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Influence of molten blend metal salts on crystallization behavior and properties of polyamide
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Abstract : To utilize inorganic metal salts for modifying the crystallization behavior of polyamides, two series of polyhexa-
methylene adipamide (PA66)/LiCl blends were prepared via different processing methods, and were denoted as the masterbatch-Li
(YBL-Li) series and the one-step-Li (HY-Li) series according to the state of LiCl mixed with PA66 (LiCl aqueous solution or solid
LiCl particles). The results indicate that both LiCl significantly reduces the crystallinity, crystallization temperature and melting
point of PA66, and non-isothermal crystallization studies further reveal that the YBL-Li series exhibits a more pronounced effect on
reducing the crystallization rate. The energy storage modulus and complex viscosity of PA66 containing Li ions are lower than those
of neat PA66. Moreover, when Li ions contents is higher, cross-linked network formed with PA66 leads to the emergence of a
plateau in the low-frequency region of the melt. In terms of macroscopic performance, Li ions reduce the yield strength and elonga-
tion at break of PA66 to a certain extent, and enhance the material brittleness with increasing Li ions contents. Benefiting from the
good dispersion of Li ions, the YBL-Li series develops more entanglement points from the cross-linked network at higher contents,
which gradually become the dominant factor in enhancing the resistance to elastic deformation, resulting in a higher tensile modulus
than that of neat PA66. In contrast, the disruption of crystallization and poor dispersion of Li ions in the HY-Li series cause the
tensile modulus to decrease with the increase of Li ion content. Analysis of the content and distribution of Cl ions by point-scan and
mapping of energy dispersive spectroscopy confirm that the dispersion of Li ions of the YBL-Li series is superior to that of the HY-
Li series at the same concentration.
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Tab.3 Tensile strength and tensile modulus of samples

Samples E/MPa o /MPa
neat-PA66 3200 85.0
YBL-Li-1 2474 84.9
YBL-Li-2 2677 85.0
YBL-Li-3 2792 86.6
YBL-Li-4 3355 87.7

HY-Li-1 2476 81.9

HY-Li-2 2471 79.2

HY-Li-3 2478 78.5

HY-Li-4 2595 78.5

Notes: E is tensile modulus, o is tensile strength.
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Tab. 4 Cl element content of samples

Samples Cl content/wt%
YBL-Li-1 0.15
YBL-Li-2 0.27
HY-Li-1 0.15
HY-Li-2 0.22
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