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Abstract : As a sustainable alternative to traditional petroleum-based polyamides, bio-based PA56 has garnered significant
attention due to its renewable raw materials, low carbon emissions, and excellent moisture absorption and dyeing properties. Howev-
er, challenges remain in its mechanical strength, impact resistance, processability, and flame retardancy, which necessitate perfor-
mance enhancement through various modification technologies to broaden its application scope. This review systematically present-
ed the latest advances in modification strategies and applications of bio-based PA56, briefly outlining two main categories: high-
performance modification and functionalization modification. Furthermore, it was explored the potential applications of PAS6 in
textiles, medical fields, and industrial engineering. It is also highlighted persistent challenges in PA56 modification, including filler
aggregation, performance degradation, limited durability of modification effects, and cost and environmental concerns in processing.
Finally, future research directions were emphasized the development of novel modification technologies and the exploration of its
broader application potential in high-end fields.

Keywords : polyamide 56 ; green polymer ; high-performance modification ; functional modification ; application
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Tab.1 Characteristics and enhancement methods of different modification technologies
Modification
ol Strength Weakness Improvement methods
technology
Significant improvement in . . . Surface modification of reinforcements,
& . P . Weak interfacial bonding, - . s
. mechanical properties, Lo . synergistic toughening, process optimization
Reinforcement . significant decrease in toughness, . . . .
. . na1sy  enhancement of thermal stability . . to improve dispersion, combined use of
modification . L. agglomeration of reinforcements, .
and heat resistance , optimization . . low-cost reinforcements, and control of
L . reduced processability, high cost. .
of crystallization behavior. reinforcement content.
Significant improvement in . . L . .
. 8 . P Difficulty in balancing rigidity and tough- Constructing core-shell structure to achieve
Toughening toughness, simple process, low . . L s .
. - 19.23] .. ness, poor interfacial compatibility ,and rigidity-toughness balance and adjustment of
modification'™ cost, and strong controllability of L . .
. decreased thermal stability. blending ratio.
interface.
Improvement of dimensional Poor interfacial compatibility, difficulty in
L stability and heat resistance, regulating crystallization, decrease in . . . .
Crystallization vy . g 8 o1y . . Surface modification, pre-dispersion, and
. . enhancement of processability, toughness and moisture absorption, uneven . . .
modification adjustment of modifier ratio.

Flame retardant

and flexible modification
approaches.

Various approaches , mature
technology, significant effect, and

modification™**** o
strong compatibility.
Antibacterial Significant antibacterial effect,
dification 44 controllable operation, and multi-
modification ™™ . .
ple modification approaches.
UV protection various types of modifiers and

modification!*

improvement of aging resistance.

dispersion of modifiers, and increased cost
and process complexity.

Degradation of mechanical properties, easy
migration of flame retardants, high cost, and
insufficient environmental friendliness.

Insufficient long-term antibacterial durabili-
ty, loss of mechanical properties, poor
compatibility ,and difficulty in cost control.
Poor modification stability , insufficient
long-term effectiveness of modification,and
adverse effect on fabric handle.

Use of halogen-free flame retardants,
development of green and efficient flame
retardants , and multicomponent synergistic
modification.

Selection of reactive antibacterial agents,
synergistic modification, and improvement of
dispersibility.

Enhanced crosslinking curing, process
optimization, and development of natural
modifiers.
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