X r1leq

Published Apr. 20, 1943

Serial No. 355,403

ALIEN PROPERTY CUSTODIAN

SOLUTIONS OF FOLYAMIDES

Kurt Thinius, Eilenburg, Germany; vested In the
Alien Properiy Custodian

No Drawing. Application filed September 4, 1940

This invention relates to new compositions of
matter and more particularly to a new and valu-
able process for the production of solutions and
pastes comprising synthetic linear polyamides.

These polyamides, the utility of which is en-
hanced by the practice of this invention, are of
two types, namely those derived from monoamino
monocarboxylic aclds and their amide-forming
derivatlves, and those derived from the reaction
of sultable dlamlnes with suiltable dicarboxylic
aclds or amide-forming derlvatives of dibasic
carboxylic acids. It wlll be noted that the poly-
amides are derived from the functional amide-
forming derivatives. Mixed polycondensation
products are also obtained by heat-condensation
of bifunctional compounds. There are condensed
for instance w-aminocarboxylic acids with at
least five chain-forming atoms hetween amlho
group and carboxyl group or their amide-forming
derlvatives, such as esters, chlorldes, lactams,
furthermore dlamlnes with four and more carbon
atoms between the two amino groups and finally
dicarboxylic acids with at least three, preferably
more carbon atoms between the two carboxyl
groups or thelr amide-forming derivatlves. The
condensation products thus obtained are at ordi-
nary temperature insoluble in aliphatic and aro-
matic hydrocarbons, chloro-hydrocarbons, esters,
ketones, in the simple monohydric and polyhydric
alcohols, their ethers and also in cyclic ethers.

According to German patent application
T.64 433 IVd/120, filed April 24, 1930, it has been
proposed to bring Into solution by heating with
an aliphatic alcohol the mixed-condensates ob-
tained from dicarboxylic acids and diamines on
the one hand and «-aminocarboxylic acids or
their functional derivatives on the other hand.
However, when cooling at room-temperature
these solutlons are not stable and can be worked
up with great difficulties only. In order to work
up the polyamides by means of a solution it is
therefore necessary to use their feebly basic
properties and to employ acids as sultable sol-
vents. Though it is possible by this method to
obtaln a solution already at normal temperature,
it is rather inconvenient to work with strongly
acld agents. It also may be Ileft undecided
whether or not far reaching changes of the poly-
amide molecules are brought about by the effect
of the acld.

This invention has as an object, therefore, the
preparation of solutions and pastes from mixed-
polycondensation products of dibasic aclds, di-
emines and w-aminocarboxylic acids.

Further objects will appear hereinafter.

It has been found that polyamides obtained by
mixed-condensation of dicarboxylic acids with
diamines of four and more cArbon atoms between
the amino groups and with w-aminocarboxylic
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acids of five and more carbon atoms between the
amino- and the carboxyl group or their amide-
forming derivatives, such as lactams, esters, acid
chlorides, can be dissolved in ethylene chlorohy-
drine (g-chloro ethyl alcohol) at normal tem-
perature within g very short time. In this way
clear solutions free from structures are formed.
Preferably there are employed mizxed-condensates
being formed from adipic acid. hexamethylene di-
amine on the one slde and ¢-caprolactam on the
other side. Most suitable are such mixed-con-
densates which contain at least 40% and not far
above 60% of the total welght in the form of :-
caprolactam. Slnce the chlorohydrine repre-
sents an acid-free llquid, all disadvantages con-
nected with the handling of acld liquids are over-
come, when working up the solutions prepared
thereof. The 25%-solutions of the polyamide in
ethylene chlorohydrine leave, for instance, behind
after evaporatlon of the solvent a clear and solid
film. Whereas the solutions of the polyamide in
inorganic or organic acids are already precipi-
tated by small quantitles of water, alcohol or
slmilar ligulds, even concentrated solutions of the
aforementioned polyamide In ethylene chlorohy-
drine may be mixed without any coagulaiton with
liquids containing hydroxyl, water, alcohols, es-
pecially ethyl alcohol. On the contrary these so-
lutions are capahle of peptizing further gquan-
titles of polyamide. Also the water soluble ethers
of the ethylene glycol, for instance the methyl
glycol and esters containing hydroxyl may be
added in very large quantities to these solutions.
Also in these cases the capability of peptizing still
further quantities of polyamide has remained.
This was highly surprlsing as for instance methyl
glycol does practically not dissolve the polyamide
even at 80° C, and also the lactic acid ester for
Instance does not dissolve It at elevated tem-
perature. The solutions of the polyamide in eth-
ylene chlorohydrine show towards hydrocarbons,
esters, ketones, elherg, cyclic ethers and acetals
reduced dilution capaclty. When using simul-
taneously liquids containing hydroxyl and repre-
sentatives of the aforementloned group of sub-
stances, 1t Is quite easy to manufacture lacquers
from the polyamide, the evaporation curves of
which follow the usual rules of spraying- and
palnting technic. The solutions of the polyamide
in ethylene chlorohydrine may be mixed up with
plasticlizers, plgments and dyestuffs in a known
manner. They may be employed then as coating
material for structures of any kind, such as paper,
textiles, wood, metal, also for the manufacture
of artificial leather, floor coatings, motorcar tops
and the like. Needless to say it is also possible to
work up the solutions Into films, folls, fillaments,
sound records, bristles and similar structures.
KURT THINIUS.



