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5 ways scientists can pull contaminants out of the ground

(Argonne National Lab.)






mineral soil

Soil-vegetation litter

Organic-
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Mechanisms of Mechanisms of
soll-radionuclide interaction _radionuclide elimination
Electrostatic attraction <) : ,
) Leaching
lon-exchange >
' ) Plant uptake
Complexation )
) Volatilization
Precipitation D
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Radionuclide

Sr, Ra, Sr2+

U, Pu,

PuO,?+

Mobility

pH decrease
Clay content decrease
Sand content decrease
Humus content low
CEC decrease

Aging
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(Tanaka et al., 2013)
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In-situ remediation Ex-situ remediation
= Containment = Separation
- Capping - Dry soil separation
- Land encapsulation - Wet separation

- Cryogenic barriers

= [Immobilization * [mmobilization
- Cement solidification - Ex-situ solidification
- Chemical stabilization

= Treatment = Treatment
- Soil flushing - Soil washing
- Electrokinetic - Electrokinetic

- Biological treatment
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|t Co, Cs MA

Co-601} Cs-1372| EXM

Half life of ®°Co: 5.27 yr

Co is inner construction material of plant

0Co is dissolved in cleaning solution of cooling pipe

60Co emit two y-ray of 1.17 and 1.33 MeV

137

Cs

Half life of 137Cs: 30.12 yr

Fission product (yield: 6.34 %)

137Cs emit y-ray of 661.66 keV

Similar to K, easily accumulated in biota

= >
WL AN =S S4

|
2tE222, £2H5233,
ERES230, EBIESS

o O Lo d =
- Ho2 SekEERE

Apolel) & &= Vb

e - HIZ (01XH
- Aes A 225210
o APLE e
[HYN

ZOHS L= DS YA

- Z2 85239, AI5187S | A

ol gao] b | 265106

TZ 14, TR chelA — Al

710t Fedle] -
e el

2iE226, AE2EI0 &

=2 ~wEy

w0 HB13T €
Y ErEC L)

EH42 59T, www.kfem.orkr/?p=135610)




LY
3
(g ]
@)
o
o)
@)
o
ajo
ol
ol
N
ajo
T0




‘ )
[72]
2 o
o N
.m = Klo
0o = oY
G0 < X
< | o o
MH <t - ._lo_*E o
Kk O M= o
= k4 BT )9
i > oy 5 2
oo <4 ol
o + -1 o
7 T ax Y
5 @ Q O e =
> ok |G 5 50
R0 | T W . I
--— 4L
R
T a2
g @V}
< _._.__| ™ e
S| = o
TR T
-T Y = ‘N @)
p 8 .n__n_ﬂ . m rm v
g @ S
= S NS Mk um. H_m/_ < Q
) S R 0O O 8
@) S ® T+ S
S 1 F AU :
S X ~ Q
S 9 °© " 3
X [ [ [ o A.
iol 3 v
10- 3
ol S
= A
O
*== _._u
Q_o ojo H..mw
o <
=—=— zo ol
= o
<




Athio  Control
Medium125 100 mL
S 19
A.Thiooxidans 3 mL -
Co -
Cs -
6.0 25,000
—l— A thio
5.0 ... 0 ....... O ......... O ........... O. 0 ................. O 20.000 A <eesQ--- Control ._____._._-——.
4.0 - -
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T 30 ﬂ. “ —m— A thio ) . ./ ’
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Medium125

A.Thiooxidans
0~1000 mg/L
0~1000 mg/L

5.0

40

5.0

40

0.0

—0O—Co 0 mg/L
~-0--Co 50 mg/L
—A-Co 1000 mg/L

—0O—Cs 0 mg/L
~0-Cs 50 mg/L
—A-Cs 1000 mg/L

Time (daYS)

~@-Co 10 mg/L
-4- Co 100 mg/L

-4- Cs 100 mg/L
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a2 Medium Co contaminated Inoculum
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