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Abstract

Polyurethane (PU) materials are widely used in fields such as home furnishings, construction,
aerospace, and healthcare, which has led to an increasing amount of polyurethane waste. To gain a
deeper understanding of the recycling and degradation mechanism of waste polyurethane plas-
tics, this article reviews the commonly used recycling methods and discusses the advantages and
disadvantages of various recycling methods. Among them, chemical recovery can efficiently achieve
monomer recovery and reuse, truly realizing material recycling, reducing environmental pres-
sure, and bringing economic benefits.
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Figure 1. Recycling method diagram
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Figure 2. Mechanism of hydrolysis
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Figure 3. Chemoenzymatic recycling of TDI-based polyether-polyurethane foam
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Figure 4. Mechanism diagram of the aminolysis method
4. BRRRENIEE

OYNH '
ow?yﬁo‘,f\
O
§
BB HOT """ 0oH
LR
0
OH
e HOM
Tom©
OH
Me H Me
N\H/R\H/OH N N\H/N\/\OH + HOW’MOH + CO,
0O O 0 OH
OYNH OYNH
OH/\/N\/\OH OYR
OH

Figure 5. Schematic diagram of the multi-stage degradation process
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—R{-NH—CO-O-R,~ + HO-RyOH ——= —RyNH—CO-O-R;~OH + —R,~OH

Figure 6. Alcoholysis mechanism diagram
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Figure 7. Alcoholysis mechanism diagram
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Figure 8. Alcoholysis mechanism diagram
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Figure 9. Alcoholysis mechanism diagram
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