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Biodegradation Characteristics of Organic Compounds in Leachate in Electro-

chemical Oxidation and Anaerobic Process Combined Treat ment System
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Abstract : Degradation characteristics of typical organic compounds in landfill leachate were investigated by electroche mical oxidation
and anaerobic process combined treat ment syste m in this paper. In electroche mical oxidation system , degradation rate of polyphenolic,
polyamide, benzothiazole , benzoquinone , quinoline and naphthalene compounds was higher than that of Exo 2-hydroxycineole and
isoquinoline compounds , but that of the former was lower in anaerobic process . After electroche mical oxidation process, content of
Volatile Fatty Acids ( VFAs) markedly increased from 0. 68 % of raw leachate to 16.18 % of effluent of electroche mical reactor. The
results indicate that synergetic and antagonistic effects of complicated components on biotoxicity in leachate are notably decreased in
such the combined treat ment syste m , and biodegradability of syste mic effluent is improved . These are key reasons to highly effectively
treat landfill leachate by using such the combined treat ment system , and can provide technical assistance to further investigate treat-
ment technology of landfill leachate and large-scale development of electroche mical oxidation and anaerobic process combined treat ment
system .
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Fig.l  Flow chart of the electroche mical oxidation and a \pH ‘ALK VA :
anaerobic biological test system treating landfill leachate ( 2) Finni-
1 /mg'L'I

Table 1  The characteristics of raw landfill leachates/ mg* L'

COD BOD; SS pH ( ALK) VA N TKN N NH; P-PO;
10 540 2757 287 7.78 8 602 1382 2 980 2 761 24
gan trace MS . :0V1701 R COD 5320 mg/
, 30 mx0.25 mmx0.25 pm , L, 50 % ; UASB
300 C, , 40 mL* min~'. , COD 530 mg/L,
, 40C, 4 C/min 60 C, 90 %, COD 95 % .
10 ‘C/ min 260 C . . ,
EI, 70 eV, 3 4.
200 pA, 260 C, 200 C, 3 , ,
350 V. . CH(, ,
2 ,
(3) VFA , (2)
2 , ’ [8] , ’
2.1 4 )
, UASB
GC MS 2. ,
2 , 2.2

, 70 %
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Table 2 The main typical organic compounds in raw leachate
! % ! %
4- - 5.38 15- -4 1.98
0.73 3-4- - 0.70
1.09 - 0.69
- 0.58 0.79
2= -3,5- -1- - 0.37 - - 0.65
0.69 2.5 - 1.45
6 .64 2.3 -1 H -1- 1.81
5.46 2(3H)- 0.98
3- - 0.83 - 3.35
- - 0.73 (+-)-5- -6-(1- )-2,7 - 0.56
2.32 3-(1,1- )-1,1"- 0.37
A 1.67 6 -2- - 0.99
- 1.51 N-(2- -4 )>- N 1.16
[ -1,3- -2- 1 0.36 5- -2- -2- S2H[1,2,4] [1.,5A]1,3,5] 1.85
-2- 0.88 5.46
3 2(a) ; ,
- . A . - 6-
Table 3 The main typical organic components in effluent of
yPER e P -2 - N-(22 -4 )- N
electroche mical oxidation phase in the combining electroche mical
oxidation and anaerobic digestion syste m ’ ’
/ % / % ’
2- -1- 0.21 3.14 5
2.30 3.79
2.30 4 .80
2(b) ,
2- - 2.50 2 .88
2- - 1.27 4- - 1.35 >
2 (3H)- _ _ _
3- - 6.67 0.17 ’ 3 N
9
0.50 -2- 0.32
0.64 0.01 30.4 mg/ L, ,
2= -3,5 - 5 UASB 5
8.63 0.43
l_ -
, 4.1 mg/L,
3- - 1.50 7.78
9
b b
4 UASB
Table 4 The main typical organic components in UASB effluent 2( C) > 5
in the combining electroche mical oxidation 4- = ‘2( 3 H)' N N N
and anaerobic digestion syste m -2- 3-4-
! % ! % s
1- 20 .66 1.30
> - 1.74 1.15 ’
3 3.15 0.39 ’ 2(¢)
4.11 N - 0.30 , ,
6 .25 -2- 0.31
4.1 mg/L 0.2 mg/L,
2- -3,5 -
0.28 Lo 0.45 95 % , ,UASB
2- 1.70 3 0.24 0.2 mg/ L,
b
2 2(¢) ,
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Fig .2 Degradation characteristics of typical organic compounds
in leachate in the combining electroche mical oxidation

and anaerobic digestion syste m

2(4d) ; ;
- -3.5 -1- -
, UASB
: 74 % ~
96 % .
[11]
2.3 ( VFA)
VFA
3 5 3 5 ,
, VFA 0.68 %
16.18 %. ,
2.3%, 0 32.2 mg/ L,
[11,12] VFA
VFA, ,
VFA
5 VFA / mgeL~!
Table 5 The changes of produced VFA in leachate
treating by the electroche mical oxidation / mge L~
VF As EC
0 32.2
0 32.2
2- - 0 35
2- - 0 17.8
3- - 3.8 93.3
0 7.0
0 9.0
3
(1) GC MS ,
70 %
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