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Leachate advanced treatment characteristics of powerful

electrochemical-ozone coupling process
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Abstract: In order to achieve the purpose of non-membrane advanced treatment of landfill leachate secondary
effluent, a powerful electrochemical reaction unit is constructed with a composite cathode and a dimensionally
stable anode (DSA) as the core. The composite cathode is synthesized from carbon felt and iron powder by
magnetic adsorption. The composite cathode would precipitate iron-based coagulants and reduce nitrate nitrogen

in the leachate. The anode is a Ti/RuQO,-IrO, electrode, which can activate Cl~ in the leachate to generate active
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chlorine and oxidize and remove ammonia nitrogen in the leachate. The powerful electrochemical reaction and
ozone oxidation are applied in the same unit, and a powerful electrochemical-ozone coupling process is
constructed to strengthen the removal of organic matter and total nitrogen in the secondary effluent of the
leachate. The results show that when the current intensity is 1.5 A, the initial pH is 7, the adsorption density of
iron powder is 0.42 g/cm®, and the ozone dosage is 4.58 mg/min, the removal rate of COD is 46.46% , and the
removal rate of TN is 81.70%. Through infrared spectroscopy (FT-IR), electron paramagnetic resonance
spectroscopy (EPR), and cyclic voltammetry (CV), the reaction mechanism of the process for the removal of
organics was explored. The results showed that +OH and - Cl were generated in the coupled process system.
The organic compounds such as aliphatic compounds, esters, ethers, and phenols in the leachate were
effectively removed, and the biodegradability of the leachate was improved. After the coupling process is

combined with the small SBR biochemical system, the effluent meets the requirements of the Szandards for

Pollution Control of Domestic Waste Landfills (GB 16889—2008).

Keywords: landfill leachate; advanced treatment; electrochemical-ozone coupling; composite cathode
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Table 1 Water quality of landfill leachate secondary effluent

pH i COD/(mg/1.) A/ (mg/L) A/ (mg/L) o % /1 BOD;/(mg/1.) 5%/ (pS/cm)
7.854+0.19 1490+1.63 24340.45 9040. 56 1123+0.27 124+0.67 4116104

1.2 EWEESTLWHE
1.2.1 S%B%E
K 1T 7 10 25 B 0 A7 5 250 Al 2 - LSRR

B, VBB RN LA B A YL A
N ELAR A DSA B AN A B . HAE S
28 515 R B B R A (T8 8 & i, JP5200D) .



% 44

FEE,E RABAF- LRSS T LS BRI 233

AR 28 (B — ¥, SK-CFQ-3P) , i & 18 35 7
ok AR . R (EE

IKA , color squid ) fiff 2 b 3415 , 5k I RLA% Jy 10 mL 7K
BEAFIURE R 10 mL A RE G .

HEVIN

Ti/TxO.

Q0 100
%( Y e
Hi IR
JEm] M ;'
sooe I
Eta i) RECRAES T

~Ru0 U
uO,PH 0

BEER .'

A" E ST E

B RERS TR

E1 BRYBRREMBAKETEE

Fig. 1 Schematic diagram of a strong electric ozone coupling device
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Fig. 2 Influence of different operation parameters on

powerful electric ozone coupling process
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Table 2 Setting of different electrochemical process

parameters
) Wb RRWER BB LKt RERNE/
T2 N " ) .
pHIH  EE/A & /(g/cm?) (mg/min)
CER: R = 7 1.5
CEREE 7 1.5 0.42
- B AL 7 1.5 4.58
WMETS 7 1.5 0.42 4.58
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Fig.3 Removal of pollutants by different
electrochemical processes and improvement of

biodegradability of water quality
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ozone coupling process
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Fig. 6 Three-dimensional fluorescence spectra of the
secondary effluent of the leachate treated by different

processes
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Fig.8 Removal mechanism of total nitrogen by

powerful electro-ozone coupling process
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2NH, + 3HCIO—~N, + 5H" + 3Cl" + 3H,0O (12)

NO, + HCIO > NO; + Cl +H,0  (13)
NO; +H,O+ 2¢ = NO, +20H  (14)
NO; + 3H,0 + 5¢ > (1/2)N,+ 60H  (15)
NO; + 5H,0 + 6e- = NH, + 70H  (16)
NO; + 2H,0 —>NH,;+ 20,+ OH  (17)
2H,0 + 2¢ —H, + 20H (18)
2NO; + 5H,+ 2H —N,+ 6H,0  (19)
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Table 3 Energy consumption and cost of different

electrochemical processes
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Fig. 9 Removal characteristics of COD and total

nitrogen from SBR miniature biochemical systems
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