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Fig. 1 A schematic representation of the experimental

set-up for the catalytic ozonation
2 HiS5ihig

2.1 HEAEFIRAE
AN TRl TR A LA 23 A L i AR L9 1k 2



582 KX # ¥ T

P

%59 %

SRR 2 TR 1 TR, NIE 2 figk 1 R
A DLAR L TR (R 36 M 4143 B3k i 4 Ak ) BR
MnO, /y-ALO; 4, Fe,0,/v7-ALO, #l CeO,/
Y-AL O, #RI T 5 v-AL O, R EIA L1
SR FLARTE 26, 2~29. 0 nm, i MnO, /v-Al, O,
(Y FL AR M F 50, 1 nm. Al g TEEG
F4 i A 70 T 2R I 85017 5 4 ol i Ak 300 1Y G 3% T AR
INMR KK CeO, /v-AL Oy > Fe,0,/7-Al, O, >
¥-Al, O, > MnO, /v-AL O, , L& L8 16 A K. Fifi
#F CeO, 3k m M 34, FLAR 70 A7 FE A R 15— 2L,
RFLAAFURD B 25 1 ARUER AH L U /), 3 AT B8 2 i T
T 1 A 43 T 18 I 75 8 4B b ik 7 vh 4 J S Ak )
TR I% 2 T ZR ARG FLAE. BEAh X605 FH IS A A 390 1
TR 3 3647 T ICP A I, L 25 Rk 1 frow,
AT LIS A o — IR ] SRR S AR AR Y
AR B R 2 5 HL A AR R M 2 43 B TR
BIoR B A

Bl 3 AN R M4 4 B[] CeO, 1 28t A

) SEM B, WK 3 (a) ~ (D Al LLFE i,
MnO,/v-ALO; B 2 T A W R WOk /12 i,
Fe,0;/7-AL Os #1 CeO,/v-AL O ML HL 1 11 3

0.04

+Y'A1203
% —— MnOy/Y-AL,0;
§ E —— Fe,04/7-ALOs
T %o 002F tceoz/Y-Alzo;;
A2 !
e/ b \\'1
0 i,
—— 5.2% CeO,
o T = 123% CeO,
§ g rf\‘ —+ 17.0% CeO,
Dy 002F o
S% £ o
Q ..; .
. Xf‘*‘%_,‘m
0 10 20 30 40 50 60 70
D/nm

K2 #AERLELAH

Fig. 2 The pore size distribution of catalysts

E R s

Tab.1 Basic properties of catalysts

AL LR A/ (m? « g~ 1) fLIKB/ (em® « g=1)  SFEHLAE/nm  fUHRTEEA S & &/ % fliHEEEAS &8/ %

¥-Al; O3 317.8 0.4 29.0 — -
MnO; /7-Al; O3 189.9 0.4 50. 1 1.3 1.3
Fer O3 /7-Al Oy 337.9 0.4 26.8 1.6 1.6
CeOz/7-Al; O 387.1 0.5 26. 2 5.2 5.2
CeOy/v-Al, O3 212. 8 0.3 26.9 12.3 12.3
CeOy/v-Al Oy 226.7 0.3 27.6 17.0 17.0

['S46001 0.3 amim x2 DOKISE(M) [}

(a) AL O;

848! SEW.”

(d) 5.2% CeO, tr#k

S4800'1.0kV-86mm XA 00K SE(M) ="

(b) 1.3% MnO, %%

LB O 1500k AEM) e o

(e) 12.3% CeO, iz

S4800 1.0kV.8,

54800 3'0KY. 8- mm 200K SEMM) 1 ¢

(D 17.0% CeO, 1 #
K3 AREEALSEALRE CeO, & EE L F B SEM H

Fig. 3 SEM images of catalysts with different active components and CeQO, loading contents
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Study of catalytic ozonation by metal oxides supported
on Y-Al,O; in fixed-bed reactor

QI Wencan, WANG Jing, QUAN Xie®, CHEN Shuo, YU Hongtao

( School of Environmental Science and Technology. Dalian University of Technology, Dalian 116024 . China )

Abstract: Heterogeneous catalytic ozonation is an efficient technology in water treatment. However,
most of the researches are focused on powder catalysts and operated in static or semi-continuous
reactors, which are impractical in real application. Herein, continuous fixed-bed reaction system with
v-AlL, O, pellets as carrier and Mn/Fe/Ce oxide as active components is designed. Its catalytic
performance is determined in different conditions with p-nitrophenol as a model pollutant. Results
show that among the three supported catalysts and y-Al,O; carrier, CeO,/v-Al,O; shows the best
catalytic performance. Chemical oxygen demand (COD) and total organic carbon (TOC) removal
efficiencies are increased with the increase of CeO; loading content, hydraulic retention time (HRT)
or Oy concentration. With CeQ, loading content of 12. 3%, HRT of 15 min and O; concentration of
16. 2 mg/L, the COD and TOC average removal efficiency in 6 h reaches to 86. 3% and 91. 7%,
respectively. Moreover, the catalyst shows good catalytic performance under a wide pH range of 5. 0-

9.0 and the catalytic performance of this system remains stable during a long running time.

Key words: heterogeneous catalytic ozonation; fixed bed; metal oxides; v-Al; O,



