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Abstract: Ce(O), mesoporous microspheres were synthesized by hydrothermal method and loaded with AgBr
nanoparticles(NPs)on their surface. A small amount of Ag nanoparticles were obtained by n-situ reduction
by photo deposition method to prepare CeO,-Ag/AgBr heterostructure catalyst. CeO,-Ag/AgBr samples
were characterized by scanning electron microscopy (SEM), ultraviolet diffuse reflection (DRS),
transmission electron microscopy (TEM), fluorescence spectroscopy (PL) and X-ray photoelectron
spectroscopy(XPS). The photocatalytic performance of CeO,-Ag/AgBr(CAAB) was investigated with
Rhodamine B(RhB) as the target degradation material and xenon lamp (500 W). The results show
that the photocatalytic activity of CAAB-3 (36. 03 % AgBr) is the highest. When the concentration of
CAAB-3 is 5 mg/L, the degradation rate of RhB reaches 94. 84% within 80 min, which is 22. 3 times
of the degradation capacity of CeO,. After multiple cycles of experiments, the degradation rate of
CAAB-3 remains stable at 88. 55%. The plasma on resonance effect of Ag NPs reduces the
recombination of electron holes and photogenic carriers and enhances the photocatalytic performance.
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Fig. 2 XRD patterns of CeO;-Ag/AgBr composite microspheres
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Fig. 3 SEM images of CeO; microspheres(a),(b) and CAAB-3(c)
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Fig. 4 TEM images of CeO;-Ag/AgBr and EDX mapping of CeO,-Ag/AgBr

(a) TEM image; (b) HRTEM image; (¢) Ce element; (d)O element; (e) Ag element; (f) Br element

2.3 ESM-ATKIE R STHIE S

5 % CAAB-3 A&k, CeO, I AgBr 1) UV-
Vis Wt 3% B . CeO, (1 M) [ 9 K 34 #] 430 nm 2
AR N E, =1240/ AT LLEWRT 28 45 55 B2
H2.92 eV, AgBr fymi R ¥ K ik 8] 540 nm A 47, 7E
A OLOG XA — i WA . AgBr By A% Al 58 BE 4
2.58 ¢V, it xf CeO, F1 AgBr (44, 7] LU CeO,
(BRI i TR AE B F IR S . HLEETF CeO,
afi B, CAAB-3 19 Wi B 3 4 78 500 nm A2 47, 48
CeO, 1] L DX O ' 9 ) 280 % o i) oz 19 3 L 4 A

— CAAB-3
— CeQ,
— AgBr

300 400 500 600 700 800
Wavelength/nm

K5 CeO,,AgBr fil CAAB-3 1) UV-Vis G K
Fig. 5 UV-Vis absorption spectra of CeO;, AgBr and CAAB-3
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Fig. 6 PL absorption spectra of CeO;,AgBr and CAAB-3
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Full spectrum of CeO;-Ag/AgBr and high resolution XPS spectra of each elements

(a)full spectrum of CeO,-Ag/AgBr; (b)Ag element; (c)Ce element; (d)Br element; (e) O element
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Fig. 8 Visible degradation curves of RhB(a) and first-order kinetic fitting curves(b) of samples
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Fig. 9 Cycling photocatalytic test of CAAB-3
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Fig. 10 Effects of different scavengers on the visible degradation curves of RhB solution

by CAAB-3 composites(a) and degradation values(b)
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Fig. 11 Photocurrent response spectra of CeO;-Ag/AgBr and CeO;
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Fig. 12 Schematic illustration of photocatalytic
degradation of RhB by CAAB under visible light
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