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Immobilisation of caesium by zeolites and  
characterisation of ceramic solid forms 
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Introduction 

Experimental 

Materials 

Table 1: Particle size and maximum uptake capacity of synthetic mordenites 

Synthetic mordenite Particle size [mm] Maximum uptake capacity of Cs+ [mmol/g] 

SM-A Without binder 010 1.00 

SM-B Without binder 015 1.24 

SM-C With binder 100 0.96 

Preparation of solid products and characterisation 
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Wet elemental analysis of CsSMs 

¯

Figure 1: Procedure for wet elemental analysis using HF 

Dissolving CsSM(m1) by 4 ml of HF solution

Heating up

Heating up at 800ºC and 

NO2 was volatilized

Weighing (m2)

SiO2 = m1ïm2

Dissolving by HNO3

Measuring by ICP-AES and AAS

SiF4 and HF were volatilized and 

nitrate salt was obtained. 

Adding 4 ml of HNO3

Phase transformation 
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Preparation of ceramic products by hot pressing 
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Results and discussion 

Surface morphology 
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Figure 2: Whole images, magnified SEM images and colour mappings for ceramic products 
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Recrystallised phase and density of ceramic products 
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Table 2: Phase transformations of Cs form of mordenites at high temperature 

Mor.: Mordenite, Am.: Amorphous, R1: CsAlSi5O12 

Calcinig time of 3 h
Calcining temperature of 

1200ºC

CsSM-A
900ºC 1,000ºC 1,100ºC 1,200ºC

Mor.
Am.

900ºC 1,000ºC 1,100ºC 1,200ºC

Mor.
Am.

5 m 60 m15 m 30 m

Am.

5 m 60 m15 m 30 m

Mor.
Am.

900ºC 1,000ºC 1,100ºC 1,200ºC

Mor.
Am.

R1

5 m 60 m15 m 30 m

Am.
R1

CsSM-B

CsSM-C
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Figure 3: Effect of calcining temperature on density 
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Figure 4: Effect of calcining time on density 
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Figure 5: Estimated contents of components in Cs form of mordenites 
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