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" in nuclear wastewater, various technolo-

Abstract: [Purposes] For removal of radioactive Cs
gies such as adsorption, chemical precipitation, solvent extraction, membrane separation, and capaci-
tive deionization are widely used and exhibit certain separation and removal effects. However, each of
them has its own limitations. [Methods] In this paper, a novel Cs' ion-imprinted manganese—based
oxide film electrode (Ho-2Cs-MnO,) was prepared by using the redox co—precipitation method. The

selective separation performances of the Ho—xCs—MnO, film electrode with different ratios of Cs™ im-
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printing for Cs " in radioactive nuclear waste water were explored through cyclic voltammetry and elec-
trochemical impedance spectroscopy methods. Additionally, the surface morphology and microstruc-
ture of the film electrode were characterized and analyzed by using X-ray diffraction, scanning elec-
tron microscopy, and X-ray photoelectron spectroscopy.[Results] The results indicate that when the
Cs' imprinting amount has a molar ratio equal to that of K' (Cs /K molar ratio = 1), the product
Ho-1Cs-MnO, film electrode exhibits the highest adsorption capacity for Cs™ at 157 mg/g in a solu-
tion with a Cs" concentration of 100 mg/L, which is higher than that of a pure MnO, film electrode
(77.04 mg/g). Furthermore, by comparing its selectivity towards Cs"~ against other alkali metal ions
Li", Na',
the Ho—1Cs— MnO, film electrode has a higher selectivity for Cs™. After 10 adsorption—desorption cy-

and K, the separation factors are 6.51, 4.42, and 2.61, respectively, demonstrating that

cles, the Ho-1Cs= MnO, film still retaines 92.33% of its maximum adsorption capacity for Cs" .
Therefore, the use of redox co—precipitation method to prepare Cs™ imprinted Ho—xCs-MnO, active
film materials provides a new research approach for the separation and removal of Cs™.

Keywords: ion imprinting; MnO, film; cesium ion; selectivity; electrochemically switched ion
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Fig.4 (a) Mn 2p,,, and Mn 2p,,, XPS spectra of Ho-1Cs~MnO,; (b) O 1s XPS spectra of Ho-1Cs~MnO ; and (c) XPS survey spectra of MnO,
and Ho-1Cs-MnO, after pre-desorption and adsorption
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