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Transition in mechanisms of toxic metal(loid) leaching with alteration of
physicochemical surface structure of excavated rock
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Appropriate evaluation of the amount of arsenic leached from excavated rock
after reuse is necessary for the suitable reuse of the large amount of excavated rock generated by
tunnel construction. This study aims to quantitatively clarify the relationship between the amount
of change in arsenic phases associated with surface structural alteration and the drying-wetting
cycles and reduction conditions of the excavated rock exposed after reuse. Under wetting-drying
cycles, toxic metal(loid)s were released from pyrite with the oxidation of pyrite caused by fine
granulation. The main factors that change the release of toxic metal(loid)s from pyrite would be the

decrease in pH and the formation of amorphous and crystalline iron derived from the pyrite
oxidation. Chemical and biological reduction increased the amount of As released, but the amount of
increase was less than that under the drying-wetting cycles.



20-30%

2800g 2 5cm
20
5~8 1~4
1 3 6 12 400
XRD SEM
pH, EC, SO,
7.0 T
6.0
50 14
40 - A A A
3 3-0 T T T
g
5 Water 0.05 0 3 6 ( E; 12
CA 0.01and0.05M
AA  0.05M CA+0.025 M AA
30 mL 1 pH
0.85% NaCl 0.5mL 0, 0.5, 20
2 Wt% 29.5 mL S
10 215
A A
0.5 mL <, 10 4 A
7 3
14 25 5
(Eh)

Fe, Mn, As, Pb 0 -+ ' ' : !

0 3 6 9 12



pH 1 3

6.68 3.97 12
383 397
8042' 2 1 5
1 2 A
£e1a 0
3 3 3 - )\
L 2 A
1 .
pH 0 T T T
SO 0 3 6 9 12
SEM ()
3
4 1 500
400 -
‘2300 - "
8/ 6
1 200 4 X
1 1
A WYL B
0 .
28.5 29.5 30.5
20
800
As 5
' 600 -
6
A
8400 - e
—3
200 - —
pH 0 W
10 11 ,g12 13
As Se Cd
< 4 XRD
cd As Pb
F
pH B 0.02
S ]
< 0.02 - A
()] i
£
0.01 A i
Eh Water 475 mV }
-9 309mV . 001 4
CA AA 0.01 AA 005 CA AA <
7 Eh  Glc 0% 0.00 A - - -
455 mV 0 3 6 9 12
336 mV ( )
Eh
Glc 05, 1, 2% 211 225 mV 5 As

Glc_05,1,2% -152 -45mV

Eh



Eh Eh
20 mV 289 100%

=Fl %F2 mF3 =F4 mF5 |

mV
80% -

(%)

Fe 60% -

8 Fe 40%

As

Fe Glc_0.5% 2% 20%

0, .
Mn CA CA AA 0%

500 1o =
As Water 0.000 300
mg/kg AA 0.01 0.018 mg/kg
AA_0.05 0.030 mg/kg CA 0.39 100 ] 3
mg/kg CA AA 0.52 mg/kg 200 - [ I
As B0 T ——
9 As Glc_0% 0.000
mg/kg
0.011 mg/kg
0.034 mg/kg Pb
Water 0.016 mg/kg

100

©

Eh (mV)
N
o
o
o]
Q
—o—
o
o+

Water
CA

AA 0.01
AA 0.05
CA+AA
Glc_0%
%

%

%

%

%

%

%

4.0
3.0 A

Pb

(9/kg)

1.0 ~
0.0

cccccccc
S S

%
%
%
%
%
%
%%
%%

Eh

CA+AA ——1
Glc_0
X M
Glc_1% [
[EH

Fe
N
o
1
CA —
AA_0.05 —1

AA_0.01 —

Water
Glc_0.5

Eh Fe

Eh
Fe, Mn
As Pb

0.6
05 A
0.4 -
0.3 -
0.2 -
0.1 -
0.0

(mg/kg)

As

CA —1=+

AA_0.01 [u

Water
AA_0.05 p
CA+AA |—————m
X h
Glc_1
Glc_1

Glc_0.5




A. Osono, M. Katoh 298

Characteristics of the immobilization process of arsenic depending on the size fraction 2021

released from excavated rock/sediment after the addition of immobilization materials

Journal of Environmental Management 113534
DOl

10.1016/j . jenvman.2021.113534

A. Kamata, M. Ueshima, H. Sakanakura, T. Miura, M. Katoh 44

The effects of redox conditions on arsenic re-release from excavated marine sedimentary rock 2022

with naturally suppressed arsenic release

Environmental Geochemistry and Health 4157-4171
DOl

10.1007/s10653-021-01178-5

N. Manabe, M. Katoh 9

Contribution of immobilization material for arsenic immobilization in excavated rock with 2021

different particle size

Japanese Geotechnical Society Special Publication 302-306
DOl

10.3208/jgssp-Vv09.cpegld6

Y. Yoshida, H. Sakanakura, T. Miura, M. Katoh 9

Behavior of hazardous metal(loid)s release from excavated marine sedimentary rock under 2021

atmospheric exposure with drying-wetting cycles

Japanese Geotechnical Society Special Publication 363-368

DOl
10.3208/jgssp-Vv09.cpegld9




S. Suzuki, M. Katoh

Impact of arsenic releaching from excavated rock after once-arsenic leaching on potential
arsenic leaching

2022

Environmental Geochemistry and Health

DOl
10.1007/s10653-022-01418-2

A. Kamata, T. Miura, M. Katoh

30

Suppression of arsenic leaching from excavated soil and the contribution of soluble and
insoluble components in steel slag on arsenic immobilization

2023

Environmental Science and Pollution Research

19946-19957

DOl
10.1007/s11356-022-23569-6

20 0 1

56

2021

56

2021




Fe

56

2021

Fe

26

2021

26

2021

26)

14

2021




27)

14

2021

As

As

26

2021

26

2021

26

2021




56

2021

56

2021

As

56

2021

14

2021




14

2021

Yoshida, Y., Sakanakura, H., Miura, T., Katoh, M.

Behavior of hazardous metal(loid)s release from excavated marine sedimentary rock under atmospheric exposure with drying-
wetting cycles

3rd International Symposium on Coupled Phenomena in Environmental Geotechnics

2021

27

2022

27

2022




Se

57

2022

57

2022

(Sakanakura Hirofumi)

(70331973) (82101)




