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Investigation to prevent the spread of radioactive material from landfill sites disp
osed of sewage sludge incineration ash containing radioactive material.

Ishikawa, Nao
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Radionuclide contamination from the nuclear accident at Fukushima has been found i
n sewage sludge ash produced in eastern Japan. Such waste containing a level of radiocesium is being dispo
sed in controlled landfill sites. Therefore, it is needed to know the leaching behavior of the radionuclid
es from the sewage sludge ash, factors influencing the leaching behavior, as well as to find effective sor
bent for Cs and Sr to retain them in the landfill site.
In this study, leaching experiments using stable Cs and Sr were conducted for sewage sludge ash under seve
ral conditions to investigate effects of chemical composition of leachate, pH, and solid/liquid ratio on C
s and Sr leaching behavior. Then, Cs or Sr sorption test were conducted for feldspar, yellow illite, white
illite, and zeolite. Finally, an extraction test using actual landfill leachate was also carried out to a
ssess Cs and Sr retention capacity of the clay minerals in the landfill site.



2011 3 11

8,000 Bg/kg
8,000 Ba/kg 100,000 Bag/kg
(Cs)
(n
1570
131Te
(Sr) 9oSr: 28.79
Cs
Cs Sr

@
2012 7 9 12 3
( 1) Cs sr
Cs Sr
(ICP-AES)
(ICP-MS)
> g 1 i1 e e
RL AR BT MF AC  EW
1
@
Cs Sr
pH
Cs Sr
NaOH KOH Ca(OH),
3 50 mL
0.1 39¢:
30 mL
120 rpm 25 °C
3
3
0.45 pm
1CP-MS ICP-AES
pH  pH
Cs Sr
102mol/L  NaOH KOH
0.01 0.5
5
3) Cs Sr
GO
Y



Cs Sr pH
50 mL
1 g : 100 mL
Cs Sr Cs
Sr 1 mg/L 10 mg/L
pH  NaHCO,-NaOH
8-11
120 rpm 25 3
0.45 pm
Cs
ICP-MS Sr 1CP-AES
50 mL 19 : 100 mL
Cs Sr
0.45 pm
Cs Sr
1 - 100 mg/L 5
120rpm 25 3
0. 45 pm
Cs 1CP-MS
Sr ICP-AES
Cs
10 g - 100 mL 100 mg/L
Cs 3
3000 rpm 10min
Cs ICP-MS
Cs
1
Cs
@
-1
3
3 Sr
85% AR Sr
Cs
AR 13.6
AC EW Cs
Cs K Na Cs
AC Cs
2.24 pg/L K 343.5
mg/L Na 2.29/L
Cs

Sr
Cs
1
Cs [ng/L] Sr [upg/L]
RL 2.78 + 0.56 4113 + 1788
AR 2.40 + 0.33 292 + 382
BT 2.44 £+ 0.30 358 + 271
MF 2.50 =+ 0.36 356 =+ 239
AC 2.24 + 0.15 332 + 326
EW 2.51 £ 0.20 388 + 249
®
pH
2 pH
Cs pH6-12
Cs 6%
0.4% pH
Cs
pH NaOH
KOH
K Cs
Cs
K
K Cs
3 pH
Sr pH6-12
Sr 0.3 Cs 1
Sr pH
Cs pH
pH 8
0.004%
Cs
6
O NaOH %
—_ A KOH
=4 | | O Ca(OH), Lfk
2 -
@§D
, B @ © .
6 8 10 12
pH
2 Cs pH



0.3
O NaOH
—_ A KOH
=0.2 P O Ca(OH),
g &
Ba
0.1 F
@&
0.0 1 =
6 8 10 12
pH
3 Sr pH
pH
Cs
KOH
NaOH
0.3
Sr Cs
0.01 0.5
10 NaOH
KOH
pH
A%
+ 40H - [AI(OH),]"
OH
Cs Sr 1 2
pH
Cs Sr
pH
A) Cs Sr
Cs Sr pH
Cs Y W
pH6
80-95% pH
pH? 70% pH
pH11
27%
Sr W
pHI9-11 90%
pH
Y pH8.6 59
pH pH11.5 84%
Sr
(2.6 g/L)
0.1 g/L Sr

Sr

Sr

Cs
Henry
Q= KC
Q Cs [mg/kg] C
Cs [mg/L] Ky [L/kg]
Cs
Henry R
> 0.95 Ky
871 L/kg
W (30.3 L/kg)
Y (26.2 L/Kkg)
(12.2 L/kg)
4
Cs
Cs
4 1000
mg/kg 100%
Cs 100%
Cs
W
Y 56-69% Cs
26-60%
Cs
4
4
Cs
Sr
Ca
Sr
Sr
1000
a
'S80 | @
>
= | ]
= 600 [ ]
(‘1 N
400
1]
200 Eii
,
Q S
%:b /}\\< /}\\< //))\Y
N U
4 Cs



Cs Sr
13
2014
3
Cs
Sr 2013
2014.3.8
50
2013.11.19-21
2012.12.14
1
Springer
2014 127-134
@
ISHIKAWA, Nao
&)
Umita, Teruyuki
Ito, Ayumi

Satta, Naoya




