylene deriva 
tive)/(oxypropylene derivative) or (oxyethylene derivative)/ 
(oxybutylene derivative) greater than about 4/6): 
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Mass S-III 

Mass S-I+Mass S-II+Mass S-III+Mass S-IV+ 

Mass Plast - Mass H2O 

0122) Taking Sample 10 of EXAMPLE: 10 assum 
marized in Table 14 one gets: 

Mass S-I = 
Mass of diamine for S-II = 
Mass of hydrophilic diamine for S-III = 

O grams 
23.56 (70% Active) grams 

183.16 grams 
Mass S-IV required for structure S-II, 41.8 grams 
S-III & Plast = 
Mass Plast = 8.55 grams 
* Mass HO = 17.37 grams 

* Mass HO includes 30% from HMDA/70% 

0123) 

183.16 
23.56+ 183.16+ 
418 - 8.55 - 17.37 

hydrophilic component 
x 100 = 76.41% 

(Weight percent) 

0124) Further taking Sample 24 of EXAMPLE: 24 as 
Summarized in Table 28 one gets: 

Mass of S-I = 28.84 
Mass of diamine for S-2 = O 
Mass of hydrophilic diamine for S-II = 255.2 
Mass of S-IV required for structure S-III = 15.97 
Mass of Plast = O 
Mass of H0 = 3.94 

0125) 
hydrophilic component 255.2 

= - - - - - - - - - - x 100 = 86.2% 
(Weight percent) 28.84+255.2 + 15.97- 3.94 

0126 In determining the oxyethylene derivative (weight 
percent) (Wt% OED), the amount of oxyethylene derivative 
(OED) within the polyamide treatment agent that is contrib 
uted by the hydrophilic component and the plastercizers 
(Plast) is determine as follows: 

(Mass S-III)(% OED of S-III)+(Mass Plast)(% OED of Plast) 
Mass S-I+Mass S-II+Mass S-III+Mass S-IV+ 

Mass Plast - Mass H2O 

0127 Taking Sample 10 of EXAMPLE: 10 as summa 
rized in Table 14 one gets: 

Mass S-I = 
Mass of diamine for S-II = 
Mass of hydrophilic diamine for S-III = 

O grams 
23.56 grams (70% Active) 

183.16 grams 
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-continued 

% OED of S-III hydrophilic diamine = 85.76% 
Mass S-IV required for structure S-II, 41.8 grams 
S-III & Plast = 
Mass Plast = 8.55 grams 
% OED of Plast = 59.45% 
Mass H0 = 17.37 grams 

0128 

183.16)(.8576) - (8.55)(.5945 Wt 9% OED = ( )( ) + (8.55)(.5945) x 100 = 67.7% 
23.56+ 183.16+ 41.8+ 8.55 - 17.37 

0129. Further taking Sample 24 of EXAMPLE: 24 as 
Summarized in Table 28 one gets: 

Mass S-I = 28.84 grams 
Mass of diamine for S-II = O grams 
Mass of hydrophilic diamine for S-III = 255.2 grams 
% OED of S-III hydrophilic diamine = 85.76% 
Mass S-IV required for structure S-III = 15.97 grams 
Mass Plast = O grams 
Mass H0 = 3.94 grams 

0130 

Wt 9% OED (255.2(8576) 100 = 73.93% t% OED = s.s., assa is of 9 x 100 = 13.93% 

0131. In determining the hydrophilic oxyalkylene deriva 
tive (weight percent) (Wt % HOAD), the amount of hydro 
philic oxyalkylene derivative (HOAD, e.g., oxyethylene 
derivatives (OED) and/or oxymethylene derivatives 
(OMID)) within the polyamide treatment agent that is con 
tributed by the hydrophilic component of the polyamide 
treatment agent is determined as follows: 
0132 hydrophilic component (weight percent)% OED 
in hydrophilic component+% OMD in hydrophilic compo 
nent 
0133) Taking Sample 10 of EXAMPLE: 10 as summa 
rized in Table 14 one gets: 

hydrophilic component (weight percent) = 76.41% 
% OED in hydrophilic component = 85.76% 
% OMD in hydrophilic component = O% 
Wt % HOAD = (76.41) (8576) = 65.5% 

0134) Further taking Sample 24 of EXAMPLE: 24 as 
Summarized in Table 28 one gets: 

hydrophilic component (weight percent) = 86.2% 
% OED in hydrophilic component = 85.76% 
% OMD in hydrophilic component = O% 
Wt % HOAD = = (86.2) (.8576) = 73.92% 
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0135) In determining the Normalized Average Moisture 
Transport Durability (inch/inch), the ratio of the average of 
the Moisture Transport (inches) in weft, coarse or fills 
direction for the textile with no treatment (control) and after 
five home launderings and the Moisture Transport (inches) 
in warp or wales direction for the textile with no treatment 
(control) and after five home launderings, (AMTC5HL) is 
subtracted from the average of the Moisture Transport 
(inches) in weft, coarse or fill direction after five home 
launderings of the treated textile and the Moisture Transport 
(inches) in warp or Wales direction after five home launder 
ings of the treated textile (AMTT5HL) to the average of 
the Moisture Transport (inches) in weft, coarse or fill direc 
tion after five home launderings of the treated textile and the 
Moisture Transport (inches) in warp or Wales direction after 
five home launderings of the treated textile(AMTT5HL) is 
determine as follows: 

Normalized Average Moisture (AMTT5HL-AMTC5HL) 
Transport Durability inch/inch), AMTT5HL 

0.136 Taking treated textile article Nylon/Sample 10 as 
summarized in Tables 1 and 2 that is a Nylon treated with 
Sample 10 of EXAMPLE: 10 as Summarized in Table 14 one 
gets: 

Moisture Transport (inches) 

Textile with no treatment (control) in 0.5 
warps and wales direction = 
Textile with no treatment (control) in O.9 
wefts, coarse, and fills direction = 1.75 
direction after five home launderings = 
Treated textile in wefts, coarse, and fills 1.70 
direction after five home launderings = 

0137) 

Normalized Average Moisture = (1.75 + 1.70) - (0.5 + 0.9) 
= 0.59 

Transport Durability inch finch), (1.75 + 1.70) 

0.138 Further taking treated textile article Nylon/Sample 
24 as Summarized in Tables 1 and 2 that is a Nylon treated 
with Sample 24 of EXAMPLE: 24 as Summarized in Table 
14 one gets: 

Moisture Transport (inches) 

Textile with no treatment (control) 0.5 
in warps and wales direction = 
Textile with no treatment (control) O.9 
in wefts, coarse, and fills direction = 
Treated textile in warps and wales direction 1.5 
after five home launderings = 
Treated textile in wefts, coarse, and fills 1.97 
direction after five home launderings = 
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0139) 

Normalized Average Moisture = (1.5 + 1.97) - (0.5 + 0.9) 
= 0.60 

Transport Durability inch finch), (1.5 + 1.97) 

0140. In determining the ratio of (an Average Moisture 
Transport With Treatment and After Five Launderings)/(an 
Average Moisture Transport With Treatment and No Laun 
derings), the ratio of the average of the Moisture Transport 
(inches) in weft, coarse or fill direction after five home 
launderings of the treated textile and the Moisture Transport 
(inches) in warp or Wales direction after five home launder 
ings of the treated textile (AMTT5HL) to the average of 
the Moisture Transport (inches) in weft, coarse or fill direc 
tion after no home launderings of the treated textile and the 
Moisture Transport (inches) in warp or Wales direction after 
no home launderings of the treated textile(AMTTOHL) is 
determined as follows: 

Oct. 23, 2003 

with Sample 24 of EXAMPLE: 24 as Summarized in Table 
14 one gets: 

Moisture Transport (inches) 

Treated textile in warps and wales direction 1.9 
after no home launderings = 
Treated textile in wefts, coarse, and fills 2.78 
direction after no home launderings = 
Treated textile in warps and wales direction 1.5 
after five home launderings = 
Treated textile in wefts, coarse, and fills 1.97 
direction after five home launderings = 

0144) 

Average Moisture Transport With Treatment and After Five Launderings (AMTT5HL) 
Average Moisture Transport With Treatment and No Launderings 

0141 Taking treated textile article Nylon/Sample 10 as 
summarized in Tables 1 and 3 that is a Nylon treated with 
Sample 10 of EXAMPLE: 10 as Summarized in Table 14 one 
gets: 

Moisture Transport (inches) 

Treated textile in warps and wales direction 2.5 
after no home launderings = 

Average Moisture Transport With Treatment and After Five Launderings (1.5 + 1.97) 

T (AMTTOHL) 

x 100 = 74% 
Average Moisture Transport With Treatment and No Launderings 

-continued 

Moisture Transport (inches) 

Treated textile in wefts, coarse, and fills 2.3 
direction after no home launderings = 
Treated textile in warps and wales direction 1.75 
after five home launderings = 
Treated textile in wefts, coarse, and fills 1.70 
direction after five home launderings = 

0142) 

Average Moisture Transport With Treatment and After Five Launderings (1.75 + 1.70) 

(1.9 + 2.78) 

0145. In determining the ratio of (Average Moisture 
Transport With Treatment and No Launderings)/(Average 
Moisture Transport With No Treatment and No Launder 
ings), the ratio of the average of the Moisture Transport 
(inches) in weft, coarse or fill direction after no home 
launderings of the treated textile and the Moisture Transport 
(inches) in warp or Wales direction after no home launder 
ings of the treated textile(AMTTOHL) to the average of the 
Moisture Transport (inches) in weft, coarse or fill direction 
for the textile with no treatment (control) and after no home 
launderings and the Moisture Transport (inches) in warp or 

Average Moisture Transport With Treatment and No Launderings 

0143 Further taking treated textile article Nylon/Sample 
24 as Summarized in Tables 1 and 3 that is a Nylon treated 

(2.5 + 2.3) x 100 = 72% 
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wales direction for the textile with no treatment (control) 
and after no home launderings (AMTCOHL) is determined 
as follows: 

Average Moisture Transport With Treatment With No Lauderings (AMTTOHL) 
Average Moisture Transport With No Treatment Control) and No Launderings T (AMTCOHL) 

0146 Taking treated textile article Nylon/Sample 10 as 
summarized in Tables 1 and 4 that is a Nylon treated with -continued 
Sample 10 of EXAMPLE: 10 as Summarized in Table 14 one 
gets: Treated textile in warps and wales direction after no home 2.5 

launderings = 
Treated textile in wefts, coarse, and fills direction after no 2.3 
home launderings = 

Textile with no treatment (control) in warps and wales direction = 0.5 
Textile with no treatment (control) in wefts, coarse, and fills O.9 
direction = 

0147) 

Average Moisture Transport With Treatment and No Lauderings (2.5 + 2.3) 
x 100 = 34.3% Average Moisture Transport With No Treatment Control) and No Launderings (0.5 + 0.9) 

0.148. Further taking treated textile article Nylon/Sample 
24 as Summarized in Tables 1 and 4 that is a Nylon treated 0149) 
with Sample 24 of EXAMPLE: 24 as Summarized in Table 
14 one gets: 

Textile with no treatment (control) in warps and wales direction = 0.5 
Textile with no treatment (control) in wefts, coarse, and O.9 
fills direction = 

Treated textile in warps and wales direction after no 1.9 
home launderings = 
Treated textile in wefts, coarse, and fills direction after 2.78 
no home launderings = 

Average Moisture Transport With Treatment and No Launderings (19+2.78) 
x 100 = 334% Average Moisture Transport With No Treatment Control) and No Launderings T (0.5 + 0.9) 
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Treatment Agent 
Reference 

Treated Textile Article 

Reference 

TABLE 1. 

Raw Data 

Moisture Moisture Moisture 

Transport With Transport With Transport With 
Treatment and Treatment and 

No No 

Launderings Launderings 
(inches) (inches) wefts, 

warps & Wales coarses & fills 

Treatment and 

After Five Home 

Launderings 
(inches) 

warps & Wales 

Moisture 

Transport With 
Treatment and 

After Five Home 

Launderings 
(inches) wefts, 
coarses & fills 

Oct. 23, 2003 

Hydrophobic 
OxyEthylene Component 
Derivative (mole 

(weight percent) percent) 

Nylon Control 
Example 1 

Example 4 

Example 7 

Example 10 

Example 11 

Example 12 

Example 14 

Example 16 

Example 17 

Example 18 

Polyester Control 

Example 2 

Example 3 

Example 9 

Example 19 

Example 20 

Example 21 

Nomex/Control 

Example 3 

Example 7 

Nylon-Lycra 
Contro 
Example 10 

Nylon Control 
Example 22 

Example 23 

Example 24 

Example 25 

Example 26 

Example 27 

Example 28 

Nylon Control 
Example 29 

Example 30 

Example 31 

Example 32 

Example 33 

Example 34 

Polyester Control 

Example 31 

Example 32 

Example 33 

Nylon/Untreated Scoured 
Nylon/Sample 
Nylon/Sample 4 
Nylon/Sample 7 
Nylon/Sample 
Nylon/Sample 
Nylon/Sample 
Nylon/Sample 
Nylon/Sample 
Nylon/Sample 
Nylon/Sample 
Polyester? 
Untreated Scoured 

Polyester/Sample 2 
Polyester/Sample 3 
Polyester/Sample 9 
Polyester/Sample 19 
Polyester/Sample 20 
Polyester/Sample 21 
Nomex/Untreated 
Scoured 

Nomex/Sample 3 
Nomex/Sample 7 
Nylon-Lycraf 
Untreated Scour 

Nylon-Lycra/Sample 10 
Nylon/Untreated Scoured 
Nylon/Sample 22 
Nylon/Sample 23 
Nylon/Sample 24 
Nylon/Sample 25 
Nylon/Sample 26 
Nylon/Sample 27 
Nylon/Sample 28 
Nylon/Untreated Scoured 
Nylon/Sample 29 
Nylon/Sample 30 
Nylon/Sample 31 
Nylon/Sample 32 
Nylon/Sample 33 
Nylon/Sample 34 
Polyester/Untreated 
Scoured 

Polyester/Sample 31 
Polyester/Sample 32 
Polyester/Sample 33 

OSO O.90 

2.8O 2.55 

O.9 1.1 

2.90 2.65 

2.50 2.30 

18O 2.OO 

2.25 2.10 

2.OO 2.10 

2.90 2.75 

18O 2.OO 

18O 2.OO 

1.OO 1.03 

3.97 4.25 

3.95 4.25 

3.75 4.03 

1.90 240 

240 2.50 

3.8O 3.90 

1.03 1.58 

1.15 1.58 

1.33 1.58 

OSO O.90 

1.95 2.91 

1.90 2.84 

1.90 2.78 

1.97 2.28 

1.93 2.23 

1.98 2.50 

O.75 O.90 

OSO O.90 

1.97 2.50 

2.33 2.90 

2.2O 2.70 

2.25 2.8O 

18O 2.10 

2O3 2.75 

1.OO 1.03 

3.40 3.42 

3.25 3.33 

3.10 3.12. 

OSO 

18O 

O.8 

2.15 

1.75 

140 

1.65 

140 

2.25 

O.8O 

O.8O 

O.67 

4.25 

4.25 

4.OO 

1.95 

2.45 

1.10 

2.OO 

2.10 

2.33 

OO 

92 

OSO 

O.8O 

10 

50 

2O 

50 

82 

O.75 

OSO 

.75 

.42 

51 

60 

3O 

OO 

O.67 

2O 

84 

2.06 

O.90 

1.90 

O.8 

2.25 

1.70 

1.50 

1.45 

1.60 

1.90 

1.OO 

O.90 

0.97 

S.OO 

4.97 

4.25 

2.50 

2.50 

1.20 

2O3 

2.42 

2.67 

O.75 

1.83 

O.90 

1.10 

1.50 

1.97 

2O3 

2O3 

2.58 

O.90 

O.90 

1.98 

1.58 

1.53 

1.90 

1.43 

1.03 

0.97 

1.31 

1.69 

2.19 

O.O O.O% 

62.O 76.2% 

51.4 85.7% 

68.1 66.7% 

67.7 68.6% 

75.7 43.0% 

60.3 81.0% 

69.8 66.0% 

63.6 74.0% 

78.2 28.6% 

79.5 19.0% 

O.O O.O% 

76.4 33.3% 

70.2 66.7% 

68.4 66.7% 

62.2 76.2% 

745 42.9% 

78.7 19.0% 

O.O 

70.2 66.7% 

68.1 66.7% 

O.O O 

67.7 68.6% 

O.O O.O% 

77.2 50.0% 

75.2 60.0% 

73.9 66.7% 

66.9 80.0% 

62.4 85.0% 

54.9 90.0% 

40.3 95.0% 

O.O O.O% 

68.5 61.9% 

66.2 65.6% 

73.4 66.7% 

67.9 73.7% 

69.1 73.7% 

65.4 66.7% 

O.O O.O% 

73.4 66.7% 

67.9 73.7% 

69.1 73.7% 
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O150 

TABLE 2 

Normalized Average Moisture Transport Durability (inch/inch 

Moisture 
Transport 
With 

Moisture Moisture Treatment 
Transport Transport and After Normalized 

With Treatment With Treatment Five Home Moisture Transport Average Hydrophilic 
and No and No Launderings With Treatment and Moisture OxyEthylene OxyAlkylene Hydrophobic 

Treated Textile Launderings Launderings (inches) After Five Home Transport Derivative Derivative Component 
Article (inches) (inches) wefts, warps & Launderings (inches) Durability (weight (weight (mole 
Reference warps & Wales coarses & fills wales wefts, coarses & fills (inch/inch) percent) percent) percent) 

Nylon/Untreated OSO O.90 OSO O.90 O.OO O.O O.O% O.O% 
Scoured 
Nylon/Sample 2.8O 2.55 18O 1.90 O.62 62.O 60.7% 76.2% 
Nylon/Sample 4 O.9 1.1 O.8 O.8 O.13 51.4 49.7% 85.7% 
Nylon/Sample 7 2.90 2.65 2.15 2.25 O.68 68.1 67.1% 66.7% 
Nylon/Sample 10 2.50 2.30 1.75 1.70 0.59 67.7 65.5% 68.6% 
Nylon/Sample 11 18O 2.OO 140 1.50 0.52 75.7 75.0% 43.0% 
Nylon/Sample 12 2.25 2.10 1.65 1.45 O.54 603 55.3% 81.0% 
Nylon/Sample 14 2.OO 2.10 140 1.60 O.54 69.8 66.5% 66.0% 
Nylon/Sample 16 2.90 2.75 2.25 1.90 O.65 63.6 61.3% 74.0% 
Nylon/Sample 17 18O 2.OO O.8O 1.OO O.24 78.2 78.2% 28.6% 
Nylon/Sample 18 18O 2.OO O.8O O.90 O.19 79.5 79.5% 19.0% 
Polyester? 1.OO 1.03 O.67 0.97 O.OO O.O O.O% 
Untreated Scoured 
Polyester/Sample 2 3.97 4.25 4.25 S.OO O.82 76.4 76.4%. 33.3% 
Polyester/Sample 3 3.95 4.25 4.25 4.97 O.82 70.2 64.5%. 66.7% 
Polyester/Sample 9 3.75 4.03 4.OO 4.25 O.80 68.4 65.1%. 66.7% 
Polyester/Sample 19 1.90 240 1.95 2.50 O.63 62.2 58.5% 76.2% 
Polyester/Sample 20 240 2.50 2.45 2.50 O.67 745 74.5%. 42.9% 
Polyester/Sample 21 3.80 3.90 1.10 1.20 0.29 78.7 78.7%. 19.0% 
Nomex/Untreated 1.03 1.58 2.OO 2O3 O.O 
Scoured 
Nomex/Sample 3 1.15 1.58 2.10 2.42 O.10 70.2 64.5% 66.7% 
Nomex/Sample 7 1.33 1.58 2.33 2.67 O.19 68.1 67.1% 66.7% 
Nylon-Lycraf 1.OO O.75 O.O O 
Untreated Scoured 
Nylon-Lycraf 1.92 1.83 O.53 67.7 65.5% 68.6% 
Sample 10 
Nylon/Untreated OSO O.90 OSO O.90 O.O O.O% O.O% 
Scoured 
Nylon/Sample 22 95 2.91 O.8O 1.10 O.28 77.2 77.2% 50.0% 
Nylon/Sample 23 .90 2.84 10 1.50 O.47 75.2 75.2% 60.0% 
Nylon/Sample 24 .90 2.78 50 1.97 O.60 73.9 73.9% 66.7% 
Nylon/Sample 25 97 2.28 2O 2O3 0.57 66.9 66.9% 80.0% 
Nylon/Sample 26 .93 2.23 50 2O3 O.61 62.4 62.4% 85.0% 
Nylon/Sample 27 .98 2.50 82 2.58 O.69 54.9 54.9% 90.0% 
Nylon/Sample 28 O.75 O.90 O.75 O.90 0.17 40.3 40.3% 95.0% 
Nylon/ OSO O.90 OSO O.90 O.O O.O% O.O% 
Untreated Scoured 
Nylon/Sample 29 97 2.50 .75 1.98 O.63 68.5 68.5% 61.9% 
Nylon/Sample 30 2.33 2.90 .42 1.58 O.54 66.2 66.2% 65.6% 
Nylon/Sample 31 2.2O 2.70 51 1.53 O.54 73.4 73.4% 66.7% 
Nylon/Sample 32 2.25 2.8O 60 1.90 O.61 67.9 67.9% 73.7% 
Nylon/Sample 33 8O 2.10 3O 1.43 O.49 69.1 69.1% 73.7% 
Nylon/Sample 34 2O3 2.75 OO 1.03 O.31 65.4 65.4% 66.7% 
Polyester? OO 1.03 O.67 0.97 O.O O.O% O.O% 
Untreated Scoured 
Polyester/Sample 31 3.40 3.42 2O 1.31 O.45 73.4 73.4% 66.7% 
Polyester/Sample 32 3.25 3.33 84 1.69 O.60 67.9 67.9% 73.7% 
Polyester/Sample 33 3.10 3.12. 2.06 2.19 O.67 69.1 69.1% 73.7% 

0151 FIG. 1 is a graphical representation of the Nor 
malized Average Moisture Transport Durability (inch/inch) 
data of Table 2 in the form of a variogram represented by 
contours for a treated textile article as a function of hydro 
phobic component content in mole percent and hydrophilic 
oxyalkylene derivative content in weight percent according 
to an embodiment of the present invention. The Surface plot 

or variogram was generated using 3DField contouring Sur 
face plotting program available at any one of https://secur 
e.reg.net/product.asp?ID=2631; http://field.hypermart.net/; 
and https://www.regSoft.net/regSoft/ 
vieworderpage.php3?productid=31517. The 3DField con 
touring Surface plotting program is authored by Vladimir 
Galouchko (e-mail: Vdvgal(acityline.ru). The Block Kriging 
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option was used to estimating the value of a block from a Set 
of nearby Sample values using kriging. Krining is a 
weighted-moving-average interpolation method where the 
Set of weights assigned to Samples minimizes the estimation 
variance, which is computed as a function of the variogram 
model and locations of the Samples relative to each other, 
and to the point or block being estimated. 
0152 FIG. 2 is a graphical representation of the Nor 
malized Average Moisture Transport Durability (inch/inch) 
data of Table 2 in the form of a variogram represented by 
contours for a treated Nylon textile article as a function of 
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hydrophobic component content in mole percent and hydro 
philic oxyalkylene derivative content in weight percent 
according to an embodiment of the present invention. 

0153 FIG. 3 is a graphical representation of the Nor 
malized Average Moisture Transport Durability (inch/inch) 
data of Table 2 in the form of a variogram represented by 
contours for a treated polyester textile article as a function 
of hydrophobic component content in mole percent and 
hydrophilic oxyalkylene derivative content in weight per 
cent according to an embodiment of the present invention. 

TABLE 3 

(Average Moisture Transport With Treatment 
and After Five Launderings)/(Average Moisture 
Transport With Treatment and No Launderings 

Average Moisture 
Transport With 

Moisture Moisture Treatment 
Moisture Moisture Transport With Transport With and After 

Transport With Transport With Treatment Treatment Five Launderings 
Treatment and Treatment and and After and After Divided By Hydrophilic 

Treated No No Five Home Five Home Average Moisture OxyEthylene OxyAlkylene Hydrophobic 
Textile Launderings Launderings Launderings Launderings Transport With Derivative Derivative Component 
Article (inches) (inches) wefts, (inches) warps (inches) wefts, Treatment and (weight (weight (mole 
Reference warps & Wales coarses & fills & wales coarses & fills No Launderings percent) percent) percent) 

Nylon/ O.SO O.90 OSO O.90 100% O.O O.0% O.0% 
Untreated Scoured 
Nylon/Sample 2.8O 2.55 18O 1.90 69% 62.O 60.7% 76.2% 
Nylon/Sample 4 O.9 1.1 O.8 O.8 80% 51.4 49.7% 85.7% 
Nylon/Sample 7 2.90 2.65 2.15 2.25 79% 68.1 67.1%. 66.7% 
Nylon/Sample 10 2.50 2.30 1.75 1.70 72% 67.7 65.5%. 68.6% 
Nylon/Sample 11 18O 2.OO 140 1.50 76% 75.7 75.0%. 43.0% 
Nylon/Sample 12 2.25 2.10 1.65 1.45 71% 60.3 55.3% 81.0% 
Nylon/Sample 14 2.OO 2.10 140 1.60 73% 69.8 66.5%. 66.0% 
Nylon/Sample 16 2.90 2.75 2.25 1.90 73% 63.6 61.3% 74.0% 
Nylon/Sample 17 18O 2.OO O.8O 1.OO 47% 78.2 78.2%. 28.6% 
Nylon/Sample 18 18O 2.OO O.8O O.90 45% 79.5 79.5%. 19.0% 
Polyester? 1.OO 1.03 O.67 0.97 81% O.O O.0% 
Untreated Scoured 
Polyester/Sample 2 3.97 4.25 4.25 S.OO 11.3% 76.4 76.4%. 33.3% 
Polyester/Sample 3 3.95 4.25 4.25 4.97 1.12% 70.2 64.5%. 66.7% 
Polyester/Sample 9 3.75 4.03 4.OO 4.25 106% 68.4 65.1%. 66.7% 
Polyester/Sample 19 1.90 2.40 1.95 2.50 10.3% 62.2 58.5% 76.2% 
Polyester/Sample 20 2.40 2.50 2.45 2.50 1O1% 745 74.5%. 42.9% 
Polyester/Sample 21 3.80 3.90 1.10 1.2O 30% 78.7 78.7%. 19.0% 
Nomexf 1.03 1.58 2.OO 2O3 15.4% O.O 
Untreated Scoured 
Nomex/Sample 3 1.15 1.58 2.10 2.42 166% 70.2 64.5%. 66.7% 
Nomex/Sample 7 1.33 1.58 2.33 2.67 172% 68.1 67.1%. 66.7% 
Nylon-Lycraf 1.OO O.75 O.O O 
Untreated Scoure 
Nylon-Lycraf 1.92 1.83 67.7 65.5%. 68.6% 
Sample 10 
Nylon/ O.SO O.90 OSO O.90 100% O.O O.0% O.0% 
Untreated Scoured 
Nylon/Sample 22 95 2.91 O.8O 1.10 39% 77.2 77.2%, 50.0% 
Nylon/Sample 23 .90 2.84 1.10 1.50 55% 75.2 75.2% 60.0% 
Nylon/Sample 24 .90 2.78 1.50 1.97 74% 73.9 73.9%. 66.7% 
Nylon/Sample 25 97 2.28 1.20 2O3 76% 66.9 66.9% 80.0% 
Nylon/Sample 26 .93 2.23 1.50 2O3 85% 62.4 62.4% 85.0% 
Nylon/Sample 27 .98 2.50 1.82 2.58 98% 54.9 54.9% 90.0% 
Nylon/Sample 28 0.75 O.90 O.75 O.90 100% 40.3 40.3% 95.0% 
Nylon/ O.SO O.90 OSO O.90 100% O.O O.0% O.0% 
Untreated Scoured 
Nylon/Sample 29 97 2.50 1.75 1.98 83% 68.5 68.5%. 61.9% 
Nylon/Sample 30 2.33 2.90 1.42 1.58 57% 66.2 66.2% 65.6% 
Nylon/Sample 31 2.20 2.70 1.51 1.53 62% 73.4 73.4%. 66.7% 
Nylon/Sample 32 2.25 2.8O 1.60 1.90 69% 67.9 67.9% 73.7% 
Nylon/Sample 33 8O 2.10 1.30 1.43 70% 69.1 69.1% 73.7% 
Nylon/Sample 34 2.03 2.75 1.OO 1.03 42% 65.4 65.4%. 66.7% 
Polyester? OO 1.03 O.67 0.97 81% O.O O.0% O.0% 
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TABLE 3-continued 

(Average Moisture Transport With Treatment 
and After Five Launderings)/(Average Moisture 
Transport With Treatment and No Launderings 

Average Moisture 
Transport With 

Moisture Moisture Treatment 
Moisture Moisture Transport With Transport With and After 

Transport With Transport With Treatment Treatment Five Launderings 
Treatment and Treatment and and After and After Divided By Hydrophilic 

Treated No No Five Home Five Home Average Moisture OxyEthylene OxyAlkylene Hydrophobic 
Textile Launderings Launderings Launderings Launderings Transport With Derivative Derivative Component 
Article (inches) (inches) wefts, (inches) warps (inches) wefts, Treatment and (weight (weight (mole 
Reference warps & Wales coarses & fills & wales coarses & fills No Launderings percent) percent) percent) 

Untreated Scoured 
Polyester/Sample 31 3.40 3.42 1.2O 1.31 37% 73.4 73.4% 66.7% 
Polyester/Sample 32 3.25 3.33 1.84 1.69 54% 67.9 67.9% 73.7% 
Polyester/Sample 33 3.10 3.12. 2.06 2.19 68% 69.1 69.1% 73.7% 

0154 FIG. 4 is a graphical representation of the ratio of article as a function of hydrophobic component 
(an Average Moisture Transport With Treatment and After content in mole percent and hydrophilic oxyalkylene 
Five Launderings)/(an Average Moisture Transport With derivative content in weight percent according to an 
Treatment and No Launderings)data of Table 3 in the form embodiment of the present invention; of a variogram represented by contours for a treated textile 
article as a function of hydrophobic component content in 0156 FIG. 6 is a graphical representation of the 
mole percent and hydrophilic oxyalkylene derivative con- ratio of (an Average Moisture Transport With Treat 
tent in weight percent according to an embodiment of the ment and After Five Launderings)/(an Average 
present invention; Moisture Transport With Treatment and No Laun 

O155 FIG. 5 is a graphical representation of the derings)data of Table 3 in the form of a variogram 
ratio of (an Average Moisture Transport With Treat- represented by contours for a treated polyester textile 
ment and After Five Launderings)/(an Average article as a function of hydrophobic component 
Moisture Transport With Treatment and No Laun- content in mole percent and hydrophilic oxyalkylene 
derings)data of Table 3 in the form of a variogram derivative content in weight percent according to an 
represented by contours for a treated Nylon textile embodiment of the present invention; 

TABLE 4 

(Average Moisture Transport With 
Treatment and No Launderings)/(Average 

Moisture Transport With No Treatment and No Launderings 

Average Moisture 
Transport With 

Moisture Moisture Treatment 
Moisture Moisture Transport With Transport With and no 

Transport With Transport With Treatment Treatment Launderings 
Treatment and Treatment and and After and After Divided By Hydrophilic 

Treated No No Five Home Five Home Average Moisture OxyEthylene OxyAlkylene Hydrophobic 
Textile Launderings Launderings Launderings Launderings Transport With Derivative Derivative Component 
Article (inches) (inches) wefts, (inches) warps (inches) wefts, No Treatment and (weight (weight (mole 
Reference warps & Wales coarses & fills & wales coarses & fills No Launderings percent) percent) percent) 

Nylon/ O.SO O.90 OSO O.90 100% O.O O.0% O.0% 
Untreated Scoured 
Nylon/Sample 1 2.8O 2.55 18O 1.90 382% 62.O 60.7% 76.2% 
Nylon/Sample 4 O.9 1.1 O.8 O.8 143% 51.4 49.7% 85.7% 
Nylon/Sample 7 2.90 2.65 2.15 2.25 39.6% 68.1 67.1%. 66.7% 
Nylon/Sample 10 2.50 2.30 1.75 1.70 34.3% 67.7 65.5%. 68.6% 
Nylon/Sample 11 18O 2.OO 140 1.50 271% 75.7 75.0%. 43.0% 
Nylon/Sample 12 2.25 2.10 1.65 1.45 31.1% 60.3 55.3% 81.0% 
Nylon/Sample 14 2.OO 2.10 140 1.60 2.93% 69.8 66.5%. 66.0% 
Nylon/Sample 16 2.90 2.75 2.25 1.90 4.04% 63.6 61.3% 74.0% 
Nylon/Sample 17 18O 2.OO O.8O 1.OO 271% 78.2 78.2%. 28.6% 
Nylon/Sample 18 18O 2.OO O.8O O.90 271% 79.5 79.5%. 19.0% 
Polyester? 1.OO 1.03 O.67 0.97 100% O.O O.0% 
Untreated Scoured 
Polyester/Sample 2 3.97 4.25 4.25 S.OO 4.05% 76.4 76.4%. 33.3% 
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TABLE 4-continued 

(Average Moisture Transport With 
Treatment and No Launderings)/(Average 

Moisture Transport With No Treatment and No Launderings 

Average Moisture 
Transport With 

Moisture Moisture Treatment 
Moisture Moisture Transport With Transport With and no 

Transport With Transport With Treatment Treatment Launderings 
Treatment and Treatment and and After and After Divided By Hydrophilic 

Treated No No Five Home Five Home Average Moisture OxyEthylene OxyAlkylene Hydrophobic 
Textile Launderings Launderings Launderings Launderings Transport With Derivative Derivative Component 
Article (inches) (inches) wefts, (inches) warps (inches) wefts, No Treatment and (weight (weight (mole 
Reference warps & Wales coarses & fills & wales coarses & fills No Launderings percent) percent) percent) 

Polyester/Sample 3 3.95 4.25 4.25 4.97 4.04% 70.2 64.5%. 66.7% 
Polyester/Sample 9 3.75 4.03 4.00 4.25 383% 68.4 65.1%. 66.7% 
Polyester/Sample 19 1.90 240 1.95 2.50 2.12% 62.2 58.5% 76.2% 
Polyester/Sample 20 240 2.50 2.45 2.50 24.1% 745 74.5%. 42.9% 
Polyester/Sample 21 3.8O 3.90 1.10 1.2O 379% 78.7 78.7%. 19.0% 
Nomexf 1.03 1.58 2.OO 2.03 O.O 
Untreated Scoured 
Nomex/Sample 3 1.15 1.58 2.10 2.42 105% 70.2 64.5%. 66.7% 
Nomex/Sample 7 1.33 1.58 2.33 2.67 11.1% 68.1 67.1%. 66.7% 
Nylon-Lycraf 1.OO 0.75 O.O O 
Untreated Scoure 
Nylon-Lycraf 1.92 1.83 67.7 65.5%. 68.6% 
Sample 10 
Nylon/ OSO O.90 O.SO O.90 100% O.O O.O% O.O% 
Untreated Scoured 
Nylon/Sample 22 95 2.91 O.80 1.10 34.7% 77.2 77.2%, 50.0% 
Nylon/Sample 23 .90 2.84 1O 1.50 33.9% 75.2 75.2% 60.0% 
Nylon/Sample 24 .90 2.78 50 1.97 334% 73.9 73.9%. 66.7% 
Nylon/Sample 25 97 2.28 2O 2.03 304% 66.9 66.9% 80.0% 
Nylon/Sample 26 .93 2.23 50 2.03 297% 62.4 62.4% 85.0% 
Nylon/Sample 27 .98 2.50 82 2.58 320% 54.9 54.9% 90.0% 
Nylon/Sample 28 O.75 O.90 0.75 O.90 118% 40.3 40.3% 95.0% 
Nylon/ OSO O.90 O.SO O.90 100% O.O O.O% O.O% 
Untreated Scoured 
Nylon/Sample 29 97 2.50 75 1.98 3.19% 68.5 68.5%. 61.9% 
Nylon/Sample 30 2.33 2.90 .42 1.58 3.74% 66.2 66.2% 65.6% 
Nylon/Sample 31 2.2O 2.70 51 1.53 35.0% 73.4 73.4%. 66.7% 
Nylon/Sample 32 2.25 2.8O 60 1.90 36.1% 67.9 67.9% 73.7% 
Nylon/Sample 33 8O 2.10 3O 1.43 2.79% 69.1 69.1% 73.7% 
Nylon/Sample 34 2O3 2.75 OO 1.03 34.1% 65.4 65.4%. 66.7% 
Polyester? OO 1.03 O.67 0.97 100% O.O O.O% O.O% 
Untreated Scoured 
Polyester/Sample 31 3.40 3.42 2O 1.31 3.36% 73.4 73.4%. 66.7% 
Polyester/Sample 32 3.25 3.33 84 1.69 324% 67.9 67.9% 73.7% 
Polyester/Sample 33 3.10 3.12. 2.06 2.19 3.06% 69.1 69.1% 73.7% 

O157 FIG. 7 is a graphical representation of the ratio of 
(Average Moisture Transport With Treatment and No Laun 
derings)/(Average Moisture Transport With No Treatment 
and No Launderings)data of Table 4 in the form of a 
variogram represented by contours for a treated textile 
article as a function of hydrophobic component content in 
mole percent and hydrophilic oxyalkylene derivative con 
tent in weight percent according to an embodiment of the 
present invention; and 

0158 FIG. 8 is a graphical representation of the ratio of 
(Average Moisture Transport With Treatment and No Laun 
derings)/(Average Moisture Transport With No Treatment 
and No Launderings)data of Table 4 in the form of a 
variogram represented by contours for a treated Nylon 

textile article as a function of hydrophobic component 
content in mole percent and hydrophilic oxyalkylene deriva 
tive content in weight percent according to an embodiment 
of the present invention; and 

0159 FIG. 9 is a graphical representation of the ratio of 
(Average Moisture Transport With Treatment and No Laun 
derings)/(Average Moisture Transport With No Treatment 
and No Launderings) data of Table 4 in the form of a 
variogram represented by contours for a treated polyester 
textile article as a function of hydrophobic component 
content in mole percent and hydrophilic oxyalkylene deriva 
tive content in weight percent according to an embodiment 
of the present invention. 
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EXAMPLE 1. 

0160 

TABLE 5 

Ingredients Used in Making Treatment Agent SAMPLE 1 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.28 47 
(HMDA/70%)* 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.04 6 
ethaneamine 
Hexanedioic acid 146 O.40 59 
Oxirane, methyl-, polymer with oxirane, ~2000 O.10 2O2 
bis(2-aminopropyl) ether of a 
molecular weight of 2000 
Sodium borohydride' 37.8 O.OO1 O.O3 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 
* Hexamethylenediamine/70% and Hexanedioic acid (Solutia) 
2,2'-1.2 ethanediylbis (oxy)bix ethaneamine and Oxirane, methyl-, 
polymer with oxirane, bis(2-aminopropyl) ether (Huntsman) 
sodium borohydride (Rohm & Haas Company; Venpure Powder) 

0.161. A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 5 was mixed 
in a reactor for about 15 minutes. Then a charge of heX 
anedioic acid in about the proportion noted in Table 5 was 
added Steadily to the mixture. During the addition charge of 
hexanedioic acid, the combination was heated to between 
about 350 F. and 400 F. and then held at between about 
350 F. and 400 F. for about one hour. At between about 
350 F. and 400 F. a charge of oxirane, methyl-, polymer 
with oxirane, bis(2-aminopropyl) ether in about the pro 
portion noted in Table 5 was slowly added. The resultant 
combination was heated to between about 440 F. and 490 
F. and held at temperature for about three hours. The 
resultant reaction product may be retained as a flake product 
or dispersed as molten material in water. 

EXAMPLE 2 

0162 

TABLE 6 

Ingredients Used in Making Treatment Agent SAMPLE 2 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.O7 11 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.OO O.OO 
ethaneamine 
Benzenedicarboxylic acid 166 O.19 31 
Oxirane, methyl-, polymer with -2OOO O.13 261 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO1 O.O3 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 
Benzenedicarboxylic acid (Amoco TA-22) 

0163 A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 6 was mixed 

18 
Oct. 23, 2003 

in a reactor for about 15 minutes. Then a charge of ben 
eZenedicarboxylic acid in about the proportion noted in 
Table 6 was added steadily to the mixture. This combination 
was heated to between about 350 F. and 400 F and held 
at between about 350 F. and 400 F for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 6 was slowly added. 
Then, the resultant combination was heated to between 
about 460 F. and 520 F. and held at temperature for about 
three hours. The resultant reaction product, when molten, is 
dispersed in water. 

EXAMPLE 3 

0164) 

TABLE 7 

Ingredients Used in Making Treatment Agent SAMPLE 3 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.O3 5 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.19 28 
ethaneamine 
Benzenedicarboxylic acid 166 O31 52 
Oxirane, methyl-, polymer with -2OOO O.11 217 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO1 O.O3 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0.165 A charge of hexamethylenediamine/70%, 2,2'-12 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 7 was mixed 
in a reactor for about 15 minutes. Then a charge of ben 
Zenedicarboxylic acid in about the proportion noted in Table 
7 was added steadily to the mixture. This combination was 
heated to between about 350 F. and 400 F. and held at 
between about 350 F. and 400 F. for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 7 was slowly added. 
Then, the resultant combination was heated to between 
about 440 F. and 530 F. and held at temperature for about 
three hours. The resultant reaction product, when molten, is 
dispersed in water. 

EXAMPLE 4 

0166) 

TABLE 8 

Ingredients Used in Making Treatment Agent SAMPLE 4 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 0.72 12O 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.09 13 
ethaneamine 
Hexanedioic acid 146 O.90 132 
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TABLE 8-continued 

Ingredients Used in Making Treatment Agent SAMPLE 4 

Molecular 
Raw Materials Weight Moles Grams 

Oxirane, methyl-, polymer with -2OOO O.14 271 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO1 O.OS 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0167 A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 8 was mixed 
in a reactor for about 15 minutes. Then a charge of heX 
anedioic acid in about the proportion noted in Table 8 was 
added steadily to the mixture. This combination was heated 
to between about 350 F. and 400 F. and held between at 
about 350 F. and 400 F. for about one hour. At between 
about 350 F. and 400 F. a charge of oxirane, methyl-, 
polymer with oxirane, bis(2-aminopropyl) ether in about the 
proportion noted in Table 8 was slowly added. Then, the 
resultant combination was heated to between about 440 F. 
and 490 F. and held at temperature for about three hours. 
The resultant reaction product may be retained as a flake 
product or dispersed as molten material in water. 

EXAMPLE 5 

0168) 

TABLE 9 

Ingredients Used in Making Treatment Agent SAMPLES 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.11 18 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.11 16 
ethaneamine 
Benzenedicarboxylic acid 166 O16 26 
Oxirane, methyl-, polymer with -2OOO O.11 221 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO1 O.O3 
Hexanedioic acid 146 O16 23 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0169. A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 9 was mixed 
in a reactor for about 15 minutes. Then a charge of ben 
Zenedicarboxylic acid in about the proportion noted in Table 
9 was added steadily to the mixture. This combination was 
mixed for about 30 minutes at about 240 F., heated to 
between about 350 F. and 400°F. and held at between about 
350 F. and 400 F. for about one hour. At between about 
350 F. and 400 F., a charge of oxirane, methyl-, polymer 
with oxirane, bis(2-aminopropyl) ether in about the pro 
portion noted in Table 9 was slowly added. Then, the 
resultant combination was heated to between about 440 F. 
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and 490 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 6 

0170) 

TABLE 10 

Ingredients Used in Making Treatment Agent SAMPLE 6 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 1.29 214 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.21 32 
ethaneamine 
Hexanedioic acid 146 2.15 314 
Oxirane, methyl-, polymer with -2OOO O.75 1505 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OOS O.2O 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0171 A charge of hexamethylenediamine/70%, 2,2'-12 
ethanediylbis (oxy)bis ethaneamine, Sodium borohy 
dride, oxirane, methyl-, polymer with oxirane, bis(2-ami 
nopropyl) ether and hexanedioic acid in about the propor 
tions noted in Table 10 was mixed in a reactor. This 
combination was heated to between about 440 F. and 490 
F. and held at temperature for about four hours. The resultant 
reaction product may be retained as a flake product or 
dispersed as molten material in water. 

EXAMPLE 7 

0172 

TABLE 11 

Ingredients Used in Making Treatment Agent SAMPLE 7 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 1.29 214 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.21 32 
ethaneamine 
Hexanedioic acid 146 2.15 314 
Oxirane, methyl-, polymer with -2OOO O.75 1505 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OOS O.2O 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0173 A charge of hexamethylenediamine/70%, 2,2'-12 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 11 was 
mixed in a reactor for about 15 minutes. Then a charge of 
hexanedioic acid in about the proportions noted in Table 11 
was added steadily to the mixture. This combination was 
heated to between about 350 F. and 400°F, held at between 
about 350 F. and 400 F. for about one hour and then heated 
to between about 440 F. and 490 F. During the heating a 
charge of oxirane, methyl-, polymer with oxirane, bis 
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(2-aminopropyl) ether in about the proportion noted in Table 
11 was slowly added. The resultant combination was held at 
between about 440 F. and 490 F. for about three hours. The 
resultant reaction product may be retained as a flake product 
or dispersed as molten material in water. 

EXAMPLE 8 

0174) 

TABLE 12 

Ingredients Used in Making Treatment Agent SAMPLE 8 

Molecular 
Raw Materials Weight Moles Pounds 

Hexamethylenediamine/70% 116 O . . . 13 21 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.O2 3 
ethaneamine 
Benzenedicarboxylic acid 166 O.21 35 
Oxirane, methyl-, polymer with -2OOO O.O7 147 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO1 O.O2 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0.175. A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 12 was 
mixed in a reactor for about 15 minutes. Then a charge of 
benzenedicarboxylic acid in about the proportion noted in 
Table 12 was added steadily to the mixture. This combina 
tion was heated to between about 350 F. and 400 F. and 
held at between about 350 F. and 400 F. for about one hour. 
At between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 12 was slowly added. 
Then, the resultant combination was heated to between 
about 490°F. and 520 F. and held at temperature for about 
three hours. The resultant reaction product may be retained 
as a flake product or dispersed as molten material in water. 

EXAMPLE 9 

0176) 

TABLE 13 

Ingredients Used in Making Treatment Agent SAMPLE 9 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.O7 12 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.O7 11 
ethaneamine 
Benzenedicarboxylic acid 166 O.21 35 
Oxirane, methyl-, polymer with oxirane, -2OOO O.O7 146 
bis(2-aminopropyl) ether of a molecular 
weight of 2000 
Sodium borohydride 37.8 O.OO1 O.O2 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0177. A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
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hydride in about the proportions noted in Table 13 was 
mixed in a reactor for about 15 minutes. Then a charge of 
benzenedicarboxylic acid in about the proportion noted in 
Table 13 was added steadily to the mixture. This combina 
tion was heated to between about 350 F. and 400 F. and 
held at between about 350 F. and 400 F for about one hour. 
At between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 13 was slowly added. 
Then, the resultant combination was heated to between 
about 490°F. and 530 F. and held at temperature for about 
three hours. The resultant reaction product, when molten, is 
dispersed in water. 

EXAMPLE 10 

0178) 

TABLE 1.4 

Ingredients Used in Making Treatment Agent SAMPLE 10 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.14 24 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.O6 9 
ethaneamine 
Hexanedioic acid 146 O.29 42 
Oxirane, methyl-, polymer with oxirane, -2OOO O.09 183 
bis(2-aminopropyl) ether of a molecular 
weight of 2000 
Sodium borohydride 37.8 O.25 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0179 A charge of hexamethylenediamine/70%, 2,2'-12 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 14 was 
mixed in a reactor for about 15 minutes. Then a charge of 
hexanedioic acid in about the proportion noted in Table 14 
was added steadily to the mixture. This combination was 
heated to between about 350 F. and 400 F. and held at 
between about 350 F. and 400 F. for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 13 was slowly added. 
Then, the resultant combination was heated to between 
about 440 F. and 490 F. and held at temperature for about 
three hours. The resultant reaction product may be retained 
as a flake product or dispersed as molten material in water. 

EXAMPLE 11 

0180 

TABLE 1.5 

Ingredients Used in Making Treatment Agent SAMPLE 11 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine (HMDA) 116 O.12 14 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.04 6 
ethaneamine 
Hexanedioic acid 146 O.37 55 
Oxirane, methyl-, polymer with -2OOO O.21 426 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
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0181. A charge of hexamethylenediamine, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 15 was 
mixed in a reactor for about 15 minutes. Then a charge of 
hexanedioic acid in about the proportion noted in Table 15 
was added steadily to the mixture. This combination was 
heated to between about 350 F. and 400 F. and held at 
between about 350 F. and 400 F. for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, methyl-, polymer with 
oxirane, bis(2-aminopropyl) ether in about the proportion 
noted in Table 15 was slowly added. Then, the resultant 
combination was heated to between about 440 F. and 490 
F. and held at temperature for about three hours. The 
resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 12 

0182 

TABLE 16 

Ingredients Used in Making Treatment Agent SAMPLE 12 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.19 32 
70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.13 2O 
ethaneamine 
Hexanedioic acid 146 O.38 56 
Oxirane, methyl-, polymer with -2OOO O.08 152 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO7 O.25 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0183. A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 16 was 
mixed in a reactor for about 15 minutes. Then a charge of 
hexanedioic acid in about the proportion noted in Table 16 
was added steadily to the mixture. This combination was 
heated to between about 350 F. and 400 F. and held at 
between about 350 F. and 400 F. for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 16 was slowly added. 
Then, the resultant combination was heated to between 
about 440 F. and 490 F. and held at temperature for about 
three hours. The resultant reaction product may be retained 
as a flake product or dispersed as molten material in water. 

EXAMPLE 13 

0184 

TABLE 1.7 

Ingredients Used in Making Treatment Agent SAMPLE 13 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.32 54 
70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.OS 7 
ethaneamine 
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TABLE 17-continued 

Ingredients Used in Making Treatment Agent SAMPLE 13 

Molecular 
Raw Materials Weight Moles Grams 

Hexanedioic acid 146 O.49 71 
Oxirane, methyl-, polymer with -2OOO O.09 185 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OO1 O.O3 

Note: 

Weight of Hexamethylene Diamine based on 70% active material 

0185. A charge of hexamethylenediamine/70%, 2,2'-12 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 5 was mixed 
in a reactor for about 15 minutes. Then a charge of heX 
anedioic acid in about the proportion noted in Table 5 was 
added steadily to the mixture. This combination was then 
heated to between about 350 F. and 400 F. and held at 
between about 350 F. and 400 F. for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 5 was slowly added. 
Then, the resultant combination was heated to between 
about 440 F. and 490 F. and held at temperature for about 
three hours. The resultant reaction product may be retained 
as a flake product or dispersed as molten material in water. 

EXAMPLE 1.4 

0186 

TABLE 1.8 

Ingredients Used in Making Treatment Agent SAMPLE 14 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine (HMDA) 116 O.18 21 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.18 27 
ethaneamine 
Hexanedioic acid 146 0.55 8O 
Oxirane, methyl-, polymer with oxirane, -2OOO O.19 372 
bis(2-aminopropyl) ether of a molecular 
weight of 2000 

0187. A charge of hexamethylenediamine, 2,2'-12 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 18 was 
mixed in a reactor for about 15 minutes. Then a charge of 
hexanedioic acid in about the proportion noted in Table 18 
was added steadily to the mixture. This combination was 
heated to between about 350 F. and 400 F. and held at 
between about 350 F. and 400 F. for about one hour. At 
between about 350 F. and 400 F. a charge of oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 18 was slowly added. 
Then, the resultant combination was heated to between 
about 440 F. and 490 F. and held at temperature for about 
three hours. The resultant reaction product may be retained 
as a flake product or dispersed as molten material in water. 
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EXAMPLE 1.5 

0188) 

TABLE 1.9 

Ingredients Used in Making Treatment Agent SAMPLE 15 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 1.84 214 
70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.21 32 
ethaneamine 
Hexanedioic acid 146 2.15 314 
Oxirane, methyl-, polymer with -2OOO O.75 1505 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OOS O.2O 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0189 A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, Sodium borohy 
dride, oxirane, methyl-, polymer with oxirane, bis(2-ami 
nopropyl) ether and hexanedioic acid in about the propor 
tions noted in Table 19 was mixed in a reactor. This 
combination was heated to between about 300 F. and 350 
F. and held at between about 300 F and 350 F. for about 
three hours. Then, the resultant combination was heated to 
between about 440 F. and 490 F. and held at temperature 
for about four hours. The resultant reaction product may be 
retained as a flake product or dispersed as molten material in 
Water. 

EXAMPLE 16 

0190. 

TABLE 2.0 

Ingredients Used in Making Treatment Agent SAMPLE 16 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.18 3O 
70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.O6 9 
ethaneamine 
Hexanedioic acid 146 O34 50 
Oxirane, methyl-, polymer with -2OOO O.08 170 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OOS O.2O 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0191) A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, Sodium borohy 
dride, oxirane, methyl-, polymer with oxirane, bis(2-ami 
nopropyl) ether and hexanedioic acid in about the propor 
tions noted in Table 20 was mixed in a reactor. This 
combination was heated to between about 350 F. and 400 
F. and held at between about 350 F. and 400 F. for about 
one hour. Then, the resultant combination was heated to 
between about 440 F. and 490 F. and held at temperature 
for about three hours. The resultant reaction product may be 
retained as a flake product or dispersed as molten material in 
Water. 
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EXAMPLE 1.7 

0192) 

TABLE 21 

Ingredients Used in Making Treatment Agent SAMPLE 17 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.05 9 
70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O O 
ethaneamine 
Hexanedioic acid 146 O.18 26 
Oxirane, methyl-, polymer with -2OOO O.13 268 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000 
Sodium borohydride 37.8 O.OOS O.2O 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0193 A charge of hexamethylenediamine/70% and 
Sodium borohydride in about the proportions noted in Table 
21 was mixed in a reactor for about 15 minutes. Then a 
charge of hexanedioic acid in about the proportion noted in 
Table 21 was added steadily to the mixture. During the 
addition of the charge of hexanedioic acid, the combination 
was heated to between about 350 F. and 400 F and then 
held at between about 350 F. and 400 F for about one hour. 
Then, oxirane, methyl-, polymer with oxirane, bis(2-ami 
nopropyl) ether in about the proportion noted in Table 21 
was added slowly. The resultant combination was heated to 
between about 440 F. and 490 F. and held at temperature 
for about three hours. The resultant reaction product, when 
molten, is dispersed in water. 

EXAMPLE 1.8 

0194) 

TABLE 22 

Ingredients Used in Making Treatment Agent SAMPLE 18 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.O3 5 
(HMDA/70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O O 
ethaneamine 
Hexanedioic acid 146 O.16 23 
Oxirane, methyl-, polymer with oxirane, 
bis(2-aminopropyl) ether of a molecular -2OOO O.14 273 
weight of 2000 
Sodium borohydride 37.8 O.OOS O.2O 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0.195 A charge of hexamethylenediamine/70% and 
Sodium borohydride in about the proportions noted in Table 
22 was mixed in a reactor for about 15 minutes. Then a 
charge of hexanedioic acid in about the proportion noted in 
Table 22 was added steadily to the mixture. During the 
addition charge of hexanedioic acid, the combination was 
heated to between about 350 F. and 400 F. and then held 
at between about 350 F. and 400 F. for about one hour. 
Then, oxirane, methyl-, polymer with oxirane, bis(2-ami 
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nopropyl) ether in about the proportion noted in Table 22 
was added slowly. The resultant combination was heated to 
between about 440 F. and 490 F. and held at temperature 
for about three hours. The resultant reaction product, when 
molten, is dispersed in water. 

EXAMPLE 1.9 

0196) 

TABLE 23 

Ingredients Used in Making Treatment Agent SAMPLE 19 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.2O 32 
70%) 
2,2'-1.2 ethanediylbis (oxy)bis 148 O.12 17 
ethaneamine 
Benzenedicarboxylic acid 166 O.39 65 
oxirane, methyl-, polymer with -2OOO O.10 195 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO8 O.30 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0197) A charge of hexamethylenediamine/70%, 2,2'-1,2 
ethanediylbis (oxy)bis ethaneamine, and Sodium boro 
hydride in about the proportions noted in Table 23 was 
mixed in a reactor for about 15 minutes. After heating to 
about 240 F., a charge of benzenedicarboxylic acid in about 
the proportion noted in Table 23 was added steadily to the 
mixture. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. for about one hour. Then, oxirane, methyl-, polymer 
with oxirane, bis(2-aminopropyl) ether in about the pro 
portion noted in Table 23 was added slowly while continuing 
to hold at about 450 F. and 490 F. The resultant combi 
nation was heated to between about 490 F. and 540 F. and 
held at the about 490° F and 540° F temperature for about 
three hours. The resultant reaction product may be retained 
as a flake product or dispersed in water. 

EXAMPLE 2.0 

0198) 

TABLE 24 

Ingredients Used in Making Treatment Agent SAMPLE 20 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.10 16 
70%) 
Benzenedicarboxylic acid 166 O.21 35 
Oxirane, methyl-, polymer with -2OOO O.13 254 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO8 O.O3 
Hypophosphorus acid/50% 65.99 O.OOS O.30 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0199 A charge of hexamethylenediamine/70% and 2,2'- 
1.2 ethanediylbis (oxy)bis ethaneamine in about the 
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proportions noted in Table 24 was mixed in a reactor for 
about 15 minutes. A charge of sodium borohydride followed 
by a charge of benzenedicarboxylic acid, both in about the 
proportions noted in Table 24, were added steadily to the 
mixture. The combination was heated to between about 450 
F. and 490 F. and then held at between the about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 24 was added slowly 
while continuing to hold at at between the about 450 F. and 
490 F. temperature. The resultant combination was heated 
to between about 490 F. and 520 F. and held at between the 
about 490° F and 520 F. temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 21 

0200 

TABLE 25 

Ingredients Used in Making Treatment Agent SAMPLE 21 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.O3 5 
(HMDA/70%) 
Benzenedicarboxylic acid 166 O.16 26 
Oxirane, methyl-, polymer with oxirane, 2OOO O.14 270 
bis(2-aminopropyl) ether of a molecular 
weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.OOS O.30 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0201 A charge of hexamethylenediamine/70%, and 
Sodium borohydride in about the proportions noted in Table 
25 was mixed in a reactor for about 15 minutes. A charge of 
benzenedicarboxylic acid in about the proportion noted in 
Table 25 followed by a charge of hypophosphorus acid/50% 
in about the proportions noted in Table 25 was added to the 
mixture steadily. The combination was heated to between 
about 450 F. and 490 F. and then held at between about 
450 F. and 490 F. for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 25 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 490 F. 
and 520 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 22 

0202) 

TABLE 26 

Ingredients Used in Making Treatment Agent SAMPLE 22 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.13 15 
Hexanedioic acid 146 O.13 19 



US 2003/0196275 A1 

TABLE 26-continued 

Ingredients Used in Making Treatment Agent SAMPLE 22 

Molecular 
Raw Materials Weight Moles Grams 

Oxirane, methyl-, polymer with -2OOO O.13 266 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50%" 65.99 O.OOS O.30 
Distilled Water 18 O.83 15 

Note: 
Caprolactam (Honeywell) 

*Hypophosphoric (Oxy. Chemical) 

0203 A charge of caprolactam, water and sodium boro 
hydride in about the proportions noted in Table 26 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 26 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 26 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. for about one hour. Then, oxirane, methyl-, polymer 
with oxirane, bis(2-aminopropyl) ether in about the pro 
portion noted in Table 26 was added slowly while continuing 
to hold at about 450 F. and 490 F. The resultant combi 
nation was heated to between about 520 F. and 540 F. and 
held at temperature for about three hours. The resultant 
reaction product, when molten, is dispersed in water. 

EXAMPLE 23 

0204) 

TABLE 27 

Ingredients Used in Making Treatment Agent SAMPLE 23 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.19 22 
Hexanedioic acid 146 O.13 19 
Oxirane, methyl-, polymer with -2OOO O.13 259 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.O1 1. 
Distilled Water 18 O.83 15 

0205. A charge of caprolactam, water and sodium boro 
hydride in about the proportions noted in Table 27 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 27 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 27 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 27 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 520 F. 
and 540 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 
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EXAMPLE 24 

0206 

TABLE 28 

Ingredients Used in Making Treatment Agent SAMPLE 24 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.26 29 
Hexanedioic acid 146 O.11 16 
Oxirane, methyl-, polymer with oxirane, -2OOO O.13 255 
bis(2-aminopropyl) ether of a molecular 
weight of 2000, 
Sodium borohydride 38 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.OOS O.30 
Distilled Water 18 O.83 15 

0207. A charge of caprolactam, water and sodium boro 
hydride in about the proportions noted in Table 28 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 28 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 28 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 28 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 520 F. 
and 550 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 25 

0208 

TABLE 29 

Ingredients Used in Making Treatment Agent SAMPLE 25 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.47 52 
Hexanedioic acid 146 O.12 17 
Oxirane, methyl-, polymer with -2OOO O.12 231 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.OOS O.30 
Distilled Water 18 O.83 15 

0209. A charge of caprolactam, water and sodium boro 
hydride in about the proportions noted in Table 29 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 29 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 29 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 29 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
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resultant combination was heated to between about 520 F. 
and 540 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 26 

0210) 

TABLE 30 

Ingredients Used in Making Treatment Agent SAMPLE 26 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.61 69 
Hexanedioic acid 146 O.11 16 
Oxirane, methyl-, polymer with -2OOO O.11 215 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.O1 1. 
Distilled Water 18 O.83 15 

0211 A charge of caprolactam, water and Sodium boro 
hydride in about the proportions noted in Table 30 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 30 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 30 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 30 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 520 F. 
and 550 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 27 

0212 

TABLE 31 

Ingredients Used in Making Treatment Agent SAMPLE 27 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.85 96 
Hexanedioic acid 146 O1 14 
Oxirane, methyl-, polymer with -2OOO O1 190 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.OOS 1. 
Distilled Water 18 O.83 15 

0213 A charge of caprolactam, water and Sodium boro 
hydride in about the proportions noted in Table 31 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 31 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 31 was added to the mixture 
steadily. The combination was heated to between about 450 

Oct. 23, 2003 

F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 31 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 520 F. 
and 550 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 28 

0214) 

TABLE 32 

Ingredients Used in Making Treatment Agent SAMPLE 28 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 1.33 150 
Hexanedioic acid 146 O.O7 1O 
Oxirane, methyl-, polymer with -2OOO O.O7 140 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.O1 1. 
Distilled Water 18 O.83 15 

0215. A charge of caprolactam, water and Sodium boro 
hydride in about the proportions noted in Table 32 was 
mixed in a reactor for about 15 minutes. A charge hex 
anedioic acid in about the proportion noted in Table 32 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 32 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 32 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 520 F. 
and 550 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 29 

0216) 

TABLE 33 

Ingredients Used in Making Treatment Agent SAMPLE 29 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.2O 33 
70%) 
Methoxypoly(oxyethylene/ 1OOO O.O2 15 
Oxypropylene)-2-propylamine 
of a molecular weight 
of 1000, 
Hexanedioic acid 146 O31 45 
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TABLE 33-continued 

Ingredients Used in Making Treatment Agent SAMPLE 29 

Molecular 
Raw Materials Weight Moles Grams 

Oxirane, methyl-, polymer with -2OOO O.11 216 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O3 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0217. A charge of methoxypoly(oxyethylene/oxypropy 
lene)-2-propylamine, hexamethylenediamine/70% and 
Sodium borohydride in about the proportions noted in Table 
33 was mixed in a reactor for about 15 minutes. A charge 
hexanedioic acid in about the proportion noted in Table 33 
was added to the mixture steadily. The combination was 
heated to between about 350 F. and 400 F and then held 
at between about 350 F. and 400°F. temperature for about 
one hour. Then, oxirane, methyl-, polymer with oxirane, bis 
(2-aminopropyl) ether in about the proportion noted in Table 
33 was added slowly while continuing to hold at about 350 
F. and 400 F. The resultant combination was heated to 
between about 440 F. and 490 F. and held at temperature 
for about three hours. The resultant reaction product may be 
retained as a flake product or dispersed as molten material in 
Water. 

EXAMPLE 30 

0218) 

TABLE 34 

Ingredients Used in Making Treatment Agent SAMPLE 30 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.19 32 
70%) 
Polyoxy(methyl-1,2-ethanediyl), 400 O.O2 9 
alpha-hydro 
omega-(2-aminomethylethoxy)- 
ether with 2-ethyl-2-(hydroxymethyl)-1, 
3-propanediol (3:1) 
Hexanedioic acid 146 O.32 46 
Oxirane, methyl-, polymer with -2OOO O.11 223 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0219. A charge of Polyoxy(methyl-1,2-ethanediyl), 
alpha-hydro-Omega-(2-aminomethylethoxy)-ether with 
2-ethyl-2-(hydroxymethyl)-1,3-propanediol (3:1), hexam 
ethylenediamine/70% and sodium borohydride in about the 
proportions noted in Table 34 was mixed in a reactor for 
about 15 minutes. A charge hexanedioic acid in about the 
proportion noted in Table 34 was added to the mixture 
steadily. The combination was heated to between about 350 
F. and 400 F and then held at between about 350 F. and 
400 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
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about the proportion noted in Table 34 was added slowly 
while continuing to hold at about 350° F and 400°F. The 
resultant combination was heated to between about 440 F. 
and 490 F. and held at temperature for about three hours. 
The resultant reaction product may be retained as a flake 
product or dispersed as molten material in water. 

EXAMPLE 31 

0220) 

TABLE 35 

Ingredients Used in Making Treatment Agent SAMPLE 31 

Molecular 
Raw Materials Weight Moles Grams 

Caprolactam 113 O.25 29 
Benzenedicarboxylic acid 166 O.11 18 
Oxirane, methyl-, polymer with -2OOO O.13 253 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.O1 1. 
Distilled Water 18 O.83 15 

0221) A charge of caprolactam, water and Sodium boro 
hydride in about the proportions noted in Table 35 was 
mixed in a reactor for about 15 minutes. A charge benzene 
dicarboxylic acid in about the proportion noted in Table 35 
followed by a charge of hypophosphorus acid/50% in about 
the proportion noted in Table 35 was added to the mixture 
steadily. The combination was heated to between about 450 
F. and 490 F. and then held at between about 450 F. and 
490 F. temperature for about one hour. Then, oxirane, 
methyl-, polymer with oxirane, bis(2-aminopropyl) ether in 
about the proportion noted in Table 35 was added slowly 
while continuing to hold at about 450° F and 490° F. The 
resultant combination was heated to between about 520 F. 
and 550 F. and held at temperature for about three hours. 
The resultant reaction product, when molten, is dispersed in 
Water. 

EXAMPLE 32 

0222 

TABLE 36 

Ingredients Used in Making Treatment Agent SAMPLE 32 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% (HMDAf 116 O.09 15 
70%) 
Caprolactam 113 O.23 26 
Benzenedicarboxylic acid 166 O.19 31 
Oxirane, methyl-, polymer with -2OOO O.12 232 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.O3 O.O3 
Hypophosphorus acid/50% 65.99 O.O1 1. 
Distilled Water 18 O.83 15 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0223) A charge of hexamethylenediamine/70%, caprolac 
tam, water and Sodium borohydride in about the proportions 
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noted in Table 36 was mixed in a reactor for about 15 
minutes. A charge benzenedicarboxylic acid in about the 
proportion noted in Table 36 followed by a charge of 
hypophosphorus acid/50% in about the proportion noted in 
Table 36 was added to the mixture steadily. The combination 
was heated to between about 450 F. and 490 F. and then 
held at between about 450 F. and 490° F temperature for 
about one hour. Then, oxirane, methyl-, polymer with 
oxirane, bis(2-aminopropyl) ether in about the proportion 
noted in Table 36 was added slowly while continuing to hold 
at about 450 F. and 490 F. The resultant combination was 
heated to between about 490 F. and 540 F. and held at 
temperature for about three hours. The resultant reaction 
product may be retained as a Solid product or dispersed in 
Water. 

EXAMPLE 33 

0224 

TABLE 37 

Ingredients Used in Making Treatment Agent SAMPLE 33 

Molecular 
Raw Materials Weight Moles Grams 

Ethylenediamine 60 O1 6 
Caprolactam 113 O.24 27 
Benzenedicarboxylic acid 166 O.19 31 
Oxirane, methyl-, polymer with -2OOO O.12 236 
oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.OO1 O.O3 
Hypophosphorus acid/50% 65.99 O.O1 1. 
Distilled Water 18 O.83 15 

0225. A charge of ethylenediamine, caprolactam, water 
and Sodium borohydride in about the proportions noted in 
Table 37 was mixed in a reactor for about 15 minutes. A 
charge benzenedicarboxylic acid in about the proportion 
noted in Table 37 followed by a charge of hypophosphorus 
acid/50% in about the proportion noted in Table 37 was 
added to the mixture steadily. The combination was heated 
to between about 450 F. and 490 F. and then held at 
between about 450 F. and 490 F. temperature for about one 
hour. Then, oxirane, methyl-, polymer with oxirane, bis 
(2-aminopropyl) ether in about the proportion noted in Table 
37 was added slowly while continuing to hold at about 450 
F. and 490 F. The resultant combination was heated to 
between about 520 F. and 540° F and held at temperature 
for about three hours. The resultant reaction product may be 
retained as a Solid product or dispersed in water. 

EXAMPLE 34 

0226 

TABLE 38 

Ingredients Used in Making Treatment Agent SAMPLE 34 

Molecular 
Raw Materials Weight Moles Grams 

Hexamethylenediamine/70% 116 O.22 36 
(HMDA/70%) 
5(6) Carboxy-4-Hexyl-2-Cyclohexene-1 412.5 O.O3 13 
octanoic acid 
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TABLE 38-continued 

Ingredients Used in Making Treatment Agent SAMPLE 34 

Molecular 
Raw Materials Weight Moles Grams 

Hexanedioic acid 146 O.28 41 
Oxirane, methyl-, polymer with -2OOO O.11 22O 
Oxirane, bis(2-aminopropyl) ether 
of a molecular weight of 2000, 
Sodium borohydride 37.8 O.O3 

Note: 
Weight of Hexamethylene Diamine based on 70% active material 

0227. A charge of Hexamethylenediamine/70% and 
Sodium borohydride in about the proportions noted in Table 
38 was mixed in a reactor for about 15 minutes. A charge 
5(6) carboxy-4-Hexyl-2-Cyclohexene-1 octanoic acid in 
about the proportion noted in Table 38 was added to the 
mixture. The combination was heated to about 250 F. and 
then held at about 250 F. temperature for about one half of 
an hour. A charge of hexanedioic acid in about the proportion 
noted in Table 38 was added to the mixture steadily. The 
combination was heated to between about 350 F. and 400 
F. and then held at between about 300 F. and 490 F. 
temperature for about one hour. Then, oxirane, methyl-, 
polymer with oxirane, bis(2-aminopropyl) ether in about the 
proportion noted in Table 38 was added slowly while 
continuing to hold at about 350° F and 400°F. The resultant 
combination was heated to between about 440 F. and 540 
F. and held at temperature for about three hours. The 
resultant reaction product, when molten, is dispersed in 
water. The polyamide treatment agent having the hydro 
philic component and the hydrophobic component may be 
produced by any manner that results in an effective treat 
ment. For example, the ingredients may be combined to 
react Substantially simultaneously to generate the polyamide 
treatment agent having the hydrophilic component and the 
hydrophobic component (Process “A”). For example, in the 
manufacture of a desired polyamide treatment agent, pre 
cursors to the hydrophilic component and precursors to the 
hydrophobic component (with or without any one of cata 
lysts, antioxidants and reducing agents) may be combined in 
a reactor. The combination may be heated to a temperature 
(e.g., between about 440 F. and 560 F) that is sufficient to 
produce a reaction product that is a polyamide treatment 
agent. 

0228. At temperature, the combination may be held for a 
Sufficient amount of time (e.g., between about one and four 
hours) to produce a reaction product that is a polyamide 
treatment agent. Also, at temperature, the combination may 
or may not be Subjected to any one of a vacuum, an inert 
atmosphere, and a reactive atmosphere. 

0229. Alternatively, ingredients that are precursors to the 
hydrophilic component may be combined to react followed 
by combining the hydrophilic component with or adding 
ingredients that are precursors to the hydrophobic compo 
nent to react to result in a polyamide treatment agent and 
vice versa (Process “B”). For example, in the manufacture of 
a desired polyamide treatment agent, precursors (with or 
without any one of catalysts, antioxidants and reducing 
agents) to one of a hydrophilic and hydrophobic component 
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of a polyamide treatment agent may be combined in a 
reactor. The combination may be heated to a first tempera 
ture (e.g., between about 350 F. and 420 F) that is 
Sufficient to produce a reaction product that is one of a 
hydrophilic and a hydrophobic component. At the first 
temperature, the combination may be held for a Sufficient 
amount of time (e.g., between about one and four hours) to 
produce the reaction product that is one of a hydrophilic and 
a hydrophobic component. Then, the reaction product 
(which is one of a hydrophilic and hydrophobic component) 
and precursors (with or without any one of catalysts, anti 
oxidants and reducing agents) to the other of the hydrophilic 
and the hydrophobic components of a polyamide treatment 
agent may be combined. 

0230. The combination may be maintained at the first 
temperature or heated to a second temperature (e.g., between 
about 450° F. and 560 F) that is sufficient to produce a 
reaction product that is the other of a hydrophilic or hydro 
phobic component of a polyamide treatment agent. At tem 
perature, the combination may be held for a Sufficient 
amount of time (e.g., between about one and six hours) to 
produce the reaction product that is the other of a hydro 
philic or hydrophobic component of a polyamide treatment 
agent and, thus, a polyamide treatment agent. At any one of 
the first temperature and the Second temperature, the com 
bination may or may not be Subjected to any one of a 
Vacuum, an inert atmosphere, and a reactive atmosphere. 

0231. Yet another approach includes combining ingredi 
ents that are precursors to a hydrophilic component and 
ingredients that are precursors to a hydrophobic component 
and reacting at a first temperature for a time to produce the 
hydrophilic component followed by reacting at a Second 
temperature for a time to produce the polyamide treatment 
agent by producing the hydrophobic component and Vice 
versa (Process “C”). For example, in the manufacture of a 
desired polyamide treatment agent, precursors to a hydro 
philic component and precursors to a hydrophobic compo 
nent (with or without any one of catalysts, antioxidants and 
reducing agents) may be combined in a reactor. The com 
bination may be heated to a first temperature (e.g., between 
about 300° F. and 350 F) that is sufficient to produce a 
reaction product that is one of a hydrophilic or hydrophobic 
component of a polyamide treatment agent. 

0232. At the first temperature, the combination may be 
held for a Sufficient amount of time (e.g., between about one 
and two hours) to produce the reaction product that is one of 
a hydrophilic or hydrophobic component of a polyamide 
treatment agent. Then the combination may be heated to a 
second temperature (e.g., between about 440°F. and 560°F) 
that is Sufficient to produce a reaction product that is the 
other of a hydrophilic or hydrophobic component of a 
polyamide treatment agent. At temperature, the combination 
may be held for a Sufficient amount of time (e.g., between 
about two and six hours) to produce the reaction product that 
is the other of a hydrophilic or hydrophobic component of a 
polyamide treatment agent and, thus, a polyamide treatment 
agent. At any one of the first temperature and the Second 
temperature, the combination may or may not be Subjected 
to any one of a vacuum, an inert atmosphere, and a reactive 
atmosphere. Those skilled in the art will appreciate that 
instead of altering temperature, chemistry Such as pH may 
be altered. 
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0233. Other ingredients may be used in the creation of the 
polyamide treatment agent of the present invention. For 
example, it may be desirable to reduce any Sedimentation 
that occurs from leSS Soluble fragments of a polyamide 
treatment agent by incorporating dispersing aides including 
Surfactants, natural polymer dispersants and Synthetic poly 
mer dispersants Such as hydroxyethyl cellulose, guar gum, 
or Xanthan gum. 

0234. Also, the polyamide treatment agent may be modi 
fied slightly, by the addition of between about 1% and 7% 
by weight of the polyamide treatment agent of chain termi 
nating monofunctional groups such as (Ro)-F. These 
monofunctional groups may control molecular weight, to 
change Solubility or to impact Substantivity. Here R is any 
one of a C-C2 alkyl, C-C2 aryl, C-C2 alkylaryl, C-C2 
alkenyl, and oxyalkylene derivative (OAD) such as R(O- 
CHR-CHR)-. The subscript “d”=1 or 2. The group F 
is any one of NH, NH, COOR, COCl, and a CHO. Rio is 
any one of a C-C alkyl. R is any one of a C-C alkyl and 
hydrogen. R2 is any one of a C-C alkyl and hydrogen. The 
subscript “p” is any value from 1 through 100.R is any one 
of a C-C alkyl and hydrogen. 

0235 Alternatively, the polyamide treatment agent may 
be modified slightly by the addition of 1-3% of any one of 
polyamine Such as diethylene triamine, triethylene tet 
raamine, tetraethylene pentamine, poly(oxy(methyl-1,2- 
ethanediyl), apha-omega-(2-aminomethylethoxy-, ether 
with 2-ethyl-2-(hydroxymethyl)-1,3 propanediol (3:1) and a 
polyacid Such as trimellitic anhydride or citric to create more 
branching in the polyamide treatment agent. 

0236. The polyamide treatment agent made by any of the 
above-described routes may be distributed as any of a solid 
and a liquid. For example, a Solid may be a flaked or ground 
agent that may be incorporated in a powdered detergent. 
Also, for example, a liquid may be an agent diluted in water 
as a Solution or dispersion that is chargeable directly into the 
textile equipment. Techniques that may be used for a liquid 
include heating to a high temperature, homogenizing and 
agitating by high sheer. 

0237) The polyamide treatment agent having a hydro 
philic component and a hydrophobic component of the 
present invention may be characterized by being water 
dispersible. It may be that a polyamide treatment agent is a 
Substantive agent. That is, a polyamide treatment agent may 
be applied by immersing a Synthetic Substrate in a hot 
Solution of the polyamide treatment agent in water. 

TABLE 39 

Comparison Of Process Methods: 
Fabric. Nylon 

Moisture transport 
Moisture transport 5 Home Launderings 

Process. Initially (inches inches 

Sample ID ID Wales Courses Wales Courses 

Control 1.58 1.67 5 .9 
Nylon/Sample 6 “A 2.42 2.88 1.03 1.03 
Nylon/Sample 7 “B” 2.25 3.00 1.42 1.98 
Nylon/Sample 15 cC' 2.33 2.97 1.07 1.2O 
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0238 Results show the impact of the various processes 
on moisture transport durability. The process utilized in 
Example 7 is the one that facilitates the formation of a 
blocked polyamide. 

A Modified AATCC 130-2000 

Evaluation of Soil Release (SR) Agent 

Application of SR Agent 

Pad & Cure or Exhaust & Cure 

0239) Pad & Cure: 
0240) 1. Insure that fabric has been scoured free of 
contamination. Cut fabric to desired Sample size. 

0241 2. Determine % wet pick up of fabric sample: 
0242 
0243 b. Pad fabric sample through water in 
which pH has been adjusted to 5-6.5 with acetic 
acid. (This fabric sample will serve as the 
untreated control.) 

0244) 
0245 d. Calculate: 

a. Weigh dry fabric sample 

c. Weigh padded fabric sample: 

% Wet Pickup = (Padded sample weight) - (Dry sample weight) 
(Dry sample weight) 

0246 3. Using the % wet pick up from step #2, set 
padbath concentration Such that the application level 
applied to the fabric will be approximately 0.5% 
(based on the weight of the fabric) of the S R Agent 
(100% active). 

0247. 4. Adjust pH of pad bath to 5.0-6.5 with acetic 
acid. 

0248 5. Pad fabric samples through bath then dry 
and cure at 350 F for 100 seconds. (Except polypro 
pylene is cured at 240 F). The untreated control is 
also dried and cured under Same conditions as the 
treated fabric Samples. 

0249 Exhaust & Cure (Ahiba): 
0250) 1. Insure that fabric has been scoured free of 
contamination. Cut fabric to desired Sample size and 
mount onto Ahiba Fabric Holder. 

0251 2. Set Exhaust bath concentration to be 
approximately 0.5% (based on the weight of the 
fabric) of the S R Agent (100% actives). Set one bath 
to have pH adjusted water only to Serve as the 
untreated control. 

0252) 3. Adjust pH of exhaust bath to 5.0-6.5 with 
acetic acid. 

0253 4. Charge dye tubes (use stainless steel dye 
tubes for temperatures above 210 F) with adjusted 
exhaust baths and place fabric Samples into bath. 

0254) 5. Set exhaust temperatures to 160-250 F 
depending on fabric type and hold for 15 minutes. 
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0255 6. Remove fabric samples from Ahiba and 
then dry and cure at 350 F for 100 seconds. (Except 
polypropylene is cured at 240 F). 

Performance Evalution 

0256 1. All fabric samples are allowed to condition 
under room conditions for at least 4 hours. 

0257 2. The fabric samples are cut in half with one 
half designated for initial Soil Release and the other 
half designated for durable Soil Release. 

0258 
0259 1. The half of the samples designated for 
initial Soil Release evaluation: 

0260 a. Draw a one inch diameter circle on each 
fabric Sample 

Initial Soil Release Rating: 

0261 b. Place each fabric sample on clean blotter 
paper Such that the one inch circle is directly 
above the blotter paper 

0262 c. 5 drops of 3M Stain C (Dirty Motor Oil) 
are applied within the circle 

0263 d. Glasine paper (or equivalent) is placed 
over the drops of dirty motor oil and a 5 lb weight 
is placed on the glasine paper for one minute. 

0264 e. After one minute the weight and glasine 
paper are removed and the fabric is allowed to 
condition for at least 10 minutes. 

0265 2. The soiled fabric samples are placed in a 
Standard Washing machine with approximately 10 
pounds of ballast then washed at 105 F using 100 
grams of 1993 AATCC Standard Reference Deter 
gent though Standard Washing cycle. 

0266 3. The washed fabric samples and ballast are 
then placed in a Standard clothes dryer and dried at 
normal (cotton Sturdy) for 45 minutes though one 
Standard cycle. The fabric Samples are allowed to 
condition for one hour, but not more than four hours, 
and then rated for release of the oily stain against 3M 
Stain Release Rating Scale. 

0267. Durable Soil Release Evaluation: 
0268 1. The half of the treated fabric designated for 
durable Soil Release evaluation are placed in a 
Standard Washing machine with approximately 10 
pounds of ballast then washed at 105 F. using 100 
grams of 1993 AATCC Standard Reference Deter 
gent trhough four Standard washing cycles. The fifth 
wash is run the Same, except without Soap. 

0269 2. The washed fabric samples and ballast are 
then placed in a Standard clothes dryer and dried 
though one Standard cycle. The fabric Samples are 
then allowed to condition for at least four hours. 

0270. 3. On each washed fabric sample: 
0271) 
0272 b. Place each fabric sample on clean blotter 
paper Such that the one inch circle is directly 
above the blotter paper 

a. Draw a one inch diameter circle 
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0273 c. 5 drops of 3M Stain C (Dirty Motor Oil) 
are applied within the circle 

0274 d. Glasine paper (or equivalent) is placed 
over the drops of dirty motor oil and a 5 lb weight 
is placed on the glasine paper for one minute. 

0275 e. After one minute the weight and glasine 
paper are removed and the fabric is allowed to 
condition for at least 10 minutes. 

0276 4. The soiled fabric samples are placed in a 
Standard washing machine with approximately 10 
pounds of ballast then washed at 105 F. using 100 
grams of AATCC Detergent though one Standard 
Washing cycle. 

0277 5. The washed fabric samples and ballast are 
then placed in a Standard clothes dryer and dried 
though one Standard cycle. The fabric Samples are 
allowed to condition for one hour, but less than four 
hours, and then rated for release of the oily Stain 
against 3M Stain Rating Chart. 

TABLE 42 

Soil Release Results 
Rating Based on 3-M Stain Chart 

Nylon 6.6 Nylon 6 

5 Home 5 Home 
Sample ID Initial Launderings Initial Launderings 

Control 5.0 6.O 5.0 6.O 
Nylon/Sample 10 (0.25%) 8.0 7.0 7.0 8.0 
Nylon/Sample 10 (.5%) 8.0 7.0 7.0 8.0 

Rating: 
1 = no oily soil release; 
10 = complete soil release 

0278 Certain modifications and improvements will occur 
to those skilled in the art upon a reading of the foregoing 
description. By way of example, one knowledgeable in 
formulating different chemicals to achieve a desired perfor 
mance could envision incorporating the polyamide treat 
ment agent with anionic Surfactants and/or polymers to 
decrease the polyamide's Solubility and improve its dura 
bility, with crosslinking agents Such as polyepoxides, poly 
halogenates Such as polyethylene glycol dichloride, triazine 
trichloride, etc., urea, formaldehyde and formaldehyde 
based reactives, melamines and melamine based reactives, 
durable press resins Such as glyoxal and glyoxal based 
reactives, urethanes and isocyanates, etc. to improve its 
durability, with other hydrophilic polymerS Such as polyvi 
nyl alcohols, polyacrylic acids, polyacrylates, high molecu 
lar weight polyethylene glycols (molecular weights greater 
than 300,000), hydrophilic polyesters, hydrophilic silicones, 
etc. to modify the Surface properties of a Synthetic Substrate, 
and with agents used to lower Surface tension Such as 
fluorocarbon Surfactants and/or Silicone Surfactants to 
improve levelness of deposition of polyamide treatment 
agent onto a Synthetic Substrate's Surface. One could also 
melt blend a more hydrophobic polyamide treatment agent 
with a more hydrophilic polyamide treatment agent to effect 
the product's Solubility, two polyamides treatment agents 
based on different chemical compositions whose composi 
tion contains two or more different Synthetic Substrates. 
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0279. One knowledgeable in synthesis could envision 
modifications of the backbone of the polyamide treatment 
agent as described by reacting during Synthesis of the 
polyamide treatment agent a monomer containing a quater 
nary function Such as 

6) 9 
CH=CH-N-(CH), SONa, 

0280 an alcohol, a polyoxyalkylene alcohol, a polyoxy 
alkylene fatty acid derivative, a diol and/or a polyoxyalky 
lene glycol resulting in ester linkages, an anionic diacid Such 
as Sulphoisophthalic acid or its alkyl esters or an epoxy 
contain Sulfonate Such as 

O 
/ V 

CH-CH-CH2-SONa 

0281 
0282. It should be understood that all such modifications 
and improvements have been deleted herein for the sake of 
conciseneSS and readability but are properly within the Scope 
of the following claims. 

and/or taurine incorporating anionic character. 

We claim: 
1. A treated textile article, Said article comprising: 
(a) a Synthetic fiber Substrate; and 
(b) an effective amount of a polyamide treatment agent 

including a hydrophobic component; and a hydrophilic 
component. 

2. The treated textile article according to claim 1, wherein 
said hydrophobic component is between about 19 and 95 
mole percent of Said polyamide treatment agent. 

3. The treated textile article according to claim 2, wherein 
Said treated textile article has a Normalized Average Mois 
ture Transport Durability (inch/inch) value of between about 
0.1 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

4. The treated textile article according to claim 2, wherein 
said treated textile article has a ratio of (an Average Moisture 
Transport With Treatment and After Five Launderings)/(an 
Average Moisture Transport With Treatment and No Laun 
derings) of between about 30 and 120 percent when wicking 
is measured according to the T-PACC vertical Strip wicking 
test where the water transported along the Strip is measured 
at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. 

5. The treated textile article according to claim 2, wherein 
said treated textile article has a ratio of (Average Moisture 
Transport With Treatment and No Launderings)/(Average 
Moisture Transport With No Treatment and No Launder 
ings) of between about 100 and 400 percent when wicking 
is measured according to the T-PACC vertical Strip wicking 
test where the water transported along the Strip is measured 
at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. 
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6. The treated textile article according to claim 2 wherein 
said hydrophobic component is between about 30 and 80 
mole percent of Said polyamide treatment agent. 

7. The treated textile article according to claim 6, wherein 
Said treated textile article has a Normalized Average Mois 
ture Transport Durability (inch/inch) value of between about 
0.4 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

8. The treated textile article according to claim 6, wherein 
said treated textile article has a ratio of (an Average Moisture 
Transport With Treatment and After Five Launderings)/(an 
Average Moisture Transport With Treatment and No Laun 
derings) of between about 50 and 120 percent when wicking 
is measured according to the T-PACC vertical Strip wicking 
test where the water transported along the Strip is measured 
at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. 

9. The treated textile article according to claim 6, wherein 
said treated textile article has a ratio of (Average Moisture 
Transport With Treatment and No Launderings)/(Average 
Moisture Transport With No Treatment and No Launder 
ings) of between about 220 and 400 percent when wicking 
is measured according to the T-PACC vertical Strip wicking 
test where the water transported along the Strip is measured 
at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. 

10. The treated textile article according to claim 2 wherein 
said hydrophobic component is between about 30 and 75 
mole percent of Said polyamide treatment agent. 

11. The treated textile article according to claim 10, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.55 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

12. The treated textile article according to claim 10, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 60 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

13. The treated textile article according to claim 10, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 250 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

14. The treated textile article according to claim 2 wherein 
Said Synthetic fiber SubStrate is Selected from the group 
consisting of a polyamide, an aramid, a polyester, an acrylic, 
a vinyl, a polyurethane and a polyalkylene. 

15. The treated textile article according to claim 14 further 
including a natural fiber to form a blend. 
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16. The treated textile article according to claim 15 
wherein Said natural fiber is Selected from the group con 
Sisting of a rayon, cotton, acetate, wool, and Silk. 

17. A polyamide treatment agent for use with a textile 
article formed from a synthetic fiber substrate for providing 
improved moisture transport while at the same time impart 
ing durability of the moisture transport, Said polyamide 
treatment agent including: 

a hydrophobic component; 

a hydrophilic component; and 

an effective amount of any of an oxyalkylene derivative, 
an ether linkage, and an oxyalkylene derivative and an 
ether linkage. 

18. The polyamide treatment agent according to claim 17 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage includes an effective amount of an 
hydrophilic oxyalkylene derivative. 

19. The treated textile article according to claim 18, 
wherein said hydrophilic oxyalkylene derivative is between 
about 40 and 80 weight percent of said polyamide treatment 
agent. 

20. The treated textile article according to claim 19, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.1 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

21. The treated textile article according to claim 19, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

22. The treated textile article according to claim 19, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 100 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

23. The treated textile article according to claim 18, 
wherein said hydrophilic oxyalkylene derivative is between 
about 46 and 80 weight percent of Said polyamide treatment 
agent where the water transported along the Strip is mea 
Sured at 1 minute intervals for 5 minutes with the value at 5 
minutes being reported in inches. 

24. The treated textile article according to claim 23, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.3 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 
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25. The treated textile article according to claim 23, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 100 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

26. The treated textile article according to claim 23, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 200 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

27. The treated textile article according to claim 18, 
wherein said hydrophilic oxyalkylene derivative is between 
about 56 and 78 weight percent of said polyamide treatment 
agent when wicking is measured according to the T-PACC 
Vertical Strip wicking test where the water transported along 
the strip is measured at 1 minute intervals for 5 minutes with 
the value at 5 minutes being reported in inches. 

28. The treated textile article according to claim 27, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.6 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

29. The treated textile article according to claim 27, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 80 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

30. The treated textile article according to claim 27, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 250 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

31. The polyamide treatment agent according to claim 17 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage is an effective amount of an oxyethyl 
ene derivative when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

32. The treated textile article according to claim 31, 
wherein said oxyethylene derivative is between about 40 and 
80 weight percent of Said polyamide treatment agent. 
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33. The treated textile article according to claim 32, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.1 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

34. The treated textile article according to claim 32, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

35. The treated textile article according to claim 32, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 100 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

36. The treated textile article according to claim 31, 
wherein said oxyethylene derivative is between about 46 and 
80 weight percent of Said polyamide treatment agent. 

37. The treated textile article according to claim 36, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.3 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

38. The treated textile article according to claim 36, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 100 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

39. The treated textile article according to claim 36, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 200 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

40. The treated textile article according to claim 31, 
wherein said oxyethylene derivative is between about 56 and 
78 weight percent of Said polyamide treatment agent. 

41. The treated textile article according to claim 40, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.6 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
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ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

42. The treated textile article according to claim 40, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 80 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

43. The treated textile article according to claim 40, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 250 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

44. The polyamide treatment agent according to claim 17, 
wherein Said hydrophilic component is a reaction product of 
a diacid and a diamine including an effective amount of any 
of an oxyalkylene derivative, an ether linkage, and an 
oxyalkylene derivative and an ether linkage. 

45. The polyamide treatment agent according to claim 44 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage includes an effective amount of an 
hydrophilic oxyalkylene derivative. 

46. The polyamide treatment agent according to claim 44, 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage is an effective amount of an oxyethyl 
ene derivative. 

47. The polyamide treatment agent according to claim 17, 
wherein the hydrophobic component is a reaction product of 
a diacid and a diamine. 

48. The polyamide treatment agent according to claim 17, 
wherein the polyamide treatment agent is a reaction product 
further including heating a mixture of any of Said hydro 
philic component and Said hydrophobic component; a pre 
cursor of Said hydrophilic component and Said hydrophobic 
component; Said hydrophilic component and a precursor of 
Said hydrophobic component; and a precursor of Said hydro 
philic component and a precursor of Said hydrophobic 
component. 

49. The polyamide treatment agent according to claim 17, 
wherein the polyamide treatment agent is a reaction product 
of a reaction product of diacid and diamine and a reaction 
product of a diacid and a diamine including an effective 
amount of any of an oxyalkylene derivative, ether linkage, 
and oxyalkylene derivative and ether linkage. 

50. The polyamide treatment agent according to claim 49 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage includes an effective amount of an 
hydrophilic oxyalkylene derivative. 

51. The polyamide treatment agent according to claim 49 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage is an effective amount of an oxyethyl 
ene derivative. 
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52. The polyamide treatment agent according to claim 17 
wherein Said hydrophobic component includes a unit based 
on at least one of the following: 

Structure I 
O 

-(CRNH)- 

wherein 

R is an alkylene group with 3 to 11 carbon atoms that 
are any one of unsubstituted and Substituted; 

Structure II 
O O 

|| || 
-(CRC-NH-RNH)- and 

wherein: 

R is any one of an alkylene group, a cycloalkylene 
group and a difunctional aromatic group with the 
alkylene group and the cycloalkylene of R being 4 
to 10 carbon atoms that are any one of unsubstituted 
and Substituted; and 

R is any one of an alkylene group, cycloalkylene group 
and difunctional aromatic group with the alkylene 
group and the cycloalkylene of R being 2 to 10 
carbon atoms that are any one of unsubstituted and 
Substituted. 

53. The polyamide treatment agent according to claim 52 
wherein Said hydrophobic component includes units based 
on Structure I and units based on Structure II. 

54. The polyamide treatment agent according to claim 53 
wherein Said polyamide treatment agent is on a molar 
percent basis between about 19 and 95 based on at least one 
of Structure I, Structure II, and Structure I and structure II. 

55. The polyamide treatment agent according to claim 17 
wherein Said hydrophilic component includes a unit based 
on the following: 

Structure III 

- HNCHCH-O-(CHCHO)a(CHO)b(CHCHO)c-CHCHNH-. 

Wherein: 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

Rs may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R7 may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

a is from 0 to 3; 
b is from 1 to 78; and 
c is from 0 to 3. 
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56. The polyamide treatment agent according to claim 52 
wherein Said hydrophilic component includes a unit based 
on the following: 

Structure III 

- HNCHCH-O-(CHCHO)a(CHO)b(CHCHO)c-CHCHNH-. 

Wherein: 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

Rs may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R, may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

a is from 0 to 3; 

b is from 1 to 78; 

c is from 0 to 3; and 

Said unit based on Structure III is adjacent to any one of 
a unit based on diacid; a unit based on Structure I, a 
unit based on Structure II and another unit based on 
Structure III. 

57. The polyamide treatment agent according to claim 56 
wherein Said diacid that is unit based on the following: 

Structure IV 
O O 

|| || 
-CRC 

wherein 

Rs is any one of an alkylene group, cycloalkylene 
group, and a difunctional aromatic group with the 
alkylene group and the cycloalkylene of Rs being 4 
to 10 carbon atoms that are any one of unsubstituted 
and Substitute. 

58. The polyamide treatment agent according to claim 54 
further including the reaction product of a platicizer. 

59. The polyamide treatment agent according to claim 58 
wherein Said reaction product of a platicizer is derived from 
any one of a polyether glycol diamine having a molecular 
weight less than about 500 and a number of consecutive 
oxyethylene derivative units are less than about 4, a poly 
ether glycol diamine having a molecular weight greater than 
about 500 and any one of a ratio of (oxyethylene derivative)/ 
(oxypropylene derivative) less than about 4/6, a ratio of 
(oxyethylene derivative)/(oxybutylene derivative) less than 
about 4/6, and a Sum of a ratio of (oxyethylene derivative)/ 
(oxypropylene derivative) and a ratio of (oxyethylene 
derivative)/(oxybutylene derivative) less than about 4/6. 
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60. The polyamide treatment agent according to claim 56 
further including the reaction product of a platicizer. 

61. The polyamide treatment agent according to claim 60 
wherein Said reaction product of a platicizer is derived from 
any one of a polyether glycol diamine having a molecular 
weight less than about 500 and a number of consecutive 
oxyethylene derivative units are less than about 4, a poly 
ether glycol diamines having a molecular weight greater 
than about 500 and any one of a ratio of (oxyethylene 
derivative)/(oxypropylene derivative) less than about 4/6, a 
ratio of (oxyethylene derivative)/(oxybutylene derivative) 
less than about 4/6, and a Sum of a ratio of (oxyethylene 
derivative)/(oxypropylene derivative) and a ratio of (oxy 
ethylene derivative)/(oxybutylene derivative) less than 
about 4/6. 

62. The polyamide treatment agent according to claim 17 
further including a chain terminating group So as to effect at 
least one of controlling the molecular weight of Said polya 
mide treatment agent, changing the Solubility of Said polya 
mide treatment agent in water, and increasing a Substantivity 
of a textile article treated with Said polyamide treatment 
agent. 

63. The polyamide treatment agent according to claim 62 
wherein said chain terminating group is (Ro)-F, wherein 
R, is any one of a C1-C4 alkyl, C1-C4 aryl, C1-C4 alky 
laryl, C-C alkenyl, and an oxyalkylene derivative, d is 
1-2; and F is any one of NH2, NH, CHO, COCl, and 
COOR, wherein R is any of a C-C alkyl and hydrogen 

64. The polyamide treatment agent according to claim 63 
wherein said oxyalkylene derivative is Ro(O-CHR 
CHR2)—, wherein Rio is any of a C-C alkyl; R is any 
of a C-C alkyl and hydrogen; R is any of a C-C alkyl 
and hydrogen; p is any value from 1 through 100. 

65. The polyamide treatment agent according to claim 17 
further including a branching facilitator So as to induce 
branching of Said polyamide treatment agent. 

66. The polyamide treatment agent according to claim 65 
wherein Said branching facilitator is any one of a polyamine 
and a polyacid. 

67. The polyamide treatment agent according to claim 66 
wherein Said polyamine is any one of diethylene triamine, 
triethylene tetraamine, tetraethylene pentamine, poly 
(oxy(methyl-1,2-ethanediyl), alpha-omega-(2-aminometh 
ylethoxy-, and ether with 2-ethyl-2-(hydroxymethyl)-1,3 
propanediol (3:1). 

68. The polyamide treatment agent according to claim 66 
wherein Said polyacid is any one of trimellitic anhydride and 
citric. 

69. The polyamide treatment agent according to claim 65 
wherein said branching facilitator is between about 1% and 
3% by weight of Said polyamide treatment agent. 

70. A treated textile article, Said article comprising: 
(a) a Synthetic fiber Substrate; and 
(b) a polyamide treatment agent including between about 

19 and 95 mole percent of a hydrophobic component, 
an effective amount of any of an oxyalkylene deriva 
tive, an ether linkage, and an oxyalkylene derivative 
and an ether linkage; and a hydrophilic component. 

71. The treated textile article according to claim 70, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.1 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test. 
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72. The treated textile article according to claim 71, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

73. The treated textile article according to claim 71, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 100 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

74. The treated textile article according to claim 70 
wherein said hydrophobic component is between about 30 
and 80 mole percent of Said polyamide treatment agent. 

75. The treated textile article according to claim 74, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.4 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

76. The treated textile article according to claim 74, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 50 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

77. The treated textile article according to claim 74, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 220 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

78. The treated textile article according to claim 70 
wherein said hydrophobic component is between about 30 
and 75 mole percent of Said polyamide treatment agent. 

79. The treated textile article according to claim 78, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.55 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

80. The treated textile article according to claim 78, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 60 and 120 percent 
when wicking is measured according to the T-PACC vertical 
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Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

81. The treated textile article according to claim 78, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 250 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

82. The treated textile article according to claim 70 
wherein said synthetic fiber substrate is selected from the 
group consisting of a polyamide, an aramid, a polyester, an 
acrylic, a vinyl, a polyurethane and a polyalkylene. 

83 The treated textile article according to claim 82 further 
including a natural fiber to form a blend. 

84. The treated textile article according to claim 83 
wherein Said natural fiber is Selected from the group con 
Sisting of a rayon, cotton, acetate, wool, and Silk. 

85. The polyamide treatment agent according to claim 70 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage includes an effective amount of an 
hydrophilic oxyalkylene derivative. 

86. The treated textile article according to claim 85, 
wherein said hydrophilic oxyalkylene derivative is between 
about 40 and 80 weight percent of said polyamide treatment 
agent. 

87. The treated textile article according to claim 86, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.1 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

88. The treated textile article according to claim 86, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

89. The treated textile article according to claim 86, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 100 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

90. The treated textile article according to claim 85, 
wherein said hydrophilic oxyalkylene derivative is between 
about 46 and 80 weight percent of Said polyamide treatment 
agent. 

91. The treated textile article according to claim 90, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.3 and 1 when wicking is measured according to the 
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T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

92. The treated textile article according to claim 90, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 100 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

93. The treated textile article according to claim 90, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 200 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

94. The treated textile article according to claim 85, 
wherein said hydrophilic oxyalkylene derivative is between 
about 56 and 78 weight percent of said polyamide treatment 
agent. 

95. The treated textile article according to claim 94, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.6 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

96. The treated textile article according to claim 94, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 80 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

97. The treated textile article according to claim 94, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 250 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

98. The polyamide treatment agent according to claim 70 
wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage is an effective amount of an oxyethyl 
ene derivative. 

99. The treated textile article according to claim 98, 
wherein said oxyethylene derivative is between about 40 and 
80 weight percent of Said polyamide treatment agent. 

100. The treated textile article according to claim 99, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.1 and 1 when wicking is measured according to the 
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T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

101. The treated textile article according to claim 99, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

102. The treated textile article according to claim 99, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 100 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

103. The treated textile article according to claim 98, 
wherein said oxyethylene derivative is between about 46 and 
80 weight percent of Said polyamide treatment agent. 

104. The treated textile article according to claim 103, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.3 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

105. The treated textile article according to claim 103, 
wherein Said treated textile article has a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 100 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

106. The treated textile article according to claim 103, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 200 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

107. The treated textile article according to claim 98, 
wherein said oxyethylene derivative is between about 56 and 
78 weight percent of Said polyamide treatment agent. 

108. The treated textile article according to claim 107, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.6 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

109. The treated textile article according to claim 107, 
wherein Said treated textile article has a ratio of (an Average 
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Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 30 and 80 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

110. The treated textile article according to claim 107, 
wherein said treated textile article has a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 250 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

111. The polyamide treatment agent according to claim 
70, wherein Said hydrophilic component is a reaction prod 
uct of a diacid and a diamine including an effective amount 
of any of an oxyalkylene derivative, an ether linkage, and an 
oxyalkylene derivative and an ether linkage. 

112. The polyamide treatment agent according to claim 
111, wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage includes an effective amount of an 
hydrophilic oxyalkylene derivative. 

113. The polyamide treatment agent according to claim 
111, wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage is an effective amount of an oxyethyl 
ene derivative. 

114. The polyamide treatment agent according to claim 
70, wherein the hydrophobic component is a reaction prod 
uct of a diacid and a diamine. 

115. The polyamide treatment agent according to claim 
70, wherein the polyamide treatment agent is a reaction 
product further including heating a mixture of any of Said 
hydrophilic component and Said hydrophobic component; a 
precursor of Said hydrophilic component and Said hydro 
phobic component; Said hydrophilic component and a pre 
cursor of Said hydrophobic component; and a precursor of 
Said hydrophilic component and a precursor of Said hydro 
phobic component. 

116. The polyamide treatment agent according to claim 
70, wherein the polyamide treatment agent is a reaction 
product of a reaction product of diacid and diamine and a 
reaction product of a diacid and a diamine including an 
effective amount of any of an oxyalkylene derivative, ether 
linkage, and oxyalkylene derivative and ether linkage. 

117. The polyamide treatment agent according to claim 
116, wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage includes an effective amount of an 
hydrophilic oxyalkylene derivative. 

118. The polyamide treatment agent according to claim 
116 wherein Said effective amount of any of an oxyalkylene 
derivative, an ether linkage, and an oxyalkylene derivative 
and an ether linkage is an effective amount of an oxyethyl 
ene derivative. 

119. The polyamide treatment agent according to claim 70 
wherein Said hydrophobic component includes a unit based 
on at least one of the following: 
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Structure I 
O 

-(CRNH)- 

wherein 

R is an alkylene group with 3 to 11 carbon atoms that 
are any one of unsubstituted and Substituted; 

Structure II 
O O 

|| || 
-(CRC-NH-RNH)- and 

wherein: 

R is any one of an alkylene group, a cycloalkylene 
group and a difunctional aromatic group with the 
alkylene group and the cycloalkylene of R being 4 
to 10 carbon atoms that are any one of unsubstituted 
and Substituted; and 

R is any one of an alkylene group, cycloalkylene group 
and difunctional aromatic group with the alkylene 
group and the cycloalkylene of R being 2 to 10 
carbon atoms that are any one of unsubstituted and 
Substituted. 

120. The polyamide treatment agent according to claim 
119 wherein said hydrophobic component includes units 
based on Structure I and units based on Structure II. 

121. The polyamide treatment agent according to claim 
120 wherein Said polyamide treatment agent is on a molar 
percent basis between about 19 and 95 based on at least one 
of Structure I, Structure II, and Structure I and structure II. 

122. The polyamide treatment agent according to claim 70 
wherein Said hydrophilic component includes a unit based 
on the following: 

Structure III 

- HNCHCH-O-(CHCHO)a(CHO)b(CHCHO)c-CHCHNH-. 

Wherein: 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

Rs may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R7 may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

a is from 0 to 3; 

b is from 1 to 78; and 
c is from 0 to 3. 
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123. The polyamide treatment agent according to claim 
119 wherein Said hydrophilic component includes a unit 
based on the following: 

Structure III 

- HNCHCH-O-(CHCHO)a(CHO)b(CHCHO)c-CHCHNH-. 

Wherein: 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

Rs may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

R7 may be any one of hydrogen and an alkyl of one to 
four carbon atoms, 

a is from 0 to 3; 
b is from 1 to 78; 
c is from 0 to 3; and 
Said unit based on Structure III is adjacent to any one of 

a unit based on diacid; a unit based on Structure I, a 
unit based on Structure II and another unit based on 
Structure III. 

124. The polyamide treatment agent according to claim 
123 wherein said diacid includes a unit based on the fol 
lowing: 

Structure IV 
O O 

|| || 
-CRC 

wherein 

Rs is any one of an alkylene group, cycloalkylene 
group, and a difunctional aromatic group with the 
alkylene group and the cycloalkylene of Rs being 4 
to 10 carbon atoms that are any one of unsubstituted 
and Substitute. 

125. The polyamide treatment agent according to claim 
121 further including the reaction product of a platicizer. 

126. The polyamide treatment agent according to claim 
125 wherein Said reaction product of a platicizer is derived 
from any one of a polyether glycol diamine having a 
molecular weight less than about 500 and a number of 
consecutive oxyethylene derivative units are less than about 
4, a polyether glycol diamine having a molecular weight 
greater than about 500 and any one of a ratio of (oxyethylene 
derivative)/(oxypropylene derivative) less than about 4/6, a 
ratio of (oxyethylene derivative)/(oxybutylene derivative) 
less than about 4/6, and a Sum of a ratio of (oxyethylene 
derivative)/(oxypropylene derivative) and a ratio of (oxy 
ethylene derivative)/(oxybutylene derivative) less than 
about 4/6. 

127. The polyamide treatment agent according to claim 
123 further including the reaction product of a platicizer. 
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128. The polyamide treatment agent according to claim 
127 wherein Said reaction product of a platicizer is derived 
from any one of a polyether glycol diamine having a 
molecular weight less than about 500 and a number of 
consecutive oxyethylene derivative units are less than about 
4, a polyether glycol diamine having a molecular weight 
greater than about 500 and any one of a ratio of (oxyethylene 
derivative)/(oxypropylene derivative) less than about 4/6, a 
ratio of (oxyethylene derivative)/(oxybutylene derivative) 
less than about 4/6, and a Sum of a ratio of (oxyethylene 
derivative)/(oxypropylene derivative) and a ratio of (oxy 
ethylene derivative)/(oxybutylene derivative) less than 
about 4/6. 

129. The polyamide treatment agent according to claim 70 
further including a chain terminating group So as to effect at 
least one of controlling the molecular weight of Said polya 
mide treatment agent, changing the Solubility of Said polya 
mide treatment agent in water, and increasing a Substantivity 
of a textile article treated with Said polyamide treatment 
agent. 

130. The polyamide treatment agent according to claim 
129 wherein said chain terminating group is (Ro)-F, 
wherein Ro is any one of a C-C alkyl, C-C aryl, C-C, 
alkylaryl, C-C alkenyl, and an oxyalkylene derivative, d 
is 1-2; and F is any one of NH, NH, CHO, COCl, and 
COOR, wherein R is any of a C-C alkyl and hydrogen. 

131. The polyamide treatment agent according to claim 
130 wherein said oxyalkylene derivative is Ro(O- 
CHR-CHR)-, wherein Rio is any of a C-C alkyl; 
R is any of a C-C alkyl and hydrogen; R is any of a 
C-C alkyl and hydrogen; p is any value from 1 through 
100. 

132. The polyamide treatment agent according to claim 70 
further including a branching facilitator So as to induce 
branching of Said polyamide treatment agent. 

133. The polyamide treatment agent according to claim 
132 wherein Said branching facilitator is any one of a 
polyamine and a polyacid. 

134. The polyamide treatment agent according to claim 
133 wherein said polyamine may be any one of diethylene 
triamine, triethylene tetraamine, tetraethylene pentamine, 
poly(oxy(methyl-1,2-ethanediyl), alpha-omega-(2-aminom 
ethylethoxy-, and ether with 2-ethyl-2-(hydroxymethyl)-1,3 
propanediol (3:1). 

135. The polyamide treatment agent according to claim 
133 wherein said polyacid is any one of trimellitic anhydride 
and citric. 

136. The polyamide treatment agent according to claim 
132 wherein said branching facilitator is between about 1% 
and 3% by weight of Said polyamide treatment agent. 

137. A method for making a treated textile article, said 
method comprising the Steps of 

(a) providing a synthetic fiber Substrate and 
(b) applying a polyamide treatment agent to said Sub 

Strate, Said treatment agent including a hydrophilic 
component and a hydrophobic component. 

138. A method for making a polyamide treatment agent 
for use with a textile article formed from a synthetic fiber 
Substrate to provide improved moisture transport, Said 
method comprising the Steps of 

(a) providing precursors to a hydrophilic component; 
(b) providing precursors to a hydrophobic component; 

and 
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(c) reacting said precursors to a hydrophilic component 
and Said precursors to a hydrophobic component to 
create Said polyamide treatment agent having effective 
amounts of one of an oxyalkylene derivative, an ether 
linkage, and an oxyalkylene derivative and an ether 
linkage. 

139. A method for making a treated textile article, said 
method comprising the Steps of 

(a) providing a Synthetic fiber Substrate; and 
(b) applying a polyamide treatment agent to said Sub 

Strate, Said treatment agent comprised of between about 
19 and 95 mole percent of a hydrophobic component, 
and effective amounts of one of an oxyalkylene deriva 
tive, an ether linkage, and an oxyalkylene derivative 
and an ether linkage; and a hydrophilic component. 

140. A treated textile article having a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.4 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 

141. The treated textile article according to claim 140, 
further having a ratio of (an Average Moisture Transport 
With Treatment and After Five Launderings)/(an Average 
Moisture Transport With Treatment and No Launderings) of 
between about 60 and 120 percent when wicking is mea 
sured according to the T-PACC vertical strip wicking test 
where the water transported along the Strip is measured at 1 
minute intervals for 5 minutes with the value at 5 minutes 
being reported in inches. 

142. The treated textile article according to claim 141, 
further having a ratio of (Average Moisture Transport With 
Treatment and No Launderings)/(Average Moisture Trans 
port With No Treatment and No Launderings) of between 
about 220 and 400 percent when wicking is measured 
according to the T-PACC vertical strip wicking test where 
the water transported along the Strip is measured at 1 minute 
intervals for 5 minutes with the value at 5 minutes being 
reported in inches. 

143. The treated textile article according to claim 141, 
wherein Said treated textile article has a Normalized Average 
Moisture Transport Durability (inch/inch) value of between 
about 0.6 and 1 when wicking is measured according to the 
T-PACC vertical strip wicking test where the water trans 
ported along the Strip is measured at 1 minute intervals for 
5 minutes with the value at 5 minutes being reported in 
inches. 
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144. A treated textile article having a ratio of (an Average 
Moisture Transport With Treatment and After Five Laun 
derings)/(an Average Moisture Transport With Treatment 
and No Launderings) of between about 60 and 120 percent 
when wicking is measured according to the T-PACC vertical 
Strip wicking test where the water transported along the Strip 
is measured at 1 minute intervals for 5 minutes with the 
value at 5 minutes being reported in inches. 

145. The treated textile article according to claim 144, 
wherein said ratio of (an Average Moisture Transport With 
Treatment and After Five Launderings)/(an Average Mois 
ture Transport With Treatment and No Launderings) of 
between about 70 and 120 percent when wicking is mea 
sured according to the T-PACC vertical strip wicking test 
where the water transported along the Strip is measured at 1 
minute intervals for 5 minutes with the value at 5 minutes 
being reported in inches. 

146. A treated textile article having a ratio of (Average 
Moisture Transport With Treatment and No Launderings)/ 
(Average Moisture Transport With No Treatment and No 
Launderings) of between about 220 and 400 percent when 
wicking is measured according to the T-PACC vertical Strip 
wicking test where the water transported along the Strip is 
measured at 1 minute intervals for 5 minutes with the value 
at 5 minutes being reported in inches. 

147. The treated textile article according to claim 146, 
wherein said ratio of (Average Moisture Transport With 
Treatment and No Launderings)/(Average Moisture Trans 
port With No Treatment and No Launderings) of between 
about 250 and 400 percent when wicking is measured 
according to the T-PACC vertical strip wicking test where 
the water transported along the Strip is measured at 1 minute 
intervals for 5 minutes with the value at 5 minutes being 
reported in inches. 

148. The treated textile article according to claim 146, 
wherein said ratio of (Average Moisture Transport With 
Treatment and No Launderings)/(Average Moisture Trans 
port With No Treatment and No Launderings) of between 
about 280 and 400 percent when wicking is measured 
according to the T-PACC vertical strip wicking test where 
the water transported along the Strip is measured at 1 minute 
intervals for 5 minutes with the value at 5 minutes being 
reported in inches. 


