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Research Progress of Catalysts Application in Catalytic Ozone Process
WANG Xiaoyue, LI Liang* , ZHANG Siru, LIU Bokang, ZHAO Junkai
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract As an advanced oxidation technology, catalytic ozonation has a good application prospect in the field of advanced treatment
of non-biodegradable organic wastewater. The catalyst can promote the decomposition of ozone and generate active free radicals,
enhance the degradation rate and mineralization degree of organic pollutants, and is a key factor affecting the efficiency of catalytic
ozonation. In this paper, the reaction mechanism of homogeneous and heterogeneous catalytic ozonation is described. In recent years
the classification and research progress of commonly used catalysts in the catalytic process are summarized, including metal ions, metal
oxides, carbon-based materials, mineral materials, etc. and their applications in advanced treatment of industrial wastewater are
summarized. The existing problems of this technology are discussed, and the future research direction and application prospect have
been prospected, which includes the preparation of new efficient catalyst, ozonation pretreatment of complex and refractory wastewater,
and advanced treatment of secondary biochemical treatment effluent.
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Fig. 1 Homogeneous and Heterogeneous Catalysts in Catalytic Ozonation
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Tab. 1 Performance of Typical Metal Supported Oxide Catalysts
AR 5% R 8 I Ak RE EZ BTN
NiO/AlL 0, TCP [TCP], =75 mg/L, pH {8 = 4.0, t = 40 min, [ NiO/ EBREN 94. 4% , L 3 H Al 35 [15]
ALO,]=5 ¢/ Hp LAY 1,76 £5, A 3
WG 2R T B, AT T 20
S
Pd0/Ce0, ERER (PA) [PA]y=5 mg/L,pH{f=4.7,1=5 min,Pd 2R N 4% PA Biog MM L7 R B [18]
e A R e Pk
Co/AL0, PA [PA],=88 mg/L,pH {H=2.5,[ RE] =40 mg/L,1= PA ZFREHN 98.9%,DOC %k [32]
120 min,40 g MHEALFIR N 90.2%; Co MIZ HH /7 L
AR, AL R R
Fe;0,/Co50, it i Y e [SMX], =20 mg/L, pH ff = 5.1, LA W # = 0.30 TOC £BRFEN 60. 0% , B 5L [19]
(SMX) L/min, =60 min, [ Fe;0,/C050,]1=0.10 ¢/L SFRE 44. 0%  REFHRE R

CeO0,/MWCNT SMX
Ce0,/AC t=180 min, [ R4 ] =50 mg/L

Mn,Fe 0./AC  SMZ

[SMX],=50 mg/L, [ f#4ki]=0.14 ¢/L,pH {6 =4.8,

TOC % B % Ce0,/MWCNT H [33]
56. 0% ;Ce0,/AC 2} 73. 0%

Fe:Mn=1:11.2,[SMZ], =10 mg/L, REFHE =0.05 TOC EBRFRH 90. 5% , I fif i3 5 [21]
L/min, [ Mn,Fe, 0,/AC] =0.05 g/L,pH fH=6. 1,0=8 min

EARE T 5 W TOC 224
RIEMRE 77.5%

Ce0,/SBA-16 W A(BPA)  [BPA],=0.01 mg/L,pH { =6.2, [ Ce0,/SBA-16] = TOC EK:HR N 69. 0% , 5 sl 5 [26]
0.20 g/L,t=90 min, Ce &8N 3% AR 2 4%

Mn, Cu, 0, /y- CAP [CAP], =10 mg/L,[ Mn,Cu,0,/y-Fe,05]=0.20 g/L, CAP B5E 2R, 490 2t SRR [31]

Fe,0; [ R%]=10 mg/L,pH {H=7.0,:=30 min AEBR Y 2. 22 A W] G AN G

TH AL AT WD o B DR R
HH A AL RERR 2

HERPRE A RURST . Wang 55 % B 1 75 i
R T ULIETE B y-FeOOH 2 i Ak A 3 2 1
45, H Fe® ZE4K pH & 0] AW AL AU L H,0,, B %
Fe* I BT BERCR A 2500 R 0 . Li 550 il F ke
PERRE AR B BRI /K Y TOC ZLBRFIET+ 2
78. 0% , 3 K M4k R AR AL /N r A HLIR 1Y AR
SR R AR —2 R R, Wang 2507
8T PR 8 A AR DR R TR R 1Y) TOC 25 Bk a4 1w 3]
90%A I, Lin %5585 5] O RS 1 805
() a-Fe(Cr') OOH BEJE AL, i5 5t (5 B AR M A
HEAEPERE . Yan 2570 L 251 434 T Si B
741 a-Fe,0, f Co Mn B4 vy-Fe,0,, &K 1B 42
Je WML R R TIAE 7R3 2 1Y B 2 BT IR 67 AL, RE A 3
BLARU IR B — figp W, 7 A T 22 B SR D R B NN 4 =i T
Yl RBRF, Zhu S R HIGUK S T2 &4
A LA BE (om-Fe, 0, ) , X B 435 $ 4t 2< B R ] 3k
82.0% ,om-Fe,0, B R FL AT B T 90k Fe,0,, T
15 YW I B FNA% BT, Fe® /Fe™ 1R S8 AL 3 A B4 I
FEA - OH B SRR, Wang 25 SR A [ 9 Ai7 3% 14

(YRR ALk BRARER ) il £ FeOOH i fk R 41k
Ff A% 25 (IBU) , & B FeOOH Hy ki 428 /)N, 26
FREL IR B R AL ROR B

(2) A7)

MnO, J&5H 5L 543 foc A R AR R
AR AE Z AL R N iz, 40, Zhang g )
il & B o A FLAR AL MO -Cl 5 Li % A
BT A T I BB PR RR Tl ] 45 Y -MnO, , FRIIESK
(| Ei e S D U = R Ao %) s e WS L
WAk, 72 AR Z G AR, Q- OH L 0; | BRERAS A
('0,) FEm AR T, TR IS Y YRR . Nawaz
GG BT S (- B- 8- y- N-FIT e-) MnO, B fift
AT FE R (4-NP) , Horf o-MnO, Ji& 3L f AR 3%
FOHESE R BB AT A S MnO, Sk - H
7 HE SR A ARk R S R S AR A A A A T
Y,

(3) AL

FRIEF R T y-AlIOOH . y-AL O, F a-Al,0,
%, Keykavoos S L) o SIS NI AR B T ) R 1 AR



TRH 5k, 5.

HEAL R AR SR T 2R AR BT A BIF 5T i

Vol. 42, No. 12,2023

FEERHEAL AT AR R BPA B9 LR, Qi 214 1)
v-AIOOH(HAO) .y-ALO,( RAO) ML FIE 1k 545
TR A 2 1 3 S5 3% B (2-MIB) , RAO f£4E | 2-MIB
2 BR% N 98. 4% ,HAO {h 27. 5% , A RAO 1
B R E LA - OH o 3 HAO D) L[ {4 6 1 52 17
S W ER T LA 5 5L A A, {2 HAO SRR 2
T 55 R, % 2-MIB Ay B e s, AR T - OH
A BRI Qi 451 TE R 2,4, 6 - = SR W ik
(TCA) B} & B, HAO G AL F RAO, A b AL R
P TR R R A AL R AR AR I TE R 7 05, HAO (136
TR B B v, AR T4

(4) HoAth 4 )& &

Hth 4 & E ALY % CuO, MgO , CeO, , TiO, ,
Zn0 , Co 0, F MM/ £ 4 J& & G A ¥, Turkay
SV CuO AL SR R B A R (HA) |, UE S

b B A I AL B R R4S b 7R 22 T 1 2% T
B, Zhang %5V AT AL CeO, KR Y I KBRS
MS1. 6% (IR #2152 91. 7%, ILAh , ik R4
S IR 2 13 (4 35 AL BE (20, 7 kJ/mol ) S AIK T B R
A (54.7 kI/mol) o Yang %517 SR ¥ e - e
B T 90K Tio,, 25 R R W, Ti0, MIFEFE 2 Ik
-OH /= BB 0 35 2 M R JE 28 (NB) 1 L BREUR
Chokshi %> FIILUTIE ATl 4 T Ag-La-Co 49k &
E4a B ALY, XSGR S (RBS) JLRHY TOC 2Bk
R 95% B B E AL IR T 62%, HA RIFH)
e Mk, Wang DY Sl & T W& B ALY
Cuy ,MnO, , FERAESAE T R LB AT 355 85%,
WFFE R IR Cu FEAE fb B 4 40Tk v ke I A A R Ak i
FEPIYER  Mn EIFEEERT 3% 2 5128 T LA LR
1 4 A AR B AR

&2 MR G IR AL IR R PERE
Tab.2 Performance of Typical Metal Oxide Catalysts
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Tab.3 Performance of Typical Carbon Material Catalysts
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Tab.4 Typical Systems of Combined Catalysts and Reactors
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