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Abstract : This study aims to develop filter-type absorbent material containing Prussian blue in order to selectively absorb and
remove cesium in water. Polyvinyl alcohol sponges (PVA) and cellulose filters (CF) were selected as supporting materials for Prussian
blue. Three preparation methods of chemical (A), chemical/physical (B) and physical (C) were selected to immobilize Prussian blue
on the material. As a result, the optimum synthesis method is a chemical/ physical method, and PVA was more suitable as a supporting
material due to its porous nature. The morphology of the selected PVA-B material was investigated by scanning with an electron
microscope, and it was confirmed that Prussian blue had formed in the pores of PVA. Isothermal absorption experiments were carried
out to evaluate cesium absorption behaviors. The Freundlich isotherm absorption model showed a better fit with experimental
results, which confirms that physical absorption and multi-layer absorption were dominant. The maximum absorption amount was
calculated as 1.637 mg/g. Although the maximum absorption amount of cesium was not superior, it is considered to be an economical
material suitable for mass production because of simplicity of synthesis and low manufacturing cost.
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Fig. 1. Prussian blue immobilization methods (a) chemical method, (b) chemical/physical method, (c) physical method.
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Table 1. Color developments according to materials (PVA, CF) and synthesis methods (A, B, C)
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Fig. 2. Leaching of Prussian blue by number of washing at different synthesis methods. (a) PVA, (b) CF.
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Table 2. Equivalent adsorption of each samples

Sample Adsorption capacity (mg/g)
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PVA-B 072
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Fig. 3. Leaching of Prussian blue after adsorption experiments
using PVA and CF prepared by synthesis methods A,
B and C.
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Fig. 5. SEM image (X1000) (a) Prinstine-PVA, (b) PVA-B,

Table 3. Atom weight per total weight (%)

lon weight percent (%) of total weight

Material
C O Fe
PVA 44 15 5585 0
PVA-B 4232 4436 13.32
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