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Rapid in-situ chain extension and high-quality utilization of recycled polyamide 6
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Abstract : Recycled polyamide 6 (rPA6) has different degrees of degradation in the process of mechanical recycling and reuse,
deteriorating mechanical performances and limiting high-quality applications of rPA6. In this study, the in-situ chain extension modi-
fication of rPA6 was carried out using reactive extrusion technology with different multifunctional chain extenders (epoxy-type ADR
4468, M1253, and ethylene-maleic anhydride block copolymer E60). The effects of these chain extenders on the melt flow rate
(MFR) and relative viscosity (7,) of rPA6 were studied, and the best chain extender was selected. Then, the chain extender mecha-
nism of rPA6 with the best chain extender was investigated, and the effects of the additions of the best chain extender on the
dynamic shear rheological properties, mechanical properties, crystallization properties, and thermal stability of rPA6 were studied.
The results indicate that E60 exhibits the best chain extension effect on rPA6. When the addition of E60 changes from 0.2 wt% to 1
wt% , the 1), value of rPA6 increases from 2.78 to 3.72,and the MFR drops significantly. Molecular chain extension occurs via termi-
nal group reactions. The acid anhydride groups of E60 reacts with the terminal amino groups of rPA6 via nucleophilic addition-
elimination reactions, generating amide group and terminal carboxyl groups, accompanied by the formation of branched structures.
This branched structure not only enhances the shear thinning behavior of rPA6, but also increases its elongation at break and notched
impact strength by up to 221% and 22% respectively, with maintaining its thermal stability. Although the branched structure causes a
slight decrease of crystallization temperature, the comprehensive performances of the rPA6 are significantly improved. This study
provides a feasible solution for precisely controlling the molecular chain structure of rPA6 during mechanical recycling, which is
beneficial to promote the efficient recycling of waste polyamide materials.

Keywords : recycled polyamide 6 ; chain extension modification ; reactive extrusion ; terminal group reaction ; high value-

added regeneration
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Fig. 5 DSC cooling curves, DSC secondary heating curves, TG curves and DTG curves of rPA6 at different additions of E60
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