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Abstract — To find out the materials having a high adsorption capacity for iodide anion, the adsorption characteristics of
iodide on minerals, rock and oxide compounds were investigated and compared by batch experiments. Pyrite, magnesium
oxide and calcined Mg/Al LDH are found as good adsorbents for iodidelilenature survey and preliminary experiments.

When the amount of pyrite or magnesium oxide was constant, the adsorbed amount was increased with initial iodide concen-
tration. The adsorption characteristics of iodide on pyrite or magnesium oxide is represented by Freundlich adsorption iso-
therm. The adsorption experiments on calcined Mg/Al LDH were performed under the conditions excluding carbon dioxide.
The adsorbed amount of iodide on the calcined LDH was higher than that on pyrite or magnesium oxide. The adsorption char-
acteristics of iodide on the calcined LDH is described by Langmuir adsorption isotherm. The maximum adsorbed amount
of iodide on the calcined LDH and,J of adsorption reaction, resulted from adsorption isotherm, are 308 mol/g and

7.1 10° respectively. The adsorption of iodide on the calcined LDH is caused by the reconstruction reaction of the calcined
LDH and this reaction includes a two-step ion-exchange process. The influence of carbonate anions of the aqueous solution in
the adsorption of iodide on pyrite, magnesium oxide and calcined Mg/Al LDH was also investigated. The adsorbed percent of
iodide on pyrite or magnesium oxide in the presence of H€Gimilar to that in the absence of HC®lowever, the

adsorbed percent of iodide on the calcined LDH decreased sharply with the concentratior of HCO
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Fig. 1. Schematic diagram of a sorption reactor with inert atmosphere and
constant temperature.
1. Argon canister
2. Gas flow controller
3. Flask with 10° M HCI
solution
4. Gas washing bottle(empty)

5. Sorption reactor
6. Gas washing bottle(empty)

8. Magnetic stirrer
9. Water circulator
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Table 1. Preliminary experiments of I' adsorption on pyrite, chalcopyrite, MgO, ZrO,, calcined LDH and activated carbon

Sorbent Sorbent concentration(mol/L) Concentration of initial (mol/L) % of sorbed1 pH of soln.
Pyrite 1.11x1¢ 1.02x10°8 10.6 48
1.09x10? 1.04x10* 5.5 4.7
Chalcopyrite 1.02x16 1.02x108 33 9.1
1.02x10? 1.04x10% 3.2 9.1
MgO 1.05x102 1.10x108 12.4 10.5
1.06x10? 1.07x10* 45 10.5
Zr0, 1.03x102 1.10x10° 10.2 45
1.03x10? 1.07x10* 0.05 45
Calcined Mg/Al LDH 1.19x10° 1.34x10* 79.1 11.5
Activated carbon 0.001 g/ml 1.04x70 12.8 7.4
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Condition [MgOl(moliL) [ITg(mol/L) [I7]eg(mol/L) [Morpedmol/L) pH, PHeq
Air 1.05x102 1.10x108 9.73x10° 1.27x10° 7.2 10.5
1.05x102 1.10%x10° 9.92x107 1.11x107 6.8 10.5
1.06x107 1.07x10* 1.04x10* 2.96x10° 6.3 10.5
5.35x102 1.02x107 8.29x108 1.95x108 6.6 10.8
5.37x102 1.02x10°% 8.93x107 1.31x107 6.1 10.7
5.36x107 5.28x10° 4.59%x10° 6.87x107 74 10.7
5.35x10% 1.08x10° 9.68x10° 1.11x10° 6.1 10.8
5.37x10% 5.10x10° 4.54%x10° 5.62x10° 6.7 10.7
5.39x107 1.03x10* 9.37x10° 9.50x10° 6.3 10.7
5.30x102 5.02x10% 4.76x10% 2.56x10° 5.9 10.7
1.07x10* 1.02x108 6.85x10° 3.35x10° 10.7
1.07x10* 1.02x107 6.79x10° 3.45%x108 10.8
1.07x10* 1.02x10° 7.01x107 3.23x107 10.8
Excluding CQ 1.00x102 2.25x10° 2.21x10° 3.97x107 5.4 10.4
1.04x10? 1.03x10* 1.00x10* 2.79%x10° 57 10.4
1.01x10? 9.38x10* 8.97x10* 4.03x10° 5.4 10.3
4.98x10? 9.54x104 8.89x104 6.49x10° 52 10.6
5.03x102 1.75x103 1.58x10° 1.74x10% 5.6 10.6
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Fig. 5. lodide concentration adsorbed on magnesium oxide as a function of

equilibrium iodide concentration.
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Table 4. Experimental results of I adsorption on calcined Mg/Al LDH
[LDH] o(mol/L) [ To(mollL) [1 JemollL) [ TsorpedMoIL) pH, PHeq
1.18x10° 1.80x10° 2.89x10° 1.51x10° 55 11.2
1.22x10° 4.60%x10° 6.40x10° 3.96x10° 5.8 11.3
1.19x103 8.33x10° 1.72x10° 6.62x10° 5.0 11.1
1.19x103 1.34x10% 2.79x10° 1.06x10% 5.6 11.5
1.20x10° 3.68x10* 9.72x10° 2.71x10% 5.6 11.3
1.20x10° 8.25x10* 2.34x10* 5.91x10* 53 11.3
1.20x10° 1.17x10° 4.40x10* 7.30x10% 55 11.3
1.19x10° 3.45x10° 2.49x10% 9.56x10% 5.4 11.2
1.22x10° 1.07x10? 9.16x10° 1.51x10° 5.3 10.9
1.19x10° 5.32x10? 5.18x10? 1.36x10° 52 10.6
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Fig. 7. lodide concentration on calcined Mg/Al LDH as a function of equi- Fig. 8. Langmuir adsorption isotherm of iodide adsorption on calcined M¢
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Table 5. Carbonate effect of T adsorption on pyrite, MgO and calcined Mg/Al LDH

Sorbent Concentration of initial(mol/L) % of sorbedTwithoutHCG,  Concentration of HCQImol/L) % of sorbed1with HCOj
Pyrite 1.08x10° 8.3 1.0x10* 9.0
1.0x102 7.1
1.00x10* 4.2 1.0x10* 4.6
1.0x10? 2.7
MgO 1.08x10° 10.1 1.0x10* 17.5
1.0x102 10.7
1.00x10* 2.8 1.0x10* 14.5
1.0x10? 7.4
Calcined Mg/Al LDH 1.34x10* 79.1 1.0x10* 68.3
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