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Selective Separation of Ions and Molecules
Based on Sorption Mechanism in Solid Latticies
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Graduate School of Science, Chiba University
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Fig. 1 Equilibrium potentials of Pt/ A -MnO, electrode in LiCl
solution with and without NaCl or KCI (pH 7.5). O : LiCl alone,
A : LiCl with 05 mol/dm® NaCl, and [ LiCl with 0.5 mol/dm®
KClL.
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Fig. 2 Cyclic voltammogram of Pt/ A -MnO, electrode in 1
mol/dm® LiCl solution (pH 7.5). Scan rate: 1 mV s™.
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Fig. 3 Equivalent circuits: (a) for a simple electrode system
and (b) for a complex, nonlinear, least squares data analysis.
CPE: constant-phase element.
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Fig. 4 Impedance of the equivalent shown in Fig. 3a involving
the finite diffusion effect.
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Fig. 5 Low-frequency impedance data of Pt/ A -MnO, electrode
in a 10 mmol/dm® LiCl solution (pH 7.5). (a) x = 0.038, (b) x = 0.49,
and (c) x = 0.84.
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Fig. 6 (a) Coulometric titration curve of Li"-insertion into

Pt/ A -MnO, electrode in 10 mmol LiCl solution (pH 7.5). (b)
Thermodynamic enhancement factor vs. x curve obtained from
eq. (3).
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Fig. 7 (a) Chemical diffusion coefficient of Li", BU , VS, X.
(b) Component diffusion coefficient, D, , vs. x.
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Fig. 8 CO, gas sorption isotherm (@) and volume change (H)
of ELM-11 at 273K.
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Fig. 9 Fitting results of the cooperative clathrate formation
according to eq (13). T=298 K Fitting results of the cooperative
clathrate formation according to eq (13). T=298 K. Absorption
isotherm: experimental (circle), fitting (line); desorption
isotherm: experimental (square), fitting (line).
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Fig. 10 Flow line for CO, sorption on ELM-11 at 273 K. Flow
gas: He or CH,.
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Fig. 11 TCD signal corresponding to the partial pressure of
CO, in the flow line for CO, sorption on ELM-11 at 273 K.
Flow gas: He.
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Fig. 12 CO, sorbed amounts of ELM-11 at 273 K by a static
sorption method and a flow method with He gas.
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Fig. 13 CO, sorbed amounts of ELM-11 by a flow method with
He and CH, at 273 K
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Fig. 14 Repetition of sorption/desorption isotherms of CH, at
303 K on ELM-11 at fifty times.
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Fig. 15 TG curves accompanied by CO, occlusion by Na,CO;
at different temperatures under moist conditions.
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Fig. 16 TG curve accompanied by CO, occlusion by NaC-NC
at 313 K under a moist condition.

Left: relative mass rate; Right: temperature.

Flow rate :100 cm®/min. Pretreatment: 473 K, 2 h in dry N..
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Fig. 17 TG curves for the regeneration after the first CO,
occlusion of NaC-NC (a) and the thermal decomposition of
NaHCO; (b)
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Table 1 Kinetic rate constants for the multicycles of CO,
occlusion.

k/ min™!

bulk Na,CO; First cycle 2.0 X 1072

bulk Na,CO; Second cycle 1.5 X 1072

NaC-NC First cycle 84 X 1073

NaC-NC Second cycle 32 X 1072

NaC-NC Fourth cycle 32 X 102

NaC-NC Eighth cycle 25 X 1072

NaC-NC Ninth cycle 28 X 1072
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Fig. 18 TG curve accompanied by CO, occlusion by the
material after pretreating Mg,/2Na,,HCO; (x=001) at 313 K
under a moist condition.

Left: relative mass rate; Right: temperature.
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Fig. 19 Reaction tine (left) and rate constant (k/min™) for CO, occlusion of the materials after the heat treatment of Mg, »Na,
HCO; at 473 K under a moist condition. The reaction was repeated twice. The rate constant was evaluated for the 2nd

reaction.
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