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Research progress of high-value conversion of waste plastics based on pyrolysis technologies
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Abstract: The treatment of pollution caused by waste plastics and their recycling and resource recovery have become global challenges.
Pyrolysis is a key technological approach for achieving the chemical recycling and high-value conversion of waste plastics. From the
perspectives of technological development and industrialization, the major advances and challenges of fundamental researches, process
developments and application promotions of waste plastic pyrolysis technologies were reviewed. The pyrolysis mechanisms of various
types of plastics and different pyrolysis technologies were analyzed, and the effects of key operational parameters on the distribution
characteristics of target products were summarized. The achievements of pyrolysis technologies for waste plastics in preparation of
liquid fuels, hydrogen-rich gases and light olefins were summarized, and industrial demonstration cases and future developments of
pyrolysis technologies were discussed.
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Fig. 1 Waste plastic industry supply volumes (a) and supply volumes of different treatment methods (b) in China at 2022—2024"
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Fig. 2 Schematic diagram of processing methods of waste plastics'”
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Fig. 3 Overview of review
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Fig. 4 Schematic diagram of pyrolysis mechanism of LDPE!!
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Fig.5 Processing effects of different waste plastics (a) and
scale-up experiment image (b) of catalytic reforming

process based on Joule heating!*!
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Table 2 Advantages and challenges of different pyrolysis technologies for waste plastics

PR T e % 0H
FEACHAE VRIS L 5 ARG, (0 A I S B AR 55 2SR BRI T (Bt pb [10.31-33]
R S R 328 YR,
g e 5??” IR S RS P LU RS, TR T2 B MO S B P R0 [34-37]
DI
T 6 R 2 R SRR L9026 A
ety IRPERRHL R A RSRAS, BRI T e e B 47 AR B [38-39]
VP P
SEBTHR N R IR T ITH R AL TRHOK T AR S AR SORHEREREAT P — 58T [40-41]
B O AT R 3L S U
PR AR T T A R T A 043
BOHRRBN AR I 2, 5P AR5 B A R S [42:43]
A N P A S o 72 1 2 5 B A,
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IR 2E5 4, RIS 0L IR = o T
SO . AR P SR, AT I 4 R o L R Ak HE
FEAL TR A T VE AR A 55 T B aok 6 1 b T 4% i AL
FURRPEFNFLAE MU H AT, R SRR e (e A ™
VI EBAWASRE L B &SRR
2.1 &R

J52 SR A 7 Ak AR R TS AR IR R B — =
Wi, @ AR AL T AN TS, A g A IR R A Rk
PR B BEAE VR A B ot 2 0 IR B T S A e ke
SR B IME = il e WU ST AR T — Rl 2o
HEALF(Rh-CeO,/CeHY) , I TEK I (300 °C) T &
TR R NS AR R R, Rh 1R
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Table 3 Catalytic performances of typical catalysts for preparing high-value products from waste plastics

fiE AL SRSLIRJE /°C F =Y RV AL/ B R 2 ‘H b é}%

BN /% SCHR

Rh-CeO,/CeHY 300 AR 99%% 78.3 [47]
LSP-Z100 240 ol 81%" 99 [48]

- AR ST B AL 71 280 KBE BT 5 R A B I b 80%" 57 [49]
Lewis f2 V5050 B TR FE AL 71 <100 C6~C10 S sz 100% 63 [50]
BRIEAEAL A 300 AAH L BERR K 55.6 mmol/g? 97 [51]

Fe/AC 500 S 112.71 mmol/g® 65.5 [52]

Ni/ALO, fi Ak 7 800 CE N 62.26 mmol/g? 2.2-2.6% [53]
H-ZSM-5% 730 C2~C4 12 T I 1% >90%% 90 [54]
Zn/b-Zn0? 280 T I R A AT IR AR RN C2~C4 iR 70%~84% 73 [55]
TR SR S B - SR S 320 Vil > 87%% >95 [56]
HZSM-5 + CuZnZrOs 380 Fz 62.5%" 60 [57]
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Fig. 6 Schematic diagram of novel cleavage process'®!
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