J
Eh 50 TN A 5543 B L0 2024 4F 1]

Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol.43,No. 1  January 2024
Knowledge Web

DOI1:10.7524/j.issn.0254-6108.2022070601

285, BRI R, XIRN, 2. BRFEY BUKIACRTAERRED BT R RODT TR (7). 2R84, 2024, 43(1): 102-111.

MIAO Wei, CHEN Zeliang, LIU Zhengang, et al. Research progress on waste-biomass-derived carbon-based photocatalysts by hydrothermal
carbonization [J]. Environmental Chemistry, 2024, 43 (1): 102-111.

EFEYBUKRRUITEBRE L EXH BT RER

g &' KRR XRRETF &

C1. E TR BEABRA R, Jbat, 1001205 2. H EREGEAESIREEH T o0, JEat, 100085 )

B B KIS R 2T BB ACUE 9 S A W A A B A B . S A W ol s K R e A il
BRHOCHEALAARL, AT SCEUR W0 s (BRI T, T EL Al s e A A Ao 9 A 107 FH 2 i R 75 e I BE TR
FEBL. AR Zr K A IR A ] 95 ) 82 55 A ) RO RO PR A B K R | ke i MBI S5 R =2, O
ARG RGN g OCHEALYLE RIS D7 M BT BERE. 5, AN T 3 FOGHEIL A &, I L
PRFNYIALEER 5 SRIG 700 BEDA T 45 2R HEAL5R) RO A B ADG AL PR RE S R iR A, LA B AT HILYS G
fit . HEBEER. M. RN CO, b G 4 TN e, W IZOUOR AR BT ST E A
KT 1M BT T .

KR RFEWE, ke, kR, kA, BREDCHELR, St

Research progress on waste-biomass-derived carbon-based
photocatalysts by hydrothermal carbonization
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(1. China Urban Construction Design & Research Institute Co. Ltd., Beijing, 100120, China; 2. Research Center for Eco-

Environmental Sciences, Chinese Academy of Sciences, Beijing, 100085, China)

Abstract  Hydrothermal carbonization (HTC) is a facile and environmentally friendly
thermochemical conversion technique for waste biomass. The preparation of carbon-based
photocatalysts from waste biomass by HTC can realize the value-added utilization of waste and
alleviate environmental pollution and energy crisis through photocatalytic applications. In this
review, photocatalysts derived from waste-biomass by HTC are divided into three categories:
hydrochars, carbon dots, and carbon-based composite photocatalysts, and their research progress in
preparation, photocatalytic mechanism, and application is comprehensively summarized. Firstly, the
synthesis of these photocatalysts, including the formation mechanism and the physicochemical
properties of the products, is outlined. Secondly, the photocatalytic process and performance
improvement methods of three types of photocatalysts are described, respectively. Thirdly, the
photocatalytic applications in organic pollutant degradation, heavy metal removal, disinfection,
hydrogen production, and CO, reduction are listed. Finally, the future research focus and
development direction in this field are prospected.
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Fig.1 Classification and applications of photocatalysts derived from waste-biomass by hydrothermal carbonization
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Fig.2 Synthesis routes of carbon-based composite photocatalysts via hydrothermal carbonization
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3 Yt#E4L N F (Photocatalytic applications)
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C3Ny/AgCl 5 T 45 40 B = M B A G HEAL . 78 LED JT MRS T, %82 & A1 BHE Mt RhB AYR0CR 43 J2: g-
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REVEFH 4R CO,. HyO FIICHLAT F, PRI R A = %o £ 20 | 7K 38 R4t 8 1) 2 1k B AR T AV A e/
Mgln,S,/BiOCL. Chen %55 FHIR i 15 7K A BT 1) Fel 4 15 U Ay SRR a4 T 7K #ome, v i) 5 0kl + 07 9
SREIE T Fe—O—Si £, i L AE T WG b Fe,O5 B4 5 B Kk , 76 SR TRV T rFoks B 22 1 ¥ i 4
5 A A HyO, I 3E 43 i R -OHL LAY A f B frle — Y g W (9% o2 e o 91, JHL 32 SO 2 o7 348 38 8 45 Ry
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4Rl H B m it | SUR RS AT AR, T L2 B RE AR AN AR R Y B, AR SRR
BN i B s ™ T . Xu G507 DAET 4k 28k Rt 3 ok 7 i B 7K B AR il 4 1 K . iAok
e n] LLAE A WG RO O, 148 R -05, s Cr(VI) 3R )58 Cr(TI ), Hoif 4 (k=0.46 h™') it = T BiVO,
(k=0.15h™") . CdS(k=0.28 h™") Fil g-C3N,(k=0.46 h™") A& Ge At Ak . i W 58 AR [R] 0 7 76 N 7 2 4
B0 E 740N & T HAA I PE (=0.42 h ') /K e AL 7). Qiang 261 FHMRAE Ay JRUR} i 2o 7K 44
HALT 5 N B4 SO0/ 5 4 8 A HUHEALAL & WA kL MIL-53(Fe) & &, HREE RIET &4 Cr(VI)
AN 05 1 B2 A 15 K. S H 6 0 76 4 S8R I [ s T 1 Sl 23 I R, AR 1 T e A 19 23 5, AT 4
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T He R AR, A A Ak ) 2 4R AR B 2 0E A L X B AL R 2 B Cr(VD) Y R R B
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R AR SN AR 2R A A W B R AR I CuSOy, 18 ad K B AL il 5 T — R FIK A /Cu B Gk 7E 1
it FE i, CO, F1 OH B P W FFF 7RI PR 067 A5 L, JE il iR £k rh [ 4K (HCO5 ™), SR J5 il i — R 51 A fkid
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JER R e 24 A CO. Cu 19 Fermi BEZLAIC T n U= SR /K B¢, WA 12 A 4 RHR FL g 40 B, [R]INE A
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4 451853 (Conclusions and prospects)
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