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Summary

Lanthanum (La) nanoparticle-dispersed amorphous silica (Si—O) powders were synthesized from chemical
solution precursors. Then, in order to investigate the carbon dioxide (COz2) absorption and permeability
mechanism La-dope silica, the relation between the microstructure of La nanoparticle-dispersed in amorphous
Si~O powders specimen and CO2 absorption amount were measured and studied.

As a result, CO2 adsorption property of the silica showed excellent data at lower temperature (100°C) in
comparison with the high temperature (400 °C). Moreover, the increase amount of the reversibly adsorbed CO2
was the highest for the composite samples at the Si content with a La/(Si-La) ratio. ( Si: La=4:1>2:1).

Calculating the diameter and volume of La nanoparticle in amorphous Si-O, a unique reversible CO2
adsorption property of La-doped silica was dependent on the surface are of La2O3particle in Silica.

This finding strongly suggested that when this La-Si-O composite material is used in the form of a gas
separation membrane, the reversibly CO2 adsorbed property is thought to contribute to the additional increase in
the number of active surface sites of La,Osparticle, which leads to a selective enhancement in the CO2

permeability.
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Fig.1 Flow chart of the production process of La-doped
Silica specimen by a precursor solution method and

Experiment methods
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3. #ER Fig.3  XRD pattern for the La-dope Silica specimen
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Fig.2  The chemical state of the Si-O-La precursor in each

heat-treatment temperatures by Thermo gravimetery
Differential Thermal Analysis  (TG-DTA) Fig.4  TEM image and the electron diffraction pattern of
La-dope Silica
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Fig.5 Adsorption isotherms of carbon dioxide (CO,) at two

La, O . - .
o kinds of composition of La-dope Silica at

temperatures (100 and 400 °C)
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Table-1.  Si: La composition and CO, adsorption amount

Hshil= Va(ce/g)
Si:lLa=2:1 1.77
Si:La=4:1 2.37
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Fig.6 The schema of the mechanism of CO, adsorption of

La-dope Silica
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Table-2.

calculated from the particle diameter data of La,Os

The theoretical value of CO2 adsorption amount

RERE
cng | 7/HTE| FHE ) HLEO 100°C
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Va(celg)

Si:La=2:1 327 4.46 2.00 1.77
Si:La=4:1 27.2 536 2.68 237
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Fig.7 Correlation curve of the experimental value and the

theoretical value in COz2 adsorption amount
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