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WA, i, Wik, s, Jrilg
(NG B TR KA IRIR B 4B, AT 610225)

TEE. R4 5 M4 AR P A R ACIE Y AR ZE Fenton fEALF, T IERERR Z FR/K B XT Mn, (Zn, , Fe,0, HPE4 K Bk
(SF-MNPs) FEAT I REALMEN, H]%5 743 Mn,, (Zn, ,Fe,0,@ Si0, (MZF@ SiO, ) #EPEAKR Z 5 W MEALR], RSG5 X%ﬂ“%‘a
JEHL T RE I AR B AL M IR T 25X MZF@ Si0, #-4T T 3RAE, LIMEA: WM R A kbl H 3615 (MB) S HARTS e, BT
[F#146 pH X MZF@ SiO, AL BER2m, FE AT (pH =6. 5) 5 T H,0, Fi . MZF@ Sio, ﬁ%ﬁniﬂl{mr‘“‘ﬂ MB
FERFERFEM, & MZF@ Si0, MFese tERIEIE FHTEBE , 0 T IL R N ALE]. 455K, JTEIE Sio, K SF-MNPs 56441
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B 1.0 g- L1, H0, BIFIHAR 74. 50%, MB ) EERFTTIA 94. 76% , — S H AR HHCH0. 046 6 min ™', MAF@ $i0,
FAT R AR PE AR I R % AR o P A ) A B o T T I8, MIZF @ Si0, + H,0, 1R % *"Eﬁ}ﬁ-{g’ﬁlt%
FH - OH; (DB S0, RENIEEFL T153 , 15 SF-MNPs 74E I AR ; SF-MNPs sp77 28 @A 1, 5 ) SOWPE A o e, 7
R, FTHl& Y MZF@ Si0, T #E5r 2, MARCRE (AE MLy, TEE M, T%I‘TEﬂ Jﬁid@dﬂﬂiﬂ i) ﬁﬁﬁf.g@'kiﬁé}ﬁﬁﬁ.
SR ML ; AESYH; 25 Fenton; ISR (MB) 5 WA &

emu-g

HES %S, X703. 1 jcﬁikffm . A XEHS 0250—3301(2022)05-2650-12 DOI;'“IO. 132.2‘7“./j.hjkx. 202108251 _ﬂ 4
*. __.‘ .‘ g 4 o F
Effic1ency and Mechanlsm of "Degrﬁdatlon of Methylene Blue Wlth H,0, Catalyzed byl
Magnetic Mn,| 6Zn0 JFe,0, @SlO & \ My
XU-Pong- ymg, YU Jing=,, HAO Qi, YANG Ying- g:hun FANé Shu- hong 4 “

Coll@e of Hesomces and Env1r0nmerlt Chengdu Universityof Information Teehno Og}:, Chengdu 610225, China)

Abstract To prepare fugh efficiency heterogeneous Fenton”catalysts l:mh _easy- “solid- liquid separation and good stability, Mn,  Zn, , Fe,0, magnetic nanoparticles ( SF-
MNPs) werg!functionally miodified through hydrolysis of tetraethylorthosilicate, and Mn,, 4 Zn, , Fe,0, @ Si0, (MZF@ Si0, ) magnetic nanocomposite ( MNC) catalysls were
prepared. MZF@ Si0, was characterized using transmission electron microscopy, X-ray photoelectron spectroscopy, and a vibrating sample magnetometer. The effect of
different initial pH on the catalytic performance of MZF@ Si0,, was investigated using methylene blue (MB) refractory azo dye as the target pollutant. Under the initial near-
neutral pH condition (pH=6.5), the effects of H,0,dosage, MZF@ Si0, dosage, and temperature on the removal efficiency of MB were investigated. The stability and
recycling performance of MZF@ Si0, were studied, and the catalytic reaction mechanism was speculated. The results showed that SF-MNPs were completely encapsulated by
amorphous Si0, , and MZF@ Si0, had a “core-shell” structure. Magnetic core SF-MNPs had good crystallinity with a spinel structure. The saturation magnetization of MZF@
Si0, was 18.6 emu-g ™",
the condition of neutral pH, the utilization rate of H,0, was 74. 50%, and the removal rate of MB reached 94. 76%. When the reaction time was 120 min, the temperature
was 303 K, and the dosage of MZF@ Si0, was 1.0 g-L™". The first-order reaction rate constant was 0. 046 6 min =", and MZF@ Si0, had good stability and recycling
performance. The solid-liquid interface reaction was the rate control step of the process. The reactive oxygen species in the MZF@Si0, +H,0, system were +OH radicles. The

and the remanence and coercivity were low. The dispersibility and solid-liquid separation performance of MZF@ Si0, were excellent in water. Under

coating layer Si0, could accelerate the electron transfer rate, and there was a positive synergistic effect between Si0, and SF-MNPs. The existence of oxygen vacancies in SF-
MNPs was also conducive to the electron transfer in the heterogeneous Fenton-like reaction. The as-prepared MZF@ SiO, MNC catalysts had a superior catalytic activity with
good stability, and they had the advantages of easy magnetic separation and reusability. Thus, MZF@ Si0, MNC catalysts have a wider range of potential applications in actual
printing and dyeing wastewater treatment.

Key words; magnelic catalyst; heterogeneous; Fenton-like; methylene blue (MB) ; degradation
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Table 3 Degradation performances of MB with different magnetic catalysts
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