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Application of Fenton-like oxidation for advanced

treatment of landfill leachate
DAI Xin, GAO Shang, LIU Jun,GUO Yan
( Nanjing Wondux Environmental Protection Technology , Co., Ltd., Nanjing 210000, China)

Abstract: The treatment of waste leachate by membrane technology generates a large amount of concentrate which
is difficult to treat. Advanced oxidation technologies such as Fenton can achieve full quantitative treatment of leach-
ate, but there are problems such as low utilization of H,0, and difficulties in catalyst separation. Fenton-like oxida-
tion technology can overcome the defects of traditional Fenton technology by introducing solid catalysts. Granular
heterogeneous catalyst(Fe-Cu-Ti loaded clay) was used as Fenton-like catalyst to treat MBR effluent of waste leach-
ate, and performance of the catalyst in oxidative degradation of MBR effluent of waste leachate was investigated.
The effects of initial pH, H,0, dosage, catalyst dosage and reaction time on the COD degradation were investi-
gated, as well as the possibility of catalyst regeneration. The experimental results showed that the COD removal rate
of the MBR effluent could reach 68.5% with the initial pH of 3, the H,0, dosage of 2% of the wastewater mass and
the catalyst dosage of 40% of the wastewater mass for 2 hours. The catalyst was regenerated for 8 times and the COD
removal rate was 62.2%, and the catalyst mass loss rate was 0.003 8%. Fenton-like reaction can effectively reduce
the organic matter in the MBR effluent, which can be further coupled with the biochemical treatment unit, in order
to economically and effectively meet the requirements of Standard for Pollution Control on the Landfill Site of Mu-
nicipal Solid Waste(GB 16889—2008) , and achieve the goal of full quantitative treatment of waste leachate.
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Fig. 1  Fenton-like oxidation device and process flow chart
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Fig. 2 The effect of pH on degradation efficiency of MBR effluent

F P 2 1) D Bt 5 49 4f pH 38 i, COD K B %
W REAR . W0 4R pH A 31}, 38 Fenton % 1k 20 %
fE,COD LB R I K N 43.31%;pH Jy 505 COD % [
RIEE 24.41% ;Y pH i — 34 2 9fF, COD R &
K %5 8.66% . FHZ AHAE AL 54T 25 Fenton S AL 52 55
BF, BRAE 25 F N AL S B 5 AT o 3K R TR
AR T &8 B T, L 1,0, 77 AT
Z-OH H i3, 0 2 09 DL o S AL BE A . T 42
W) i pH 2 380 H,0, TR i, k] - OH Y 7= 2
[v] B 35 11 0% 42 S 23 T8 LS AR T T E | R I A
R . R, S50 0 o 18 B R0 i pH R 3.

2.2 H,0,#ME XT3 Fenton |4 A IB R BY 22 M

FE 22 A A AR TR 5 o 92 K T 1 20% 0 TR
pH A 34 F T, BUH, O, 85043 531 A B 7K i 1
1% 2% 3% 4% , & i T [N 2 h, % %2 H,0, 4% hn &
XF 2 Fenton 48 Ak 17 52 U8 W MBR H KRR 1952 0
ZER N 3 Fr s .

—110—

1000 ‘ -
-
900 - )i /K COD 190
B Hi7kCcoD
T = con&x %
_ 700+ 70 o
fn 600 |7 g
g | s
Ry . i
8 400 s 8
3000 %
2000 %
1004 %
ol O 8 15
1 2 3 4
XK BN /%

B3 H,0,ME Xt Fenton BB RA 0

Fig. 3 The effect of hydrogen peroxide dosage on degradation
efficiency of MBR effluent
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Fig. 5 The effect of reaction time on degradation
efficiency of MBR effluent
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Table 1  The effect of catalyst regeneration on
degradation efficiency of MBR effluent
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Fig. 6 Fluorescence characteristics after Fenton-like oxidation treatment
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