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ABSTRACT

Cement-based material is not only economical and excellent for immobilizing heavy
metals contaminated in the soil, but it also hardens and develops strength by hydration.
However, it is difficult for the material to immobilize lead in high alkali atmosphere due to
its amphoteric property and Cr(VI) which comes out of cement-based materials due to
hydration inhibition in clay, especially loam in the Kanto district in Japan. Therefore, we
have developed a new material for immobilizing heavy metals, DENITE, which is free from
Cr(VI), and reviewed its immobilizing performance. As some results of the examination,
the DENITE is effective to immobilize lead, Cr(VI) and fluorine due to lower pH(=10-11)
and no chromium compounds included, and it is confirmed that heavy metals in soil

immobilized by DENITE is stable in acid and alkali condition.

Keywords : DENITE, Solidification, Heavy metal, Leaching, Contaminated soil, Lead,

Cr (VI), Fluorine
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immobilized heavy metal
material solution
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-DENITE :Cd,Pb,Hg,
Cr(VI),As,
Se,F.B

| blending I
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solution concentration 35mg/I|
(Hg 3.5mg/1)

curing |

material age : 3 days
(20°C seal curing)

| leaching test I

comply with JLT46 of the Basic Environment Law
Fig. 1

Flowchart of the experiment 1
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Fig. 2 Flowchart of the experiment 2
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Table 1 Results of leaching test (Experiment 1/Liquid solution system)
(AHEERER (RR1/8&%R)
Environmental | Determination Leaching (mg/l)
Element Test reagent standard limit DENITE Cement'l.)ased
(mg/) (mg/) material
Cd CdClz 0.01 0.005 <0.005 <0.005
Pb Pb(NOs)2 0.01 0.01 <0.01 0.03
Hg HgCl: 0.0005 0.0005 <0.0005 0.0062
Cr(VID) NazCr207-2H20 0.05 0.01 0.02 0.15
As NasHAsO4- TH20 0.01 0.01 <0.01 <0.01
Se H2SeOs 0.01 0.002 0.003 <0.002
F KF 0.8 0.4 <0.4 <0.4
NagB4O7 1.0 0.05 0.05 <0.05
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Fig. 3 Flowchart of the experiment 2-2
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Fig. 4 The relationship between hydration rate
and Cr(V1) leaching
(OKFE & Cr (VI) FHEDER)

Table 2 Results of leaching test (Experiment 2/Liquid solution system)

(AHABRER (RER2/B8R&R))

Environmental Determination Leaching (mg/1)
Element Test reagent standard limit 4 hours 79 hours
(mg/l) (mg/l)
Cd CdCle 0.01 0.005 <0.005 <0.005
Pb Pb(NO3)2 0.01 0.01 <0.01 <0.01
Hg HgCle 0.0005 0.0005 0.818 0.631
Cr(VD) Na2Cr207-2H20 0.05 0.01 6.02 1.97
As Na2HAsO4- 7H20 0.01 0.002 <0.002 <0.002
Se H2SeOs 0.01 0.002 3.64 0.074
F KF 0.8 0.4 3.27 <0.4
Na2B407 1.0 0.05 10.90 6.58
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contaminated
soil

immobilized
material

-cement—based material
-DENITE

contaminated soil No.A

wet density :2.38g/cm®
moisture content:237.8%
F leaching: 15.0mg/I

contaminated soil No.B

wet density :1.48g/cm’

moisture content: 100.0%

F leaching: 1.7mg/|

Cr(VI) leaching:0.21mg/I

[ blending ] amount :

No.A 300kg/m°(powder addition)

No.B 200kg/m®(slurry addition)

blendig method : hobert mixer
(total time : 5min)

JGS 0821 nhon tamping]

|making specimenl
| curing |

material age : 7,28 days
(20°C seal cure)

compressive
strength test

JIS A 1216

comply with JLT46 of the Basic Environment Law

Fig. 5 Flowchart of experiment 3
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Table 3 Results of leaching test (Experiment 3/Soil system)

(RHEHRER =]/ LER)

Soil No.A Soil No.B
DENITE Cement-based DENITE Cement-based
material material
Amount (kg/m3) 300 200
F unstabilized 15.0 1.7
leachings 7days 0.08 0.67 0.50 3.70
(mg/1) 28days 0.07 0.49 <0.4 1.50
Cr(VD) unstabilized — 0.21
leachings 7days — — <0.02 0.47
(mg/1) 28days — — <0.02 0.44
oH 7days 10.6 11.7 10.2 11.5
28days 10.1 11.6 9.9 11.3
Compressive 7days 100 1018 840 56
strength 928days 356 2103 1072 61
(KN/m?2)
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Table 4 Results of leaching test (Experiment 4/Soil system)

(AHAERER (R84 /18R

Soil Leaching pH Leaching (mg/1)
No. method (—) Pb B F Se As
unstabilized 7.8 0.12 — — — —
C JLT-46 10.1 <0.01 — — — —
sulfuric* 1 10.1 <0.01 — — —
calcium 3 2 10.1 <0.01 — — — —
unstabilized 7.1 — 0.65 — — —
D JLT-46 10.6 — 0.06 — — —
sulfuric * 1 10.5 — <0.05 — — —
calcium >k 2 10.7 — <0.05 — — —
unstabilized 6.8 — — 1.4 — —
E JLT-46 10.4 — — <0.4 — —
sulfuric * 1 10.3 — — <0.4 — —
calcium % 2 10.3 — — <0.4 — —
unstabilized 7.9 — — — 0.13 0.35
F JLT-46 10.3 — — — 0.034 <0.002
sulfuric * 1 10.3 — — — 0.038 <0.002
calcium 3 2 10.3 — — — 0.021 <0.002
unstabilized 7.7 0.1 — — — —
G JLT-46 10.4 <0.01 — — — —
nitric % 3 10.3 <0.01 — — — —
calcium >k 2 10.3 <0.01 — — — —
unstabilized 7.9 — — — — —
H JLT-46 10.2 — — <0.2 — —
nitric* 3 10.1 — — <0.2 — —
calcium % 2 10.2 — — <0.2 — —
unstabilized 8.1 — — — — 0.1
I JLT-46 9.9 — — — — 0.008
nitric > 3 9.9 — — — — 0.008
calcium 3 2 9.9 — — — — 0.007
%1+ - -« Sulfuric acid addition leaching test I ¥
%2+ + « Calcium hydroxide addition leaching test I &

%3+ « + Nitric acid addition leaching test I %



KIEPER A > MRS (TATHEIYO CEMENT KENKYU HOKOKU) #5153%5-(2007) : #A1L f 63

£ E XM

D) SPREGE, MEXD, KREE, AHFESRS

2)

HEHEOBECENICET 5 —%5%, 52 EER
B TR R D T AFEE R SUE, 1997,
p. 73-78

ILthIT, SFRBUZ, KBEEE, 7yHZBIO
R FE e OB R b HEAN I BT D F
Ze 5 AR E S AR T A, 2002, p. 255-
259

3) tnluthdr, STRBUZ, GO BE(CARELE

4)

5)

WICB3 2098, KEHEE A MFZEHRE,
2004, 147, p.47-54

il %, BEA L MIEENDMENS DBREE
N~ A ey U—§, 2000, 640,
p. 20-29

BAIER, £ %=, E&BE N LB TED
ZEMEEBE LR ERBIE OGS, 56 9 [BH
K - BEEHG L 2 ORLIEXRIZEE T D iR
£x 2003, p. 182-185



