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Treatment of Dioxins in Leachate and Sludge

(BOBBHRE
H &

9 %
Akihiro Toji

sk B

Dai1 Kojima

VI S S
Tetsuo Kobayashi
4 21 & -
Kenichi Ushikoshi

EBREELXHOTREKFOT A+ X VEHOBRSE - DEUEY A7 AOBE2ToCE, 2O
WF Y AT AIHRERD (RO 70k )2 & BB KM & e Eidic k2 RO 70t 255
A U % BB ILRTGIE & IR DR BREUL O S RLEL L 22572 5, RO Ok A TR, ¥4+ %3
YHEI BBREL, MEGRETIE, HRIPOFAFFL VIER88 %, wRiEhDy 4 %
Bz U ETEL I EDVERERL L THEONL, TNOOMBEERIVAFF L VEHD .
PEHBG Z TCHE S EEDDTH o7z,

A new treatment process to remove and decompose dioxins in leachate from a
landfill site was developed through experiments using pilot units. This process consists
of an reverse osmosis membrane process (RO process) for leachate treatment and
a burning decomposition process for both sludge from pre-treatment like coagulation/
sedimentation and dried salts from concentrate generated from the RO process.

Based on our experiments, the RO process removed 99 % of dioxins in leachate and
the burning decomposition process decomposed 88 % of dioxins in sludge and 99 % of
that in dried salts from concentrate. These results completely complied with the latest
Japanese effluent standards.
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Fig. 1 Flow Diagram of Leachate Treatment Process
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Table1 Specification of the RO modules and NF module

RO modules (3 types) NF module
Type of module Reverrse osmosis Nanofilter
Configuration Plate and frame Plate and frame
Maximum rated operating Pressure| §.5MPa 12 MPa 20 MPa 4.0 MPa
Dimensions (3 tipes) 65MPa  12MPa  20MPa
Diameter (mm) 226 992 250 | 123
Length (mm) 1200 1200 1150 | 2250
Membrane area . ) . .
Operating Temperature 7.6m 7.6m 91lm 2.0m
Material 5-35 degree 5-35 degree
Membrane: Polyamide Membrane: Polyamide
Disk : ABS Disk : ABS
Casing : Casing : SUS W ‘
6.5 MPa 12 MPa 20 MPa
FRP SUS SUS
Raw »| Coagulating » Feed
Leachate tank tank

k“iVacuum dryer—H Dried solid
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Fig. 2 Flow Diagram of Commercialized Plant
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Table2 Analytical data of dioxins for examination-1

‘ Raw Leachate

Remeval ratio

Treated water

(pg-TEQ/L)

(pg-TEQ/L) (%)

0.062~0.0052

PCCDs+PCDFs ‘

2.3~14 99.6~99.8

£33 B2 ® DXNs 40 4
Table3 Analytical data of dioxins for examination-2
I

Raw Leachate Treated water

Remeval ratio
Toxicity Equivalency (TEQ)|Toxicity Equivalency (TEQ)
Units (pg-TEQ/L) (pg-TEQ/L) (%)
PCCDs+PCDFs 1.73 0.00013
Coplanar PCBs 0.45 0.00014
Total 2.08 0.00027 99.9

4K FILMHO DXNs 55 5
Table4 Analytical data of dioxins for Commercializer Plant

Raw Leachate Treated water Remeval ratio
Toxicity Equivalency (TEQ)|Toxicity Equivalency (TEQ)
Units (pg-TEQ/L) (pg-TEQ/L) (%)
PCCDs+PCDFs 2.2 0.00030
Coplanar PCBs 0.15 0.00019
Total 2.35 0.00049 99.9
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Fig. 3 The Drawing of The Burning Decomposition
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Table5 Analytical data of dioxins in sludge
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Raw sludge Decomposed sludge Remeval ratio
Toxicity Equivalency (TEQ)|Toxicity Equivalency (TEQ)

Units (pg-TEQ/g) (pg-TEQ/g) (%)
[RUN1]
PCCDs+PCDFs 1300 920
Coplanar PCBs 16 42
Total 1316 967 26.5
[RUN 2]
PCCDs+PCDFs 1300 150
Coplanar PCBs 16 9.8
Total 1316 159.8 87.9
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Table6 Analytical data of dioxins in dried salts

Raw salts

(pg-TEQ/g)

Decomposed salts

Remeval ratio

Toxicity Equivalency (TEQ)
(pg-TEQ/g)

PCCDs+PCDFs

26

0.01
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