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Transamidation of Polyamide Melt Blending Process
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Abstract; Polyamide (PA) is one of the most widely used engineering-plastics. Different typs of PAs have dis-
tinct variations in properties, such as processability, heat-resistance and water adsorption. In order to further
improve the comprehensive performance of polyamide materials and reduce costss melt blending is the most basic
method. Under the influence of high temperature and mechanical force field during melt blending, the amide
bond is opened and rearranged to undergo an exchange reaction, and the homopolymer is first converted into a
copolymer, resulting in changes in the polymer chain structure, crystalline structure and higher-level aggrega-
tion structure. The strength, modulus, toughness, thermal deformation, moisture absorption and other proper-
ties of the material change to meet the needs of specific application scenarios. This paper summarizes the
transamidation of PA blending, including characterization techniques, the available research systems, accelera-
ting, and restriction process. The transamidation of polyamide with other polymers, such as polyester and poly-
urethane is also briefly discussed. Finally, the design and preparation of polymer materials based on transamida-
tion and dynamic chemistry principle are prospected.
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Figure 1 The scheme of polymer transamidation
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Figure 6 MALDI-TOF spectra of the semiaromatic

PA6TIs melt-compounded with 50 wt% aliphatic
PA610 together with the corresponding reference spec-
tra of the solution-blended polymers at room tempera-
ture. The peaks were assigned to the pure PAG6TI
(black), pure aliphatic segments (blue), and copoly-
mer segments consisting of a mixture of the two com-
ponents (red) (Reprinted with permission from Ref.

[23]; Copyright 2016 Wiley Periodicals)
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Figure 8

DSC heating runs at 10 “C/min (dashed line), 20 °C /min (gray solid line), or 40 “C /min (black solid

line). The PA11/12 50/50 physical blend extruded at 230 °C for 30 min (a) and 50/50 extruded at 350 C for 30 min

(b) (Reprinted with permission from Ref. [28]; Copyright 2016 American Chemical Society)
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Figure 9 SEM images of the mechanical PA6/PA1212 blends (a) and the in situ MCPA6/PA1212
blends (b) (Reprinted with permission from Ref. [297]; Copyright 2007 World Scientific)
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Figure 10  Catalytic cycle for transamidation reactions
between primary or secondary amides with primary
amines ( Reprinted with permission from Ref. [ 56 ];

Copyright 2018 MDPI)
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Figure 11 Mechanism to explain the transamidation reac-

tion catalyzed by L-proline (Reprinted with permission

from Ref. [58]; Copyright 2018 MDPID)
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vates carbonyl and stabilizes zwitter-ionic intermediates by coordination
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