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An Innovative Lead-contaminated Soil Remediation Technology-The Electrolysis Reduction Process

by Yutaka OSHIMA, Taizo INATANI, & Tatsuo SHIMOMURA

An electrolysis-reduction process for remediation of lead-contaminated soil has been developed. This process can accept lead-conta-
minated silt slurry discharged from a soil-washing process. It is capable of reducing the contamination level to Japan’s national criteria
for fill-back at the source. This process is unprecedented for remediation of heavy-metal contaminated soil in that no off-site dumping

becomes necessary.

An electroplating method was applied for the deposition of lead extracted from contaminated silt. Lead in sparingly soluble forms
could be extracted from silt, under low pH and reductive potential in the electrolysis reactor. The deposition of metal-lead on the elec-
trode reduces lead-ion concentration in the liquid phase of the silt slurry and enables efficient extraction of lead from the silt.
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Fig. 1 Comparison in remediation methods for heavy-metal
contaminated soil
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Fig. 2 Potential-pH-equilibrium diagram for lead-water system
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Fig. 3 Schematic diagram of electrolysis-reduction reaction
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Fig. 4 Comparison in reduction rate of lead
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Fig. 5 Reduction in lead-concentration of soil in
the electrolysis reactor
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Fig. 6 Schematic diagram of the soil-washing and
electrolysis-reduction process
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Fig. 7 Schematic diagram of the electrolysis-reduction and
metal-recycle system
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Table 1 Pilot plant operation results
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Table 2 Comparison in methods for heavy-metal contaminated site remediation

A% Y L e SR + TR R T 1k
JHNBREEAN D © ¥ T ORI A - TEORBHBALL
(ERADZ N L R) B RO SOSNBRBEANOREKX R E BB TR, B DN
BREE B TG HEALERYS . HD B L LA, < I 7T NTHIED - LB - DR L EATD
T TN RTT CPROK - B ARERMH L, PkbIFEA L TR
JLFREET] - ¥ 710~30F (60~180 m®) /d FE - 15m*/h (120 m*/d) #2)E

T, VEOBEEWHITLHZTT, FEALZIHAD
HPHCTHL LHEE T SEL I ENTE D,
WUBRREDINE, IRV K228, Bl o4, 1H
125710 ~30% (60 ~ 180 m®) Dk % 179 DKL,
R L B RITCEOM AR LR H X TIE, 15 m*/h
FE (120 m*/dMY) oz BELTBY, K&%
EIhweEZLND,

7. LY

EEEHRAIEOMNBL L 22 5 &, AR L £ 2
WHTH DA, Rk BfE TEr HAGDES
ZET, AUV A FNTOMRHEEITH) ZENTELLHIC

MR
N

NN o
%@”

N\ iy 20

ol

ihiux, pHZWF TR, BAILEICEMN Z FRICT
52 LT, MAMIEOSEZBWMT LI ENTEL L)
oo TGRSR T o S M7 IR T SR 1A
A YA N TR CTHDRT I EATFICE 5 72h
LThbo SMITLY, FAERNDA MLV AZES L
T, 2, NREOTREN % F o S hiz,

ZZ XK

D e REXRS (20000, BE - BNy P77y 7, sHIEA
T fTpi fTith &, pI-1-7.

INT IR No. 216 (2007-7)



