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ABSTRACT

Immobilization treatment is one of the heavy metal containment technologies specified in
the Soil Contamination Countermeasures Act of Japan. There are many recent reports
about a magnesia-based material used to treat heavy metal-contaminated soils.
the pH of the soil treated with the magnesia-based immobilizer is about 10, falling out of
the neutral range (pH 5.8 to 8.6) specified by the effluent standards of Japan. The authors
developed a new heavy metal immobilizer with soil neutralizing effect DENITE MP® and
It was demonstrated in this experiment that the heavy metal
immobilization capacity of the new product was equivalent to that of the conventional one,
and that the final soil after the treatment had neutral pH levels. The immobilization
effect of DENITE MP® was found high with lead, arsenic, selenium, chromium hexavalent
and fluorine within the limits of this experiment.

This study also confirmed that heavy metals in the soil treated with DENITE MP® were
In addition, the cone index was improved to

However,

examined its performance.

stable under acidic or alkaline condition.

above 200 kN/m2 by the treatment with DENITE MP®, irrespective of the soil type.
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Table 1 Immobilizer

Table 2 Targeted element and test reagent

for STEP 1
() (R TH & AR
Test item
classification STEP | STEP | STEP Element Test reagent
1 2 3
. . Lead Pb Pb(NO3)2
Neutralizing Immobilizer
Iron-based material O — — Fluorine F KF
Magnesia-based material @) @) _ Hexavalent chrome Cr(VD KoCr207
Cement-based material — O — Selenium Se(IV) H2SeO3
Table 3 Character of contaminated soil for STEP 2
(BRELEDFVYIV5—)
Moisture . .
Element Classification of soil content Wet density pH Leaching
(g/cm3) (mg/L)
(%)
Pb Sand 18.3 2.08 7.8 0.10
As Cohesive soil 67.3 1.58 6.9 0.13
F Cohesive soil 60.7 1.61 7.5 1.80
Cr(VI) Sand 25.0 1.93 9.4 0.30
Se Cohesive soil 77.9 1.51 6.8 0.21
Table 4 Character of soil for STEP 3
(2) STEP2 (TEXYS045—)

STEP 2 TEH L7=ERt+EoX Y 77 ¥ —%
Table 3127”9, STEP1 &R LkHFECTiHY -+
B (FE Y ) # AV, IOV TIEIEG Y 1
FRALTRHBEZFE L. ok, £ IH0
U 4. 75mm LI - CTRERIZHL L 7.

(3) STEP3

STEP3 T L= tH¥ED X+ T 7 % —% Table 4
T, HGLOBERLEEEEZ, o000
4. 75mm LA FICEf > TEH L7-.

2.3 RERFIE
(1) STEP 1
Fig. 112”47 2 —CKIBEICHREE L 72 /KSR
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Ly T 4 NE—TAHE LT, AR OKTHEOIESE
ZTable 5O FIETHM L, WIHAEE (1mg/0E 721
10mg/0) & Hiled % = & TREEALPERE &2 374 L 7=.

Moisture Wet
Classification of soil content density
(%) (g/em3)
Sand 44.0 1.74
Cohesive soil 62.8 1.53
Volcanic Cohesive soil 110.0 1.38

(2) STEP2
Fig. 2l "4 7 n—CHMEESREIZHREINT
TEOREARER A2 FEh L, &N O R EL
PEREZ R L7z, EeBREEZ S0/ LEIZH LT
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— FIFVEHNTIHHIEA L. IBAKONLE
HIZERS. 5em, @S TemD T 27 U VEAIP - S5 i
L, (Ff) Mg T 522 FEYE JGS-0821 1 2009 [ 22 & MLFR
T OREE D % L WIS ERL (23 U Ttk %
TERLL 7=, /EBLL 72630 % 20°C » TO%RH O EIR
TR SRS C 24 BEITE 2/ A 217\, BREHER
BI85 CE 153 H 6 A) [ HIEAEHEFEICHRD



Magnesia—based material

| Blending |

Concentration
measurement

concentration
1, 10 mg/L

solid-liquid ratio 1:100
shaking: 4h, 200 times/min

0.45 1 m membrane filter

Tableb
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. Contaminated
Immobilizer Heavy metal Immobilizer soil
solution
DENITE MP Pb. As F
DENITE MP Pb, AS(]I[), F Magnesia—based material Cr('VI)'Se
Iron—based material Cr(VI), Se(IV) Cement—based material

| Blending |

amount: 50, 100, 200 kg/m®
addition method:powder
blending method: hobert mixer

Making specimen|
JGS 0821:20090 non tamping]
24 h(20°C seal cure)
JLT-18(2003)"
GEPC-TS-02-S1(2008)

pH JIS K 0102:2008
*Japanese Leaching Test—-18(2003)

Leaching test

Fig. 1 Flowchart of experiment (STEP 1) Fig. 2 Flowchart of experiment (STEP 2)
(8% 20— (STEP 1)) (8% 2 o— (STEP2))
Table 5 Determination method of each element
(BTTHRDRWAHZE)
Element Determination method
Pb ICP mass spectrometry JIS K 0102-2008 54. 4
As ICP mass spectrometry JIS K 0102-2008 61.4
F Ton chromatography JLT-17*
Absorptiometry i

Cr(VI) (diphenyl carbazide) JIS K 0102-2008 65.2.1

Se ICP mass spectrometry JIS K 0102-2008 67.4

*k Japanese Leaching Test-17 (1971)
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(3) STEP3

Fig 3lc/RT7ua—TF A MMPEIRIL7-EED
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Immobilizer Soil
| DENITE MP |
Blending
amount : 50,100,200,(300)kg/m*
addition method:powder

blending method:hobert mixer

| Making specimenl

JGS 0821:2009non tamping]

Curing
24 h(20°C seal cure)

Test Method
for cone index

JIS A 1228:2009

Fig. 3 Flowchart of experiment (STEP 3)
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| Magnesia-Based Material

Fig. 4 Elimination efficiency of heavy metal (STEP 1 ,Liquid solution system)
(E2REZEDKEE (STEP 1/ KFHEHAR))
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Fig. 6 Test results of pH (STEP 2 /Soil system)

-
—

[F]— AN |

ZNE

-
-

HoHM, —EBERULEZRNTS

- N : «©
£ Ei e e i 5 2
= < E paseq Lx &
2 2 BAAARR E2 praset ~1UsWd9 e
=] =3 S
I =N i ; o b ¥ o
H H H H | . = —
meEE BEEE 0 EEE T it
: : £ %) S
H : ' — 1 Isauge| © 3
. o o s
: H : o )
| - 5 =
— 3LIN3C — 3
“““““““““““““““““““ e T e e S & £
Rl paseq % 2 £
_ : —]usweo > S
i i - n
H : HERE —_—
i { [ ~ 3
W e S 9@ §
_ . WISy Iseusey o -~
P ; N e (W
P I Pt B o >
7 7 S di LLi =
: : : 3LIN3C =~ 2% »
“““““““““““““““““““ 1 D= =
A — mR < — ®
i & | -juewsd D 2k S &
H B e+ O ®
: |_I_ £
H _ > [X2)
o o n <
: : ™ o5 1saudey © I+ s
; H i 5 o N <2
i . <o S
[l S = o 8
: : : EIRNE( >~ < 5
H =
““““““““““““ : C |y
N o B
i 4| peseq S
. S 1 £
i Q| -juswed = o
P o &
I c
my e 8§
" S Iseusey = =
P c [if = EE
P e € 44 NEE
@ N g W B £ x
< = |88
- 3LIN3a w ™ B2
“““““““““““““““““““““““““““““““““““““““““““““““““““ - NEg
To}
paseq . F - =S
—Jusweo k=2 [ o
— | | |
S - L [ W
(%] | (=2
dAM peseq-e o (TR S a
o 2% |saugep & LR
%m — | ,m,m
S I Tles
Ear dil I ,..L,o~o
S o 1 Sle
: ——— ; . . 31IN3a 5%
i i i i i i i i i e
| 4=
o O O O O 9 9 9 9 O o O o o o e
m (==} © < N m [=e) © < N m o © < N | | | |
(%) Aouslo1143 (%) Aousiolii] (%) Aoua 191113 maN— oo

uo|jeuu |3 uo|jeulul |3 uoijeulwy|3

F A MMPAZIRA LT- 2401 0 =2 — 355

-

PEREITHD L R0k LR BDRGME 12

3.3 & MHE (STEP3)
-

F%Fig. 81

e A

Is

=]



KIEPER A > MRS (TATHEIYO CEMENT KENKYU HOKOKU) #5162%5-(2012) : #A1L f 49
10 ¢ ,
- F material age : 24h |
» T [0 O
e e riBf-
£
(&)
B 001 Q|
0' 001 [ I Il ND Il FIFE]
S ® 2 g
5 s 5 5
— — = —
S - 5 S
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: Japanese Leaching Test-18(2003)

: Sulfuric acid addition leaching test (0.769mmol/L + pH2.8)
: Calcium hydroxide addition leaching (3.85mmol/L + pH11.9)

Fig. 7 Test results of stability under acid and alkali condition (STEP 2 /Soil system)
(BT7ILH)EHETOREERER (STEP2 /LIEHRER))
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Fig. 8 Test results of cone index (STEP 3,/ Soil system)
(a—EHEBER (STEP3 / LIRHER))
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