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Abstract: An a—MnO; nanomaterial (a=Mn0>—OV) enriched with oxygen vacancies was synthesized
via concentrated sulfuric acid etching method for the decomposition of ozone in water. Compared to
a—MnO, without sulfuric acid etching, the a=MnO,-0V sample exhibited significantly enhanced ozonolysis
performance. When the catalyst dosage was 0.05 g/L and the ozone concentration was 3 mg/L, a=Mn0O,-OV
achieved an ozone decomposition efficiency of 98.0% within 30 minutes. By means of scanning electron
microscopy (SEM), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), and electron
paramagnetic resonance (EPR), it was observed that the oxygen vacancies on the catalyst surface serve as
active sites to enhance ozone decomposition. After four experimental cycles, the ozone decomposition
efficiency of a=MnO,-0V could still reach over 95%, and both its surface structure and crystalline structure

remained largely unchanged.
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Fig.1 XRD spectra of a—MnO, and a—MnO,-OV
2.1.3 FHEITRLM
a—~MnO, #l a =MnO,-0OV 1) XPS i 41 /& 2 fir
o FHE2Ca) AT, 7 o4 Ak ) 32 22 2 e Min 1O
PIRhIC R AR, EL7E 84 529 F1642 eV b F P H 1A .
B 4 AE 0, 43 90 % I8 T Min 3s. 0 1s 1 Mn 2p Y 45

HhE.

4 Mn LMM Mn2p O 1s
Mn 3s
BT} a-MnO,
Mn LMM
L MB2p 0 1 Mn 3
i JVJE a=MnO,
s Mn LMM Mn 2
- ' ‘ ‘ P Ols Mn 3s
ST 0-Mn0,-0V l
Mn LMM  Mn 2p
‘ 0 1s Mn 3s
NG a=Mn0,-0V l

1200 1000 800 600 400 200 0

JZ L i a=MnO,
2py,
Mn**(66.4%) Mn*(33.6%)

ST a-MnO,-OV

%( 2py)
i Mn**(49.7%) Mn*(50.3%)
FNEJE o«=MnO,
2p,,
Mny(59.0%) Mn**(41.0%)
SV I a-Mn0,-0V
635 640 645 650 655 660
L5 TEleV
b. Mn 2p
'y
A0S=3.36
=
&
A0S=3.19
/ a-Mn0,-0V
76 78 80 82 84 86 88 90 92 94 96
455 TeleV
c. Mn 3s
4 0,(488%
0,(51.2%)
ST 0-MnO,
0,43.2%
0,(56.8%)
ST a=MnO,-0V
#
o 0,(53.8%)
= 0,(46.2%)
FVLJE a=MnO,
0,(48.5%)
0,(51.5%)
SN G 0=Mn0,-0V
528 530 532 534 536
4 heleV
d. O 1Is

B2 «-Mn0,#1a-Mn0,-0V K XPS kit
Fig.2 XPS spectra of a—MnO, and a—MnO,-OV
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Fig.3 FTIR spectra of a—MnO, and «a—MnO,-OV
EPROGIE 73 M B, PR AL 700 B LT 1 375
JE 0 2.003x107 T AL #RAG I ) T EPR {55, X J2& H

AR AR B T oI R . L R s
P 1 5% A0 EPR {555 W 5 5 2 DI AH OC , PRt AH
F a-MnO,,a-Mn0,-0OV BA ¥ & & A A a5 100,
X 45N 5 XPS /M 45 A IS
2.2 fELFEEEN
2.2.1  RIEMEALTR i R A 5L RE

TEpH R 7 R EE R 4 C LTI R 0.05 o/
L R AHR B N 3 me/L ST, AS R A 300 o) B 4
() o3 FR R AN ] 4 T 7R o

c/c,

t/min
B4 FRFLATRENSEIR

Fig.4 Effect of different catalysts on ozone decomposition
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Fig.5 Effect of catalyst dosages on ozone decomposition
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Fig.6 Effect of temperature on ozone decomposition
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Fig.7 Effect of pH on ozone decomposition
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