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[57] ABSTRACT

Synthetic polyamides, useful as binders in the formula-
tion of printing inks, formed between a dimeric fatty
acid, an unsubstituted lower aliphatic monocarboxylic
acid, ethylene diamine, and certain aromatic, cycloali-
phatic, and other aliphatic diamines. including ali-
phatic ether diamines; methods for preparing such
polyamides.

K1 Claims, No Drawings
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1
SYNTHETIC POLYAMIDES OF A DIMERIC FATTY
ACID, A LOWER ALIPHATIC CARBOXYLIC ACID,
ETHYLENE DIAMINE, AND A CO-DIAMINE

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application is a continuation-in-part of applica-
tion Ser. No. 527,107, filed Feb. 14, 1966 (now aban-
doned). and of application Ser. No. 495,319, filed Oct.
12, 1965 (now abandoned).

This invention relates to synthetic polyamides com-
prising dimeric fatty acids and to methods for making
the same. In particular, this invention relates to syn-
thetic polyamides notable either for their good solubil-
ity in alcohols, particularly in ethanol, or for good solu-
bility in solvent mixtures coupled with a high-softening
point, and to methods of making such polyamides.

The polyamides of the invention are used to advan-
tage as printing ink binders.

Polyamides comprising polymerized unsaturated
fatty acids and ethylene diamine, and having a molecu-
lar weight range of from 3,000 to 5,000, are known in
the art. However, only butanolic solutions of such
products are stable at room temperature.

It has also been proposed in the prior art to increase
the solubility of polyamides by the incorporation
therein of branch-chain alkylol amines or branched di-
carboxylic acids, or of branch-chain diamines having
an amino group on a tertiary carbon atom.

Although certain progress has been made in the prior
art toward increasing the solubility of polyamides, the
disadvantages of prior art polyamides include a strong
tendency toward blocking in sheets printed with inks
comprising the polyamides as binders, an insufficient
resistance of solutions of the polyamides to gelation,
and a lack or low degree of reversibility of gel forma-
tion in such solutions. A further disadvantage in those
prior art polyamides having improved solubility is that
their softening point is too low to permit them to be
used as printing ink binders.

U.S. Pat. No. 3,253,940 gramed May 31, 1966
teaches high-melting point alcohol-soluble polyearbone-
mide compositions comprising the condensation prodict
of (A) polvalkylene polyamines of the general structure
H,N(R'NH),H where R’ is an atkylene radical hav-
ing from 2 to 3 carbon atoms and n is an integer from

1 10 4, with at least one-half of the mixture of said
polyalkylene polyamines being those in which n=1,
(B) low aliphatic monocarboxylic acids of the general
struciure RCOOH where R is selected from the group
consisting of hydrocarbon and saturated aliphatic
hydrocarbon radicals of from one to four carbon
atoms. and (C) polymeric hydrocarbon fat acids; the
equivalents of amine groups employed being substan-
tially equivalent to the equivalents of carboxylic
groups employed, where at least 90 equivalent percent
of the carboxylic acid groups employed ure derived
from the polymeric fat acids and the low aliphatic

monocarboxylic acids, with the equivalent ratio of

polvmeric fut acids to low aliphatic monocarboxylic
acids being in the range of 90:10 to 65:35.

The present invention concerns new polyamides and
their preparation by the thermal polycondensation of
monocarboxylic acid, diamine, and dimerized fatty
acid which may optionally contain smaller guantities of
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trimeric fatty acid and monomeric fatty acid. The
monocarboxylic acid is a straight-chain unsubstituted
(i.e. hydrocarbon) aliphatic carboxylic acid having
[one] wo to five carbon atoms, suitably a lower al-
kanoic monoacid such as acetic acid. As the diamine
are used mixtures of ethylene diamine with either (1)
[ a branched J trimethyl-hexamethylene diamine or a
straight-chain unsubstituted (i.e., hydrocarbon) ali-
phatic codiamine having six to twelve carbon atoms,
particularly a Ce=Cio alkylene diamine; or.(2) certain
aromatic and cycloaliphatic codiamings or (3) certain
ether codiamines.
In particutar, aromatic amines of the formulas

Ri Ry
HyN(C.Hy) (C+Hy)NH;.
Ri R ‘ .
ﬁn Rs R R Ry
HE +<:::>—-Nﬂn
R
s Re R; Ry

and

H.N(éng)l (CHy))NH,
and cyc]oaliphatic diamines of the formula’

R R, .
H]N(C:ult)' (C,H;.)Nﬂg
s Rs
) ‘ R R, R, R, By
' H)N- [ Hy
Ry
’ 1 Re 3 Re
CH, CH;,

CH, td
CH, CH,
CH
HyNCH
f s NH,

can be employed, wherein x is zero or a small integer
and wherein R,—Rg are hydrogen or lower alkyl. Those
cyclic amines in which at most two of the substituents
R,—R, are lower alkyl are of particular interest because
of their current commercial availability. ‘

As ether codiamines, materials having the formula

H,N—(CH,),—O—(RO),—(CH,),—NH.,

can be used, wherein 7 is an integer from 3 to 5 inclu-
sive, x is an integer from O to 3 inclusive, and R is an
alkylene radical having from one to 12 carbon atoms,
which radical may optionally have one or two alkyl
substituents having from-1 to 4 carbon atoms thereon.

According to:the invention, suitable aromatic and cy-
cloaliphatic codiamines include p-phenylene diamine,
m-toluylene diamine; 4,4° -diamino diphenylmethane;
3,3"-dimethyl-4 4'-diamino  diphenylmethane; 4,4'-
diamino diphenylpropane; 4,4'diamino dicyclohex-
yimethane; 3,3’-dimethyl-4,4'-diamino dicyclohexyl-
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methane; xylylene diamine; bis-( B-aminoethyl) ben-
zene, bis-( S-aminoethyl }-dimethylbenzene; bis-
(aminomethyl)-cyclohexanc; 3- aminomethyl-3,5 5-
trimethyl-cyclohexylamine; 1- methyl-4(1-amino-1-
methylethyl)-cyclohexylamine; and 9,9-bis-(3-
aminopropyl )-fluorene.

Suitable ether codiamines include 1,7-diamino-4-
oxa-heptane; 1.11-diamino-6-oxa-undecane;
1,7-diamino-3,5-dioxaheptane: 1,10-diamino-4,7.
dioxa-decane;  1,10-diamino-4,7-dioxa- S-methyl-
decane;  1,11-diamino-4,8-dioxa-undecane; 1,11-
diamino- 4 ,8-dioxa-5-methyl-undecane; 1,12-diamino-
4.9-dioxa-dodecane; 1,13-diamino-4,10-dioxa-
tridecane: 1,14-diamino-4,1 l-dioxa-tetradecane; 1,11-
diamino-4 8-dioxa-5,6-dimethyl-7-propionyl- unde-
cane; 1,14-diamino-4,7,10-trioxa-tetradecane; 1,13-
diamino- 4,7,10-trioxa-5 8-dimethyl-tridecane; 1,16-
diamino-4,7,10,13-tetra-oxa hexadecane; 1,11-
diamino-4,8-dioxa-6,6-dimethyl-undecane; and 1,20-
diamino-4,17-dioxa-eicosane.

Preferred embodiments of the invention include
those in which the equivalence ratio between ethylene
diamine and the codiamine is between 0.8:0.2 and
0.5:0.5, especially at 0.7:0.3, and in which the equiva-
lence ratio between the dimeric fatty acid and the
monocarboxylic acid lies between 0.8:0.2 and 0.7:0.3,
particularly at 0.75:0.25. When trimethvlhexamethy-
lene diamine is employed as the co-diamine, it is used
with ethylene diamine ar un equivalence ratio of 0.8:0.2.

In the process of the invention. the greater the pro-
portion of the aromatic, cycloaliphatic, long chain, or
cther codiamine present, the better are the solubility
properties of the resultant polyamide. The greater the
proportion of ethylene diamine present, the higher is
the softening point of the resultant polyamide.

The polyamides of the present invention do not have
the disadvantages earlicr described for known polyam-
ides. They are soluble, even at room temperature, up
to 60 percent in lower alcohols, particularly ethanol.
The solutions arc resistant to gelation, and any gelation
occurring at low temperatures is reversible at room
temperature. Sheets printed with compositions com-
prising the polyamides of the invention show little ten-
dency to block. in contrast with those printed with
known ethanol-soluble printing ink resins. Also, ink
resins according to the invention show outstanding ad-
herence and good shine on conventional carriers, espe-
cially on pretreated polyethylene. The scratch resis-
tance of printed sheets is excellent, particularly for
those polyamides comprising an ether codiamine. Re-
sistance to cracking and scaling is also at high levels.
The mechanical properties of the resin films, such as
hardness and elasticity, as well as the properties desir-
able in the coating arts, all meet the demands imposed
on them.

Production of the polyamide resins of the invention
involves reaction of the diamines, dimeric fatty acid,
and monocarboxylic acid at condensation tempera-
tures between about 180°C and about 250°C., espe-
cially at about 230°C. Any remuining water of conden-
sation is conveniently removed by applying a vacuum
for 1 to 2 hours. In place of the free dimeric fatty acids,
their amide-forming derivatives can also be used, such
as their esters, in particular those which easily undergo
aminolysis, such as the methyl and cthyl esters.

For preparation of the polyamides of the invention,
those dimeric fatty acids are used which can be ob-
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tained by the free radical, ionic, or thermal polymeri-
zation of fatty acids. The fatty acid can be saturated or
& mono- or poly-cthylenically or acetylenically unsatu-
rated natural or synthetic aliphatic monobasic acid,
suitably having eight to 24 carbon atoms. These fatty
acids can be polymerized by different means, but all
give functionally similar products which can generally
be characterized as polymeric fatty acids. The polymer
products usually contain a predominant amount of di-
meric fatty acids, and smaller amounts of trimeric or
higher polymeric, as well as monomeric, fatty acids.
The term “dimeric fatty acid”* as used in the specifica-
tion and claims is to be understood to refer also to such
mixtures containing small quantities of non-dimeric
materials.

Polymerization of saturated fatty acids can be carried
out at elevated temperatures with peroxide catalysts
such as di-t-butyl-peroxide, for example. The straight
chain and branch-chain acids such as caprylic, pelar-
gonic, capric, lauric, myristic, palmitic, isopalmitic,
stearic, arachidic, behinic, and lignoceric acids are suit-
able saturated fatty acids. However, this process is of
little interest because of the small yield.

The polymerization of ethylenically unsaturated fatty
acids is much more common. This can be done with or
without catalysts, but uncatalyzed polymerization re-
quires higher temperatures. Suvitable catalysts are acid
or alkaline clays, di-t-butyl-peroxide, boron triflucride
and other Lewis acids, anthroquinone, sulfur trioxide,
and the like. The monomeric fatty acids commonly po-
lymerized include the branched-chain and straight-
chain, poly- and/or mono-ethylenically unsaturated
acids such as 3-octene acid, 11-dodecene acid, linderic
acid, lauroleic, oleic, elaidic, vaccenic, gadoleic,
cetoleic, erucic, linoleic, linolenic, elaostearic, ara-
chidic, clupanodonic, nisinic, and chaulmoogra oil
acid.

The acetylenically unsaturated fatty acids, which can
be polymerized in the absence of catalysts because of
their higher reactivity, seldom occur in nature and are
expensive to synthesize. For this reason they are eco-
nomically less interesting. A number of acetylenically
unsaturated fatty acids, either straight chain or branch
chain, mono-unsaturated or polyunsaturated, can be
used for the preparation of polymeric fatty acids. For
example, 6-octadecyn, 9-octadecyn, 13-dokosyn, and
17-octadecen-9,11-diyn acids can be mentioned.

Because of their low cost and relatively easy
polymerizability, oleic acid and linoleic acid are pre-
ferred as starting materials for the preparation of poly-
meric fatty acids.

The usual approximate composition of the commer-
cial dimeric fatty acid product prepared from an unsat-
urated C,—fatty acid is: 5-15 percent by weight of
Cix—monocarboxylic acid. 60~80 percent by weight of
Cyy—dicarboxylic acid, and 10-35 percent by weight of
C;,—tricarboxylic acid and higher carboxylic acid
products,

The mixture obtained by polymerization can be frac-
tionated by the usual distillation or solvent extraction
methods. They can be hydrogenated before or after dis-
tillation in order to decreasc the degree of unsaturation
using high pressure hydrogen in the presence of a hy-
drogenation catalyst.

The preferred content of dimeric fatty acids in the
fatty ucid used in the present invention is between 55
and 100 percent by weight. The content of mixtures of
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monomeric, dimeric, and trimeric fatty acids can be de-
termined either by gas chromotography or according to
the microdistillation method of Paschke, J. Am. Oil
Chem. Soc. XXXI, No. 1, 5 (1954).

A better understanding of the present invention and
of its many advantages will be had by referring to the
following specific examples, given by way of illustra-
tion.

EXAMPLE 1

400 grams of a commercially available dimerized
fatty acid (0.75 equivalent) prepared from an unsatu-
rated C,—fatty acid and having a content of about 75
percent dimeric fatty acid, 15 percent trimeric fatty
acid, and 10 percent monomeric fatty acid, 28.1 grams
of glacial acetic acid (0.25 equivalent), 39.45 grams of
cthylene diamine (0.70 equivalent), and 32.7 grams of
hexamethylene diamine (0.3 equivalent) were mixed
together and heated to 125°C. over a period of about
15 minutes under a nitrogen atmosphere with stirring.
This temperature was maintained for half an hour, then
the mixture was raised to 225° C. over a period of 2
hours and held at this temperature for 3 additional
hours. Finally, a vacuum of 15 mm. Hg. was applied for
1 more hour at a temperature of 225 °C.

The resulting product had an amine number of 2.64,
an acid number of 2.02, and a ring-and-ball softening
point of 113°C.

The polyamide obtained was soluble in ethanol
throughout the entire concentration range up to 60
percent.

Examples 2-10 tabulated in tables 1 and II below
were prepared in analogous fashion using other mono-
carboxylic acids and aliphatic codiamines. The polyam-
ide products are all soluble in ethanol, and their alco-
holic solutions can be prepared cither cold or at the
boiling point.

h

5

20

30

6
TABLE 11

Upper limit

of soluhility

Amine Acid Softening in cthanol,’

Ex. No. No. No. point (°C) pereent

2 2.61 2.20 1ty 60
2 1.80 1.71 124 45
4 2.05 1.37 1125 60
s 222 2,13 126 60
6 1.59 .58 11s 50
7 3.53 2.84 116 50
8 291 1.23 123 45
9 2,10 224 119 45
10 2.87 2.41 121 10

Dissolved in 24 hrs, in cold solvent.
Dissolved in 2 hr. in werm solvent.

Example 11

200 grams of dimeric fatty acid (0.75 equivalent),
14.05 grams of acetic acid (0.25 equivalent). 19.7
grams of ethylene diamine (0.7 equivalent), and 17.15
grams of m-toluylene diamine (0.3 equivalent) were
mixed and heated to 125° C. over a period of 15 min-
utes. This temperature was maintained for 30 minutes.

Thereafter, the temperature was raised over a period
of 2 hours to 225° C. and held at this temperature for
a further 3 hours. Finally, a vacuum of about 15 mm.
Hg. was applied for a further hour.

The polymer product had an amine number of 2,23,
an acid number of 3.69, and a softening point (ring and
ball) of 112°C.

Additional polyamides were prepared according to
the invention in an analogous fashion. Tuables Il and IV
summarize the results of further Examples 12-24.

TABLE I
Purity Maonocar-
Dimeric (dimer boxylic Ethylene Equivalence
fatty acidl content acid Equivalence diamine Co-diamine ratio of
Example No (gm.) in pereent) (gm.) rutio of acids (gm.) (gm. } diamines
2 2010 Ca. 78 14.05 Ac 0.75:0.25 19.72 22.78 NDA 0.7:0.3
3 200 Ca. 78 14.05 Ac 0.75:0.25 22,58 15.18 NDA 0.8:0.2
4 200 Ca. 75 14.05 Ac 0.75:0.25 16.90 30.38 NDA 0.6:0.4
5 200 Cu. 75 203 Ac 0.80:0.20 25.03 16.87 NDA 0.8:0.2
6 200 Ca. Y9 14,05 Ac 0.75:0.258 19.72 22.78 NDA 0.7:40.3
7 400 Ca. 75 21058 Ac 081020 42.24 27.75 TMD 0.8:0.2
X 200 Ca. 75 17.32 Pr 1.,75:0.25 19.72 22.78 NDA 0.7:0.3
9 400 Ca. 75 41.25 Pr 0.75:0.25 3389 43.55 HDA 0.6:14).4
10 200 Ca. 75 20.51 Pr 0.70:0,30 21.17 30.08 DDA .7:0.3
Note- Ac acetic acid Propropionic acid. KDA- 1. 9-dizmino nonane. TMD trimethy ] hesamethylene diamine HDA=hexamethy fenediamine.
DDA 11 2-diamino dodecane
TABLE Il
Fquiv- Fyuiv-
8N Dimeric Maono alence Ethylene alence
ampte futty carbosylic ratio of diminge rutio of
Na acid (gmoy acid tgmey) acids (g Co-diaminedgm. ) diamines
12 200 1405 Ac (.75:0.25 19.7 1517 pphenylene diamine 0.7:0.3
13 20 1408 Ac 750,28 147 27 % 44 -diamino diphenyimethane 0.7:0.3
14 2 14,05 Ac 075028 19.7 317 33 dimethy 4 4 -diumino diphenylmethane 0.7:.0.3
is 20 LOS Ac 0.75:0.25 197 29 % 43 dimmino-dicvelohesy Imethane 0.7:00.3
16 200 405 Ac GU7S0.28 19.7 33,45 3.3 dimethy]-4.4 diamino dicyclohexyimethane 0703
17 20 14.05 Ac 73028 1689 310 1 d-bis-taminocthyl-bensene 0604
i~ 2 1405 Ac 0.25 2252 17.9% | d-his-Caminouthyl;-2.5-dimethy Ihensene (1.8:0.2
14 EILH P05 A 0. 75028 045 4775 3aminomethyl-3.5 S trimethydey clohexylamine (1703
20 o 377 Pr (1.75:0.25 RSN da 1.7:0.3
21 00 519 Bu 07003 42,25 S1.30 3.aminomethyi-3 S5 trimethy] evelohexylamine 4.7:0.3
22 oo 1065 Ac 0.8:0.2 18,50 21.60 {-methyl-4¢ [-amino- F-methyFethyh vyelohexyiimine 0.7:0.3
23 200 1408 Ac 0.75:0.28 197 2218 L-methyl-d( [-amino-1-methy l-ethy By cyelohesy lamine 0.7:0.3
24 200 1405 Ac £).75:0.25 19.7 40.2 9. 9-histaminopropyl )-fluorene 0.7:0.3
Note A ot avsd Proproprome seid Boo buty i acid
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TABLE IV with stitrt - in an inert gas atmosphere. The tempera-
ture was heid at 125° C. for one-half hour, then raised
Softening t0 225°C. over a period of 2 hours. and left at the latter
Example No Amine No. Acid No. point (°C.y temperaturc for S hours. During the last 2 hours, a vac-
R | 5w 2 80 s 5 uum of about 15-20 mm./Hg. was applied.
:j fi; ;3; :::3 ‘The resulting polyamide resin had an amine number
1s 3.06 2,25 1135 of 2.59, an uacid number of 2.64, and a ring and ball
o f‘j’l’ ?i: :i: softening point of 120.5° C. The product could easily
I8 L 51 m 1 be dissolved in ethanol by shaking, cither at room tem-
19 280 250 7 perature or at the boiling point.
20 2.41 268 120
2 2.33 251 {(3)3 Additional polyamides were prepared according to
23 4.67 553 114 the invention in an analogous fashion. Tables V and VI
24 LUK 305 120 s summarize the results of further Examples 26-35.
TABLE VvV
Dimweric Monocar- Fquivalence Ethylene Equivalence
Example fatny boxyvlic Titio of dinmine rutio of
No, acid (gme acid (gam.) ackds {gm.) Co-diamine (gm.y diamines
26 20 14,05 Ac 0.75:0.25 19.70 264 11 dinmino-6-oxaundecane 0.7:0.3
27 SO0 2R Ac 0.75:0.25 3944 A4 1 To-diamine-4, -dioxi-decane (1.7:0.3
a8 21 i%.65 Ac 1. 7¢:0.30 2113 28.72 1, ]l)—dimninn‘4,7-Llinx"175—n1clh) I-decane 0.7:0.3
2y 400 2810 Ac .75:0.25 3944 5365 11 diamino-4 & dioxi-undecane 0.7.0.3
30 200 T4 0S5 Ac U.75:0.25 19.70 28.60 1,1 I-diamino-4. 8- S-methyl-undecane 0.7:0.3
31 200 .52 Ac O 800,24 19.70 22,530 11 2-diamino-4 9-dioxa-dodecane (0.75:41.25
iz 200 14.05 Ac (.75:0.25 22.50 20,60 1,1 3-diamino-4.1 O-dioxu-tridecane 0.8:0.2
kR 200 14.05 Ac (3.75:0.25 2250 20.6 1, 13- diamino-4.7, 10-trioxa-tridecane G802
34 200 17.35 Pr 1.75:0.25 19.70 24.72 1 10-diamino-4, 7-dioxa-decane a.7:0.3
38 200 20.0 Bu (.75:0 25 19.70 do 0.7:0.3
Note— Ac acetc acid. Bu- butyric acid. Pr Propionie acicd
TABLE VI What I claim:
L1. A synthetic polyamide prepared by cocondens-
Softening ing, at a temperature between about 180° C. and about
) paint 250° C., substantially equivalent amounts of un acid
Frample No Amine No. Acid No e component consisting essentially of (1) a dimeric fatty
26 0.96 3163 12 acid prepared by polymerizing a monobasic acid of an
13 . 1 ; :; . 0 afiphatic hydrocarbon having cight to 24 carbon atoms
25y 500 112.5 and (2) a monobasic straight chain alkanoic acid hav-
.53 20l b ing one to five carbon atoms, and of an amine compo-
::3? 5:?; :::; nent consisting essentially of ethylene diamine and a
184 2.93 1y co-diamine selected from the group consisting of (1) an
3 ‘:3 i :‘,’ 13% A alkylene diamine having six to 12 carbon atoms; (2) an
_ - = aromatic diamine having one of the following formulas:
Solutions of the polyamides according to the inven-
tion can be prepared in concentrations of at least 30 50 R R,
pereent either at boiling temperatures or at room tem- H;N—(C.H,.) (C«Hyc) NH,
perature.
For purposes of comparison, Examples 1 to 20 of R, R,
LS. Pat. No. 2,450,940 were repeated. The product Ri R, RiRs
prepared according to Example | of the patent is insol- <5 Rs
uble in cthanol. A 30 percent soiution in iIsopropanol H.N—@—é'— ~NH,
gels at room temperature, A 30 percent solution buta- H }l{
nol showed a strong increase in viscosity after several R Ry ' s Ry
weeks standing. The polyamide prepared according to and
Example 20 of the patent also did not given stable 30 60 .
percent solutions in the alcohols mentioned.
EXAMPLE 25
Four-hundred grams of dimerized fatty acid (0.75 H;N(CHy), (CH,);NH.
cquivadent), 28.1 g. of acetic acid (0.25 equivalent), o

45.08 g of cthylene diamine (0.8 cquivalent), and
2512 ¢ of L 7-diamino-4-oxaheptane (0.2 cquivalent
were mixed with one another and heated to 125° C.

(3) u cyclowliphatic diamine having one of the follow-
ing formulas:
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(CHy):NH;,

s Ry
R R. Ri R
t] l’h 1 Ivy
HyN —C— —NH,
R
3 Ry R; R,
CH, CH,
X
éH; NH;
CH; CH,
CH,
H;NCH
3 1 NH,

wherein x in said formulas is zero or a small whole num-
ber from 1 to 3 inclusive, and wherein R —R,; are hydro-
gen and up to two of said radicals R, -R,; may be lower
alkyl; and (4) an ether diamine of the formula

H,N—(CH,),—0O-—(RO),—(CH,),—NH,

wherein r is an integer from 3 to 5 inclusive, v is zero
or an integer from 1 to 3 inclusive, and R is an unsub-
situted alkylene radical having one to 12 carbon atoms
or such a raical having one or two alkyl substituents
thereon, said substituents having one to four carbon
utoms, the equivalence ratio between said dimeric fatty
acid and said monobasic acid being between 0.8:0.2
and 0.7:0.3, and the equivalence ratio between said
ethylene diamine and said codiamine being between
0.8:0.2 and 0.5:0.5.]

2. A polyamide as in claim 1 wherein said monocar-
boxylic acid is acetic acid.

3. A polyamide as in claim 1 wherein a mixture of
cthylene diamine and an alkylene diamine having six to
12 carbon atoms is employed.

4. A polyamide as in claim 3 wherein said alkylenc
diamine is 1.6-diaminohexane, 1.9-diaminononane, or
1.12-diaminododecane [, or trimethyl-hexamethylene
diamine]} .

5. A polyamide as in claim 1 wherein a mixture of
ethylene diamine and an aromatic diamine is em-
ployed.

6. A polyamide as in claim 5 wherein said aromatic
diamine is 1.4-bis(aminoethyl)-benzene or 9.9-bis-
(aminopropyl)-fluorene.

7. A polyamide as in claim 1 wherein a mixture of
cthylene diamine and a cycloaliphatic diamine are em-
ployed.

8. A polyamide as in claim 7 wherein said cycloali-
phatic diamine is 3-aminomethyl-3.5.5-trimethyl-
cyclohexylumine.

9. A polyamide as in claim 1 wherein a mixture of
ethylene diamine and an cther diamine is employed.

10. A polvamide as in claim 9 wherein said ether di-
anmine is 1.10-diamino-4,7-dioxa-decanc, 1,10-
diamino-4.7-  dioxa-S-methyl-decane,  1.13-diamino-
4,7.10-trioxa-decane, and 1,12-diamino-4,9-dioxa-
dodecane.

11 synthetic polvaniide prepared by cocondensing,
at o« temperature hetween about 180°C. and  ahowt
230°C., substantially equivalens amounts of wi acid cont-
ponent consisiing essentially of a dimmeric furty acid pre-

10

pared by polyimerizing a monobasic acid of an aliphatic
hvdrocarbon having eight to 24 carbon atoms and (2)
dacetic acid, wnd of an amine component consisting essen-
tially of ethviene diamine and trimethyifiexametiiviene
diamine, the equivalence ratio berween said dimeric fatiy
acid and said acetic acid being 0.80:0.20, and the equiva-
lence ratio between said ethvlene diamine and said trime-
thylhexamethylene diamine being 0.8:0.2.

12. A svmthetic polvamide prepared by cocondensing,

10wt a temperatire berween about 180°C. and about
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250°C., substantially equivalent amownts of an acid com-
ponent consisting essentially of (1) a dimeric fatty acid

prepared by polvimerizing a monobasic acid of an ali-

phatic hvdrocarbon having eight to 24 carbon atoms and
(2) a monobasic straight chain alkanoic acid having two
to five carbon atoms, and of an amine component con-
sisting essentially of ethylene diamine and a co-diamine
selected from the group consisting of (1) a straight chain
alkylene diamine having six to 12 carbon atoms; (2) un
arvmatic diamine having one of the following formulas:

Ry R

1,2
HoN(C Hoy) < (CyHoy )NH,,
R Ry
Ry R, By Ry
5
ot ¢ Hy
Rg
Ry Ry Ry Ry
id
HoN(CHy )5 (CHy )5 NH,

(3) « exclouliphatic dicmine having one of the following
Jorunudas:
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(9]
N

NCH
HyNCH, i,

wherein x in said fornudas is zero or a small whole nin-
ber from | to 13 inclusive, and wherein R, — R, are
hydrogen and up to two of said radicals R, — R, may
be methyl; and (4) an ether diamine of the formula
}l_’N_( (H_' )u_ 0_( R())I_—( CHz )/:_NH.’
wherein n is an integer from 3 to 5 inclusive, x is zero or
an titeger from I to 5 inclusive, and R is an unsubsti-
tuted alkylene radical having 1 10 12 carbon atoms or
such a radical having a methivl substituent thereon, the
equivalence ratio between said dimeric fatty acid and said
monobasic acid being between 0.8:0.2 und 0.7:0.3, and
the equivalence ratio between said ethyvlene diamine and
said codiamine being berween 0.8:0.2 and 0.5:0.5.
* * e * *
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