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Selective uptake of caesium by mordenite enclosing AMP microcapsules 

Abstract 
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Introduction 

Figure 1: Schematic diagram of AMP-M composites 

CaCa Ca Ca CaCaCaCaCa CaCa CaCa CaCa

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

CaCa Ca Ca CaCaCaCaCa CaCa CaCa CaCa

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

AMP

Macropores of 
mordeniteCs+Cs+

Calcium alginate 
gel polymer

CaCa Ca Ca CaCaCaCaCa CaCa CaCa CaCa

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

CaCa Ca Ca CaCaCaCaCa CaCa CaCa CaCa

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

CaCa Ca Ca CaCaCaCaCa CaCa CaCa CaCa

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

CaCa Ca Ca CaCaCaCaCa CaCa CaCa CaCa

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

C
a

Experimental 

Materials and preparation procedure of AMP-M composites 
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 



Surface morphology and structure of AMP-M composites 



Determination of distribution coefficient 

 

Column test 

 

 

Results and discussion 

Surface morphology and structure of AMP-M composites 
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Figure 2: Apparatus for column experiments 
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Figure 3: SEM images of AMP-M1 

 (a) AMP-M1 (b) Magnification image 

Figure 4: Mapping of Cs, Mo and P in AMP-M3 
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Figure 5: XRD pattern of adsorbents 
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Table 1: Lattice constants (Å) of AMP crystals in AMP-M 

AMP-M1 11.6210.005 

AMP-M2 11.6300.006 

AMP-M3 11.6360.013 

Original fine crystals of AMP 11.6550.000 

Uptake rate of Cs
+
 for AMP-M composites 

Figure 6: Uptake rate of Cs
+
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Effect of HNO3 concentration on Kd of Cs
+
 for AMP-M composites 

−

Figure 7: Effects of HNO3 concentration on Kd,Cs 
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Figure 8: Kd of different metal ions for AMP-M1 
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Uptake isotherm of Cs
+
 for AMP-M composites 



Figure 9: Uptake isotherm of Cs
+
 on AMP-M1 
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Figure 10: Langmuir-plot 
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Table 2: Qmax values of adsorbents 

Adsorbent Mordenite AMP-M1 AMP-M2 AMP-M3 

Qmax [mmol/g] 0.220.010 0.240.008 0.210.021 0.210.009 

Breakthrough and elution properties of Cs
+
 through AMP-M1 column 

Figure 11: Breakthrough and elution curves of Cs
+
 for AMP-M1 column 

Column: 0.5 cm   20 cm, AMP-M1: 2 g; flow rate: 0.22 cm
3
/min; 251C 

(a) Feed solution [Cs
+
] = 1 000 ppm; (b) loaded amount of Cs

+
: 0.34 mmol; eluent: 5 M NH4NO3 

 (a) Breakthrough curve (b) Elution curve 
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