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Abstract

Leachate from municipal landfill site is known to be hard to treat because it commonly
contains various toxic material and heavy metals. In addition, portions of biodegradable
organic substances in leachate are decreasing in the course of wastes stabilization, which
is one of the critical reason for inefficient biological treatment at the end stage of landfill
site operation. So this study was conducted to examine the feasibility of municipal landfill
leachate pretreatment using electrolysis. The optimum electrode combination was made.
The optimum electrode combination was found to be lead and graphite,
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Table 1. Characteristics of leachate from Nanji landfill

site
ITEM 1992. 2. 1993. 1 199310 |
color unit 1608-1992 | 1625-1824 | 985-1232
Temp.(C) 430 45.0 430 |
pH 76-78 77-82 75-8.0
ORP (mV) -68.6 -66.0 -38.8
(oonduct. | 18400 18000 18000
COD (mg/L) | 1350-1460 | 1310-1340 |1026-1190
BOD (mg/L)| 225-450 185-250 85-182
NH;-N{mg/L) | 1380-1450 | 1830-1850 | 2607-3307
NO;-N{mg/L) 08-1.1 0.7-0.8 1.0-16
T-N(mg/L) 21100 2400 3920
T-P(mg/L) 3.2 57 4.7
_;Cl’ {mg/L) 4085.0 2690.0 2130.3
Ca (mg/L) 198 203 201
Mg (mg/L) 114 12.7-184 16.2
| Cu_(mg/L) 0.3 05 0.3
Fe (mg/L) 7.71 7-8 6.7
Zn (mg/L) 1.36 10-1.2 1.3
Pb (mg/L) 24.7 4.2-98 72
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Fig. 1. Schematic diagram of batch experimental
apparatus.
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Table 2. Method of operation on electrolysis each

electrode
anode(+2 Graphite Lead Iron
cathode(-)
graphite G-g L-g I-g
lead G-1 L-1 I-1
iron G-i L-i I-
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Table 3. Summary of analytical methods
item method
color Standard Methods 2120( ADMI Tristimulus Filter Method )
pH/ORP pH/Ion Meter (Accumet 950)
Conductivity Standard Methods 2510(Laboratory Method)
COD Standard Methods 5220(Open Reflux Method)
BOD Standard Methods 5210
NH3-N Standard Methods 4500(Phenate Method)
NO3-N/T-N Brucine Method (Japanese Method)
T-P Standard Methods 4500(Stannous Chloride Method)
TSS Standard Methods 2540
Metalics Atomic Absorption Spectrometic Method
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Table 4. Experimental results for electrode combinations(reaction time: 100min)

anode : graphite anode ' lead anode : iron
| ftem leachate graphite | lead iron graphite | lead iron | graphite lead l iron
color unit 17204 | 10588 | 3538 | 6871 | 6411 | 6221 | 5392 @ 4604 3138 ?19-
BOD(mg/L) | 2335 | 3888 | 4167 | 3668 | 2803 | 3400 | 2956 | 3525 3245 %56
COD(mg/L) | 1340 811 | 700 | 1074 | 1233 | 813 | 1200 | 907 802 | 1087
BOD/COD 0.17 048 | 060 | 034 | 023 | 042 | 05 | 039 036| 024
NH;-N(mg/L) | 1840 1593 | 1349 | 1520 | 1310 | 13% | 1174 | 1276 07 | 983
NOs-N(mg/L) | 08 45 | 250 | 4| 37 | 534 | 571 | 500 80| 200
T-Nimg/L) | 2035 1626 | 1653 | 1634 | 1481 | 1466 | 1438 | 1399 76| 118
T-Plmg/) 59 14 13 11| 30 17 | 28 07 30 | 03
Cl (mg/L) 2703 2119 | 2185 | 2054 | 2113 | 2295 | 278 | 476 1 263
Culmg/L) 05 033 | 017 | 014 | 098 | 025 | 094 | 013 136] 011
Fe(mg/L) 78 042 | 017 | 008 | 101 | 060 | 299 | 318 094 013
Zn(mg/L) 120 022 | 08 | 037 | 016 | 060 | 026 | 088 028 080
Ph(mg/L) 6.14 020 [ 030 ] 020! o079 o098 | 443 173 | 17| 0%
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Fig. 2. Removal efficiencies by electrode materials
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