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Descrip�on of Research/Engineering Work to Be Performed 
This research project will address fundamental ques�ons regarding 
thermodynamics and chemistry of the condensed phases of materials involving 
non-enriched fuel systems. Thermochemical proper�es of nuclear fuel will be 
inves�gated by experimental and theore�cal (modeling) approaches using first 
principles calcula�ons, CALPHAD methods, and high temperature calorimetry in 
combina�on with chemical and structural spectroscopic characteriza�on 
techniques.   
 
Brief background and NASA mission/program support 
Applied and fundamental research emphasizing high-temperature chemistry and 
thermodynamics of condensed phases of nuclear materials for Space Nuclear 
Propulsion (SNP) and Fission Surface Power (FSP) are crucial for development of 
space transporta�on and power genera�on systems for NASA’s Space Technology 
Mission Directorate (STMD). 
 
Objec�ve(s) of project 
To inves�gate the thermochemical proper�es of nuclear fuel forms by 
experimental and modeling approaches. 
 
Specific Faculty Fellow Assignment 
Perform high temperature calorimetry on various nuclear fuel form composi�ons 
and simulate their thermochemical behavior in space reactors. 
 
Expected Outcome(s) 
Build thermochemical property databases of new nuclear fuel form composi�ons. 
Improve our understanding involving the degrada�on of nuclear fuels during 
reactor opera�ng condi�ons. 
 
Contact: GRC-NGFFP@mail.nasa.gov  
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