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Professional Preparation 
  
Ph.D. California Institute of Technology                                                                                     2008 Jul – 2012 Sep 
Materials Science, Advisor: Prof. Sossina M. Haile 
 
M.S.  California Institute of Technology                                                                                     2006 Sep – 2008 Jun  
Materials Science, Advisor: Prof. Sossina M. Haile 
 
M.S.  Seoul National University, South Korea                                                                          2004 Sep – 2006 Aug 
Materials Science and Engineering, Advisor: Prof. Han-Ill Yoo 
 
B.S. with honors (Cum laude), Seoul National University, South Korea                                1998 Mar – 2004 Aug 
Materials Science and Engineering,  
26 months of mandatory army service during this period. 
 
Research Activities 
 
Auburn University                    2016 Jun – Present 

 
• Developing membrane reactors for gas conversion 
• Designing organic-inorganic composite membranes for water treatment 
• Screening nitride materials for ammonia production by solar-thermal hydrolysis 
• Controlling oxide thermal conductivity by internal precipitation 

 
University of Pennsylvania               2012 Oct – 2016 May 
Advisor: Prof. Raymond J. Gorte, Prof. John M. Vohs 

 
• Investigated metal exsolution behavior from perovskite oxides in energy/catalysis application with coking 

resistant, coarsening resistant nickel nanoparticles (collaboration with Prof. Irvine, University of Saint 
Andrews). 

• Proposed a model that describes metal exsolution process that agrees well with atomic force microscopy 3d 
morphology reconstruction (collaboration with Prof. Shenoy, University of Pennsylvania). 

• Evaluated hydrogen fuel cell performance with infiltrated perovskite oxide electrodes and direct carbon 
fuel cell with molten metal electrodes. 

• Filed a U. S. provisional patent “Direct Carbon Fuel Cells and Stack Designs” with Prof. Gorte. 
• Characterized oxygen permeation membranes for syngas production. 

 
Solid State Ionics & Electroceramics Group, California Institute of Technology          2006 Sep – 2012 Sep 
Advisor: Prof. Sossina M. Haile 
 

• Designed and constructed an in-house chemical vapor deposition chamber (collaboration with Prof. 
Goodwin, Caltech). 
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• Conducted cerium oxide deposition on fuel cell related substrates as well as single crystalline wafers.  
• Investigated cerium oxide thin film proton conductivity using AC impedance spectroscopy. 
• Studied fuel cell electrochemical reaction kinetics with point-contact geometry for chemical vapor 

deposition grown doped ceria thin film electrodes. 
• Studied microstructure-reaction kinetics relationship by controlled deposition condition for thin film 

electrodes with embedded symmetric patterned metal current collectors. 
• Co-developed optical transmittance fitting code to extract thin film refractive index and microstructural 

parameters. 
 

Solid State Ionics Research Lab, Seoul National University            2004 Sep – 2006 Aug 
 Advisor: Prof. Han-Ill Yoo  
 

• Measured oxygen vacancy mobility by color front migration on single crystal barium titanate. 
• Conducted UV-VIS spectroscopy study on single crystal barium titanate to illuminate the nature of the 

coloration under DC bias (collaboration with Prof. K.D. Becker, Technische Universitat Braunschweig).  
• Investigated quenched state defect chemistry of barium titanate by DC 4 point conductivity measurement  
• Measured thermovoltage of Ge2Sb2Te5 thin films (collaboration with Samsung electro-mechanics). 
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