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Characteristics of Electro-heterogeneous Catalytic Oxidation of Landfill Leachate
with CuO-CeQ,/7-Al, O, Particle Electrodes

YUE Lin» WANG Qi-shan; SHI Yan, HE Shi-zhong

(College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: A three-dimensional electrode system for electrochemical oxidation was developed in which Cu-Ce composite oxides supported on
7-Al, 05 and granular activated carbon were packed between the main electrodes. X-ray diffraction (XRD) and scanning electron microscope
(SEMD were used to characterize the particle electrode. The results showed that the particle electrode had good electrocatalytic activity and
stability for the degradation of landfill leachate. When pH value of landfill leachate was 7, the voltage was 10 V, and air-flow was 0.04 m’/h,
the removal rate of COD and NH," -N can reach 87.8% and 45.4% respectively. The treatment effect of electro-heterogeneous catalytic
process was greatly higher than that of electrochemical oxidation process in two dimensional flat reactor and bipolar packed bed cell. In
addition, CuO-CeO,/7-AL O; was active even after it was reused twenty times. It was found that landfill leachate degradation followed a
pseudo-first-order reaction kinetic model; and the removal of pollutants under these operating conditions could be mainly attributed to the direct
oxidation effect in the electro-heterogeneous catalytic reactor.
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Table 1  Water quality of experimental leachate
. Toc COD BODs  NH{ -N Cl-
b ] PO NN
/mg*L.”" /mg*L~ /mg'L’l /mg°L’l /mg'L’l
HMH  653.5 1806.5 394.0 1637.5 8.74 4656.1 1286.6
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Fig.1 Schematic diagram of the experimental apparatus
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Fig.2  XRD paterns of various particle electrodes
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Fig.3 SEM images of various particle electrodes
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Fig.4 COD removal of landfill leachate at different operating conditions
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Table 2 Experiment on particle electrodes stability/ %

A 3 COD % fr#% NH; -N £Fr%  TOC Z:Fh#
H1R 89.8 51.3 60.3
#5 72.5 38.0 53.2
%10k 65.6 34.1 50.5
%15 62.3 30.5 47.9
20 Ik 58.5 30.0 43.2
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Table 3 Kinetic analysis for COD and NH;" -N removal of landfill leachate

WiH HPIE I EY k/min ™" MRARE R
COD Inc= -0.0144:+7.498  0.0144 0.981
NHf -N  Inc= -0.0043:+7.271  0.0043 0.988
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Table 4 Influence of different electrolyte on the removal efficiency/ %
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