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Ion Exchange Behaviors of Cs and Sr Ions Using PAN-KCoFC

Composite Ion Exchanger
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Abstract

PAN-KCoFC composite ion exchanger containing 80% KCoFC powder was prepared.
Its physical properties and ion exhange beahaviors were evaluated. The mean pore size
of composite bead was 0.08¢um and its porosity was more than 71%, which was much
higher value in comparison with other inorganic adsorbents. PAN-KCoFC composite ion
exchanger was selective for Cs ion. The distribution coefficients for Cs and Sr ions at
pH2 were 45x10° ml/g and 6.2mL/g, respectively. Dubinin-Polanyi and Langmuir
equations were used to model the experimental data. In single component, these models
fit experimental data well. For multicomponent system, however, the extended models
could not predict the experimental data. While a modified Dubinin—Polanyi equation,

which is semi-empirical, fit the experimental data accurately.
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2-1. PAN-KCoFC %53 bead A&
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Langmuir equation;

@, bC
Y= T4+pcC -— (@
Dubinin-Polyani equation;
Q = Q.exp[—kR* T° (In(Cs/C))*] E—
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Multi Langmuir model;

Q; = Q’"m— — )
1+ 2.0,
Multi Dubinin-Polyani model,
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Modified Dubinin-Polyani model;
Q = explb,+bx(O+ 0,4 [MOF] -~ 6
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Fig. 1. SEM images for PAN-KCoFC composite bead.

(a) Fracture (b) inner pore structure.
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Fig. 2. Pore size distribution of PAN-KCoFC bead.
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Fig. 3. Effect of pH on the distribution coefficients of Cs' ion and St ions
with PAN-KCoFC composite ion exchanger.
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Fig. 4. Effect of pH on the distribution coefficients of Cs' ion and St ions
with PAN-KCoFC composite ion exchanger in Cs-Sr system.
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Fig. 5. Equilibrium models for single component with KCoFC powder.
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Fig. 6. Equilibrium models for single component with PAN-KCoFC.
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Fig. 7. Equilibrium data for Cs ion and Sr”' ions with PAN-KCoFC

in Sr-Cs system.
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Fig. 8. Equilibrium models for Cs' ion with PAN-KCoFC in Sr-Cs system.
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Fig. 9. Equilibrium models for Sr*" ion with PAN-KCoFC in Sr-Cs system.

Table 1. Porosimeter data for PAN-KCoFC composite bead.

Parameters . . .
Average pore|Bulk density | Apparent density| Porosity

) diameter(ym)| (g/mL) (g/mL) (%)
Composite bea

PAN-4A 0.0797 0.3938 1.3698 71.25




Table 2. Adsorption model parameters for Cs' and Sr*' ions with KCoFC powder.

Single component system

Model Coefficient units
Cs Sr

Qm(meq/g) 1.303 0.158

Langmuir b(mL/meq) 174.33 40.16

R’ 0.90 0.99

Qs(meq/g) 1.720 0.260

Dubinin-Polyani k 4.21x10 ° 1.20x10

R’ 0.98 0.97

Table 3. Adsorption model parameters for Cs' and Sr*" ions with PAN-KCoFC.

Single component system

Model Coefficient units
Cs Sr

Qm(meq/g) 1.070 0.130

Langmuir b(mL/meq) 179.35 44.87

R” 0.92 0.99

Qs(meg/g) 1.496 0.213

Dubinin-Polyani k 478x10 1.14x10

R’ 0.98 0.97




Table 4. Parameters for modified Dubinin-Polanyi equation with PAN-KCoFC

in Sr-Cs system

Parameters
bo bi b R°

Tons

Cs -0.150 -0.124 -0.006 0.98

Sr -2.754 -0.427 -0.126 -0.98
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