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Thermal Properties of Modified Nylon-6 Containing Ester Unit
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Abstract : Modified nylon-6 containing ester unit was synthesized using triethylene glycol
(TEG) as a diol with terephthalic acid(TPA) or adipic acid (AA) as a diacid, and the
polymers were analyzed by infrared spectrophotometer and NMR spectrometer. The thermal
properties of the modified nylon-6 were analyzed by differential scanning calorimeter. The
glass transition temperature was decreased and the crystallization rate near glass transition
temperature was increased with the increase in content of flexible ester unit, and these
trends were more pronounced when the diacid was AA, flexible aliphatic diacid. The melting
and the melt crystallization temperatures were decreased with the increase in content of
ester unit, and these trends were more pronounced when the diacid was TPA, rigid aromatic
diacid.
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Fig. 1. Infrared spectrum of (A) nylon-6, (B) nylon-
6T (12.2 mol% ester unit), and (C) nylon-
6A (11.1 mol% ester unit),
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Fig. 2. NMR spectrum of (A) nylon-6, (B} nylon-
6T (12.2 mol% ester unit), and (C) nylon-

BA (7.1 mol% ester unit).
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Table 1. Nylon-6T Polymers.

Polymer| Monomer feed(mol%;)} Ester unit | Relative
sample |- apro-| TEG | TPA in Nylon-6T) viscosity Mv
number| lactam (mol%) (dl/g)
1 100 0 0 0.0 2.000 24500
2 97 3 3 2.6 1.792 19200
3 95 5 5 4.2 1.760 18400
4 90 | 10 10 7.3 1.721 17300
5 85 |15 15 12.2 1.689 17000
6 80 | 20 20 16.7 1.664 15900
Table 2. Nylon-6A Polymers.
PolymeriMonomer feed(mol%)] Ester unit | Relative
sample | apro-| TEG | AA in Nylon-6A| viscosity | Mv
number | lactam (mol%) (dl/g)
7 97 3 3 38 1.733 17700
8 95 5 5 5.6 1.685 16400
9 93 7 7 7.1 1.656 15700
10 g0 | 10 10 11.1 1.634 15100
11 85 {15 15 158 1.612 14500
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Fig. 3. The effect ester unit on the glass transition
temperature of nylon-6T (@) and nylon-6A
(O).
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Fig. 4. The effect of ester unit on the cold crystallization
temperature of nylon-6T (@) and nylon-6A
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