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AgBr/ZnO Composite Photocatalyst ant Its Photocatalytic Performance
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Abstract: AgBr/ZnO composite photocatalyst was prepared by a simple one-step hydrothermal method. The composites were
characterized by scanning electron microscopy, transmission electron microscopy, X-ray diffraction, X-ray photoelectron spectroscopy,
ultraviolet-visible spectroscopy and photoluminescence spectroscopy. The effect of AgB1/ZnO system synthesis on the photocatalytic
properties of the materials was analyzed. The photocatalytic activity of the composite catalyst was investigated with rhodamine B
solution as a target pollutant. The results show that an optimum AgBr/ZnO-2 composite with a molar ratio of AgBr to ZnO of 1:5 has
a degradation rate of rhodamine B of 98.98% for 60 min under visible light irradiation. Compared to ZnO, the photocatalytic activity
is improved and the degradation rate constant is increased by 11.08 times. Compared to commercial TiO,(P25), the degradation rate
constant is increased by 10.14 times. That is mainly since AgBr/ZnO has a lower electron—hole recombination ratio than ZnO, and the
optical absorption band edge of the composite catalyst is red-shifted, thereby enhancing the absorption of visible light.
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Fig. 1 X-ray powder diffraction patterns of ZnO and

AgBr/ZnO composite samples
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Table 1 Elements proportions in AgBr/ZnO-2 sample

Element Mole fraction/%
(0} 51.3
Zn 41.5
Br 3.4
Ag 3.8
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Fig. 4 SEM images of ZnO and AgBr/ZnO-2 sample
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24 FEAANKIE

MR EHEUR OGS LIFST ZnO F1 AgBr/ZnO &
HIEE R HL = 7O A BT ZH P
6 4 ZnO FI AgBr/ZnO &4 FEHE i DB
T, BAE AL B L1 400 nm Ak HY B 5 0
FEHA A FE IR, % UV RS E R T E B
THALRMIE L% RSP, 5 AgBr 5]
N FE D RS W s R ) R R AR, XRWIR S
HEAL T TE B St Jit 46 K A7 R 14004 i, == 7Ok
IUB=RE BTN

6 UK G (PL) 6 1% 2% AN HF i 1) 06 5 B2 R
AgBr/ZnO-2= AgBr/ZnO-1>AgBr/Zn0O-3, ] WLEEH
AgBr ZALLEIRIIE I, PL Gk 5mE £ I ECE
e, DRSS A it 1) FL =2 7 O () 245 3B IG. H
TG RS ARG AT PG .
2.5 FSMNATLBRETLIE

Wil 7a fizr, ZnO WO 248 R 2 FAk T4 4h
JGUEBL, AE 400 nm Ab B AR %, FRWIIALH
HHRINCIE G YE. 5 ZnO AL, %
G PR G IR 2 Wy T B 2 31 B R K



49 B 1 W

o 55 AgBr/ZnO R REDEHEALG I HEAL T RE .+ 207 -

ZnO

AgBr/ZnO-1
AgBr/Zn0O-2

Intensity

AgBr/ZnO-3

00 600 500 600
Wavelength/nm
Bl 6 ZnO I AgBr/ZnO E&FEHE M KIDEBUOL
Fig. 6 Photoluminescence (PL) spectra of ZnO and AgBr/ZnO
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Table 2 Photocatalytic degradation kinetic parameters of
each sample

Sample k/min™" R

ZnO 0.006 5 0.9927
P25 0.007 1 0.9883
AgBr/Zn0O-1 0.0632 0.9963
AgBr/Zn0O-2 0.0720 0.9972
AgBr/Zn0O-3 0.063 8 0.9960

. . 2 . . .
k is degradation rate constant; R~ is regression coefficient.
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Fig. 10  Effect of reuse numbers of catalysts on the

photocatalytic performance

i 10 7L, FESh AgBr/ZnO-2 [RGHEAL I BE
TEARIARI 5 k)5, H R IEHR 98.98%~
89.27%, FWIFENM AgBr/ZnO-2 7 1 SEI6 h {54k
SR RI RBOG N, BEMR R TR (AAHLLTA%
SR ILAEAL ), FESL AgBr/ZnO-2 R TR
B3 igs, 5 IRESHH, HBETHEAL 10%,
GNPy BN EEE (O R e o0t

N AERR SRS AgBr MR INFLRE, HET
TIEIJEFEM AgBr/Zn0O-2 1) XPS Wik, & T
K ICEFT B3 3). XPS i M Ag mi OGS
gl 11 AE 12 Bros. B 11 AT, Ag B R
ARFE—E, M Br S = HIAD RS, R
AgBr & &R A BT F R tHE A AgBr 4



49 B 1 W

o 55 AgBr/ZnO R REDEHEALG I HEAL T RE

° 209 -

fiE I LE Bl AN 10.52%, ETF4 27.55%. HHE 12 AL,
X Ag 3dsp, Fl Ag 3dsn 456 BEIIIEAIIR BT
367eV M 373.0eV AL, 7376 N Ag(1)F1 Ag(0)fFUiE
LB WA KN ARG, Ag0) & =R
o, e Ag(D)AX BT, KRS ARG
Ja, AHEZ AgBr #i50# . 1T LLACAH AgBr & &1
BEAIG, AR EERAT h FEAR R T BRI R A

#R3 KM AgBr/Zn0O-2 XBRIFEETE LG

Table 3 Elements Proportion of AgBr/ZnO-2 sample
before and after illumination

Element x(before illumination)/% x(after illumination)/%

O 51.3 49.8

Zn 41.5 43.5

Br 34 2.8

Ag 3.8 39

x is mole fraction.
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Fig. 11 XPS spectra of AgBr/ZnO-2 sample after illumination
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Fig. 12 High resolution XPS spectra of Ag 3d
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Fig. 13 XRD patterns of AgBr/ZnO-2 sample after illumination
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