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Investigation of mechanism for adsorving cesium with calcined scallop shells
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In Japan, scallop shells are considered to be industrial waste. Thus far,
attempts for reusing these shells have been mainly limited to the commercial production of CaC03.
Nevertheless, there are no clear economic benefits associated with the use of scallop shells as a source
of CaC03. Hence, we are attempting to investigate a new value-added use for scallop shells as an advanced
functional material. In this regard, we focused our attention on nuclear wastewater, which contains
radioactive metal ion. In this study, we investigate whether scallop shells demonstrate the ability to
remove radioactive metal ion from a solution. From the results obtained, scallop shells can remove metal

solutes from a solution; furthermore, as compared to CaC03, they demonstrate superior ability for
removing Sr.
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Fig. 1 SEM image of the inner surface of a scallop shell.
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Fig. 2 Comparison of specific surface areas of scallop
shell, limestone, and CaCOs;.
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Fig. 3 Residual percentage of Sr using scallop shells,
limestone, and CaCOs;.

Original: Concentration of Sr from a solution stirred
without powder.
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Fig. 4. Residua percentage of Srin asolution asa
function of stirring time.
(A) Scallop shell (m) Limestone (®) CaCO3

1000mg/L

1000mg/L

20

100

4
E,J 80
& @ L]
E 40 r 3 4
=] [ ]
§ 20 . A
ZI . .
0 500 1000
Sr initial concentration / mg/L
Fig. 5. Residual percentage of Sr in a solution as a
function of the initial Sr concentration.
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Fig. 6. Residual percentage of Sr (10 mg/L Sr) as a
function of stirring time.
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Fig. 7. Adsorption isotherm of scallop shells in a Sr

solution.
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