HKBA 2026,45(6) :84-91 Water Purification Technology

kAR S B A |

Y ¢

B, BRRAS, SKEERE, %5, WTWLGIRE) T Fey 0,@ MnFe-LDH (& fLid S 2 B2 T X IHER BOFEAR[ 1], HoKHR, 2026, 45(6) : 84-91.
Hu C K, Chen J J, Zhang B'Y, et al. Activated peracetic acid with Fe;0,@ MnFe-LDH process for caffeine degradation under visible light actuation[ J].
Water Purification Technology, 2026, 45(6) ; 84-91.

A MR E T Fe, O, @ MnFe-LDH & . 1T & Z B T 2 X o Mk
) B fi
BARURR BRI SRR R AR i

(1. JETTHE T2 B K R IR EE 9T i AR A ] 3610242, JE T T /K WIRMIFH S548 5 S0i0 % maE ] 3610243, 1R
BRFHI TREEARAR M 364000)

H OE (B8] AXETEFRTSE SR AT RRAREAR LU XK FREE Hh R R (R385 de My ik IR ( CAF) | RH e ALK
RS RGN E R B, [F7iE] RIS G T HA B P R 4 i S8 L) (Fe,0,@ MnFe-LDH )
AR, i I A -0l WL S SHGTE (DRS) Ml X G TRERE (VB-XPS) AR IEAE MR M GE, M Tl il
JEFREYE Fe,0,@ MnFe-LDH PhRliT 48 282 (PAA) T A FEA# CAF KR B4 T PAA Uik MALFIEInE W44 pH . COY
W BE R FETR (HA) MR EE S B XN CAF FEIRIOSENT, (&SR]  Fe,0,@ MnFe-LDH JE I A RIS 554 | GEA S0 )it 4= 2%
WMFEA RO, £ PAA BERE R 0.70 o/L AL FIBIN R 0. 20 ¢/L B],500 pe/L B CAF #£ 5 min PIFEAR 3
iK% 88% , LM FITF CAF 25k, COT X CAF KB HAMEIEH, M HA BHIEHE T CAF MKk, 1EHRE RN,
Fe,0,@ MnFe-LDH B &M 5 5 , X CAF ZLBRRAIE 80% ., [HiL] AT ET ol WL T Fe,0,@ MnFe-LDH [
PAA T 2[R CAF BYRRIR R  AKAR 5 Yo iy A TG BRI T —FP AR 7 2, oA RIFRI N AT &% .

FER IR R LR ek BhE ;R

RESHES. X703 XEIEER: A XEHS: 1009-0177(2026)06-0084-08

DOI; 10. 15890/]. cnki. jsjs. 2026. 06. 009

Activated Peracetic Acid with Fe;O, @ MnFe-LDH Process for Caffeine Degradation under
Visible Light Actuation

Hu Chengkang', Chen Junjie', Zhang Yangbo', Li Qingsong">* , Qiu Changsheng’, Yang Haipeng’

(1. Institute of Water Resources and Environment, Xiamen Institute of Technology, Xiamen 361024, China;

2. Key Laboratory of Water Resources Utilization and Protection of Xiamen, Xiamen 361024, China;

3. Fujian Dongshenghong Engineering Construction Co. , Lid. , Longyan 364000, China)

Abstract [ Objective]  This paper aims to explore an efficient and feasible degradation technology to address the emerging
contaminant caffeine (CAF) in aquatic environments, which poses significant threats to human health and ecosystems. [ Methods] A
magnetic Fe-Mn layered double hydroxides (Fe;0,@ MnFe-LDH) composite material was synthesized via an in situ loading method,
and its photocatalytic performance was evaluated using techniques such as UV-vis diffuse reflectance spectroscopy ( DRS) and valence

band X-ray photoelectron spectroscopy ( VB-XPS). A synergistic system combining magnetic Fe;0,@ MnFe-LDH with peracetic acid
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(PAA) process under visible light was constructed for CAF degradation. The effects of PAA mass concentration, catalyst dosage,

initial pH, CO? concentration, and humic acid ( HA) concentration on CAF degradation were investigated. | Results |

Fe,0, @

MnFe-LDH exhibited an ordered interfacial band structure, effectively suppressing photogenerated carrier recombination and enhancing

photocatalytic activity. At 0.70 g/L PAA and 0.20 g/L Fe;0,@ MnFe-LDH dosage, 88% of 500 wg/L CAF was degraded within 5

min. Neutral conditions favored CAF removal, while CO>™ exhibited inhibitory effects, and HA slightly promoted degradation. Cycling

experiments revealed that CAF removal efficiency remained above 80% after five reuse cycles of Fe,O, @ MnFe-LDH.

[ Conclusion |

This paper successfully constructs a visible light-driven Fe,O,@ MnFe-LDH and PAA synergistic process for efficient

CAF degradation, providing a promising technical solution for managing emerging contaminants in water bodies.

Keywords caffeine (CAF) ; peracetic acid (PAA) ; photocatalysis; synergism; degradation
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