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Catalytic Ozonation Performance
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Abstract:  Using aluminum ash, activated alumina, and coal power as composite carriers, a
low-cost ferric-based aluminum ash catalyst was prepared after these industrial wastes were pretreated and
loaded with iron oxide (active component) using the impregnation method. The catalyst was characterized
using particle strength tester, scanning electron microscope (SEM), X-ray diffractometer (XRD), and
brunauer-emmett-teller (BET), and the catalytic ozonation performance for removing COD from aniline
and phenol wastewater was investigated. The optimal mass ratio of aluminum ash to activated alumina to
coal powder was 48.5:48.5: 3, with an iron oxide content of 6%. The resulting strength of the catalyst
reached 115 N, while the specific surface area and pore capacity were 172.5 m*/g and 0.34 cm’/g,
respectively. Under the initial conditions of pH 8, ozone gas flow of 0.4 L/min, ozone dosage of 40 mg/L,
volume of aniline or phenol wastewater of 5 L, and catalyst filling rate of 30%, the maximum COD removal
rates for aniline wastewater and phenol wastewater reached 81.3% and 71.9%, respectively. The catalyst
had low preparation costs, stable catalytic performance, and effectively utilized waste resources for waste

treatment, demonstrating significant application value.
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Fig.1 Schematic diagram of catalytic ozonation process

A58 75 G AN [) FAATC L ) 28 ) A AL 790 )
PENERE , 70 b RSO HEAL R TR W) 46 pHL,
7K P SRR T B e R A N R S T S A R T R
OS2I, I XA TR A AR SE PR EA TN AHEAR 7R A
2 SN SR I U 2 B 1%, BIRE A AR SEA R A
P AT A B R K E 4T 3R A AL SR A B, B E

« 82 -



www. cnww 1985. com

IR, T AKR AR BB RARALA B R AEA R B AR

%40 B H 11

S ) [ 25 3R R — IR By o BCHE A AR S R P
IKHEAT P, B2 vV A ) COD, Bt T 5 647
5 K ER  a RE I R AR L SR S R B
(HJ 828—2017) il & /K FE 1) COD ¥ JEE .
2 #XR5i#%
2.1 BAFHYHERTEREES T

AN [ 23R T ARk L B o 5 %) 88 A 70 ) 0 5
P BURFL AR 25 R UL EE 1. nE M B AR
QAL ) ) R B JRE 4 2 123 N, Fb 2 T ARURD L 2
% 155. 83 m¥g F10. 28 em’/g, VAW BE % 2044 rp 55 K
P (4 3 0, A Ak R0 Y 0K B R B B L T L
T FBURFLE A T R 30 PR 87 A HL T 1
AR, L A B e E AU/ R K A A
AR S5 R B e v, o BT M AR i 2 AL
b ) T S ESRAGVE R . I Ah M E TR I A
W 2 AR, A 3% By il 2 11 3*4 Ak ) 1) Le
T AL A FL 28 32 85 2 172, 50 m¥/g F110. 34 em’g, 38 J&
Y 123 NBSGRF4 28 115 N AH b 3R T, A 6% 1
3 il £ 1 4 AR 700 ) B e T AR AL A I — 2B B
ER b N S AR LB U RN 1P £ i 2 (B s
FLI, 48 = B RE S L B 1) o3 R R A e A
AT N AN B 22 R FLIE , AT A 4R e A Ak R )
Ll 2 1 BRURTFL 2, 3 A ) T4 a2 A A 390 1) e b 0
P, R[] B 0 588 B 25 32 BN F s ), DY kR
T P 2 LRSI b ) 0 A SR

F1 SREREAFGRE LRERMLE

Tab.1 Strength, specific surface area and pore

volume of ferric-based aluminum ash catalysts
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17 30:70:0 6 92 | 160.72 0.31
2# 50:50:0 6 123 | 155.83 0.28
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Fig.2 Effect of catalytic oxidation of aniline and phenol
wastewater by catalysts prepared with different carrier

ratios
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Fig.3 SEM image of ferric-based aluminum ash catalyst
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Fig.4 XRD pattern of ferric-based aluminum ash catalyst
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Fig.9 Stability of ferric-based aluminum ash catalyst
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