hEIRIE RS 2025,45(1): 167~174 China Environmental Science

Sun H R, Yin M M, Tang H L, et al. Mechanism exploration for chlorine-mediated electrocatalytic generation of 'O, based on the equilibrium between CIO
and HO, [J]. China Environmental Science, 2025,45(1):167-174.

v.
/.

EF ClIO—HO, FEHHIHEN S REE 'O, MIEBRR

VAR BT I I, AT (K SRR A2 b IT AR 4N 221116)

WE: ST RGERA(CO)EALAE ISR RS A S5 £ B B R AL R P A 7% O 11 SRS LR AS S A 15 388 126 1 7K ALk 880 R 3 T LA g /b
T SR BRI LR B, R AR 22K 2 W] B(ROB)REDL A /K A B A5 T B Al Ir-Ta/Ti Al PYTI HABRIKI P 8, I BRI AN R 454 (CL R B L HaARATT
SURTE A Ho05+ ST Ox) % HLfk 227 'O, KM 45 SRR W, LA 10 b 3 AL 221K R AR 2 KRBT 96%I¥) RhB FL AT 45 567 P4 i 2. s K O,
1 HE R A RF IR ZR A () R GUTRAR(CIO ) i S SR (HO, )2 18] (9 P47 AT A — 7 o fo B 2 A3 O A7 A AT S LU AR AR I R B 0 T 10,
A BT R RR 7 5 1) 6 5 Pk B B ARG

XA JN T Y7 100 RhB B CIO—HO, T

PESES: X522 XHRFRIRES: A XEHS: 1000-6923(2025)01-0167-08

Mechanism exploration for chlorine-mediated electrocatalytic generation of 'O, based on the equilibrium between ClIO™ and
HO, . SUN Hao-ran, YIN Ming-ming, TANG Hai-liang, WANG Li-zhang" (School of Environment Science and Spatial Informatics,
China University of Mining and Technology, Xuzhou 221116, China). China Environmental Science, 2025,45(1): 167~174
Abstract: Because of singlet oxygen ('0,)’s strong oxidation capability and environmental friendliness, understanding the
mechanism of chlorine-mediated 'O, generation in electrochemical processes can enhance wastewater treatment efficiency and
minimize the side effects of active chlorine. Thus, electrochemical tests and treatment of Rhodamine B (RhB) simulated wastewater
were used to assess the performance of Ir-Ta/Ti and Pt/Ti electrodes. The effects of different conditions (Cl” concentration, chlorine
evolution activity of electrodes, H,O, addition, O, aeration) on electrochemical 0, generation were also explored. The results
demonstrated that the 'O,-dominated electrochemical system can remove over 96% of RhB and shorten degradation pathways.
Efficient 'O, production depends on balancing hypochlorite (C10") and hydroperoxyl (HO*) in the system, as an excess of either
suppresses 'O, generation. This study provides a theoretical framework for enhancing 'O, generation under various conditions and
the targeted preparation and modification of electrodes.
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