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Removal of low concentrations of radioactive cesium in agricultural water
utilizing natural materials and elucidation of its adsorption mechanism

Miura, Asa
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This study aims to select natural materials with the capability for Cs
adsorption, and experimentally investigate the adsorption mechanism in order to remove
low-concentration Cs from water bodies. Physical and chemical properties, adsorption isotherms, and
adsorption processes of the natural materials were examined to exploit their Cs adsorption
characteristics in situ. Based on the findings, carbonized rice hull and beech sawdust were selected

as effective Cs adsorbents, which exhibited continuous or stable Cs adsorption rates. It was found
that the Cs adsorption mechanism of both the materials involved ion exchange with K present in these
adsorbents. It was revealed that the mechanism of Cs adsorption is derived from the characteristics

of the natural materials.
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Carbonized rice hull Sawdust (beech)
Specific surface area
A (n‘g grl) 34 0.35

O More than 1.4 mm and less than 2 mm
O More than 850 pm less than 1 mm
More than 500 pm less than 850 pum More than 250 pm less than 500 pm
Less than 250 pm

More than 2 mm
More than 1 mm less than 1.4 mm

:R=N-N |

Carbonized rice hull

Sawdust (beech)

100%

H
60%
Distribution percentage (%)

i
0% 40%

Adsorpbed Cs fraction (mg g)

5
1.0 1
2
0.1 E
% 0.01
—g ® Measured data
R i 2 et el
0.0 0.001
0.01 0.1 1 10 0.1 1 10
. on (g 1) R e 1
€)) b
5
@ ®
2 5
Freundlich isotherm Correlalﬁon
Adsorbent coefficient
K 1/n R
Carbonized rice hull 0.476 0.904 0.999
Sawdust (beech) 0.055 0.926 0.999
K
1/n 0.06 0.926
0.480 0.904
K
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