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Education 

Virginia Commonwealth University, Richmond, VA 
Ph.D. in Mechanical and Nuclear Engineering 
Thesis: Development of Near-Real Time Material Detection and Analysis by 
Coupling Electrochemical & Optical Spectroscopy Methods for Molten Salt 
Systems 

May 2020 

Virginia Commonwealth University, Richmond, VA 
B.S. in Mechanical Engineering with a Nuclear Concentration 

May 2016 

 
Research Experience 

R&D Staff – Analytical Chemist 
Oak Ridge National Laboratory, Oak Ridge, TN 
Isotope Applications Research Group 

2024 - Present 

Research area(s): Currently my efforts revolve around the development of novel optical 
analytical methods for real-time monitoring in hazardous environments or the measurement of 
trace signatures in a high matrix background. While my main expertise lies in laser-indued 
breakdown spectroscopy (LIBS), I also am heavily involved in research related to inorganic 
mass spectrometry, multivariate modeling of spectroscopy data, molten salt research, and 
isotope production. 
 
R&D Associate Staff  
Oak Ridge National Laboratory, Oak Ridge, TN 
Isotope Applications Research Group 

2021 – 2024 

Research area(s): My efforts revolved around the development of novel optical spectroscopy 
tools (e.g., absorbance, fluorescence, laser-induced breakdown spectroscopy (LIBS), Raman) 
for real-time monitoring of processes occurring in hazardous environments such as 
radiological hot cells and gloveboxes or nuclear reactor applications. Additional research 
includes the development of analytical tools in the fields of particle detection, engineered 
enzymes, and environmental/biosciences. 

 
 



 
Postdoctoral Research Assistant 
Oak Ridge National Laboratory, Oak Ridge, TN 
Isotope Applications Research Group 

2020 – 2021  

Research area(s): As a postdoctoral researcher I developed a LIBS system to continually 
monitor the off gas evolved from a molten salt reactor. Here, advanced multivariate modeling 
and machine learning in Python were used to enhance the analysis of complex spectral data. 
Research mentor: Kristian Myhre 
Visiting Graduate Researcher 
Oak Ridge National Laboratory, Oak Ridge, TN 
Radiochemical Science and Engineering Group 

2019 – 2020  

Research area(s): During the final year of my graduate studies, I performed research using 
LIBS techniques for advanced nuclear reactor applications and impurity analysis in aqueous 
solutions. These experimental studies were coupled with advanced data analysis in Python. 

Research mentors: Kristian Myhre, Joanna McFarlane 
Graduate Research Assistant 
Virginia Commonwealth University, Richmond, VA 
Department of Mechanical and Nuclear Engineering 

2016 – 2020  

Research area(s): My graduate studies focused on the development of near-real time material 
detection and analysis by coupling electrochemical and optical spectroscopy methods for 
molten salt systems related to nuclear fuel reprocessing. 
Research mentor: Supathorn Phongikaroon 
Undergraduate Research Assistant 
Virginia Commonwealth University, Richmond, VA 
Department of Mechanical and Nuclear Engineering 

2015 – 2016 

Research area(s): As an undergraduate I measured the electrochemical and thermodynamic 
properties of lanthanides (La, Gd) and actinides (U) in LiCl-KCl eutectic molten salts. 
Research mentor: Supathorn Phongikaroon 
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2017 American Nuclear Society Annual Meeting, San Francisco, California, June 2017.  
4. H.B. Andrews, S. Phongikaroon. “Measurement of exchange current density of LaCl3 in 
LiClKCl eutectic.” Presentation, Proceedings, 2017 International Congress on Advances in 
Nuclear Power Plants, Fukui and Kyoto, Japan, April 2017.  
3. H.B. Andrews, S. Phongikaroon. “Comprehensive comparison of exchange current density 
acquisition methods in chloride salts.” Presentation, 2017 American Nuclear Society Student 
Conference, Pittsburgh, Pennsylvania, April 2017.  



2. H.B. Andrews, S. Phongikaroon. “Comparison of experimental exchange current density 
acquisition methods for La/La3+ in LiCl-KCl eutectic salt.” Poster, 2016 American Nuclear 
Society Winter Meeting, Las Vegas, Nevada, November 2016. 
1. H.B. Andrews, S. Phongikaroon. “Measurement and analysis of exchange current density of 
lanthanides in LiCl-KCl eutectic salt.” Presentation, 2016 American Nuclear Society Student 
Conference, Madison, Wisconsin, April 2016. 

 

Mentorship Activities 

Postdoctoral Researchers: Zechariah Kitzhaber (2024 – present) 

Advisor/Committee Member: Peggy Milota (Ph.D.), Sawyer Irvine (M.S.) 
Internship Students: David Rai II (B.S.), Evelyn Andrade (B.S.), Travis Hager (B.S.), Kyle Morgan 
(B.S.), Ivan Cano (B.S.), Brian Rodriguez (B.S.) 
Related activities: Early Career Session (SciX 2023), Python short course (Summer 2023), 
Lightning talk mentor (GEM Program Summer 2022) 

Skills 

Optical Spectroscopy and Data Analysis 
Fundamental knowledge of laser use for optical spectroscopy. In-depth experience with laser-
induced breakdown spectroscopy, absorption spectroscopy, and laser induced fluorescence, along 
with univariate and chemometric modeling, for evaluating the composition of solids, liquids, 
aerosols, and molten salts.  
Electrochemical Testing  
Proficient experience utilizing techniques such as cyclic voltammetry, linear polarization, Tafel, 
open circuit potentiometry, and chronoampometry for electrochemical property measurement and 
compositional analysis. Experience with spectroelectrochemical experiments as well.  
Specialized Equipment Knowledge  
Laser safety officer certification, Class 4 lasers, Nd:YAG lasers, Czerny-Turner spectrometers, 
Echelle spectrometers, Biologic VSP 300 potentiostat, inert/radiological glovebox systems, 
cascade impactor 
Software Experience  
Proficient with Python for data analysis, machine learning, and graphics. General experience with 
several spectroscopy and electrochemical data acquisition software including: LIBSoft, Andor 
Solis, Ocean Optics, EC-Lab, Elveflow, iolite 4, and more. Experience with Adobe Illustrator for 
graphic generation. 

 

Awards 

People Choice for Best LDRD Project (ORNL) 2023 



Early Career Award (Society of Applied Spectroscopy) 2023 
3rd Place in Laser Ablation Imaging Contest (NAWLA)  2023 

Journal of Analytical Atomic Spectrometry Outstanding Reviewer Award 2023 
UT-Battelle Outstanding Scholarly Output Award 2022 

Your Science in a Nutshell (Lightning Talk) Winner 2022 
ANS Fuel Cycle and Waste Management John D. Randall Scholarship 2019 

Best Poster in Fuel Cycle and Waste Management (ANS Winter Conference) 2018 
Innovations in Nuclear Technology R&D Award 2018 

Top Paper Submission (ANS Student Conference) 2018 
Best Presentation in Fuel Cycle and Waste Management (ANS Student Conference) 2018 

Best Presentation in Fuel Cycle and Waste Management (ANS Student Conference) 2017 
DOE Nuclear Energy University Program Graduate Research Fellowship 2016 

Innovations in Fuel Cycle Research Award 2016 
 

Professional Societies and Activities 

American Nuclear Society (ANS)  
Member 2016 – present 
Student Conference Technical Co-Chair 2019 
Program Chair (VCU Student Section) 2017 
  
American Chemical Society (ACS)  
Member  2019 – present 
Co-Chair of Molten Salt Symposium 2020 – present 
  
Society for Applied Spectroscopy (SAS)  
Member 2021 – present  
SciX NASLIBS Section Co-Chair 2023 
SciX Atomic Section Co-chair 2024 
  
Molten Salt Reactor Workshop (ORNL)  
Lightning Talk Organizer 2023 – present 
  
Sensors (MDPI)  
Special Issue Guest Editor (link)  2023 – 2024 
  
Frontiers in Nuclear Engineering (Frontiers)  
Editorial Board Member, Review Editor 2023 – present 
  
Department of Nuclear Engineering VCU  



Advisory Board Member 2024 – present 
  
Materials Research Society (MRS)  
Member 2022 – 2023 
  
Institute of Nuclear Materials Management (INMM)   
Member 2018-2020 
President (VCU Student Section) 2018 
Past President (VCU Student Section) 2019 
  
The Electrochemistry Society  
Member 2018 – 2019  
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