RE ISR 2025,45(11): 6343~6352 China Environmental Science

e GRS WL SR o5 KL AT WO HE AL ST (7], b R EREERLE, 2025,45(11):6343-6352.
Cai J, Xu Y Y, Wen G. Visible-light-active defective MoOs for photocatalytic algae inactivation: Preparation and mechanisms [J]. China Environmental
Science, 2025,45(11):6343-6352.

SRR L SR & R BT TS AL AL B 5

28 GEARVEVE, ST NI (P AR K SR BT RS 5, VG b K Y TR A A5 S S T S 5 O G 44 B B
FE TR SIS %, BT PHE 710055)

TR TR PSR BVER IS £ )8 B ) il % MoOs/MoOs—, JE AL, R AT X S A5 (XRD) X 41 4ot i1 ik S (XPS) 414 v W AT (SEM)
HER - W38 IR 6 (UV-Vis) 5T Boot BB 22 VE BT T RAE I RGR TG AL BRSO 5 15 LR 45 JE R 1:0.2g/L MoO3/MoOs-,, Jefik
AFRILE R WG R U 6h J5 R 25 BRIE 98.36% 413 a; AR BE pHL {170 FE P (4.0~ 11.0)R I 0 S s OH,, HAE AN IR UG 30 R 47 R AR R Bk
FEVERE S K SEIRUF SO AL I R R TR A 25 70 (0 R [ R COH)RIEB AR A r (-0 ) A5 M 0 i 6 1 T4 40 T 2 0% 1) B DX 28 9 L WD T
MoO3/MoOs- Hi b B BE (¥ A% LA FH AL .

FKEIT: MoOs/MoO;s i A WLG; JGHEMF: 38

PESES: X131 XHRFRIRES: A XEHS: 1000-6923(2025)11-6343-10

Visible-light-active defective MoO; for photocatalytic algae inactivation: Preparation and mechanisms. CAI Jie, XU Yuan-yuan,
WEN Gang" (Shaanxi Key Laboratory of Environmental Engineering, Key Laboratory of Northwest Water Resource, Environment and
Ecology, Ministry of Education, School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology,
Xi'an 710055, China). China Environmental Science, 2025,45(11): 6343~6352

Abstract: This study reveals the mechanism by which MoO3;/MoOs., photocatalyst inactivate algal cells. The photocatalysts were
synthesized via hydrothermal and thermal polymerization methods without introducing foreign metal ions, and their physicochemical
properties were characterized using XRD, XPS, SEM, and UV-Vis spectroscopy. The photocatalytic performance for algae removal
was evaluated under visible light. Results demonstrated that 98.36% chlorophyll a was removed by 0.2g/L. MoO3/Mo0O;_, within
6hours and the photocatalyst exhibited effective algal inhibition across a broad pH range (4.0~11.0). Additionally, the photocatalyst
maintained stable performance at various initial algal concentrations. Quenching experiments confirmed that photogenerated holes
(h"), hydroxyl radicals (-OH), and superoxide radicals (O, ) were the primary reactive species responsible for algal cells inactivation.
This result clarifies the core mechanism of MoO3;/MoQOs_, in photocatalytic algae removal.

Key words: MoO;/MoOs ,; visible light; photocatalyst; algae inhibition
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Fig.1 Scanning electron microscopy, EDX and transmission electron microscopy of the photocatalytic materials
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Fig.4 Changes in surface morphology and membrane permeability of algal cells during photocatalysis
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Fig.5 Evaluating the role of reactive species scavengers in the photocatalytic inactivation of Microcystis aeruginosa
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