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Abstract: The active manganese oxide (MnO,) filter media was found to exhibit efficient catalytic oxidation performance in
removing ammonia nitrogen and manganese pollutants from water, but it was lacking in stability for the removal of bisphenol A
(BPA), and the interaction mechanism with other inorganic pollutants remained unclear. In this study, sodium persulfate (NPS) was
used to enhance the effect of the activated filter material (FM) on the removal of BPA. The experiment revealed that the removal rate
could be increased to over 80% with the addition of just 0.1mmol/L of NPS, and the removal efficiency was further improved as the
NPS concentration increased, ultimately reaching 100%. The addition of NH," and Mn>" was found to increase the production of
reactive species by promoting electron transfer and providing electrons, respectively, thus enhancing the removal efficiency of BPA.
The cycling experiment demonstrated that, while the FM exhibited good stability, the removal rate dropped to 48% after
11consecutive uses; however, this rate could be maintained above 65% with the addition of NPS. Free radical quenching and EPR
experiments, along with X-ray photoelectron spectroscopy (XPS) analysis, confirmed that the primary reactive species in the filter
material/NPS system were SO, ~, ‘OH, and '0,, with Mn(III) playing a crucial role in the catalytic oxidation process for removing
BPA. The addition of NPS facilitated the formation of Mn(III), thereby promoting the removal of BPA.
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Table I Water quality parameters

KIFBH EBTK K
pH {f 7.7~1.9 7.8~8.3
HIECC) 18~20 18-25
B4 (mg/L) 8.5~9.5 6.0~8.0
NH, (mg/L) <0.001 0.05~0.18
NO, (mg/L) <0.001 0.002~0.007
NO; (mg/L) <0.001 0.053~0.096
Mn* (mg/L) <0.001 0.09~0.16
B (mg/L) <0.001 0~0.135
Ca”'(mg/L) 0.11 11.09
Mg* (mg/L) 0.01 14.68

1.3 Sk

SERSAE 500mL AR TP REAT, R VA& ZR O 200mL.
B B VA 5 A 10mmol/L (1) BPA i £ V80 LEBEAR FR N
20g Ii5 PEEELT 50pumol/LBPA, LIk EEAS [ 484k 77
AR AR (0. 1mmol/L+ 0.5mmol/L. Immol/L) | &
PEER AL I UERL B BPA IR A8 U BT 1)
N G i AR A AR S 0.5mmol/L. BPA ¥
F% 50umol/L. JERIIE 20g & ZR T,k M5 il
AR B EAER AR A ISR BPA FRIAH 5, S Wi 7
Hh 908 1 i 0 W3R AT 3% B2 45 (2001 /min), 7F T 2
() Bsf 18] 1) B (0 104 30+ 60+ 120+ 180+ 240 300min)
I ImL AORERES T 0.22um JE 61T S 2 g, 357
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Table 2 HPLC set parameters

fHLY SRUNES i BERER SEAH R L)

Xy A(BPA) 275 ImL/mi 20 uL 25% £k

nm mL/min W 65% I

PP IR TP R ) 80% 4li7K
215nm ImL/min 10 puL
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PR IR IR ) 80% 4li/K
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2 FR5WE
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7 BPA WIUHWKR JE 4y 50 umol/L (451 R, 554K
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Fig.2 The removal efficiency of BPA in different systems
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Fig.3 Interaction between NH,/Mn>" and BPA in different systems
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Table 3 Binding energy and surface manganese morphology

of samples with different filtration media
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V) (%) (V) (%) Q) (%)
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