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Abstract: Cesium, with long half-life and huge harms to ecosystem, is one of the main com-
ponents of radioactive waste water. Prussian blue analogue compounds have excellent cesium
selective removal. However, Prussian blue direct application in cesium removal is not feasi-
ble due to difficulty with the solid-liquid separation that is caused by the fine particle size. In
order to solve these problems, many studies have tried to load Prussian blue analogue on the
different carriers. This approach increases the adsorption capacity of cesium, improves the
removal of cesium and makes it possible to utilize without typical difficulty associated with
separation of nanoparticles from solution. In this paper, the species of Prussian blue ana-

logue composites and the reaction mechanism in terms of crystallography, reaction kinetics,
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adsorption isotherms and thermodynamic are introduced in detail. We hope to provide refer-

ences for related research.

Key words: cesium; Prussian blue; composites; radioactive pollution
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Fig. 1

Synthesis of adsorbents for removal of cesium ion
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Fig. 2 Synthesis schematic of magnetic Prussian blue core/shell nanoparticles
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Table 1 Absorption of cesium by magnetic Prussian blue complex

g B 551 PN E EIPIES A5 R R A EE BN
PB(5%) /Fe; O () 280. 82 mg/g W 93 J1 % Tempkin #7 [23]
PB(GE) /Fe; O, (1) 96 mg/g - Langmuir £ % [24]
PB(GE) /Fe; O, (1) 22 mg/g - - [16]
PB(%) /Fe; O, (1) 22 mg/g HE— 8l 12 - [25]
PB(52) /Fe; Oy (A4 K A 45.87 mg/g - Langmuir £ 7 [18]
PB(5%)/Fe; O, /GO 55.56 mg/g W8 1% Langmuir 4 % [19]
(PB/Fe;0,/GO)/ PFGM 43.52 mg/g W9 8h 1% Langmuir f& % [20]
PSMGPB 1. 609 mmol/g W 3 I % Langmuir 5% [21]
PB/Fe; O, /i3l f7 102 mg/g WG sh )2 Langmuir 5% [26]
MPBN's (3R 7L 13 2 2k 4% 17.03 mg/g W= sh % Freundlich # % [27]
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Fig. 3 Schematic diagram of functionalization of MWCNTs*"]
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Table 2 Adsorption of cesium by carbon-based carrier Prussian blue complex

g B 5] SN 3% S R A RPN
Bk (50 /F BUbEAA SR R (D 280. 82 mg/g =3 )i - [28]
PB/AC 49.17 mg/g W8 % Langmuir 7% [29]
MWCNT-Cu FCs 1. 14 mmol/g - Langmuir {5 #1 [30]
PB/GN/CFs 33.04~41.12 mg/g W R shH12 Langmuir 557 [32]
PB/GN/CFs 81.2442 mg/g e 2 12 Langmuir £ %! [35]
(PB/GO) PV A-ff #: iR o sk 164.5 mg/g - - [33]
PB/r GOH 58. 82 mg/g W — K oh H12 Langmuir 5 7Y [36]
PU/CNT/ %k ¥ + /PB 167 mg/g - Langmuir 4 #1 [34]
PBA/CS/CNTs 219. 8 mg/g W= o )12 Freundlich 4 %1 [37]

NiPB/C/MWNT 698 ng/g - -
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Table 3 Adsorption of cesium by Prussian blue complex of polymer carrier

W B 551 e W B B 1% ENTEEY R EEDEN
CNF/PB 139 mg/g Langmuir & %1 [40]
CMC/PB-La 35.22 mg/g W G sh i Freundlich %% %Y [43]
CMC/PB 115. 04 mg/g i - S A Langmuir 5 % [46]
ALG-KNiFC 190 mg/g Langmuir % %1 [41]
CTS-KNiFC 70 mg/g Langmuir % %1 [42]
PB/ 16 3 FR 45 Tl Bk 143 mg/g W9 gh )i Langmuir 5 %! [47]
PB/PAN 0. 714 mmol/g Langmuir %1 [48]
KZn HCF-PAN 1. 22 mol/g [49]
KCu HCE-PAN 0. 55 mol/g [49]
PB/ Tt #i it JE 2% 260 mg/g Langmuir f5 £ [50]
PAN-KCoCF 128 mg/g g Iy % Langmuir 525 [44]
PAN-KTiCF 278 mg/g g )y % Langmuir £ #) [44]
PB-MCs 4.85 mg/g W= 298 )% Langmuir £ #! [27]
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Fig.5 Schematic diagram of crystal of Prussian blue compounds and adsorption of cesium®®
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