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Remediation of Arsenic-contaminated Soil by Washing using Iron Powder

Toshihiko Miura  Naoya Takada Satoshi Nakamura
Kuniyasu Adachi Yoichi Moriya Tetsumi Higasayama
Abstract

The excavation of ground containing naturally originating arsenic by processes such as shield construction
generates a large volume of arsenic-contaminated soil. Generally, such soils are transported to a waste disposal
site and their treatment imposes a heavy financial burden. Then, this study developed a washing technique
using iron powder in order to reduce the volume of contaminated soils. In this technique, washing water is
added to the contaminated soil, which consequently changes into muddy water. Iron powder with a high
adsorption capability for arsenic is added to the muddy water and it adsorbs arsenic dissolved in the muddy
water. Then, the iron powder is separated. Washing tests performed using four kinds of contaminated soils
show that addition of 0.5%-1.5% iron powder and a reaction time of 60 min were required to remediate the
contaminated soils. In order to separate (i.e., collect) the iron powder from the muddy water efficiently, tests
were performed using equipment for specific-gravity-based separation or magnetic sorting. The test results
show that the collection rate of iron powder is affected by the specific gravity of muddy water and the
collection speed.
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Scheme of Washing Remediation Using Iron Powder
Table 1 kDKL 53R
Grain Size Distribution of Iron Powder

Avva | K (um) | BE(%) | Avi= | RE (um) | HE (%)
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Arsenic Adsorption Isotherm of Iron Powder
Table 2 #ERZAL:
Test Conditions
LRI YK D St BRI UG D 54
e | TRJE WoREE | .. SIS R
THAH (me/L) pH PR (mol/L) R I b o
4,5.5,7,8.5,10 —
0.05 ss NaCl 0.05 250 | 30,60,180
=X i} ' Na,SO, 0.05
it 4,5.5,7,8.5,10 —
0.5 55 NaCl 0.05 250 | 30,60,180
: Na,S04 0.05
4,5.5,7,8.5,10 —
0.05 55 NaCl 0.05 250 30,60,180
Enin : Na,SO, 0.05
e 4,5578.5,10 —
0.5 55 NaCl 0.05 250 | 30,60,180
: Na,S0; 0.05
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Properties of Arsenic Contaminated Soils

- &) EC FUEIE (IR EA R
A | 00" | P | s | | (gt
A 36.2 8.4 67 0.035 5.7
B 9.2 7.9 79 0.017 24
C 69.1 7.4 150 0.11 20
D 70.8 7.5 230 0.028 42

TR OFUE e U CREH L7, #0RHEBIZBE BT >
SEBR L7 AT 0ITE L2t Th 5, 3B HCIZRE R
15 2 BERE U7 ksME =, BUEHED I E 5 5 S FR
L7zt Th 5, WINLEREISHEMRIIC L 5Ht
SRR ET HEAHEILYE (0.01mgL) 2B@L TRy,
REI9BOMBEER BITHEEM (150mgkg) LLFTH-
72o REHEBDOEKILN2% E NI DS T-DIX, W31 %
KEENTEY, RETICHENEATLT-ZOTH D, &
KR (EC) X, 3B :C L DT100mS/mE# 2 TR Y,
w2 2 < Gt HETH - 72, IR EHTKE N A
TIFH—CHEL, RBARKEE Lz, ZOIRKE Ik
WL VTS pumll EOW & RRE LI-tk, KEMA T, WE
L1~115FRE DOJeKa B & ER U7z, Fig. SIZVE/Kalklo
BRI AR 2 7R, SRS 21D 57201, JE/KIC
Tl 2 RN L CpHZ 612 I L7-1%, Beksem 2 i 1
B/H=00, 05, 1, 2%HRIMLT, 605 MEHE L, #iF
%, RAKRFOEME A TEILL, 045um~ (/L% —T
AHil%E LT, AROpHEMFRREZJE Lz, BB
JRZ L= 2B 18 B DM BN A E L=,

BARH SR OMEEIG Y HHE, MBEOBHEN /NS, 1
[B D BEH TIXER DR E ) 2+ IR L TRz &
N5, B A GR UAER U2 veidatBr b 320 L7z, 3k
FTAZEKRIZ, T5umbPl FORKEER LT, 80 % 2%%s
ML, 605318#E L7z, #¥R%, VKT O8Mm %4 CH
L, 045um” 4 V& —TAil% LT, AIEROpHE tH
BE, BERSOMBIREEZIE L, ZOEEEL0E
MR LT, BEENR AR,

4.2 H#REERT

Table 4IZRBFER AT, WTHLORE LS, AED
REFRIREE & By OB HEL, Smolme & bic
R L7z, BUBHA & CIEgkin0.5% Ll EOERMNT, BiXl%
PLEDOTINT, MBEHENEHEREEMUT Lo,
Lo T, #BHALB, COFEEICHOWTIE, S5k
Bl X 2 LA ATHE &b S vz, BB LD RIE T &
W, SRR & o TR L7228, 8E2%D I HIE
IR IR YRS £ TIHMER L e o 72, 2, fhoakkhic
ERTHBEGEFENTH N &2, ECARL THEEZLE
ek, TLTARKICERRD O IBEABEY OFEN
RSN 20D, S X 2MBRAENTyICHEE
ol tEZOND, Fi2, WIETOHEZ B W
EBRELTYH, LR L CAEH T 2 alhetk
bHEZ LN, ST, TN ToOREHYR I
HATELDT TRV, FRTOENTERERIC L VU

BBREEENE (%)

0.001 0.01 0.1
HifE (mm)

Fig. 5 Je/KaUElORIEINAS iz
Grain Size Distribution of Muddy Water Samples
Table 4 Yeidadli DA
Results of Washing Tests

= ARER S AR &y

e ek | 8k | K N e
T W | dRNE | e | pH i3 pH [l StaYanh

(g/ em’) | (%) (43) (mg/L) (mg/L)

0 60 6.5 0.022 7.8 0.017

A 114 0.5 60 6.5 <0.001 7.8 0.002

1 60 6.5 <0.001 7.9 0.002

60 6.4 <0.001 7.9 0.001

60 6.3 0.021 6.8 0.015

B 110 0.5 60 6.1 0.013 6.8 0.014

1 60 6.4 0.009 6.7 0.009

60 6.5 0.006 6.8 0.007

60 7.0 0.087 7.4 0.070

c L5 0.5 60 6.9 <0.001 7.5 0.003

1 60 6.8 <0.001 7.5 0.002

60 6.7 <0.001 7.5 0.002

60 68 | 0014 | 69 | 0030

D 113 0.5 60 7.1 0.008 6.9 0.013

1 60 7.0 0.005 7.0 0.013

2 60 7.0 <0.001 6.9 0.011

Table 5 #iK L ek DOfE R
Results of Repetition Washing Tests

— BRI DR B
R TG | BB | v \ _
p R T R T el I it
o | ¢»n | @ e e
0 60 0 72 0.051 73 0.020
2 60 1 6.8 0.009 7.3 0.004
2 60 2 6.9 0.009 7.3 0.004
2 60 3 7.0 0.008 7.4 0.003
2 60 4 6.9 0.007 7.4 0.003
A 2 60 5 7.0 0.008 7.3 0.004
2 60 6 7.0 0.009 73 0.003
2 60 7 7.0 0.009 7.3 0.004
2 60 8 7.1 0.009 7.3 0.005
2 60 9 7.0 0.010 73 0.005
2 60 10 7.0 0.014 7.3 0.005
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Devices Using for Collecting Iron Powder
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Relation of Separating Speed and Iron Powder Residual Ratio
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