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Abstract : Radionuclides, particularly radioactive cesium (Cs), are a concern of
human health in some nuclear power accidents. It could lead to a high level of
intracellular accumulation due to its high radioactivity and long half-life. Therefore, it
is imperative to develop a method to remove Cs from wastewater. Herein, we
synthesized activated carbon fibers (ACFs) doped with Prussian blue (PB) via /n situ
methods. We classified samples by their preparation method as either physical
(PB-ACF-A) or physicochemical (PB-ACF-B) syntheses for comparison. The PB-ACF-B
sample showed a significant surface loss compared to PB-ACF-A but a better '*Cs
adsorption capacity. All samples fit well to Langmuir isotherms and the values of
gmax were directly correlated to the amount of PB on the surface of the ACFs.
Adsorption characteristics were further confirmed by the calculated free energy,
enthalpy, and entropy.

Key Words : cesium, adsorption, Prussian blue, physicochemical synthesis, activated
carbon fiber
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Fig. 1. A possible adsorption mechanism between PB—treated
activated carbon fibers and Cs* ions,
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Fig. 2. Scheme of the synthesis of pitch—based activated carbon fibers,
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Table 1. Elemental characteristics of samples as determined
by energy dispersive X—ray spectroscopy

Elemental composition (wt%)

Materials c N s Fe
ACF 93.71 048 5.81 -

PB-ACF-A 90.64 0.49 7.46 1.41

PB-ACF-B 88.92 0.49 7.24 335

Table 2. Surface characteristics of samples as determined by
N2 isotherms

Classification SzBET: §"'b 1 ZS ¢ 1
(m”-g") (m”-g") (m”-g")
ACF 1215 1101 114
PB-ACF-A 950 851 99
PB-ACF-B 812 709 103

*BET specific surface area
®Micropore area
°External surface area
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Fig. 3. SEM images of samples with a magnitude of 10,00 K
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Sample

Langmuir isotherm

Dosage (g) Qmax KL R

0.1 67.56 0.03 0.9047
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Table 4. Energy constants for the 8Cs removal via samples at
room temperature

Sample LG -1 AP -1 £S° -1
(kJ mol™) (kJ mol™) (kJ mol™)

ACF -2.23 6.36 28.82
PB-ACF-A -4.83 -16.09 38.82
PB-ACF-B -5.52 -22.00 56.70

4.7 % %
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