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Discrete transition metal oxide cluster molecules with tunable sizes, 
reduction potentials, charges and shapes can be incorporated into more 
complex molecules, nanoarrays, metal-organic-frameworks (MOFs) and giant 
clusters by fairly systematic syntheses.  These processes involve a 
combination of traditional synthesis of functional mono-cluster units and also 
self assembly of these units into the larger (supramolecular, nanosize) 
structures that exhibit additional sought capabilities (selective recognition, 
sorption, detection, etc.).  Specific systems to be described are as follows: 
 
(1) Nanoarrays that sequester, detect and catalytically destroy toxic target 
molecules.  The arrays are approximately 20x20 nm2 and constituted by 
triesterified {V6O19} units.  
 
(2) Metal organic frameworks that catalyze air-only oxidations.  These like 
the nanoarrays above are unique materials of potential value in air 
purification, chemical warfare agent decontamination, and other applications. 
 
(3) Giant clusters with up to 100 delocalized electrons and commensurate 
unusual magnetic properties of potential value MRI and quantum computing.  
 
(4) Multi-Ru and Mn clusters that catalyze the oxidation of H2O to O2, the 
likely success-limiting factor in splitting H2O to H2 + O2 using sunlight.  
(Water splitting is of global interest given both energy and environmental 
concerns of our current fossil-fuel-dependent economies and societies.)  
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