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A Study on The Preparation of Organic-Inorganic Composite Bead and The Properties
of Adsorption for The Removal of Radionuclides and Heavy Metal Ions
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Abstract

PAN-inorganic ion exchanger(NizFe(CN)s, K>TisOg) composite beads were prepared in the
range of 0.5~3.5mm in size. The control of polymer(PAN) viscosity in the range of 900~
1200cP was important to make a spherical composite bead. The dispersion of inorganic particle
and bead morphology were observed by SEM. Bead porosity and pore size distribution were
also measured by porosimeter. The effect of pH and uptake rates of heavy metal ions(Ag, Sr,
Cs and Co) were measured with the composite bead containing inorganic ion exchangers.
Langmuir and Freundlich isotherm were successful to describe the equilibrium isotherms of
Ag ion with inorganic ion exchanger.
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Table 1. Porosimeter porosity of composite bead with drying condition

1 60C D.

Pore radius average(A) 11540 11540 13940 13940 11540 11540

Total sample porosity(%) | 313 | 4496 | 2987 30,02 2454 | 30.16

Table 2. Langmuir and Freundlich parameters for isotherm

Langmuir Freundlich
almL/g] 2325.58 Ks 18.20
blmL/meq] 2023.26 1/n 0.464
a/blmeq/g] 1.149
i Al- — aC —
Langmuir 4}; ¢ T+ 5C (1)

Freundlich 4); ¢,=K,C /" ————- (2)
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Fig. 1 The schematic representation Fig. 2 The change of PAN bead morphology

of bead formation. depending on viscosity
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Fig. 3 The volume of composite bead depending on drying concentration

(a) (b) (©)
Fig.4 Change of morphology and size of PAN bead with drying temperature.
(a)PAN bead (b)freeze drying (c)dried at 60T
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Fig. 5 Isotherm for Ag ion exchange by K3TiOs.
The initial concentrationth’BN, The volume of solution:50mL(pH2)
Exchanger @ 0.01, 0.05, 0.1, 0.2g K3TisQ.
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Fig. 6 Uptake rates for Ag’, Sr*’, Cs’ and Co* removal by PAN bead

The initial concentration :
Adsorbent : 0.1g PAN bead

100ppm The volume of solution :

500mL
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Fig. 7 Uptake rates for Ag’, Sr’, Cs" and Co®" removal by PAN-K>TisOs bead

The initial concentration : 100ppm The volume of solution : 500mL
Adsorbent : 0.1g PAN-K:2Ti4Og bead
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Fig. 8 Uptake rates for Ag', Sr’’, Cs' and Co® removal by PAN-NizFe(CN)s bead

The initial concentration : 100ppm The volume of solution : 500mlL
Adsorbent : 0.1g PAN-Ni;Fe(CN)s bead
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