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Abstract: With the widespread application of poly(ethylene terephthalate) (PET) in beverage bottles. textiles.,
film, and synthetic fibers, the environmental pollution caused by discarded PET products is becoming increas-
ingly prominent. Chemical upcycling of waste PET to prepare high value-added materials is an important tech-
nology to solve the environmental pollution problem of waste PET and ensure sustainable development of re-
sources. Based on the work of our research group in this field. this article introduces the research progress on
the preparation of high-value porous carbon and metal-organic framework (MOF) material from waste PET in
recent years, summarizes the preparation methods of different types of porous carbon and MOF, introduces the
influencing factors and reaction mechanisms of PET degradation and carbonization reaction, and discusses the
applications of the prepared porous carbon and MOF in interfacial solar-driven water evaporation and its integra-
tion with photocatalytic degradation of pollutants and thermoelectric power generation. Prospects are made for
the future development direction.
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Figure 1 Scheme of preparing porous carbon through the carbonization of waste PET at 500 °C or 700 ‘C, foll-

owed by KOH activation (Reprinted with permission from Ref. [22]; Copyright 2022 Elsevier)



11 T IR 4 R SR K T W IR £ — TR TH PG S Bk BB <5 T - A BILAE S R © 1457 -

[F1) A 3 — 200 38 5 B A M 52 K N # e B R
LA E AL (R 2) . 55— 5 T . 4 Al AR AR
S 3 FLR) o A B A RE R UL A R A A AL AR
L, te R B ik 827. 6 m /g, R Z ALK
RN 24.9% . T LR 2 LR
LI 1 ZnO A1 05 36 PR B AR, fiE b PET 7
550 “C AR 7T 4 sk A il & 22 FL B 1 7 RS
O EA R RBERE . T 2 AL, R &
TG Wy 31/ Ak~ 05 A . 2 FL IR B9 L 3 T AR e ik

1164 m*/g. BFIEEM,Zn0O B Lewis B2 P 54T ik
PET i 5 , I TITAE 103 A7 o & M 6 D5 75 26 1Y
o T R A 7 ) o K R i 7 ) S R B O
[] 2R 5 2 1l Btk A1 ORE B i 2R A A TR A I B
FLC0. 4~2 nm) . HULFEF, ZnO i85 1) P BAR AR
YEH A HE A K A FL(2~50 nm) AT K FL (50~
100 nm) . fHAFHE 1 1J2 , ZnO W] LU AL R 55 R ik
TR T Tk A i L AT O 2 i HOIR ) 2 A LR

Controlled carbonization

Waste PET

-
- SN

Melt mixin
"le ° \\l g "I

] » |
‘\‘ ‘ @0 H \

+ Degradation N

ZnCl,/NaCl

s, Crosslinking,
Y\, cyclization, efc.

Intermediate degradation products

Hierarchically porous
structure

B2 KEmh b Al PET AT 4k bl 4 HAT AR 5% B2 00 4 K LI 45 9 2 SRk (9 7% 35 7 (2019 The Royal Society

of Chemistry JRALEA])

Figure 2 Scheme of the mechanism of “controlled carbonization” of PET using ZnCl, /NaCl eutectic salts (Reprinted

with permission from Ref. [30]; Copyright 2019 The Royal Society of Chemistry)
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Figure 3

Scheme of the “step-crosslinking strategy” for the conversion of PET into nitrogen-doped porous carbon by

using melamine and molten salt (Reprinted with permission from Ref. [33]; Copyright 2022 Elsevier)
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Figure 4 The crystal structures of some classic MOFs prepared from terephthalic acid
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Figure 5 Scheme of the conversion of waste PET into UiO-66 through one-pot solvothermal method

(Reprinted with permission from Ref. [52]; Copyright 2019 Elsevier)
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Figure 6 Scheme of the conversion of waste PET into MOF through “two-step milling strategy” (Reprinted with
permission from Ref. [597]; Copyright 2023 John Wiley & Sons, Inc.)
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Figure 7 Three types of solar-driven evaporation: (a) bottom heating, (b) volumetric heating, and (¢) in-

terfacial heating (Reprinted with permission from Ref. [19]; Copyright 2018 Springer Nature)
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(a) Scheme of the mechanism on the interfacial solar steam generation by using porous carbon-

wood bilayer evaporator; Schemes of the mechanism on the reduction of water evaporation enthalpy using (b)

wood and (¢) porous carbon (Reprinted with permission from Ref. [31]; Copyright 2022 John Wiley &

Sons, Inc.)
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Figure 9 Scheme of the mechanism on the interfacial solar evaporation of N, O-doped porous foam evap-

orator (Reprinted with permission from Ref. [35]; Copyright 2022 John Wiley &. Sons, Inc)
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Figure 10 Scheme of the interfacial solar-driven wa-

ter evaporation and degradation of dyes using the
Fe, O;-porous carbon foam hybrid evaporator (Re-
printed with permission from Ref. [78]; Copyright
2022 Elsevier)
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Figure 11 Scheme of the interfacial solar evaporation and photocatalytic degradation of tetracycline using Co-MOF/

CNT-cotton cloth composite evaporator (Reprinted with permission from Ref. [55]; Copyright 2022 Elsevier)
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Figure 12 Scheme of the synergistic interfacial photothermal water evaporation and thermoelectricity generation process

based on organic sponge (Reprinted with permission from Ref. [84]; Copyright 2019 John Wiley &. Sons, Inc.)
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Figure 13 Scheme of the integrated interfacial solar evaporation and thermoelectric power generation using

hybrid evaporator (Reprinted with permission from Ref. [53]; Copyright 2023 Elsevier)
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