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Research progress in application of nylon nucleating agents
HUANG Ting, YUAN Meijiao,ZHAO Yaqiong, HU Zhengyu, ZHANG Yuefei

(Hunan Provincial Key Laboratory of Materials Protection for Electric Power and Transportation, School of Chemistry and Pharmaceutical Engineering,

Changsha University of Science and Technology, Changsha 410114, China)

Abstract : The addition of nucleating agents is a modification technique characterized by low dosage, ease of operation, and

significant effectiveness. Nylon nucleating agents are categorized into three types: inorganic, organic, and polymeric. An overview of

research progress on various types of nylon nucleating agents over the past five years was provided, introducing the characteristics

of each type of nucleating agent and composite nucleating agents. It focused on analyzing the impact of nucleating agents on the

crystallization behavior and properties of nylon and explored their nucleation mechanisms. Analysis indicates that nucleating agents

can accelerate crystallization and improve mechanical properties by inducing heterogeneous nucleation, reducing the crystallization

energy barrier of nylon, and refining the spherulite structure. Future research should focus on developing environmentally friendly

and multifunctional nylon nucleating agents to further expand the application value of nylon in diverse fields.

Keywords : nylon ; nucleating agent ; heterogeneous nucleation ; crystallization behavior ; structure and property
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Tab.1 Comparison of different types of nylon nucleating agents

Types of nucleating agents Application features References
Tac Significantly increases crystallization temperature of PA6 and markedly improves tensile strength. [15]
. PTW/Kaolin/  Kaolinite helps improve tensile modulus, talc helps improve impact strength,and PTW decreases
Inorgamc nucleat- Tac tensile strength significantly. [16]
ing agent CNTs Promotes the formation of « crystals, effectively improving tensile strength and material conductivity. [18]
MMT Improve crystallinity while making the crystals in the composite material smaller and more uniform. [19]
NUDA Notably improved the material's impact an(?l tensile strength, with elongation at break increasing [21]
approximately threefold.
Organic nucleat- Bisurea Effectively induces PA6 to form « crystals through hydrogen bonding, effectively improving the 23]
ing agent compounds transparency of the product.
M-lignin Significantly improves crystallization performance and sign.iﬁcantly increases the crystallization [24]
peak temperature at lower cooling rates.
ABS Good compatibility with PA6, significantly increasing elasticity. [26]
Polymer nucleat- PVP Reducing the viscosity of the melt can effectively solve the problem of unevenness during the injec- (28]
ing agent ' . . tion .moldlng process. -
LHBPx(x=1, Effectively improves the rheological properties of PA4 melt and significantly enhances the toughness [29]

2,3)

of the material.
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