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Abstract: With the rapid development of science and technology, sustainable development has become the consensus of
all countries in the world. Reasonable and efficient research and development of renewable resources has become the main
research direction and hotspot at home and abroad. With the increasing consumption of nylon, which plays an important role
in synthetic fiber, the recycling of its waste has attracted extensive scholars’ attention. This paper reviews the research status
of physical recovery and chemical depolymerization of waste nylon materials at home and abroad in recent years. Several
main recovery processes are introduced, including dissolution/reprecipitation in physical recovery and hydrolysis, alcoholys-
is, ammonolysis, ionic liquid depolymerization in chemical recovery. The advantages and disadvantages of these processes
are summarized. Finally, the practical application of waste nylon recovery technology in industrial production is discussed,
and it is clearly pointed out that green solvent dissolution/reprecipitation technology, ultra (sub) ecritical fluid depolymeriza-
tion technology, solid superacid catalytic depolymerization technology and ionic liquid depolymerization technology are the
key research directions in the future.
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Fig. 1 Common recycling methods of waste nylon materials’
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Fig. 2 Complexation/decomplexation process of polyamide 66 with calcium chloride
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Table 1

Comparison of main recovery technologies of waste nylon

Methods

Advantages

Disadvantages

Energy recovery

Easy operation

It will cause secondary environmental pollution

Mechanical method

Physical recovery
Dissolution/reprecipitation

method

Simple process

Selective non-destructive recovery,
simple process

The quality of recycled items
cannot be guaranteed

The additive is difficult to remove,

and the solvent system needs to be selected

Hydrolysis method

Alcoholysis

Chemical recovery
Ammonolysis

Tonic liquid method

Relatively mild reaction conditions,

fast reaction speed, high catalytic efficiency
The reaction conditions are relatively mild
and the reaction speed is fast

High purity product

Mild reaction conditions, strong solubility,
good thermal stability, easy separation

from the product and recyclable

It is easy to produce a large amount of wastewater,

and the catalyst is not conducive to recycling

The product is complex, so attention should be

paid to the experimental safety

High temperature and high pressure are required

and the steps are complicated

The monomer yield needs to be improved.
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