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Advanced Treatment of Dye Wastewater by Mn/Cu/Ce Composite
Catalyst with High Efficient Ozone Catalytic Oxidation
ZHANG Hanwen' , XIE Jingyi1 , LI Miaomiao' , LI Guiju1 , CHANG Gaofeng2

(1. College of Marine and Environmental Sciences, Tianjin University of Science & Technology,
Tianjin 300457, China;
2. Tianjin Environmental Protection Technology Development Center, Tianjin 300191, China)

Abstract: In order to meet the need of a chemical enterprise for upgrading dye wastewater after biochemical treatment to
improve water standard requirements,the dye waste water was treated by catalytic ozonation with activated carbon as
carrier, Mn, Cu as active component, rare earth element Ce as ozone catalytic oxidation of composite catalyst in order to
explore the effect of the removal of COD and aniline, determine the best process parameters, and conduct continuous opera-
tion and water quality stability test observation. The experimental results show that the removal rate of COD could reach
73.62% when the initial pH of wastewater was 6.5; the catalyst dosage of continuous fluid fixed bed was 100 g/L; the ratio of
solid to liquid was 1 : 10;and the ozone dosage was 0.60 g/L. In the pilot test, after continuous repeated use of the catalyst
for half a month, the COD removal rate and aniline removal rate were stable at more than 72% and 95% respectively;the
effluent COD was in the range of 65-75 mg/L and the aniline concentration was in the range of 0.71-0.93 mg/L , which could
stably meet the industry discharge standards.

Key words: solid catalyst; catalytic ozonation; dye wastewater
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Fig.1 Original process flow chart of dye wastewater treatment in a chemical enterprise
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Fig. 2 Experimental setup diagram
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Fig. 6 Pore size distribution of catalyst products

x1 EAHEATIHILE FLERKEILRER
Tab.1 Pore size, pore volume and specific surface area of
the composite catalyst

Su)
tﬁ?}f{/ AR eme) gL
215.059 0.171 2.025 7.037

AR [ Br 4l A 27 55 03 A 2718 5 25 (TUPAC) $2
HH AR B S5l 2 A2 TR 2R S T SRR TV 7Y
SFIRZEA Ha BIRREAS MIZE TR, MR HR 4>
Zetg IR E R IR, e A IR B
RAEBMEERING , SFRARHE BT, IF BT A1
P, X WRY T AR RS TR AL, (el
TRANZE RIS 2 2] BTt 5 B3 R 2t
TR RS- , o e A A 0] v ] i A e — S B vh F LA
KAL.
2.2 fELFIEERE

X R R AR AR TR BT | A R 4R
WRICRBEA TR HE, BRTTMEAL R AR SR A AT A TP SRR
e, Hor A SRR SR BT AR AR R 5 I B A i e

FH ., Dl £ 750 052 5 A 8 5

AL R A E AR S A il Mn-Cu-Ce &
AR — R PRI A 300 o/L (FEAR 5] LA i 5
RIEAN T, — IR B AR Bl N R 48, [T AR
WRZH 1 :3), AW R 13.32mg/L, #5
H°8 1 L/min, JE/KEHR 1L, )V 30 min, A K
Wil AR RE N 0.4 g/L, XFEL 3 Aoy COD R
R,ERUNE 7 Fias. 7 255 B SRR ARG A
eI AL LA A AT X COD Z2B% 0 65.82% ,
T Bl AR SR ANy 43.47% |, A AR A AR F A
Al 50 B A el BLAR R fE COD 2B 1 AT B A
P I, 2T SRR EGE R A R A R AR b P
H i K.

80

60

40 b

) %

0

AL o R AL AR R A
Jib 35

B7 BMREASE EEFRM ECRIIUIRE
LEEER

Fig.7 Experimental results of ozonation
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