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Education 
2000   Ph.D. Organic Chemistry, Michigan State University    
           Thesis: "Topochemical Assembly of Covalent Materials using Dihydrogen Bonds" 
1996   M.S. Organic Chemistry, Babeş-Bolyai University, Romania 
1995   B.S. Chemistry, Babeş-Bolyai University, Romania 
 
Professional Experience 
2024-present Distinguished Research Scientist, Oak Ridge National Laboratory 
2020-2024 Senior Research Scientist, Oak Ridge National Laboratory 
2008-2020 Research Scientist, Oak Ridge National Laboratory 
2003-2008 R&D Associate, Oak Ridge National Laboratory 
2002-2003      Senior Research Associate, Institute for Shock Physics, Washington State   

University 
2000-2002       Postdoctoral Associate, Dept. of Chem. Eng. and Materials Science,   
                        University of Minnesota 
 
Research Interests: separation science and technology; supramolecular chemistry; crystal 
engineering; self-assembled materials for energy and environmental applications; anion 
recognition; CO2 capture; X-ray crystallography. 
 
Recognitions, Honors, Awards 
- 2024 R&D100 Award for APEX CDR Technology 
- 2024 Excellence in Technology Transfer Award from the Federal Laboratory Consortium, for  
  licensing DAC technology to Holocene. 
- 2021 R&D100 Award for BIG NET Technology 
- ORNL Innovation Awards, 2020, 2021, 2023 
- Margaret Etter Early Career Award from the American Crystallographic Association, 2008 
- Finalist (Top 3), Early Career Award for Scientific Accomplishment, UT-Battelle, 2005 
- Harold Hart Endowed Fellowship, Michigan State University, 2000 
- Third place, National Chemistry Olympiad (Romania 1990) 
- 21 papers featured on journal covers: JACS Au (2023), ACS Applied Materials & Interfaces 
(2023, 2024), MRS Bulletin (2022) Cell Reports Physical Science (2021), Chem. Eur. J. (2022, 
2020, 2016), I&EC Research (2019) Angew. Chem. (2015, 2005), Chem. Comm. (2019, 2019, 

mailto:custelceanr@ornl.gov
http://www.researcherid.com/rid/C-1037-2009


2013, 2012, 2005), Cryst. Growth Des. (2024, 2009, 2008), Eur. J. Inorg. Chem. (2007), Struct. 
Chem. (1999). 
- Angew. Chem. paper on photochemical release of CO2: DOE Office of Science Headline (2023) 
- Cell Reports Physical Science paper highlighted in C&EN News (2021) 
- ChemSusChem paper Dialing in Direct Air Capture of CO2 by Crystal Engineering of Bis- 
  iminoguanidines highlighted in the ChemViews magazine (2020) 
- Chem paper “CO2 Capture via Crystalline Hydrogen-Bonded Bicarbonate Dimers” was  
  selected to the Best of Chem 2019 special reprint collection. 
- Chem paper on CO2 capture highlighted in Science, Phys.org, New Scientist, and more than a  
   dozen other news outlets. Featured as a Science Headline on the DOE’s Office of Science   
   website (2019). 
- interview with the WTOP radio station (Washington D.C. area) about our direct air capture of  
  CO2 technology (2018) 
- Nature Energy paper on direct air capture of CO2 highlighted on the DOE Office of Science  
  homepage as a science headline, and selected as one of the top 5 stories for 2018 from the    
  Office of Science. The press release was picked up by several news outlets, including Knoxville     
  News Sentinel, Oak Ridger, Yahoo News, Digital Trends, TechXplore, Science and  
  Technology Research News. The news was also tweeted by DOE and Battelle (2018). 
- Angew. Chem. paper on CO2 capture from air highlighted on the DOE Office of Science  
  homepage and picked up by several news outlets, including Phys.org, Knoxville News   
  Sentinel, Yahoo News, Materials Today, Forbes, and USA Today (2017). 
- Angew. Chem. paper on self-assembled cage receptor highlighted in Chemistry World (2009) 
- ChemComm paper on sulfate encapsulation highlighted on the ACS webpage (2006) 
 
Professional Activities 
- 2023-present, Associate Editor, Frontiers in Energy Research – Carbon Capture, Utilization  
  and Storage 
- 2022, Guest Editor, MRS Bulletin Special Issue: Materials for Carbon Capture Technologies 
- Member of the editorial board, Crystals, 2020-present 
- Member of the editorial board, Journal of Crystallography, 2012-2017 
- Discussion leader, GRC on Chemical Separations, Galveston, TX, 2020 
- Discussion leader, Gordon Research Conference on Crystal Engineering, Stowe, VT, 2016 
- Organizer Climate Change Mitigation Technologies symposium, MRS Fall 2021 
- Organizer Anion Recognition Chemistry symposium, PacifiChem 2021 
- Organizer Anion Receptors symposium, PacifiChem 2015, Honolulu, Hawaii, 2015 
- Organizer Self-Assembled Coordination Architectures symposium, American Chemical  
  Society meeting, San Francisco, 2014 
- Organizer Self-Assembled Molecular Containers symposium, American Chemical Society   
   meeting, San Francisco, 2010 
- Organizer Microporous Metal-Organic Framework Solids symposium, American  
  Crystallographic Association meeting, Orlando FL, 2005 
 
Teaching and Mentoring 
2003-present: supervised and mentored 6 postdocs, 3 Ph.D. students, 10 M.S. students, and 5 
B.S. students 
1996-2000 Teaching Assistant, Department of Chemistry, Michigan State University                   



- General Chemistry for non-chemistry majors, problem-solving sessions 
- Introductory Organic Chemistry for non-chemistry majors, problem-solving sessions 
- Organic Chemistry for chemistry majors, problem-solving sessions 
- Organic Chemistry laboratory for non-chemistry majors 
- Organic Chemistry laboratory for chemistry majors 
- Advanced Organic Chemistry (graduate course), lectures and problem-solving sessions 
 
Funding 
External 
DOE-TCF, 10-2024–09/2027; Collaborative Approach to Identify Degradation Mechanisms and 
Validate Aging Protocols for a Diverse Set of DAC Materials, co-PI (with NETL leading), 
$260,000 to ORNL. 
 
DOE-BES, 10/2024–09/2025; Interfacial and Photochemical Control of CO2 Binding, 
Transport, and Release in Direct Air Capture, co-PI (with Slava Bryantsev, lead PI), $900,000. 
 
DOE IEDO, 01/2024–01/2027; Accelerated Decarbonization of Cement via Integrated CO2 
Capture and Mineralization to Produce High Strength Construction Materials (ACCEL-CCM), 
with Cornell University (Greeshma Gadikota lead PI) $4,000,000/3 years ($1.65 M to ORNL). 
 
DOE FECM, 01/2024–01/2026 Advancing a Low-Temperature, Low-Cost Direct Air Capture 
System Based on Organic Chemistry with Holocene (lead PI Anca Timofte)1.92 million (1.5M 
federal, 420K cost share) $675K for ORNL/2 years. 
 
DOE-BES, 10/2022–09/2025; Principles of Chemical Recognition and Transport in Extractive 
Separations, lead PI, $4,950,000. 
 
DOE-NAWI, 02/2022–01/2025; Selective Separation of Selenium Oxyanions by Chelating 
Hydrogen-Bonding Ligands, lead PI (with Georgia Tech, Reactwell and TVA) $1,500,000. 
 
DOE-BES, 09/2021–08/2024; Interfacial and Photochemical Control of CO2 Binding, 
Transport, and Release in Direct Air Capture, co-PI (with Slava Bryantsev, lead PI), $3,600,000. 
 
DOE-TCF Phase 2, DOE Office of Technology Transitions & Office of Fossil Energy, 1/2021–
6/2024; Integrated Process for Direct Air Capture of CO2 and its Electrochemical Conversion to 
Ethanol, lead PI (with Costas Tsouris, Kashif Nawaz, co-PIs), $1,500,000. 
 
Cooperative Research and Development Agreement (CRADA) with RTM, Germany, 10/2019–
9/2021; Direct Air Capture of CO2, lead PI, $780,000. 
 
DOE-BES, 10/2019–9/2022; Principles of Chemical Recognition and Transport in Extractive 
Separations, lead PI (with Bruce Moyer, Vyacheslav Bryantsev, Santa Jansone-Popova, co-PIs), 
$4,900,000. 
 



TCF Phase 1, DOE Office of Technology Transitions & Office of Fossil Energy, 10/2017–
12/2018; Carbon Capture via Crystallization with a Guanidine Ligand, lead PI, $300,000 
(including $150,000 ORNL match-up fund). 
 
DOE-BES, 10/2016–9/2019; Principles of Chemical Recognition and Transport in Extractive 
Separations, co-PI (with Bruce Moyer – lead PI, Vyacheslav Bryantsev, Santa Jansone-Popova, 
Ross Elis co-PIs), $4,200,000. 
 
DOE-BES, 10/2013–9/2016; Principles of Chemical Recognition and Transport in Extractive 
Separations, co-PI (with Bruce Moyer – lead PI, Benjamin Hay, Laetitia Delmau, Peter 
Bonnesen co-PIs), $3,866,000. 
 
DOE-BES Early Career Proposal, Carbon Capture with Dynamic Covalent Frameworks, lead PI; 
awarded $200,000 for 10/2011-9/2013 
 
DOE-BES Early Career Proposal, Hierarchical Self-Assembly of Dynamic Covalent Materials 
with Controlled Architectures and Functionality, lead PI; awarded $200,000 for 10/2010-9/2012 
 
DOE-BES, 10/2010–9/2013; Principles of Chemical Recognition and Transport in Extractive 
Separations, co-PI (with Bruce Moyer – lead PI, Benjamin Hay, Laetitia Delmau, Peter 
Bonnesen co-PIs), $4,082,000. 
 
DOE-BES, 10/2007–9/2010; Principles of Chemical Recognition and Transport in Extractive 
Separations, co-PI (with Bruce Moyer – lead PI, Benjamin Hay, Laetitia Delmau, Peter 
Bonnesen co-PIs), $3,674,000. 
 
DOE-BES, 10/2004–9/2007; Principles of Chemical Recognition and Transport in Extractive 
Separations, co-PI (with Bruce Moyer – lead PI, Benjamin Hay, Laetitia Delmau, Peter 
Bonnesen co-PIs), $4,059,000. 
 
Internal 
LDRD-ORNL, 10/2022–09/2024; Sub-Ambient Direct Air Capture with Solvent-Based 
Processes, co-PI (with Gyoung Jang, lead PI, Costas Tsouris, co-PI), $500,000. 
 
LDRD-ORNL, 10/2021–09/2023; Direct Air Capture with Aqueous Amino Acids, lead PI, 
$480,000 
 
LDRD-Seed, 4/2021–9/2021; Photochemically-Driven CO2 Release in Direct Air Capture, co-PI 
(with Yingzhong Ma, lead PI), $150,000. 
 
LDRD-Seed, 4/2021–9/2021; Dynamic Ligand Libraries from Direct CO2 Capture, co-PI (with 
Benjamin Doughty, lead PI), $150,000. 
 
LDRD-Seed, 6/2019–09/2020; Efficient Process-Intensification Approach for CO2 Absorption 
using Amino-Acid Solutions with a Guanidine Compound, co-PI (with Costas Tsouris, lead PI), 
$190,000. 



 
LDRD-ORNL, 10/2011–09/2013; Novel Covalent Organic Frameworks with Tailored Carbon 
Capture Functionality, lead PI (with De-en Jiang, Michelle Kidder, Eduard Hagaman, Sheng Dai 
co-PIs), $678,000. 
 
LDRD-ORNL, 10/2009–09/2011; Controlled Hierarchical Self-Assembly of Robust Organic 
Architectures, co-PI (with Benjamin Hay, lead PI), $600,000. 
 
LDRD-ORNL, 10/2007–09/2009; Smart Materials Toward a New Paradigm of Super-Efficient 
Separations Using only Energy Input: Conformational Switching Based on Magnetic 
Nanoparticles, co-PI (with Bruce Moyer, lead PI, Peter Bonnesen, Laetitia Delmau, Adam 
Rondinone, Volker Urban, co-PIs), $700,000. 
 
Seed Money Fund–ORNL, 10/2008–09/2009; Ordered Hyperadsorptive Preconcentrators of 
Threat Agents, co-PI (with Jun Xu, lead PI), $175,000. 
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62. Custelcean, R. “Aqueous Ion Separations by Selective Crystallization”, National Academy  
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45. Custelcean, R. “Self-Assembled Cage Receptors for Anion Recognition and Separation”,  
      Northwest University, Xi’an, China, May 5, 2012, invited seminar. 
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33. Custelcean, R.; Bock, A.; Bosano, J.; Remy, P.; Bonnesen, P. V.; Hay, B. P.; Moyer, B. A.  



      "Anion Recognition and Separation with Self-Assembled Cage Receptors", Midwest ACS  
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4. Custelcean, R., Jackson, J. E. "Toward Extended Crystalline Solids: Topotactic Dihydrogen to  
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