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Bohyeon Kim (He/Him)    
Philadelphia, PA 19104 • 484-828-2811• bok321@seas.upenn.edu

 

EMPLOYMENT 

Postdoctoral Fellow University of Pennsylvania June. 2026  ̶  Present   Philadelphia, PA, USA 
   Department of Chemical and Biomolecular Engineering 
   Advisor: Prof. Dohyung Kim 
 

EDUCATION  

Ph.D.                                Lehigh University  Sep. 2021  ̶  May. 2026       Bethlehem, PA, USA 
                                         Department of Chemical and Biomolecular Engineering 
                                         Thesis: Spontaneous Electrochemical Polarization Drives Bimetallic Thermocatalysis by Cooperative 
                                         Redox Enhancement (CORE)       
                                        Advisor: Prof. Steven McIntosh 
 
M. Eng.                            Gachon University  Mar. 2019  ̶  Aug. 2020            Seong-Nam, Korea 
                                         Chemical and Biological Engineering Major 
       Department of Nano Science and Technology 
              Thesis: Free-standing transition metal alloy catalysts for urea fuel cell 
                                        Advisor: Prof. Hyon Hee Yoon 
 
B. Eng.                             Gachon University  Mar. 2013  ̶  Feb. 2019                       Seong-Nam, Korea 
             Department of Chemical and Biological Engineering  
       Bachelor of Chemical and Biological Engineering 
 
PUBLICATIONS (SCI/SCIE) 

1. N. A. Alnahdi1, B. Kim1, I. T. Daniel, S. Pattisson*, M. Douthwatie, D. J. Morgan, T. E. Davis, S. McIntosh*, G. 
J. Hutchings*, “The pH dependant stabilisation and interphase coupling of Pd species during alcohol oxidation”, 
Nature Catal. (in press) 

2. B.Kim1, I.T. Daniel1, M. Douthwaite, S. Pattisson, R. J. Lewis, O. Akdim, G. J. Hutchings*, S. McIntosh*, 
“Designing physically separated bimetallic catalysts through cooperative redox enhancement (CORE)”, Chem. Soc. 
Rev. 55, 1293-1305 (2026). 

3. I.T. Daniel1, B. Kim1, O. Akdim, S. Pattisson, S. McIntosh*, G. J. Hutchings*, “Uncovering cooperative redox 
enhancement effects in bimetallic catalysis”, Acc. Chem. Res. 58, 3235-3246 (2025). 

4. B. Kim1, J. Spragg1, I. T. Daniel*, S. Miller, S. Pattisson, R. J. Lewis, G. J. Hutchings*, S. McIntosh*, “Using 
Galvanic Coupling Measurements as a Predictive Tool in Thermocatalytic Alcohol Oxidation”, ACS Catal. 15, 
18063-18068 (2025) (Cover article). 

5. B. Kim, K. Yang, K. Park, J. Cline, R. Thorpe, C. J. Kiely, S. McIntosh*, “Insights into the selectivity of 
electrochemical oxidation of hydroxymethylfurfural over supported Au nanoparticles”, J. Catal., 435, 115542 
(2024) 

6. B. Kim1, I. T. Daniel1, M. Douthwatie*, S. Pattisson, R. J. Lewis, G. J. Hutchings*, S. McIntosh*, “Tafel Analysis 
Predicts Cooperative Redox Enhancement Effects in Thermocatalytic Alcohol Dehydrogenation”, ACS Catal., 14, 
8488-8493 (2024) 

7. K. Yang, J. P. Cline, B. Kim, C. J. Kiely, S. McIntosh*, “The influence of crystal structures on the performance of 
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CoMoO 4 battery-type supercapacitor electrodes”, RSC Adv., 14, 12, 8251-8259 (2024)  

8. I. T. Daniel1, B. Kim1, M. Douthwatie*, S. Pattisson, R. J. Lewis, J. Cline, D. J. Morgan, D. Bethell, C. J. Kiely, S. 
McIntosh*, G. J. Hutchings*, “Electrochemical polarization of disparate catalytic sites drives thermochemical rate 
enhancement”, ACS Catal., 13, 14189-14198 (2023) (Cover article). 

9. B. Kim1, Y. Jung1, B. J. Park, G. Das, H. H. Yoon*, Y. S. Yoon*, “Photo-assisted electrolysis of urea using Ni-
modified WO3/g-C3N4 as a bifunctional catalyst”, Int. J. Hydrogen Energy, 47, 9, 5797-5806 (2022) 

10. W.H. Yoon, G. Das, B. Kim, B. J. Park, H. H. Yoon, Y. S. Yoon*, “Ni–Fe phosphide deposited carbon felt as free-
standing bifunctional catalyst electrode for urea electrolysis”, Sci. Rep., 11, 1, 1-10 (2021) 

11. B. Kim, G. Das, J. Kim, H. H. Yoon*, “Ni-Co-B nanoparticle decorated carbon felt by electroless plating as a bi-
functional catalyst for urea electrolysis”, J. Colloid Interface Sci., 601, 317-325 (2021) 

12. B. Kim, G. Das, B. J. Park, D. H. Lee, and H. H. Yoon*, “A free-standing NiCr-CNT@C anode mat by 
electrospinning for a high-performance urea/H2O2 fuel cell”, Electrochim. Acta, 354, 10, 136657 (2020) 

13. M. H. Tran, B. J. Park, B. Kim, and H. H. Yoon*, “Mesoporous silica template-derived nickel-cobalt bimetallic 
catalyst for urea oxidation and its application in a direct urea/H2O2 fuel cell”, Int. J. Hydrogen Energy, 45, 3, 13 
(2020). 

14.  G. Das, C. Y. Kim, D. H. Kang, B. Kim, and H. H. Yoon*, “Quaternized Polysulfone Cross-Linked N, N-Dimethyl 
Chitosan-Based Anion-Conducting Membranes”, Polymers, 11, 3, 512 (2019) 

 
RESEARCH EXPERIENCES 

• Graduate RA at Department of Chemical and Biomolecular Engineering, Lehigh University            Sep. 2021  ̶  current 
    Electro/thermochemical Investigation of bimetallic heterogeneous catalysis  
 Investigate how electrochemical polarization of bimetallic catalysts influences thermocatalytic performance. 
 Evaluate catalytic activity using a potentiostat and thermoreactor coupled with HPLC for product quantification. 
 Synthesize catalysts using sol-immobilization, hydrothermal processing, and electroplating. 
 Collaborate with a multidisciplinary team of more than 10 people. 
 Mentored 6 undergraduate students and 1 master student in experimental design and data analysis. 
  In-situ electrochemical Raman analysis of 5-hydroxymetylfurfural for active site identification under polarization.  
 Developed 3-D printed electrochemical Raman cell and applied for the analysis  
  Electrochemical deposition of thin-film Cu-metal organic framework (Cu-HHTP)  
 Optimize the synthesis conditions for uniform and oriented growth of Cu-HHTP on an electrode.  
 Evaluate the catalytic performance of the film using scanning electrochemical cell microscopy. 
• Graduate RA at Department of Nano Science and Technology, Gachon University            Mar. 2019  ̶  Aug. 2020 
 Investigated Ni-Cr alloy freestanding electrode for urea oxidation reaction urea fuel cell application.  
 Amorphous Ni-Co-B alloy coated on a high surface carbon felt for urea electrolysis by electroless deposition. 
 Photo-enhanced urea electrolysis through direct Z-scheme photocatalysts (g-C3N4/WO3) on a nickel catalyst. 
 Developed 1-D nanotube structure of tin dioxide semiconductor for an acetone gas sensor for human disease detection. 
 Set up a gas sensor station by assembling mass flow controllers, a hand-made chamber, and resistance measurement. 
• Undergraduate Research Intern, Gachon University            Mar. 2018  ̶  Feb. 2019 
 Synthesized high surface area induced acetone gas sensor by using a carbonized metal-organic framework (HKUST-1). 
• Undergraduate Intern at Osstem Implant R&D Center, Osstem implant        Sep. 2017  ̶  Dec. 2017 
 Participation in the evaluation of oral local anesthetics through in vivo testing.  
 Synthetic support for therapeutic creams for dental hypersensitivity. 
• Undergraduate Research Intern, Gachon University          Mar. 2017  ̶  Aug. 2017 
 Quaternization of poly(arylene ether sulfone) anion exchange membrane to evaluate the hydroxide conductivity for fuel 

cell applications. 
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AWARDS AND HONORS 

• Certificate of Leadership, Lehigh University                                Dec. 2024 
 Given for outstanding leadership and active participation in the Health, Science, and Technology Safety Committee. 
• John C. Chen Fellowship (full tuition and stipend), Lehigh University      Aug. 2024  ̶  May. 2025 
 Selection is based on both research excellence and leadership in the department. The award provides a full stipend and 

tuition support for the selected graduate student. 
• Nominee for the 2024 Rossin Professional Development Program, Lehigh University     Aug. 2024 – May. 2025 
 Nominees are eligible to take two 1-credit courses for their professional development with a travel grant ($ 500). 
• Shared 1st place at 9th Annual Chemical and Biomolecular Engineering Symposium, Lehigh University           Sep. 2023 
 An award was granted for excellent poster presentations evaluated by professional guests with a cash prize ($ 500). 
• Outstanding Early-Stage Graduate Student Travel Award, Lehigh University              Mar. 2023 
 An award was granted for outstanding performance in early-stage graduate research with a travel grant ($ 1500). 
• Wenzel Award, Lehigh University                    Sep. 2022 
 An award was granted for exceptional performance in the Ph.D. Qualifying Exam. 
• Nano Science and Technology Scholarship (full tuition), Gachon University       Feb. 2019  ̶  Aug. 2020 
 The scholarship is designed to encourage master's students with strong academic performance in a specific major. 
• Outstanding Paper Award, Gachon University                          Aug. 2020 
 An award was granted based on the significance and quality of a paper published by students. (above in the 70th percentile 

of journal ranking) 
• Research Mentoring Scholarship, Gachon University                 Nov. 2019 
 The scholarship is designed to enable undergraduate students to plan with advice and research guidance from excellent 

graduate students. 
• Teaching Assistant Scholarship, Gachon University                    Oct. 2019 
 The scholarship is designed for graduate students who manage an undergraduate experimental class. 
• Dean's Award, Gachon University                     Feb. 2019 
 Awarded based on academic performance and recommendations from the faculty of the department. 
• ACE Program Scholarship (Team Debating), Gachon University               Sep. 2018, Aug. 2018, Feb. 2018, Aug. 2017 
 The scholarship is awarded to students who have made presentations with innovative ideas and outstanding speeches.  
• Academic Excellent Scholarship, Gachon University                     Aug. 2018, Aug. 2017, Feb. 2014 
 The scholarship is designed to encourage students who have superior academic performance (above in the 90th  

Percentile, up to full tuition fee). 
• Student Council Scholarship, Gachon University                   Sep. 2014 
 The scholarship is to encourage students who work for students in Engineering Colleges. 

 
CONFERENCES 

1. Oral Presentation (Invited talk) Catalysis Club of Philadelphia   Newark, Delaware, USA (2025) 
“Spontaneous Polarization Drives Bimetallic Thermocatalysis towards Oxidative Dehydrogenation (ODH) of Alcohols” 

2. Oral Presentation  AIChE           Boston, Massachusetts, USA (2025) 
“Utilizing Electrochemical Polarization during Thermocatalytic Reactions” 

3. Poster Presentation  NAM29        Atlanta, Georgia, USA (2025)  
“Electrochemical Polarization during Thermocatalytic Reactions” 

4. Oral Presentation (Invited talk) FUNCAT     Cardiff University, Cardiff, UK (2024) 

“Tafel Analysis Predicts Cooperative Redox Enhancement Effects in Thermocatalytic Alcohol Dehydrogenation” 
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5. Oral Presentation  AIChE        Orlando, Florida, USA (2023) 
“The Preferential Electrochemical Activity of Au and Pd Nanoparticles on Conductive Carbon Support Boosts Oxidative 
Dehydrogenation of Hydroxymethylfurfural.” 

6. Poster Presentation  The Korean Electrochemical Society  ICC, Jeju Island, Korea (2020) 
“Self-supported nickel-cobalt boride deposited carbon felt as a bifunctional electrocatalyst for hydrogen evolution and 
urea electrolysis.” 

7. Poster Presentation  Nano Korea      KINTEX, Il-San, Korea (2020) 
“A free-standing electrode based on nickel-M(Fe, Co)-boride deposited carbon felt for urea electro-oxidation.” 

8. Poster Presentation  Nano Korea      KINTEX, Il-San, Korea (2017) 
“Effect of crosslinking on the hydroxide conductivity in the nano ionic channels of a multication side-chain quaternized 
poly(arylene ether sulfone) membrane” 
 

TEACHING EXPERIENCES 

•  (ChE 202) TA of Chemical Engineering Laboratory 1, Lehigh University       Aug. 2023  ̶  Dec. 2023 
  Trained and supervised approximately 20 undergraduate students on various chemical engineering instruments.  
  Evaluated lab reports and assisted them in writing scientific reports. 
• (ChE 031)  TA of Material and Energy Balances for Chemical Processes, Lehigh University      Aug. 2022  ̶  Dec. 2022 
 Taught and evaluate undergraduate students during recitation sessions.  
  Two hours of office hours and two hours of recitation each week for approximately 30 students.  
 Graded homework and proctored exams. 
• (300 level) TA of chemical engineering experiment class, Gachon University         Mar. 2020  ̶  Aug. 2020 
 Supervised and assessed 30 undergraduate students using various tools related to fluid dynamics, heat transfer, mass 

transfer, and process control (3 to 4 hours per week) 
• (100 level) Teaching assistance of organic synthesis experiment class, Gachon University    Mar. 2019  ̶  Aug. 2019 
 Taught and managed 30 undergraduate students about polymerization methods, including distillation and reflux (3 to 4 

hours per week). 
 

MENTORING EXPERIENCES 

• Master student 
Kieran Dempsey, Lehigh University (currently at Trinity Consultants)   Dec. 2022  ̶  Dec. 2023 
- Studied synthesis of transition metal nanoparticles on carbon and explored the interaction between transition metals and 
precious metals for liquid-phase thermocatalytic reaction. 

• Undergraduate student 
Elliot Munson, Lehigh University             July.2025  ̶  Present 
- Investigating the origin of Pt-Fe synergistic effect on heterogeneous catalysis. (2025 AIChE)       
Megan hastings, Lehigh University             May. 2025  ̶  Present 
- Investigating electrochemical approaches on non-aqueous thermocatalytic reactions.   
Alexandra Tsarenkov, Lehigh University            Jan. 2025  ̶  Present 
- Investigating the origin of Pt-Bi promotional effect on heterogeneous catalysis. (2025 AIChE, second place in student 
poster competition.) 
Sam Miller, Lehigh University            Apr. 2024  ̶  Oct. 2024 
- Studied electrochemical tools to apply for understanding oxidative dehydrogenation of organic substrates. 
- Presented the study at the American Institute of Chemical Engineers (2024 AIChE) 
- Published a research article together (ACS Catal. 15, 18063-18068 (2025)). 
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Kylie Park, Lehigh University (currently at Messer)        Apr. 2022  ̶  Apr. 2024 
- Studied in-situ/Operando Raman spectroscopy for gold-based electrocatalysts. 
- Presented the study at the American Institute of Chemical Engineers (2023 AIChE)  
- Published a research article together (J. Catal. 435, 115542 (2024)) 
Christopher Oliveira, Summer Research Intern from Stevens Institute of Technology    May 2023  ̶  July 2023  
- Studied surface area effect on precious metal supported carbons towards oxidative dehydrogenation of 
hydroxymethylfurfural. 
Eva Wolfe, Lehigh University (currently at the University of Minnesota pursuing Ph.D.)    Jan. 2023  ̶  May 2023 
- Studied Cd-based quantum dot photocatalysts for hydrogen production. 
Yeona Jung, Gachon University (currently working at LG)               2019  ̶  2021 
- Studied photocatalytic urea oxidation reaction coupling between photocatalysts on top of electrocatalysts. 
- published a research article together (Int. J. Hydrog. Energy, 47 (9),  5797-5806 (2022)) 
 

UNIVERSITY SERVICE 

• Health Science and Technology Safety Committee representative           Feb. 2024  ̶  Dec. 2024 
Lehigh University 

 Meet every month to discuss monthly inspection reports and improvement strategies. 
 Inspected university laboratories and wrote an inspection report. 

• President of Chemical Engineering Graduate Association at Lehigh University             May.  2023  ̶  May. 2024 
Lehigh University 

 Managed budgets from Lehigh University (up to $ 3000) and the ChBE department (up to $ 2000) for social events with 
graduate students. 

 Planned events throughout the year and organize monthly social events. 
 Contacted the student club leaders from other departments to organize joint events. 
 Worked with department coordinators to organize prospective student visits. 

• Unit representative in Chemical Engineering Graduate Association                             May. 2022  ̶  May. 2023 
Lehigh University 

 Distributed information from the graduate student senate to students in the department.  
 Organized monthly social events for ChBE graduate students (e.g., game nights, potluck, hiking)  

 
ADDITIONAL TRAINING 

ACADEME Workshop, the University of Akron             July. 2025 
Advancing Careers in Academic Disciplines with Education and Mentorship in Engineering (ACADEME) 
Pitch Perfect - Communicating Your Research with Impact, Lehigh University  Aug. 2024  ̶  Dec. 2024 
Rossin Professional Development Program, Lehigh University                Aug. 2024  ̶  May. 2025 
ACS safety training, American Chemical Society       Feb. 2024  ̶  Dec. 2024 
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