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Synthesis and Properties of PA6-PEG Copolymer
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Abstract: A series of PA6-PEG segmented copolymer was synthetized through anionic polymerization. The effect of
caprolactam/PEG feeding ratio on thermal properties was focused on, and the performance of crystallization of the copoly-
mer was also analyzed. The structure, thermal and crystalline properties of the products were studied with Fourier transform
infrared spectroscopy, differential scanning calorimetry, XRD and other tests. The results showed that the products were
segmented copolymers connected with ester bonds ; the melting point declines regularly when the PEG mass percentage was
less than 20%. However it had big volatility when the percentage was more than 20%, which could indicate that the caprolac-
tam/PEG ratio was not the decisive factor of the melting point. The melting point of the copolymer went down when the rela-
tive molecular mass of PEG was low but the caprolactam/PEG ratio was the same. It was easier to get thermodynamically
unsteady y polymorph products by anionic polymerization.
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Fig.1 IR spectra of PA6 and PA6-PEG copolymer
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M, (PEG) — T./C | M. (PEG) — T/C
11.1 209.3 11.1 203.2

125 205.9 12.5 199.2
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30.0 195.0 30.0 198.7
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Fig. 2 The DSC cooling curve of different PA6/PEG ratio
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Tab.2 The T,, T,, and AT of neat PA6 and PA6-PEG by
different PEG ratio
FE i T.)C T,/ C AT /C
PA6 187.9 223.4 355
PA6-PEG (16.7%) 164.5 205.9 41.1
PA6-PEG (20%) 154.2 199.7 45.5
PA6-PEG (30%) 145.6 195.0 49.4
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