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The continuum defined by the chemical space linking molecules and materials holds 
promising physical and chemical properties that either extreme does not typically display. 
As we transition from systems with often well-defined structures and compositions toward 
materials and their surfaces through nanoparticles, it is anticipated that new chemical 
reactivity, catalytic properties, and unique chemical functions may emerge. We have been 
exploring various continuums established for aluminosilicates [1] and carbon materials 
[2], as representative examples for hard and soft materials, respectively. A new direction 
in our research is bridging the acid/base chemistry of exfoliated clays nanoparticles and 
Fe-S clusters [3] with rich redox chemistry. Computational molecular cluster models, as 
maquettes of reactive sites of interest are being employed for studying physisorption on 
CH4 and H2 on carbon surfaces, reactivity with H2, H2S, and small organic molecules with 
on Fe-S nanoparticles, and providing atomic-level interpretation of 
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