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Transition metal oxides form a series of compounds with a uniquely wide range of electronic properties. Some have been known since antiquity, whereas other properties, such thermoelectricity (TE) have been discovered only recently.  In an attempt to develop such material systems, there is a difference in the material selection paradigm when electronic conduction is due to polarons rather than the standard band-gap regimen.  Serious attempts to understand the electronic structure of  the transition metal oxides began more than a half-century ago, yet these compounds continue to surprise and baffle us in many ways. In this talk, we will describe some of our new attempts in designing and optimizing the compositions and properties of the mixed-valence-manganite spinels.

A Combinatorial Material Search (CMS) is a method perfectly fitted for the exploration of the complex oxide compositions with desired characteristics. We have demonstrated that Combinatorial-Pulsed Laser Deposition (C-PLD) can determine optimum quaternary oxide compositions, consisting of Mn-, Cu-, Ni- and Co-oxides,  in a few set of experiments.  From the optimum composition, we further  employed a solution fabrication route for synthesizing the quaternary oxides Mn1.68XCu.6+X+Y+ZCo.24-YNi.48-ZO4. We have found that under certain elemental modifications the thermopower and electrical conductivity rise or fall in parallel. Using our examples, we will discuss some of the experimental aspects of compositional design and property adjustment for oxide thermoelectricity.
