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This invention relates to polymeric materials 
and rigore particularly to the manufacture and 
treatment of solid structures consisting essen 
tially of synthetic inear polyanides of types such 
as described hereinafter. For convenience, the 
said types will be referred to at times simply as 
polyanides. Still more particularly, this inven 
tion relates to the manufacture and processing of 
filaments, fibers, pellicles, ribbons, fins, sheets, 
and other like structures, consistiag essentially 
of the said polyanides, as well as to textile or 
other products fabricated therefron. 
The said polyanides as a class are capable of 

being spun into flaineas that can be draw to 
produce inolecular orientation along their fiber 
axes. The resulting oriented fiber's, or fabrics 
for led therefron, generally are characterized by 
relatively low water absorption, pronouraced re 
sistance to deformation and moderately slow re 
covery from stain. While these properties of 
the polyanide articles render thern especially 
suitable for many uses, tiere evertheless are a 
rumber of nore or less specialized fields of utility 
for which such articles are not altogether satis 
factory. For instance, the low water absorption 
capacity of the polyanides nakes it considerably 
more difficult to subject then successfully to cer 
tain types of processing for which natural fibers 
similar or analogous to wool are especially adapt 
ed, by reason of their relatively high affinity for 
noisture. Furthermore, the fact that the water 
absorption capacities of the various polyamities 
roughly correspond, in degree, to certain desir 
able physical properties, particularly the ease 
with which this polyarides can be set in a for 
to which they recover after deforariation, leads 
eInphasis to the need which has a risen for the 
development of processes making possible the en 
hancement of the water absorption capacity of 
polyai?ie Structures. 
This invention has as its primary object there 

fore the production of polyamide structures hav 
ing enhanced water absorption capacities, as well 
as improved physical characteristics consequent 
thereon, e. g., greater speed of recovery from 
strain, increased pliability, and enhanced recoy 
ery from deformation, as, e. g., creasing, and aiso 
possessing greatly improved dyeing characteris 
tics. This invention has as a surther object the 
appropriate processing of bodies consisting of 
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such polyamides, in order to capitalize most ef 
fectively on the said capacities and character 
istics. Still further objects willi appear either 
expressly or impiedly hereinbelow. 
The aforesaid primary object is accomplished 

by heating in the molten state at amide-form 
ing tenniperatures a mixture of at least two pre 
formed synthetic linear polyanides, at least one 
of which is per se soluble in a member of the 
class consisting of water, aliphatic alcohols con 
taining less than five carbor atoms, and mixtures 
of water with aliphatic alcohols containing less 
than five carbon atoms, and at least one other 
polyanide of which is per se insoluble in said 
member, and continuing the heating until a ho 
nogeneous Enel, blend is obtained, and prefer 
ably until not more than 10 per cent of the first 
mentioned polyamide is extractable from the 
product by prolonged solvent treatment thereof 
With the aforesaid member, or cooling of the 
product. 
The further object specified herein above is ac 

complished by treating the solidified melt blend, 
in whatever form desired, e. g., flaments or films. 
with the said member. In this treatment the 
latter, i. e., water, short chain aliphatic alcohol, 
or mixture of water and short chain aliphatic 
aicohol functions as a swelling agent, and will 
be referred to as such. 

Generally, the preferred swelling agent is water 
or steam, the same being applied to the mixed 
polyanide structure at elevated temperatures and 
for considerable periods of time. Consequently, 
the invention will be described in detail, and illus 
trated in the examples and tables set forth here 
in after, with particular reference to those emi 
bodiments i VCiving the melt-blending of Water 
soluble polyanides with Water-insoluble poly 
amides, and the utilization of Water or Stean as 
the swelling agent for the processing thereof. 
It is to be understood, however, that the inven 
tion may be practiced in embodiments which, 
though generally less advantageous, are never 
theless more or less effective, without the use of 
water or steam; the saxine being replaced, e. g., 
with mild organic SWelling agents. Thus, low 
molecular weight aliphatic alcohols may be sub 
stituted for the Water or stean, a methanol-, 
rather than water-, soluble polyamide substi 
tuted for the water-soluble component of the 
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mixed-polyamide, and an alcohol-, rather than 
merely water-, insoluble polyamide being chosen 
for the remaining component of the Enixed-poly 
amide. 

In any case, the mixed-polyamide structure 
generally is oriented, as by cold-drawing or cold 
rolling, prior to subjection to the swelling treat 
ment, and ordinarily is permitted to shring ore 
or less freely during the treatient. 
The synthetic linear polyanides used in the 

practice of this invention are of the general type 
described in Patents 2,07,250, 2,071,253, 2,130,- 
523, and 2,130,948. The polymers there described 
are high molecular weight products winich are 
generally crystalline in structure showing X-ray 
powder diffraction patterns in the massive state, 
and which are capable of being cold drawn into 
fibers showing by characteristic X-ray patterns 
molecular Orientation along the fiber axis. For 
the best fiber-forming properties the polyneriza 
tion reaction should be continued until the in 
trinsic viscosity is at least 0.4. 
These polyanides, generally speaking, con 

prise the reaction product of a polyamide-form 
ing composition in which the molecules are bi 
functional and contain two amide-forming 
groups, each of which is complementary to an 
andde-forming group in other molecules in said 
composition. 
These polyanides as defined above or as other 

wise identified hereinafter can be obtained, for 
example, by self-polymerization of monoamino 
monocarboxylic acids, or by reacting a diamine 
with a dibasic carboxylic acid in substantially 
equimolecular amounts, it being understood that 
reference herein to the amino acids, diamines, 
and dibasic carboxylic acids is intended to in 
clude the equivalent annide-forming derivatives 
thereof. Amide-forming derivatives of the amino 
acids include the ester, anhydride, amide, lac 
tam, acid halide, N-formyl derivatives, carba 
mate, and nitrile in the presence of water. 
Amide-forming derivatives of the dibasic car. 
boxylic acids comprise the mono- and di-ester, 
the anhydride, the mono- and di-amide, acid 
halide, and the following compounds in the pres 
ence of water: nitrile, cyanocarboxylic acid, cy 
anoamide, and cyclic imide. Annide-forming de 
rivatives of the diamines include the carbamate, 
N-formyl derivative and the N,N'-diformy de 
rivative. 
These linear polyamides include also polymers 

obtained by admixture of other linear polymer 
forming reactants, as for instance glycols in the 
use of polyester amides, with the mentioned poly 
amide forming reactants. In either instance the 
amide group is an integral part of the main chain 
of atoms in the polymer, and, in the case of the 
preferred polyamides, the average number of 
carbon atoms separating the amide groups is at 
least two. It should be noted, however, that the 
ratio of amide groups to other carbon-noncarbon 
linkages in the polymer chain should be at least 
i:20 if the products are to exhibit polyamide 
properties to a significant degree. 
On hydrolysis with hydrochloric acid the 

amino acid polymers yield the amino acid hy 
drochloride, and the diamine-dibasic acid poly 
mers yield the diamine hydrochloride and the 
dibasic acid. 
Although the fiber-forming polyamides are 

preferred, particularly in the case of the "in 
Soluble' polyamides, this invention may also be 
practiced with the lower molecular weight poly 
amides obtained from selected reactants or by 
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2,339,23? 
stopping the polymerization reaction before the 
fiber-forning stage is reached. 
Those of the polyanides which are soluble in 

water, the preferred Swelling agent for the prac 
tice of the invention, are generally found among 
the class of polyamides in which heteroatoms of 
the oxygen family are present in the main poly 
ner chain. Specific illustrations of such water 
solubie varieties, as well as of other types of wa 
ter-soluble polyanides, will be found hereinafter, 
along with illustrative species of polyanides 
which, though insoluble in water, are generally 
soluble in those organic compounds which usu 
ally function as Swelling agents rather than sol 
vents for polyamides of the fiber-forming vari 
eties. 

Ordinarily the mixed blend is prepared with 
the use of between 5% and 80% of the more sol 
uble component. Where such conponent is des 
ignated hereinafter as being water-soluble, such 
designation will mean that it is soluble at least 
to the extent of 20% by weight in water at 25 
C. The melt blending is effected at amide-form 
ing temperatures, the same being, in general. 
above 180 C. It is desirable to use temperatures 
in excess of 200 C. and preferably in the range 
of 250 to 300 C. The upper limit generally is 
below 320° C. This limit will vary, however, by 
reason of the fact that the polyanides differ 
somewhat in the temperature at which deleteri 
ous thermal decomposition takes place. It is de 
sirable to exclude oxygen during the heating. 
The following illustrates a preferred mode of 

practicing the invention: 
A water-insoluble polyamide and a water-sol 

uble polyamide, each in comminuted form, are 
heated together at amide-forming temperatures 
to effect complete fusion of the ingredients, the 
same being stirred until the mixture is substan 
tially homogeneous to the eye, i.e. until the melt 
appears to form a single phase without discon 
tinuity. The time required usually is 10 to 60 
minutes. As will be shown later, there is evi 
dence that at least Some chemical reaction be 
tween the polymers occurs during the melt 
blending. The resultant mixed polymer has a 
melting point lying in general near the melting 
point of the higher-melting component, which 
Will in general be the water-insoluble polymer, 
and well above the melting point of the true in 
terpolyamide which would be formed by heat 
ing together in corresponding proportions the 
monomeric reactants from which the said Water 
soluble and the said water-insoluble polyanides 
respectively were obtained. The melting point 
of a polymer blend of this invention lies close to 
that of the Water-insoluble component when this 
component comprises at least one-half of the 
original mixture. Since high-melting points are 
desirable in textile fibers, it is preferred to blend 
not more than 50% of the water-soluble com 
ponent with the complementary amount of the 
high melting, water-insoluble polyamide, in or 
der to avoid extsnsive Owering of melting point. 
In some instances sufficient blending can be ac 
complished merely by mixing small flakes or 
chips of the water-soluble and water-insoluble 
polyanides and feeding the mixture to a melt 
spinning assembly in which the mixture is melted 
prior to extrusion into filaments or the like and 
is kept in the molten condition long enough to 
Secure a substantially homogeneous blend. In 
general, however, superior results are obtained 
by effecting melt blending, with stirring, prior 
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to feeding the polymer to a melt-spinning or ex 
trusion device. 
With reference to the hereinabove-stated dis 

covery that by far the larger proportion of the 
water-soluble polyanide in the product cannot 
be extracted by boiling water, it may be remarked 
that even in the case of neit-blends containing 
especially high proportions of later-soluble poly 
amides, only one-tenth or iess of his component 
ordinarily is removed during 2 hours exposure 
to boiling water. In fact, the duration of the 
neit-blending in the preferred practice of the 
invention, may be defined as that periosi which 
will yield a product fron which, on solidification, 
not more than 3% of the soiubile component 
can be selectively extracted. 

It may be observed further that the products 
of this invention are characterized by their abil 
ity, as hereinabove indicated, to absorb large 
announts of Water Linder typical atrospheric conce 
ditions (e. g. 50% relative humidity at 25 C.), 
while retaining their strength and resiliency. 
The water-soiuble polyanide, poly(N-methyl 

triglycol adapamide). Which is advantageously 
used in this invention, as shown is 3xamples W . 
and WI, hereinbeiow, Aay be prepared as follows: 
Four hundred thirty-eight parts of adipic acid 
and 546 parts of N,N'-dinnethyltriglycoldia nine 
(CENEC2CH2OCECHOCH2CH2NHCH3) are 
dissolved in 1600 parts of ethanol, and the Soi 
tion is evaporated nearly to dryness. The di 
a nine-diacid salt obtained is purified by recrys 
tailization from ethanoi. The Salt is polymerized 
by heating it for 3 hours at 220 C. in a sealed 
vessel, for 3 additional hours at 250° C. under at- ; 
riospheric pressure, and finally for 0.5 hour at 
256° C. in vacuo. The polyne" is a colorless, 
transparent, viscous fluid which sets to a brittle 
giass at -5° C. and is Aniscible with water in all 
proportions at 25° C. It has an intrinsic viscosity 
of 0.35. 
The practice of this invention is illustrated in 

the following exampies, in which the parts are 
give y Weight. 

EXAMPLE 

One hundred tweive parts of polyhexannethyl 
ene adipanide (water-insoluble; intrinsie Wiscos. 
ity, 0.80; neiting point 250° C. in air) in the form 
of small chips and 48 parts of pulverized poly 
triglycol adipanide (Water-soiuble; intrinsic vis 
cosity 0.3; altig point 60° C.) are placed in 
a vessel from Whic atmospheric oxygen is ex 
hausted by successive evacuation and admission 
of oxygen-free carbcn dioxide. The filled vessel 
is then heated in a bath of boiling dibenzofurane 
vapor (28° C.), complete fusion of the contents 
thus being effected. The molten mass is stirred 
until substantial hornogeneity results. After cool 
ing the mixture (neiting point 250 C.), the Solid 
ified melt-biend is transferred to the appropriate 
apparatus aid converted into a yarn of continu 
ous filaments as described in U. S. 2.30,948. 
The yarr is processed by cold-drawing, plying 

and twisting to a thread of 30 filaments which is 
i33 denier in weight and twisted 6 turns per inch. 
The sensitivity of this thread to moisture is man 
ifested in its behaviour when exposed to super 
heated steam. At 180 C., the steaned threads 
shrink i7% in length during 4 hours, while under 
the same conditions threads of polyhexamethyl 
ene adipamide shrink only 5%. The yarn sub 
sequently is woven in a plain Weave taffeta fabric 
1Asn do to initiated N.Afethyl olytriglycil a dinamiti', 

as reinstals w. 
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reasuring in the Warp 20 threads per inch and 
in the Woof 56 threads per irch. Exposure of this 
fabric to Super-heated steam at 140° C. for 4 
hours causes it to shrink 21% in the direction of 
the falling threads and become quite elastic and 
rubbery, so that it recovers rapidly and complete 
ly from a 10%, extension. A similarly treated 
fabric of polyhexamethylene adipamide yaria 
shrinks only 14% and does not become rubbery. 

EXAMPLE 

An intinate mixture coin prising 35 parts of 
polytriglycol adipamide having an intrinsic vis 
cosity of 0.82 and 65 parts of polyhexamethylene 
adipamide of intrinsic viscosity of 0.84 is pre 
pared by melt blending to substantial homogene. 
ity during 30 minutes heating at 287 C., with 
thorough stirring at intervals during the heat 
ing. A film of this composition absorbs 9% of its 
weight of water when allowed to come to equili 
briuin. With moist air at 50% relative humidity 
and 25 C. Under these typical atmospheric con 
ditions, the completely oriented film possesses 
unusual elasticity in the direction of orientation 
and recovers nearly completely after being 
stretched almost to the breaking point, which 
with different specimens is 30 to 40% and in some 
instances 45%. In contrast with this unique 
elasticity, a flni melt-cast from polyhexamethyi 
ene adiparinide stretches reversibly only to the ex 
tent of 5 to 10%, or at most 20%, and absorbs 
only 2 to 3% water at 50% relative humidity and 
25° C. 
The blend of water-soluble and water-insolu 

ble polyamides is converted to yarn (100 denier, 
30 filaments, 10 turns per inch twist) and woven 
in a plain Weave, taffeta, fabric measuring 09 
threads per inch in the warp and 77 threads per 
inch in the woof. The water sensitivity of the 
constituent fibers permits unusual effects to be 
developed in this fabric. For instance, when it 
is exposed for 1 hour to the action of steam at 
15 to 55 lbs./sq. in. absolute pressure (i. e. 100 to 
i40 C.), the fabric acquires the elasticity of 
mildly Vulcalized rubber, and shrinks much more 
than a similar standard fabric of polyhexameth 
ylene adipalnide yarn. The following table shows 
how the degree of shrinkage may be pre-deter 
mined by adjustment of the steam pressure and 
the temperature, besides furnishing comparative 
data With respect to a similar fabric of polyhexa 
nethylene adipamide yarn. 

TABLE 

Shrinkage of steam-treated fabrics 

Sri kage f fari 
from melt-hlended Shrinkage 

(; A 
f fric 

A from HM A ; 
Stean res- Ten. yf A 
stro. h. in.' 'ra- - - - w - - 
as?if) tra 

Direct in yirict in ire ('til lirectic 
war (offiling of wars ; cf filling 
eas threads , thrals threatis 

: ('. f'r rif ''r rit 'r ('il 'tr cent 
3. s s 

25, 32 s w N 
3. 4. R s S. 
45 x t 
55 -4 3. 1, 2 

(i.A ' lyricycli:iii.lt. 
VA inly variety) in : ii., iii. 

When the foregoing mixed polyamide fabric 
is Soaked or boiled in Water and then subjected 
to moist heat along with mechanical pressure 
against its face for 30 seconds, it develops ex 
traordinarily good recovery from creasing. Such 



4. 
a treatinent advantageously may be carried; ot 
by calendering the wet fabric. Eise 'crease 
angle,' a measure of the percentage of crease 
recovery, is determined by measuring the angle 
from the horizontal to which a folded ic 
square of fabric returns in 30 Seconds, upon loes 
ing allowed to unfold after the crease has een 
set in by the pressure of a kilogram weight for 
minute. Wet calendering teiperatures of 50 

to 220° C. applied to the said faloric Giroduce in 
ished cloth whose crease recovery is considerably 
greater than that of an otherwise identical fabric 
woven from polyhexamethylene adipanide yarn, 
as shown in the following table. 

ABLE 

Crease recoyer of are fabrics 

'Circase 
ften EE f "rease as fenering fabric front ir 

- fr; Tif turnerature ingtolencies ti. 
PGA and ES' PMA 3 as a 

Snaking 1 hrs. in was oC, egrees ; etirees 
ter at 25 C. 52 13 36 

0-----. . . . . . . . . J85 8. 
Boiling 1 hr. in water . . 52 2 : 2. 

0- - - - - - - - - - - - - - - - - 85 8 2 
Do. -- . . . . . . . . 220 s 

PTG. --Polytriglycol adipamide. 
3 PHYa-Polyhexamethylene adipanide. 

EAEPE 

A mixture of 150 parts of polytriglyco a dip 
annide intrirasic viscosity, 0.83) and 85 parts of 
polyhexamethylene adipanide (intrinsic vis 
cosity, 0.84) is melt, blended by heating With in 
termittent stirring for about 30 minutes at 285 C. 
and then is net-spun at about 280° C. into fla 
nents which are converted by the usual pro 
cedures to yarn (90 denier, 30 filament, 10 turns 
per inch twist) and thence to a plain weave taffeta, 
fabric measuring 100 threads per inch in the 
warp and 70 threads per inch in the woof. The 
water-sensitivity conferred on the fabric by the 
presence of the water-soluble but unextractable 
component of the yarn is such thai, Wet-calender 
ing confers on the fabric unusual and highly de 
sirable crease recovery, the Sarne being approxi 
nately of the order of that show in the case of 
the mixed-polyanide fabric of Tale , and 
contrasting sharply with the crease recovery of 
polyhexamethylene adipanide fabrics of the 
prior art. 

Polyhexamethylene adipanide has poor re 
ceptivity for vat colors, and, furthermore, these 
dyeings cock badly. These difficulties are over 
come by the use of polytriglycol adipanide Inelt 
blendied with polyhexanethylene adipalide. 
Skeins of yarn melt-spun from the blend cons 
taining 15% of the water-soluble polyanide coin 
ponent and 85% polyhexanethylene adipamide 
are dyed with vat colors by the Sodium hydroe 
sulfite method cominioniy used in commercial 
dyeing practice. Table I lists a comparison of 
the receptivity of the yarn with that of rayon 
and with that of polyhexamethylene adipamide, 
when skeins of the Warious fibers are dyed in in 
dividual baths. As can be seen from the table, 
the yarn prepared from the water-soluble and 
water-insoluble polyanide components has a re 
ceptivity for vat colors equal to that of rayon. 
Furthermore, these va, dyeings on the yar of 
the blended polymer do not crock. 

1. The term, "rayon," as used in this specification, is intended to 
designate regenerated cellulose rayon, of the type spun from viscO30, 

3 . 

40 

5 5 

O 

75 

2,589,23? 
S. 

------|--|--|-- Dye ab 
Concen- sorbed by Rya E. 

R tration yarn of 15% Oye color index No. by by of dye PTGA 3 MA8 5 PMA royo 
PMAs yari yar 

------- 
Anthraquinone wat 
dye having color a Percer Percept Perce Percent 
dei No. 13--------- 3 40 6 

Anthraquinone vat ! 
dye having color in- i 
dex No. 132..... . . . sk) : SR) 

Anthraquinone wat 
dy having coior in- : i 
dex No. 1163-...--- 6 : 

indigod wat dye haw 
ing color index No. 
8-- - - - - - - - - - - - - - - - S 8 i 

2 PTGA-Polytriglycoli adipanie. 
3 PMA-Polyhexamethylene adipatide. 

Skeins of yarn felt-spur from the product 
obtaired fron, 5% of the Water-solbe corn 
ponent and 85% polynesiamethylene adipanide, 
skeins of polyhexamethylene adipamide yarn, and 
skeins of rayon are dyed in individual baths con 
taining direct colors. As can be seen in Table IV 
the yarr containing the water-soluble and water 
insoluble polyamide component has a receptivity 
comparable to that of rayon for direct colors. 

TABLE W 
- - - --------- - - - - - sam - --------. 

Dye 
Conce- y Dye abo Dye ab 

sye color index tration in from S2Ebi by sorbed by 
No. of dye FK PHMA rayon 

bath ?h a 35, yari yarn 
PHMAS 

- - - ------- Direct dye having 
g index No. Per ceny Per cent, Per ce: Per cert 

. . . - - - - - - - - - - - - : 2. s 

Direct dye having I 
color index. No. 
382. --...--------- 2 2 25 
itect diye having 
color index No. : : 
35.... 1 2. ? 

i 

PGA-Polytriglycoladpanide. 
2 FEMA-Polyhexanethylene adipalitie. 

Skeins of yarn melt-spun from the blend pre 
pared from 5% of the Water-soluble component 
and 85% of polyhexamethylene adipamide, skeins 
of polyhexamethylene adipamide yarn, and skeins 
of silk are dyed in individual baths containing 
neutral dyeing acid colors. As can be seen in 
Table W the yarn prepared from the melt blend 
of the Water-soluble and water-insoluble poly 
amide components has a receptivity comparable 
to that of or greater than that of, silk for neutral 
dyeing acid colors. 

TABLE W 
m --a - - - - - 

b E. Concen-SS Dye ab- w Dye color index ration ESP; sified by Rye. No of Sif, SESA Sobed by PTG and th Sikyari bat 85% ya 
PEMA 

- - - ------------ --------- * -., -e-r-s----- . . . 

Neutral dyeing 
acid dye having Per cent Per cent iter cent Fer eit 
index No. 833.--- 4 : 93 3 

Nitra dyeing 
acid dye having 
color inder No. i 430.----------. . . . 2 . 12 63 

(A-Polytriglycol aipanice. 
IMA-Polyhexancthylene adipamide. 

When knit goods prepared from polyhexa 
methylene adipamide yarns differing in the de 
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gree to which they have been drawi, in the Soid 
state, by as much as 4% are dyed with acid, di 
rect, or vat colors, a pronounced color junction 
appears at the union of the sections of fabric cosia 
taining the differently drawn yarns, the section 
knit from the lesser drawn yarr absorbing more 
color than tine section knit fron the more iaighly 
drawn yarn. Knit goods prepared frox2 the reit 
spun yarn of 5% polytriglycoli aiiga Khide 33d 
85% polyhexanethylene adipazaide differing iii. 
the degree to which they have been drawn, in 
the solid state, by as such as 4% are dyed ini 
formly and evenly with acid, direct, and wat 
colors. Accordingly, the eve-dyeing properties 
are improved as Wye as the dye receptivity to tie 
modified polyme: over similas' properties of goly 
hexanetylene adipanide. 
The poiyanides of this invertion have a greater 

afinity for easic colo's 3rd chore dyes is do 
polysides such as goiyaexan ethylete adipo 
aride. Typical exainples of useful 2.sic colors 
are those having color iridices of 65, 749, 82nd 
815. Examples of useful chrone yes are those 
of color indices 09, i80, 28, 219, and 20. 
The polyanides of this is avention also have 2 

good affinity for dyestuffs of the cellulose aceae 
class. Thus farics knitted fron cold drawn yar 
spun from the melt blended polyanide of Ex 
anpie it are satisfactorily dyed in a 1% bath 
of cellulose acetate coor having Color index 
Pr43. 

ESAFE 

3y the procedure described in the foregoing ex 
arraples, a series of inelt-bleix.ds are prepared by 
heating with intermitterit stirring 8i, 35° C. for 
abot, 3 fixauses polytriglycol 2 tipartitie (r. 
trinsic viscosity, 0.84) and polyhexaflethylene 
adipanide (intrinsic viscosiy, 0.33) in fairying 
proportions. The physical properties winic char 
acterize the resulting compositions 3e indicated 
in the following tails, along with corresponding 
data for the unoleinded components and for the 
interpolymers 3rade Eror the satile proghortions 
of the corresponding 2Gorneric ingredien&S. $, 
will be noted that the neiti ig points of thernet 
beads of pre-formed polymers are significantly 
higi.ier that the melting points of the Yater 
polyrners. 

TABLS W. 

irogerties of nati-biends of golgiriggcol sidip 
agiride and polyhea'anetfigiene adipaade 

Proportions of 
irra Met-blend ingredients 
---- S. 5. ------ e poiynner 

relig Eig SE Egg: i 10 3. poin absorption 
PTGA PHMA 2. (Saturated 

353 C. a extraction 
------------- - 

OC. oc. Per ces Presis 
19 27 27 0. 8.5 99.5 247 . . . . . 9. 
9 2s6 ... 6. 0. 

2 98 255 9.9 5: ... is 6.5 
3. 92 2A2 --- . 19.2 0.6 
2) 9 24 224 13.7 ... 2 
35 2 3 El 2. 
5) 5?) 240 90 38.6 4.5 
65 8 : 235 : y : - - - - - - - - - - - - - - - - 
8) 20 215 4 155 - 
9{) f) $5 4 A2 v- - - - - - 

100 - 16 150 ........ 
1 PTGA-Polytriglyco adipamide. 
PHMA-Polyhexanethylene adipamide. 
For comparison. 
Loses strength. 
Dissolves. 
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EAF W 
intinate mixtures of N-methyl polytriglycol 

adipanide (intrinsic viscosity, 0.35) and poly 
hexamethylene adipa raide (intrinsic viscosity, 
0.81) in the proportions shown in the following 
table are prepared by melting them together with 
intermittent, stirring in the absence of oxygen at 
285 C. for about 30 rainutes. The table furnishes 
a guide to the proper choice of proportions sec 
essary for obtaining products with desired melt 
ing points and water absorption or extraction 
properties, 

ABLE W. 

Proportions of ingredients Water absorpe Proportio 
-mo tion of inelt- of weight 

Mstis ( E) t Stated a Water N-APGA 1 PAA 25 C. extraction 

Percent Perce oC. Ferce Perers 
O 20 2.3 3.5 0. 

2. SO 235 18.) 5 
4) 60 230 36 3.8 

N-MPTaa-N-methylpolytriglycol adipenide. 
PMA-Polyhexamethylene adipanaide. 
Criented filians of a neit biend comprising 20% 

N-methyl-polytriglycoli adipanide and 80% poly 
hexamethylene adipanide are dyed with vat, acid, 
and direct colors by the usual methods of corn 
mercial practice. The following able WI 
shows the improvement in receptivity of the ori 
eated flans of the net, end over that of the 
Oriented films of polyhexarethylene adipanide. 

As W. 

Concentra 
tion of 

Dye 
absorbed by 

firls of Dye 
ye color index No. melt-lend absorbed by 

of 20% flans of dye bath N-R8A is 
and 80% 
PHMA2 

T v A colors 
Anthraquinone dye hav- Percent Percent Percent 
ing color indeg No. 163. 5 98 50 
AiR dye hav 
ing color index No. 113- 5 96 4. 

-- DRECT COLORS 

direct dye having color 
index No. 365----------- 2 95 25 

direct dye having color 
ude: No. 382----------- 2 95 25 

Direct dye having color 
index No. 375.---------- 2 95 25 

ACID COORS 

Acid dye having color in 
de No. 1 it.------------ 2 85 25 

Acid dye laying coor in 
dex No. 430 ----------- 2. 90 2 

N-MPTGA-N-methyl polytriglycol adipamide. 
9 HMA-Polyhexamethylene adipal ride. 

EAPE. W. 
A rat-islend is formed by stirring and heating 

for about 30 minutes at 285 C. in the absence 
of oxygen 100 parts of Ninethyl polytriglycol 
adipamide (intrinsic viscosity, 0.35) and 900 parts 
of an interpolymerization product (melting point, 
i6 C.; intrinsic viscosity, i.00) of 40% hexa 
Kaethylenedian monium adipate, 30% hexameth. 
yler edian monium sebacate, and 30% epsilon 
capirolactan. Pellicles of this composition 
(melting point, i45 C.) are conditioned to differ 
ent moisture contents at 25 C. by the following 
Imethods: (i) thorough drying in a chamber de 

3 hydrated by phosphorus pentoxide, (2) exposure 
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for 24 hours to atmosphere a 50% relative hu- let-biended mixes of water-soluble poly 
midity, and (3) soaking in Water. He pelicies amides with Water-insoluble polyanides other 
with the highest moisture content (co.itioned than those already specified, together with fig 
by method 3 are very resistant to the usual ures furnishing a guide to the proper choice of 
embritting influence of low temperatures. For is proportions or obtaining optimum balance be 
example, they are still capable of eig Cold tween melting point and other characteristics, 
drawn when cooled to -65 C. and therefore are will be found in the following table. 

Aggs 

Rei sess (if 23.823-goalie died 22er-tatso. 
age g-glidifices 

Wa2-isoils polyanide (2) Water-insoluble polyamide (2) Batof Meg ();(2) point 

oC. 
A.---------- N-nethylpytziglycosidipenide. Kateyolyterization product of 60% hexanethylenediammonium adi- 0:90 I80 

SSS and 40% epsilon-caprolactan. 
B---------------do. do------------- 20:80 7. 

3. 40:80 135 
rtlyzerization prod 40% hexamethylene 40:80 15 

gate, 36% hexamethylened ammonium sebacate and 30% epsilon 
sists. 

E.-------------- do---------------------------------- 8.T.------------------------------------------------------ 20:80 185 
F. cytriglycoladande Polyserettaseriesebacanaide- - - 6:95 215 
G do ...do 0:90 214 
E. ...dio 20:80 20 
I.-- --do 3.65 
--------------- do----------------------- - - - - - - do---------------------- 50:50 210 
K-------------- -------- - - - - - - - - - - - - - - - - - - - - Poly-8psiloi-caprolactam---------------------------------------------- 6:95 202 

do.-- 10:90 206 
do 20:30 204 

--do--- 35:35 92 
--do--- - E0:50 20 
interpolymeritation product of 60% hexamethylenediammonium adi- 6:95 188 
pate and 40% epsilon-capiolactang. 

0;90 85 
20:80 8. 
35:65 83 
50:50 7. 

well adapted for agglications at the low ten- 35 With reference to Tacle S., it should be re 
peratures which may a ge; in practice, e. g., mercered that SOrne of the Water-insoluble poly 
during outdoor water eggs re. Elle infrterce anides, e. g., A, B, C, D, P, Q, R, S, and , are 
of the Water absorbed is demonstrated by the Soluble in mixtures of water and alcohol (20% 
fact that he peiicies of the Sarae Easterial con- Water and 30% etharaol) and can be used as the 
tailing ess moistre (eceditioned as Exethods 40 solubie component in the practice of this inven 
i or 2) are adversely aftected by eclid. These tion, when blended with polyanides insoluble in 
contrasts are emphasized by deternisations of alcohol or alcohol-water mixtures. This en 
the cold estack exacerature, i. e., the owest ten- bodiment of the invention is illustrated in the 
peratures to which the epiditioned peiicles an following example. 
be ecoied withogi, iosing their eagacity to with- - a re 
stard actise the fie:ed. 'e leg 213 of these Ai. W. 
deterribinations are set forth in the gollowing the interpolymerization product (soluble in 
tabie, TABLE I: 80:20 mixture of ethanol and waster) of 60% of 
Cold crack temperatures of moisture-conditioned " hexamethylene diammonium edipate and 40% of epsilor-capitolactan is melt-blended at 285 C. 

finag --- with stirring with an equal weight of fiber-form 
iter EE adiparinide (insoluble in absorption gold ethanol-water mixtures) until a homogeneous Method c conditioning SSAS 55 productobtaineitherstatington 

at 25° C. is span into yarn and the yarn oriented by cold 
drawing until the yarn had a residual elongation 

3. Perce; 7 B of about 20%. As shown by the following table, 
... - a uses - m - m r - - - a as a man a nor a sm - was so as *; is: 5: this yarra has better dyeing properties than yarns 

3. -23 to -30 (6 spur. Orr polyhexanethylene adipamide alone. 

as: 

Dye absorbed Dye absorbed by 
by melt-blend 
of interpolye dye absorbed 
Enerization by polyhexa Conc3Eatre 

ye cologinder No. til S.age product and inethylene 
polyhexa- adpanide Rayon Silk 
methylete 
adipande 

Percent Per cent Per cent Percent 
Ratata dyang acid having C.I. No. 14 s 23 
Neutral dyeing acid having C.I. No. 430..... 90 25 

30 10 
90 40 
90 40 
8 40 

Obot having O. E. No. 68.------------- 
V8 yeaving C.I. No. 18. ---. 
Ws dye having C.I.N. Pr. 123 
Wat dye havid3 O, I. No. 101.------------. 
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Suitable water - soluble polytriglycolamides 

other than those varieties which have been dis 
closed hereinabove, include polytriglycol N,N'- 
piperazinediacetamide', polytriglycol N-methyl 
iminodiacetamide', polytriglycol 5-hydroxy-19 
nonanedicaribonamide, polytriglycol diglycolam 
ide', and the interpolymerization products of: 
triglycoldiammonium adipate (85 parts), hexa 
methylenediammonium adipate (6 parts), and 
triglycoldiammon in 4-ketopineiate ( part); 
or triglycoldiammonium adipate (85 parts), hex 
amethylenediannonium adipate (10 parts), and 
triglycoldiammoniurn 4-ketopinelate (5 parts)"; 
or triglycoldiammonium adipate and 6-amino 
caproic acid containing at east 75% of the for 
mer; or triglycoldiammonium diglycolate (50 
parts) and hexamethlylenediammoniur, glycol 
ate (50 parts); or triglycoidannonium digly 
colate (70 parts) and hexanethyleneciaEnmoni 
um adipate (30 parts); or triglycoidiaramonium 
adipate and decariaethylenediannonian Seba 
cate containing at least 90% of the former; or 
triglycoldian monium adipate and hexamethyl 
enediannonium sebacate containing at least 85% 
of the former; or triglycoldiammonium adipate 
and hexamethylenediammonium adipate con 
taining at least 85% of the former. 
of the water-soluble polyamides just listed, 

those marked with an asterisk ordinarily are to 
be preferred, since they are soluble at least to 
the extent of 50% by weight in water at 25° C. 
The remaining polymers in the list are satisfac 
tory in many instances, however, since they are 
at east 20% soluble by weight, in water at 25° 
C. The significance of the stated 20% or, pref 
erably, 50% solubilities arises from the fact that 
the extent of unique characteristics possessed by, 
or producible in, the products of the invention 
corresponds generally to the degree of inherent 
solubility of the more soluble polyanide of the 
mixture in water, or whatever other swelling 
agent may be employed in place thereof. 

Additional examples of Water-soluble poly 
as aides suitable for use in the practice of the 
invention include polydiglycol digiycolamide, 
polyethylene N-methyliminodiacetamide, polydi 
glycol N-methylininodiacetamide, and poly-4,7- 
dioxadecamethylene adipanide. 

Mixtures of two or more water-soluble poly 
amides of course may be employed as the Water 
soluble component. It is to be remarked, fur 
thermore, that the suitable water-soluble poly 
anides are not limited to fiber-forning poly 
amides, although it is desirable that these poly 
amides have intrinsic viscosities of at least 0.2. 
As the Water-insoluble component, any fiber 

forning polyamide or interpolyamide, or 8 mix 
ture of two or more of them, advantageously may 
pe used. In addition to the water-insoluble poly 
mers mentioned in the foregoing examples, the 
following are stuitable: polytetramethylene adip 
amide, polytetramethylene suberanide, polytet 
ramethylene sebacamide, polyoctamethylene 
adipanide, polydecamethylene p-phenylenediac 
etanide, poly-p-xylene sebacanide, polypenta 
methylene adipamide, polypentamethylene seba 
canide, and 9-aminononanoic acid polymer. 
Since it is frequently desired to achieve a high 
melting point in the product, water-insoluble 
polyanides having melting points above about 
235 C. are preferred. The first six of the poly 
amides just listed are examples of such preferred 
ingredients. 
As is evident from Examples IV and W, the 

properties of the polyanide mixtures which are 
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responsive to the hot water or steam treatments 
in accordance with the invention, depend on the 
proportions of water-soluble and water-insoluble 
ingredients. The optimum qualities are achieved 
by the use of water-soluble polyamide in the pre 
ferred proportions of 15% to 50%. Since the 
highly water-soluble polyamides are more effec 
tive than their less soluble analogs, however, 
when used in the same proportions, it has been 
found desirable to use higher proportions, pref 
erably at least 15% or higher, of the water-sol 
uble component, if it is soluble in water to the 
extent of less than 50% by Weight. 
The melt-blends of this invention are not iden 

tical with simple mixtures or with the corre 
sponding interpolyamides, as demonstrated by 
the following facts: (1) The major proportion 
of the soluble component (s) of the melt-blends 
is not extractable, while non-melt-blended mix 
tures (including heterogeneous melts) such as 
are obtained by mixing the components in a mu 
tual solvent which is subsequently evaporated, 
can easily be separated into the original com 
ponent polyamides by treatinent with a selec 
tive solvent; (2) as indicated in Example IV, the 
melt-blends have significantly higher melting 
points than the corresponding interpolyanides. 
A plausible explanation for these facts is that 
the process of melt-blending involves some chem 
ical reaction, presumably amide interchange, 
which unites the molecules of the constituents to 
a slight degree; but in postulating this explana 
tion the applicants do not intend to be in any 
way bound thereby or limited thereto. 
Although the water-soluble plus water-insol 

uble polyamide mixtures in most instances are 
preferred, in view especially of the relatively 
low cost of water as compared with other swell 
ing agents and its use in dyeing and finishing 
Operations, there are several counter-balancing 
advantages in the use of mild organic swelling 
agents, rather than Water, which advantages on 
Occasion may Outweigh those inherent in the use 
of Water. In Such case the Water-soluble poly 
amide component can be replaced with a com 
ponent Soluble per se in the said organic swell 
ing agent, as herein above explained. The said 
relative advantages of the organic swelling agent 
may include ease of removability, as in the case 
of low boiling alcohols, increased activity at lower 
temperatures as compared with water, and de 
creased tendency to corrode equipment and con 
sequently to contaminate the mixed-polyamide 
article undergoing treatment. 
The mild SWelling agent which may be emi 

ployed in the practice of the invention generally 
are hydroxylated organic substances, which in 
clude not only the low molecular weight aliphatic 
alcohols such as methanol, ethanol, isopropanol, 
and butanol, but also ethylene chlorohydrin and 
benzyl alcohol. 
Typical alcohol-soluble polyamides suitable for 

melt-blending with alcohol-insoluble polyamides, 
Such as polyhexamethylene adipamide, in the 
practice of the invention, include poly(N-methyl 
triglycol adipanide) and the interpolymerization 
product of hexanethylenediammonium adipate 
(40 parts), hexamethylenediammonium sebacate 
(30 parts), and epsilon-caprolactam (30 parts). 
Polyanides soluble in alcohol-water or alcohol 
chloroform mixtures can also be used as the sol 
uble components. An example of this type is the 
polyamide derived from hexamethylenediammon 
ium adipate (preferably 40 to 60 parts) and 6 
aninocaproic acid (preferably 60 to 40 parts). 



S 
Polyester-amides such as those derived from di 
amine, dibasic acid and glycol, also are useful, 
provided a swelling agent is chosen which, though 
a solvent for them perse, is a non-solvent for the 
polyamide with which they are to be melt-blend 
ed. As a rule, the solubility of the ester-anide 
polymers increases as the percentage of ester con 
tent increases. 
One of the foremost advantages of the raixed 

polyamide products of the invention is their elas 
ticity in the form of fabrics and foils. The elastic 
fabrics obtained by finishing treatments Such as 
described in Examples I, II and III are Suited for 
the types of garments which require a greater 
extensibility than can be attained with natural 
fibers. Fabrics possessing tyinusually high recov 
ery from creasing, such as that of Example II, 
are, like wool, in great demand for textile uses, 
e.g. for garments in which impermanence of ac 
cidental creasing is highly desirable. Such fab 
rics are distinctly superior in this respect to the 
more crease-retentive synthetic fabrics of the 
prior art. 
In connection with the Superior dyeing char 

acteristics of the mixed polyanide products of the 
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invention, illustrated in Tables I-V, VII, and 
XI, hereinabove, it may be remarked that the 
products have especially good receptivity for dyes 
in printing. A wide variety of dyes can be used 
in the printing pastes. Useful dyes include Vat 
colors, e.g. those of coor indices iO95, iO1, 133, 
1151, 1184, and 1212, acid colors, e. g., those of 
color indices 27, 234,561, 581, 89, and 1053; di 
rect colors, e. g. those of color indices 561, 581, 
and 814; basic colors, e.g. those of color indices 
815 and 922; chrome colors, e. g. color having in 
dex number 720; oxidation colors, e.g. oxy black 
base (p-amino diphenyl amine); Celanthrene col 
ors, e. g. 1-methyl amino anthraquinone; and 
acetamide colors, e. g. dispersible dyestuff from 
aniline azo alpha naphthylamine azo phenol. A 
few typical examples follow. 

EXAMPLE WI 

The printing paste used consisted of 20 parts 
of vat color having Color index No. 184 and 80 
parts of a composition prepared by incorporating 
15% potassium carbonate, 15% sodium sulfoxyls 
ate formaldehyde and 5% glycerine in a suitable 
thickening gum such as starch, British gun, trag 
acanth or karaye. The paste is printed on polye 
hexamethylene adipamide fabric and on a fabric 
made with melt-blended polyanide of the type 
described in Example III. After printing the 
fabrics are partially dried, aged for 5 minutes in 
vat color ager, oxidized, rinsed, soaped, rinsed, 
and dried to give a blue patteral in the inprinted 
areas. The blue pattern is brighter on the fab 
ric made from modified polyamide than on the 
polyhexSmethylene adipanide fabric. 

Discharge prints can be made with the above 
paste printed on grounds dyed with dye of Color 
Index No. 487 (Scarlet) or Acetataide Blue GFA. 

EXAMPLE X 

A printing paste consisting of 2 parts of 1 
methyl amino anthraquinone, 28 parts of Water, 
and 70 parts of textile gum is printed on fabric 
made of melt-blend polyanide made by the proc 
ess of this invention. After drying, the fabric is 
aged for 10 minutes in a vat color ager, Soaped, 
rinsed, and dried. A brilliant Scarlet print is ob 
tained. - 

For discharge printing the above printing paste 
can be mixed With 10% of stannous chloride or 
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titanous chloride and printed on a ground dyed 
with p-amino acetanilide azo para cresol to give 
a scarlet illumination design on a yellow ground. 
The mono nucleus anthraquinone bodies used 

as dyestuffs may be mono- or poly-amino anthra 
quinones which may be substituted in the nucleus 
or in the amino group or in both. 
The resilient pellicles made of the blends of 

this invention are especially useful as Self-Sup 
porting films for wrapping purposes and the like. 

Since many apparently widely different emi 
bodiments of this invention may be made without 
departing from the spirit and Scope thereof, it is 
to be understood that we do not limit ourselves to 
the specific embodiments thereof except as de 
fined in the appended claims. 
We claim: 
1. A process for obtaining an improved poly 

amide composition having a relatively high melt 
ing point and enhancedi affinity for dyestuffs 
which comprises heating at amide-forming tem 
peratures below that at Which destructive decom 
position occurs, a molten mixture of at least two 
preformed synthetic linear polyamides, at least 
one of said polyamides being water Soluble at 
least to the extent of 20% by weight at 25 C. 
and at least another of said polyamides beingwa 
ter insoluble, said Soluble to insoluble polyamides 
being by weight in the range 5:95 to 80:20, each 
of said preformed polyamides being one which 
on hydrolysis with hydrochloric acid yields sub 
stances of the class consisting of (a) monoamino 
monocarboxylic acid hydrochlorides and , (b) 
mixtures of diamine dihydrochloride and dibasic 
carboxylic acid, continuing the heating at said 
amide-forming temperatures until the molten 
polyamides form a single phase without disconti 
nuity and until a substantially homogeneous 
product is obtained on solidification from which 
not more than 10% of said soluble polyamide can 
be selectively extracted by Water, then solidifying 
Said polyanide composition. 

2. A process for obtaining an improved poly 
amide composition having a relatively high melt 

5 ing point and enhanced affinity for dyestuffs 
which comprises heating at amide-forming ten 
peratures between 250 to 300° C., a molten mix 
ture of at least two preformed synthetic linear 
polyamides, at least one of said polyamides being 
soluble at least to the extent of 20% by weight 
at 25 C. in a solvent selected from the group 
consisting of water, aliphatic alcohols of less 
than five carbon atoms and mixtures of water 
and said alcohols, and at least another of said 
polyanides being insoluble in said solvent, said 
soluble to insoluble polyamides being by weight 
in the range 15:85 to 50:50, each of said pre 
formed polyamides being one which on hydrol 
ysis with hydrochloric acid yields substances of 
the class consisting of (a) monoaminomonocar 
boxylic acid hydrochlorides and (b) mixtures of 
diamine dihydrochloride and dibasic carboxylic 
acid, continuing the heating at said amide-form 
ing temperatures until the molten polyamides 
form a single phase without discontinuity and 
until a substantially homogeneous product is ob 
tained on solidification from which not more 
than 10% of said Soluble polyanide can be selec 
tively extracted by said Solvent, then solidifying 
said polyamide composition. 

3. An improved polyamide composition having 
a relatively high melting point and enhanced af 
finity for dyestuffs comprising the reaction prod 
uct obtained by heating at amide-forming tem 
peratures below that at which destructive decon. 
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position occurs, a motten mixture of at least two 
preformed synthetic linear polyamides, at least 
one of said polyamides being water soluble at 
least to the extent of 20% by weight at 25°C. . 
and at least another of said polyanides being s. : water insoluble, said soluble to insoluble poly 
amides being by weight in the range 5:95 to . . . . 
80:20, each of said preformed polyanides being 
one wirich on hydrolysis with hydrochioric acid, 
yields substances of the class consisting of (a). 
monoaminomonocarboxylic acid hydrochlorides 

0. 

9 
improved polyamide composition obtained by 
heating at amide-forming temperatures below. 
that at which destructive decomposition occurs, a 
molten mixture of at least two preformed syn 
thetic linear polyamides, at least one of said poly 
amides being water soluble at least to the extent 
of 20% by weight at 25 C. and at least another 
of said polyamides being water insoluble, said 
soluble to insoluble polyamides being by weight 
in the range 5:95 to 80:20, each of said pre 
formed polyamides being one which on hydrolysis 

and (b) mixtures of diamine dihydrochloride and . 
...class consisting of (a) monoaminomonocarbox 
ylic acid hydrochlorides and (b) mixtures of di 

dibasic carboxylic acid, continuing the heating at 
said amide-forming temperatures until the mol 
ten polyamides form a single phase without dis 
continuity and until a substantially homogene 
ous product is obtained on solidification from 
which not more that iO% of said soluble poly 
amide can be selectively extracted by Water, then 
solidifying said polyamide composition. . . 

4. An improved polyamide composition having 
a relatively high melting point and enhanced af 
finity for dyestuffs comprising the reaction prod 
uct obtained by heating at amide-forming tem 
peratures between 250 to 300° C., a molten mix 
ture of at least two preformed synthetic linear 
polyanides, at east one of said polyanides be 
ing soluble at least to the extent of 20% by 
weight at 25 C. in a solvent selected from the 
group consisting of water, aliphatic alcohols of 
less than five carbon atoms and mixtures of wa 
ter and said alcoholis, and at least another of 
said polyanides being insoluble in said solvent, 
said soluble to insoluble polyamides being by 
weight in the range 15:85 to 50:50, each of said 
preformed polyamides being one which on hy 
drolysis with hydrochioric acid yields substances 
of the class consisting of (a) monoaminomono 
carboxylic acid hydrochlorides and (b) mixtures 
of diamine dihydrochloride and dibasic carbox 
ylic acid, continuing the heating at said amide 
forming temperatures until the motten poly 
anides form 3 single phase without discontinuity 
2nd at a sistantially hornogeneous product is 
obtained on solidificatio2 fron which not more 
than 10% of said soluble polyanide can be selec 
tively extracted by said solvent, then solidifying 
said polyamide composition. 

5. The product of claim 3 wherein the soluble 
polyamide is polytriglycosidipanide. 

6. The product of cairn 3 wherei, the insolut 
ale polyanide is polyhexamethylene adipaanide. 
. ... An article of Emanufacture comprising an 

5. 

with hydrochloric acid yields substances of the 

armine dihydrochloride and dibasic carboxylic 
acid, continuing the heating at said amide-form 
ing temperatures until the molten polyanides 
form a single phase without discontinuity and 
until a substantially homogeneous product is ob 
tained on solidification from which not more 
than 10% of said soluble polyamide can be selec 
tively extracted by water, then solidifying said 
polyanide composition and incorporating therein 

: a SWelling agent, 
8. A dyed article of manufacture comprising 

an improved polyamide composition obtained by 
heating at amide-forming temperatures below 
that at which destructive decomposition occurs, 
a molten mixture of at least two preformed syn 

30 thetic linear polyamides, at least one of said 
polyanides being water soluble at least to the 
extent of 20% by weight at 25°. C. and at least 

35 

another of said polyanides being water insolu 
ble, said soluble to insoluble polyamides being by 
weight in the range 5:95 to 80:20, each of said 
preformed polyamides being one which on hy 
drolysis with hydrochloric acid yields substances 
of the class consisting of (a): monoaminomono 
carboxylic acid hydrochlorides and (b) mixtures 

e 
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of diamine dihydrochloride and dibasic carbox 
ylic acid, continuing the heating at said amide 
forming temperatures until the molten poly 
amides form a single phase without discontinuity 
and until a substantially homogeneous product is 
obtained on Solidification from which not more 
than 10% of said soluble polyamide can be selec 
tively extracted by water, then solidifying said 
polyamide composition and incorporating there 

50 
in a dye composition. 
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