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Table 1. Density, Degree of Crystallinity, Glass-
transition Temperature of Polyamides.

Sample Shape p xN x? 7,
@emd) (%) (#B) (O

Nylon 4 Multifilament 1271 38 - >100
Nylon 4-6 Multifilament 1.184 37 - 50
Nylon 6 Muitifilament 1.146 39 38 70-95
Nylon 6 Film 1.128 32 23 70-95
Nylon 6-6 Multifilament 1.148 37 40 70-90
Nylon 6-10 Monofilament 1.081 34 37 50-70
Nylon 6-12 Monofilament 1.066 37 - 50-60
Nylon 11 Monofilament 1.029 34 - 50-60
Nylon 12 Monofilament 1.018 32 34 50-60
Poly-Gly Powder 1.421 460 - >150
Poly-Ala Powder 1.318 506 - >150
Modified Silk Fiber 1299 427 - -
(Original Silk) 1348 437 - 200

1) Determined from X-ray diffraction
2) Determined from bulk density
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Relation between Moisture Uptake and Concentration of Amide Group in Nylon

Mitsuhiro FUKUDA and Mariko MIYAGAWA

Effects of variations in the aliphatic chain length in the repeating unit of polyamides on the moisture
sorption isotherm are examined. We presented a relation between moisture uptake and the concentration of
amide group, [CONH], taking account of the free hydrogen bonds effective to sorption in the
noncrystalline region of polyamides. We also reviewed some reported data on moisture sorption and
discussed the characteristic features of the moisture sorption behavior of the series of Nylon fibers and films

as follows:

1. the decrease in the glass transition temperature (Tg) during moisture sorption,

2. analysis of the sorption isotherm taking the change of Tg into account,

3. effect of orientation on the moisture uptake,

4. effect of dry- and wet-heat treatment at higher temperature on the moisture uptake,

5. relation between glass transition temperature and [CONH] for Nylon £ (£ =2 - 12),

6. the nature of the water sorbed in Nylon 6 and Nylon 66 and relation to the distribution of intermolecular

hydrogen bond.



