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The world’s population is quickly increasing and, with it, our energy demand. By 2050, it is predicted that we will need twice 

the energy we used in 2011. To make matters worse, we rely on fossil fuels to satisfy 80% of our energy needs. Aside from the 

lack of sustainability with a non-renewable energy source, the combustion of these fuels leads to the emission of a plethora of 

undesirable compounds. These compounds include greenhouse gases, such as carbon dioxide, which lead to intense climate 

change, air pollutants, such as nitric acid, which lead to smog and acid rain, and heavy metals such as mercury and uranium. 

Fortunately, recent advances in material design are making many renewable energy solutions commercially viable. However, 

these materials frequently rely on toxic elements such as lead.  

My research focuses on the development of filled tetrahedral semiconductors comprised of elements from group I, II (or XII), 

and V. These materials (collectively known as Nowotny-Juza compounds) are suggested as anode materials in Li ion batteries as 

well as for photovoltaic and thermoelectric devices. By synthesizing these compounds from low temperature solution phase 

methods, their application is increased and, in the case of LiZnSb, we find that the samples crystallize in a different crystal 

structure than those seen previously. While interesting from a fundamental perspective, this new polytype has practical         

relevance due to its extremely high thermoelectric performance which could lead to it being the next state-of-the-art           

thermoelectric material.  
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