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Isotope Microscopy Visualization of Adsorption Profile Verifies the Mechanism of
Higher Adsorption Capacity on Super-fine Powdered Activated Carbon
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Decreasing the particle size of powdered activated carbon may enhance its
equilibrium adsorption capacity for some compounds, such as geosmin, 2-methylisoborneol, and polystyrene
sulfonates. Shell adsorption model (SAM), in which adsorbates preferentially adsorb near the exterior
surface of the adsorbent particle, may explain this enhancement. This study used isotope microscopy and
deuterium-labeled adsorbates to directly visualize the solid-phase concentration profiles of these
compounds in carbon particles. The deuterium/hydrogen ratio, which was used as an index of the
solid-phase concentration of the adsorbates, was higher in the shell region than in the inner region of
carbon particles. Solid-phase concentrations obtained from the deuterium/hydrogen ratio roughly agreed
with those predicted by SAM analyses of isotherm data. The direct visualization of the localization of
compounds in carbon particles explained the mechanism of the equilibrium adsorption capacity enhancement.
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