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ABSTRACT

The attenuation layer method has been proposed as a technique to treat a huge amount
of soil and rocks with natural geogenic contamination. At present, clay minerals and iron
powder are used as adsorbent agents for the attenuation layers. Since adsorbents stay in
service for an extended period of time, they are required to maintain satisfactory adsorption
performance even after multiple contacts with water. To evaluate the adsorption
performance, it has been proposed to immerse the adsorbent agent in water before the
adsorption test. In this study, we evaluated the adsorption performance of magnesium
We also conducted a single
batch fluoride adsorption test after a certain period of water immersion pretreatment to
estimate the effects of water immersion and soil-MgO mixtures on the adsorption
performance. It was found that MgO-based materials were capable of adsorbing various
geogenic contaminants, with particularly high performance against arsenic (As) and lead
(Pb). In addition, although the adsorption performance against fluorine decreased with the
progress of hydration of MgO due to immersion in water, it was found possible to keep the
fluorine adsorption performance high by mixing soils containing a large amount of alumina,
an amorphous substance, with the adsorbent. These results suggest that hydrotalcite-like

compounds, which are reaction products of MgO and amorphous alumina, can contribute to

oxide (MgO)-based materials against geogenic contaminants.

long-term adsorption performance.

Keywords : Adsorbent agents, Attenuation layer method, Denite®, MgO,

Geogenic contamination
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Table 1 Hydration conditions of MgO-based
adsorbent used in this study

(Mg0 R IR & D KIS

- . REBS | KFIE
xR0 34y (8) (%)
MgO MgO 0 -

MgO(3d) | MgO+Mg(OH)2 3 28.6

MgO(7d) MgO+Mg(OH)2 7 45.6

MgO(28d) | MgO+Mg(OH)2 28 51.6

Mg(OH)2 Mg(OH)2 0 —
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Table 2 Properties of soils used in this study

(B4 DEEHFIE)
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Table 3 Chemicals used in this study
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Fig. 1 Adsorption test flow for un-hydrated and
hydrated MgO-based adsorbent
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Fig. 2 Adsorption test flow for the mixture of
soil and MgO based adosorbent

(LI & M0 RREMDERHAMIC &L
S5 RBEFEABKIO-)

VTV T 4B —F HNT AR UK A ERLL,
A ra~ 7T 7o EEE O CRELZ 0T
L.

P .
(AR E) BEEE kIR K
105°C
8N HCI
FILAY)BEE | 05N NaOH
hF0LIE | NaOH AL HCI
s | | meo| [z | Meo |
&% tk=1:100 El&H=1:100

w®ES (1,7, 28H &ES| 1,7, 28H
g 55 5 5% g & 5 5%

Fig. 3 Adsorption test flow for the mixture of
soil and MgO based adosorbent
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Fig. 4 Adsorption isotherms of soil contaminant by un-hydrated MgO-based adsorbent
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Fig.5 Adsorption isotherms of fluorine by
hydrated MgO-based adsorbents
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Table 5 Partition coefficient and hydration rate

change
(DERFEHERE SATRDKMEOEILLE)
A =B ﬁgﬂ%%& KMEOELE
(8) Kd*(L/kg) (%)
MgO 0 3614 41.7
MgO(3d) 3 1363 19.4
MgO(7d) 7 977 5.7
MgO(28d) 28 677 6.3
Mg(OH)2 0 636 —

HIEEFEEZBRXEFAVWTTERE 24ng/L TEH
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Fig.6 Fluorine concentration in the filtrate after
adsorption test by the mixture of soil and
MgO-based adsorbents
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Table 6 Estimation results of fluorine adsorption
(B> RWEEDEHER)
REHE((R) S E& L HERTZ D pH % 7& 2 (mg/kg) MgO & DIk & 2 (mg/kg)

MgO 1:100 114 2286 2286

0 B# A 1:10 10.7 15 —

4 B 1:10 9.9 33 —
MgO(7d) 1:100 1.2 2149 2149
7 MgO+£#1 A(7d) 1:10 11.3 206 2061
MgO+E#1 B(7d) 1:10 104 216 2157
MgO(28d) 1:100 11.3 1897 1897
28 MgO+&#f A(28d) 1:10 11.6 156 1559
MgO+f#4 B(28d) 1:10 10.5 210 2099




40

KIEPER A 2 FAFZEEREE (TATHEIYO CEMENT KENKYU HOKOKU) 2518445 (2023) : 7% fih

O:MgO <$:MgCO; @ :Mg(OH), X :HTlc

O:Mg0 <:MgCO, @:Mg(OH), A:M-SH

B AR +MeO

Intensity({a.u.)

20/°

T ILAVE#E+MeO

28/

Fig. 7 XRD patterns of the reaction product of amorphous component in soil A and MgO-based

adsorbent
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Fig. 8 XRD patterns of the reaction product of amorphous component in soil B and MgO-based

adsorbent
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