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Polyamides developed for commercial use®

Structure Generic and/or common name® Type©
~:NH(CHQJCB— Nylon 6 (polycaprolactam) F,P
s o]
—tNH(CHz)b(Ig:— Nylon 7 [poly(7-heptanoamide)] F, P
= N
-—<:NH(CH2)7("f:— Nylon 8 (polycapryllactam) F,P
—:NH(CH:)R(":j— Nylon 9 [poly(9-nonanoamide)] F
[ o)
—-NH(CHz)mlCl]» Nylon 11 [poly(11-undecanoamide)] P
i o
-:NH(CH2)“£]\ Nylon 12 (polylauryllactam) P
- o .
-—-_NH(CHZ).NH(HZ(CHZ).,g:- Nylon 46 [poly(tetramethylene adipamide)] F, P
- o
—:NH(CH;),,NH@(CH;),,(":-F Nylon 66 [poly(hexamethylene adipamide)] F,P
—NH(CH,)sNHC(CH,),C1- Nylon 69 [poly(hexamethylene azelamide)) P
[ o (o)
—:NH(CHz)QNHg(CHz)gg Nylon 610 [poly(hexamethylene sebacamide)] P
[ [e)
-t NH(CHZ)‘,NHC(CHz)w Il Nylon 612 [poly(hexamethylene dodecanedioamide)] P
[ 0

—-NH‘<:>— O—NHC(CHI),OC Poly(methylene-4,4'-dicyclohexylene dodecanedioamide) F
II Il A
—NHCH, CH,NHC(CH,),C Poly(1,4-cyclohexylenedimethylene suberamide) F
H

~~NH©NHC©/ Poly(m-phenylene isophthalamide) F

Poly(p-phenylene terephthalamide) F
i I e
—-C*@—C—NHCHZCHCHZ(IICHZCH;NH Poly(2,4,4-trimethylhexamethylene terephthalamide)? P
CH3

* Excluding copolymers.

®Nylons prepared from lactams are named accordingly: others arc prepared by polycondensation.
°F = fiber, P = plastic.

The 2,2 4-trimethyl isomer is also used.
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Miscellaneous methods of synthesizing polyamides

Reaction

OCN—R—NCO + HO,C—R'—CO,H —

i
NH—R—NH—C—R'—NH-} + 2CO,

o
I I
OCN—R—NCO + CH,=C(NR';); — —+CNH—R—C—C
C(NR'2),

o
I I
NC—R—CN + HO—R'—OH"* —— NH—C—R—C—NH—R'
? I
NC—R—CN + CH,O" — NH—C—R—C—NH—CH,
R O
base* ' "
RN=C=0 —— N—C
(o] (@)
“ base "
CH,—CHCNH, —% 4 CH,CH.,CNH
P, 1]
H,N—R—NH, + O=C=C=C=0 — NH—R—NHC—CH,—C

RN
H,N—R—NH, + ArCOC—R’'—COCAr! —

P
C—R—C—NH—R'—NH- + 2ArCOH

Pt catalyst

Br—Ar—Br + H.N—Ar'—NH, + 2CO N

T
C—Ar—C—NH—Ar'—NH

“Both OH groups are tertiary.
"Trioxane is used as the source of CH,O.

‘Typical bases: RLi, ROLi, RNa, NaCN. Crystalline polymer is obtained at temperatures of —100 to
-80°C.
YAr = 2,4,6-trimethylphenyl.
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Melting point Melting point

Nylon (°C) Nylon (°C)
3 >320 46 295
4 265 ’ 56 230
5 250-270 66 265
6 233 76 220
7 233 68 240
8 200 69 205
9 188 410 236
10 188 510 186
11 190 ’ 610 225
12 179 612 212

“Data from J. Zimmerman, in Encyclopedia of Polymer Science and Engineering.
Vol. 2 ¢H. F. Mark, N. M. Bikales, C. G. Overberger. G. Menges. and J. 1.
Kroschwitz, eds.), Wilcy-Interscience, New York, 1988, pp. 515-581.
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Diamine Melting remperature (°C)
Ethylene 455
Trimethylene 399
Tetramethylene 436
Pentamethylene is3
Hexamethylene n
Heptamethylene 34l

*Data from Frazer.™®
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