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Figure 1 (Color online) (a) Carbon dots PL intensity test of pure PET and mixed plastics; (b) carbon dots PL intensity test of pure PET and

organically contaminated PET [26].
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Table 1 Advantages and disadvantages of different degradation methods and heterogeneous catalysts
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Figure 4 (Color online) Reaction pathway of PET pyrolysis and
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A7y B AT ISR B B R R et AR AL R AT Ky
NTENL AHAEVIEIARREALTR, AR I AR AL
FEAESA A F BBk 1L (R2).

3.2.1 ML

BTN G0 TEH LA TR ) A AN S5 A BEAT 1k BE W
7T, VA SEBIL o SR e P 1 e b i) 2 A st 8
MR GEAL B # 7T LB S, To /& = 2% AL
RN B R, RIS EE 5 JCH LI AR (AL BERS R
S £ TR R B, AT R Pl e Ak (2 B 2.

Chen 5 2 81 6 Ut i AT 37 156 38 P 1A 4T HLAC
AT IL — X S e BB B T — o 12 ) 45 R ST

Table 2 Advantages and disadvantages of different homogeneous catalysts and their scope of application
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Figure 5 The polymerization and depolymerization processes of racemic monomers and their corresponding polymers [56].
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Figure 6 (Color online) The chemical cycles between gem-o,a-dialkyl-substituted 6-VL monomer and its corresponding polymer [30].
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Figure 7 (Color online) Organic amine-catalyzed polyester methanolysis process [60].
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Figure 8 (Color online) A mechanism for TBAF catalyzed methano-
lysis of PLA [62].
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M132 Y58 Apo-form:
| Substrate-binding pocket is empty and
W156 exhibits various conformations.
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l Substrate binding:
M132 Y58 PET enters the substrate-binding cleft.
The carbonyl group is placed in the active

. |
Oxyanion E E site, ready to be hydrolyzed. The 1% ben-

L ; zene ring is T-stacked to W156.
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Product leaving:
M132 Y58 The resulting benzoic acid group of
h|‘ hydrolytic product becomes more planar
and is induced by W156 to turn and form
a face-to-face stacking interaction.

Oxyanion rxll |
hole H H

e e g
mmwwo—(,[/.g\‘/ =~ ~
_____ A ©)] — .
HN \é/i\ g
\ /L{E H70k Siag
P F ~_ _ _ _
N
W156 ¢S eia

B 10 (AR D) PET/K B i AL PET R i 4Lk
Figure 10 (Color online) A mechanism for PETase catalyzed
degradation of PET [11].
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Figure 11 (Color online) The chemical cycle of the large monomer produced by the copolymerization of ethylene and 1-octene and its corresponding

polymer [78].
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Figure 12 (Color online) The structure of r-PO and r-OBC corresponding to the large monomer formed by ethylene copolymerization with 1-octene

[78].
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Figure 13 Chemical cycling of polymers synthesized from diallyl carbonate and 1,4-butanediol diacrylate as raw materials [79].
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Figure 14 (Color online) Diene comonomers containing photodegradable groups were copolymerized with dicyclopentadiene to yield thermoset

plastics, and with cyclooctene to yield thermoplastics [80].

746



REFR: b 2026 0 56 E 3 M

T IMANEALFIEATIEAT, T REEE R TE AL
fEAR AL T —FpTIE.

6 JRFREEWRISGER

Xt SR M B AT B A 2 A PR T R R S R I
FREMMER R AT Tr AL AR TR SR R R A B A
BN T SEBL IR, X AR T7 RERS 8 S Rl h A
WERE N IR B, 3 B R 7 8 IR R i
ZPRGEHAR S A RIERY), A5 058 b,
LS 7 S R K w] AR M.

6.1 PGAYGEF

M HTAPGASR ST B0 R H B 78 L b, PGA
AT 5 H AL R A Y 5= A 3 ROk S PGA I F )
H, BUE 5= AN H AR BT 2%
A

Springer s 3@ 1 £ ] 5 FLIR - 2. B R 3L R M ek
(PLGA)YE AARCHI R 7T /N AR, TET TR IR AT,
WF TN R B T PLGATUERFE SRR 1 38 53 R nl LAAFAE
21K, EARFHFFRN BT E & E I 5] R,
T B2 2K, PLGAR I FLER AN 2 B 2 2 ]
B NN TEIRREMR, Aox R A E. TR
N T R R R FEPGA R & v, B R 3EPGA
HEAT BRI, J5 S48 ) 2 BERR (GA)FILAHEAT L3815
FIPLGA, M\ FH Tzl /) B K.

Ak, PEfEG R LT — AR PG AR 7 2

0O O
+ [\ O
O
/PK/ ); R O\/I\R
PGA Epoxide oM

0]

I I A5 A SR N B S5 PG AR AR LE = 8% % Fo i (Salen
Cr(II) M &AL Z (PPNC AL /E F R 7E80 °C R Jx
LT3R, 192 T 71%MImE N EE. B8 Z G s
He-CLWBR(E-CL)HTIL R, BRI TRANEES KD
WL, FH1E 2 a5 iZ 3L TR ER 1 B g AT 1
FE(E15). Hrhe-FHE-1,4- —F /N H-2-HH(6-MDO) [ it
BRI T RERITT A 71, 46-MDOMIR N &
/NT10 mol %, 45 21 1) 3 5T 1) 7 e 535 P55 0 4 g
PR, B JE XA AR R L R AT PR AR T A
7£230 °C RS h, & B AR B ATIL $198% K LA
b, €-CLIRISCR n ik 387% M UL b, il it —F
PGANJE R}, 458 LRE T N R, NIEFT
PGAYER I RIS F$2 4 T —Fh 7 20

6.2 PETHE R

PETZ M ik iz, MHEKE KRS
RS X PETH R B A W KBS & . H A,
o PET ) I8 i A0 2 97 I s 7 s U i ™), L
PR EDSC I AR S R AR R AR R, AR R A
AT P A A, IR BRI Ak 2 T A PET
HBEAT O R o T RHIFN 5224 A 7S B

Rorrers 75 1 B2 35 10— U M BRI AT IR 1k
IRIEIRIG T o AR SR PETZH 4%, B 5 ¥ 1% IR S8 PET
2 Gy 5 A A 5 T B TR 0 T S . ) % B S 4T 4 3 ik 4
Fel, 38 I 0 R T ) % P B i T A i S R R AT
LI RE, X NPETTH G St T —Fh R K.

Han 2558 5 2R A FLAE AL 70 28 4 (LM-PdCu) %

O

6-MDO 6-EDO 6-AMDO

.

SIS R STV e

B 15 (MR Sk f i ik Se-CLILR™
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Research progress on polyester chemical recycling and
industrialization
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Abstract: The use of plastics has greatly promoted the development of human society, and an astonishing amount of
waste plastics are produced around the world every year. Polyester plastic is one of the important plastics and is widely
used in many fields. This article first discusses the impact of the structural parameters of polyester on the degradation
process. Secondly, since catalysts often play an important role in the degradation process of polyester plastics, this
article takes the catalysts used in alcoholysis, ammonolysis, hydrolysis, and photolysis in polyester degradation as
examples to discuss the advantages and disadvantages of two types of catalysts, homogeneous catalysts and
heterogeneous catalysts. The advantages and existing problems of new degradation technologies and their catalysts are
also expounded. Subsequently, this article briefly introduces the catalyst-free degradation of polyester and ester-based
polyolefins. In addition, this article uses PGA, PET, and PC plastics as examples to demonstrate the transformation and
reuse of waste polyester plastics, and explains the current progress in the industrialization of polyester chemical
recycling. Finally, the challenges and future development directions in this field are reviewed.

Keywords: polyester plastics, plastic recycling, circular economy
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