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Acidic Electrolyte ........................................................................................................................................... 2183 

Naoto Todoroki, Ryutaro Kudo, Kenta Hayashi, Mizuho Yokoi, Toshimasa Wadayama 

(Digital Presentation) Oxygen Evolution Reaction in Ru1-XMxO2 (M = Ti, Zr, Nb, Ta, Cr) Doped 

Catalysts: Activity and Stability Effects ......................................................................................................... 2186 

Francisco A Ospina Acevedo, Perla B. Balbuena, Jose Fernando Godinez Salomon, Luis A 

Albiter, Kathleen O. Bailey, Zachary G. Naymik, Christopher P. Rhodes 

(Digital Presentation) Interfacial Durability of Anion Exchange Membrane Water Electrolyzers 

(AEMWEs) ..................................................................................................................................................... 2187 

Derrick Maxwell, Ian Kendrick, Sanjeev Mukerjee 

(Digital Presentation) Nickel Iron Layered Double Hydroxide As a Promising Anode for AEM 

Water Electrolyzer Presenting High Performance and Durability .................................................................. 2188 

Irina Galkina, Wulyu Jiang, Alaa Y. Faid, Patrick Borowski, Svein Sunde, Irina Galkina, 

Werner Lehnert 

(Digital Presentation) Oxygen Evolution Reaction on Non-Precious Metal Oxide-Based 

Electrocatalysts With and Without Low Potential Scan in Acidic Solution .................................................... 2189 

Koichi Matsuzawa, Yuma Kohara, Soma Hirayama, Satoshi Yamada, Akimitsu Ishihara 

I01F Poster Session 

Sputtering Pt on Low-Loading Iridium-Based Anode to Improve Both Cell Performance and Gas 

Permeation Issue in PEM Water Electrolysis ................................................................................................. 2191 

Thien Thanh Phan, MD Mizanur Rahman, Thien Phan, Jahowa Islam, Hyun-Seok Cho, 

MinJoong Kim, Chang-Soo Lee, Jae-Hun Lee, Sae-Chan Lee 

Atomic Dispersed Ce/Ti Onto Layered Double Hydroxide Substrate Via Atomic Layer Deposition 

for Efficient Oxygen Evolution Reaction ....................................................................................................... 2193 

Ziqi Liu, Min Hwan Lee, ThomasJae Garcia, Haoyu Li 

High Performance Anion Exchange Membrane Water Electrolyzer Using Monolayer Nickel-Iron 

Layered Double Hydroxide As Anode Catalysts ............................................................................................ 2194 

Sun Seo Jeon, Hyunjoo Lee 

Improving the Stability of the Nickel Phosphide HER Catalyst Using Metal Additives in Acidic 

Media .............................................................................................................................................................. 2196 

Hyunjun Oh, Kwang Sup Eom 

I01F - PEM Electrolysis 1 - Systems and Modeling Considerations 

Utilizing 3D Electrolysis Models to Link Transport to Cell Design and Performance ................................... 2198 

Joseph Steven Lopata, John W. Weidner, Hyun-Seok Cho, Sirivatch Shimpalee 

Voltage Loss Analysis of Proton Exchange Membrane Water Electrolyzers .................................................. 2199 

Fausto N Pasmay, Kara Ferner, Shawn Litster 



Influence of Seawater Cation Contamination on the Performance and Lifetime of PEM Electrolysis 

Cells ................................................................................................................................................................ 2200 

Torben Gottschalk, Boris Bensmann, Richard Hanke-Rauschenbach 

Optimal Dynamic Operation of Grid-Integrated Hydrogen Energy System: A Techno-Economic 

Analysis .......................................................................................................................................................... 2202 

Hamed Haggi, Paul Brooker, Wei Sun, James M. Fenton 

Temperature Distribution Analysis of PEM Electrolyzer in High Current Density Operation By 

Numerical Simulation ..................................................................................................................................... 2203 

Masahiro Yasutake, Zhiyun Noda, Yuya Tachikawa, Stephen Matthew Lyth, Junko Matsuda, 

Masamichi Nishihara, Kohei Ito, Akari Hayashi, Kazunari Sasaki 

A New Design of a Microfluidic Experimental Cell for the Study of Two-Phase Flow inside a PEM 

Water Electrolyzer .......................................................................................................................................... 2205 

Supriya Bhaskaran, Tamara Miličić, Vikranth Kumar Surasani, Evangelos Tsotsas, Tanja 

Vidakovic-Koch, Nicole Vorhauer-Huget 

From an Engineer's Perspective: Evaluation of the Invested Effort and the Resulting Benefits of 

Artificial Neural Networks in Proton Exchange Membrane Water Electrolysis Development ...................... 2207 

Alexander Rex, Patrick Trinke, Christoph Eckert, Boris Bensmann, Richard Hanke-

Rauschenbach 

I01F - PEM Electrolysis 2 - Electrocatalysts/Electrodes 

(Invited) Towards the Development of High-Performance Crystalline Rutile Iridium Dioxide 

Electrocatalysts for the Oxygen Evolution Reaction ...................................................................................... 2209 

Rhiyaad Mohamed, Ziba Shabir Hussein Somjee Rajan, Julie-Ann Hoffman, Genevieve Moss, 

Lluis Solà-Hernàndez, Darija Susac 

Anode Catalyst Durability and Accelerated Stress Tests in Proton Exchange Membrane-Based Low 

Temperature Electrolysis ................................................................................................................................. 2211 

Shaun M Alia, Kimberly S. Reeves, Haoran Yu, A. Jeremy Kropf, Nancy N. Kariuki, Jaehyung 

Park, Deborah J. Myers, David A. Cullen 

Enhanced Oxygen Evolution Reaction Activity of Iridium Nanostructure Supported on Mesoporous 

Tantalum Oxide By the SMSI Effect .............................................................................................................. 2212 

Chaekyung Baik, Jeong In Cha, Chanho Pak 

High Resolution Characterization of Proton Exchange Membrane Water Electrolysis Anodes ..................... 2213 

Kara Ferner, Janghoon Park, Zhenye Kang, Scott A Mauger, Michael Ulsh, Guido Bender, 

Shawn Litster 

Ruthenium-Zirconium Oxides As Highly Stable Oxygen Evolution Electrocatalysts ................................... 2214 

Luis A Albiter, Kathleen O. Bailey, Jose Fernando Godinez Salomon, Christopher P. Rhodes 

Effects of Titanium Substitution within Ruthenium Oxide on Structure, Oxygen Evolution Activity 

and Stability .................................................................................................................................................... 2215 

Christopher P. Rhodes, Jose Fernando Godinez Salomon, Luis A Albiter, Kathleen O. Bailey, 

Zachary G. Naymik, Francisco A Ospina Acevedo, Perla B. Balbuena 

Functional Ionomer Gradients in Anode Catalyst Layers for Low Temperature PEM Water 

Electrolysis ..................................................................................................................................................... 2216 

Marius Gollasch, Corinna Harms, Michael Wark 

Preparation of Catalyst Coated Membranes for PEM Water Electrolysis Via Spark Ablation ....................... 2218 

Wilbert L. Vrijburg, Foteini M. Sapountzi, Sofia Dimitriadou, Marek Lavorenti, Tobias V. 

Pfeiffer, Michail N. Tsampas 

Stochastic Generation of Electrolyzer Catalyst Layers .................................................................................. 2221 

Tess Seip, Keonhag Keonhag Lee, Nima Shaigan, Marius Dinu, Khalid Fatih, Aimy Bazylak 

I01F - PEM Electrolysis 3 - Fabrication and PTLs 

Advanced Porous-Transport-Layer Interface Design for PEM Electrolyzers ................................................ 2222 

Keonhag Keonhag Lee, Andrew W. Tricker, Xiong Peng, Nemanja Danilovic, Adam Z. Weber 



Characterizing Effect of Porous Transport Layers on Electrolyzer Performance Using Neutron 

Imaging ........................................................................................................................................................... 2223 

Siddharth Komini Babu, Rangachary Mukundan, Jacob Michael LaManna, Abdurrahman 

Yilmaz, Jacob S. Spendelow, Federico Suarez, Sanghun Lee, Tobias Schuler, Devashish 

Kulkarni, John Stansberry, David Jacobson, Daniel Hussey, Scott A Mauger, Guido Bender, 

Iryna V. Zenyuk, Boris Khaykovich 

Fabrication, Performance, and Durability of Roll-to-Roll Coated Iridium-Based Anodes ............................. 2225 

Scott A Mauger, Sanghun Lee, Elliot Padgett, Sunilkumar Khandavalli, Genevieve 

Stelmacovich, Tobias Schuler, Shaun M Alia, Svitlana Pylypenko, Michael Ulsh 

Tuning Catalyst-Ink Formulations for Blade Coating of Hydroxide-Exchange-Membrane Water 

Electrolyzers ................................................................................................................................................... 2227 

Andrew W. Tricker, Julie C. Fornaciari, Jason Keonhag Lee, Nemanja Danilovic, Xiong Peng, 

Adam Z. Weber 

Advanced Decal Transfer in PEFC Electrode: Effect of Rheology Catalyst Inks and Decal Substrate 

Property .......................................................................................................................................................... 2228 

Hyunguk Choi, Won young Choi, Seo Won Choi, MyeongHwa Lee, Young Je Park, Nam Jin 

Lee, Kwang Shik Myung, Yong Min Jung, Sung Kwan Ryu, Young Gi Yoon, Sung Chul Yi, 

Chiyoung Jung 

Large–Scale, High-Performance, Durable and Low-Cost Membrane Electrode Assemblies for 

Proton Exchange Membrane Water Electrolyzers .......................................................................................... 2229 

Zhiqiao Zeng, Stoyan Bliznakov, Leonard J. Bonville, Ryan J. Ouimet, Allison Niedzwiecki, 

Christopher Capuano, Katherine E. Ayers, Radenka Maric 

Reactive Spray Deposition Technology As an Alternative Method for Precious Metals Deposition 

on Sintered Titanium Porous Transport Layers for Application in Advanced Proton Exchange 

Membrane Water Electrolyzers ...................................................................................................................... 2231 

Arkid Koni, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric 

I01F - PEM Electrolysis 4 - Membranes and Other 

(Invited) Bipolar Membranes with a 3D Junction of Interlocking Electrospun Fibers ................................... 2233 

Zezhou Yang, Ryszard Wycisk, Peter N. Pintauro 

Understanding Gas Permeation during High Pressure Operation of PEM Water Electrolyzers ..................... 2234 

Kaustubh Khedekar, Christopher Evan Van Pelt, Ryan Gebhardt, Iryna V. Zenyuk, Guido 

Bender, Rangachary Mukundan, Andrew M Park, Rod L. Borup, Siddharth Komini Babu 

Effective and Durable Recombination Layers for Hydrogen Crossover Mitigation in Proton 

Exchange Membrane Water Electrolyzers ...................................................................................................... 2236 

Stoyan Bliznakov, Zhiqiao Zeng, Ryan J. Ouimet, Allison Niedzwiecki, Christopher Capuano, 

Katherine E. Ayers, Leonard J. Bonville, Radenka Maric 

The Impacts of Membrane Pinholes on Performance and Hydrogen Crossover in PEM Water 

Electrolysis ..................................................................................................................................................... 2238 

Chang Liu, Jacob A Wrubel, Elliot Padgett, Guido Bender 

On the Suitability of Proton Pump Experiments to Evaluate New Hydrogen Evolution Electrodes 

for PEM Electrolysis Cells ............................................................................................................................. 2239 

Carsten Cremers, Jan Meier 

Wet Gas Water Feed of Polymer Electrolyte Membrane Electrolyzer for Simultaneous 

Hydrogenation of Organic Chemical Hydride Energy Carrier and Water Decomposition ............................. 2241 

Shigenori Mitsushima, Takuma Terao, Yoshiyuki Kuroda, Kensaku Nagasawa 

Design and Development of pH Differential Fuel Cells ................................................................................. 2244 

Zahid Bhat, Muhammed Musthafa O T 

Para-polybenzimidazole Membranes for HCl Electrolysis at High (T < 160 oC) Temperatures .................... 2246 

Kris Likit-anurak, Nikolai Yurii Mukhin, Jamie Katherine Brannon, Aubrey Madelleine 

Hepstall, Laura Murdock, Brian Benicewicz, Sirivatch Shimpalee, Benjamin Meekins 



I01F - AEM Electrolysis 1 

Temperature Dependence of the Alkaline Oxygen Evolution Reaction Catalyzed By 

Amorphous/Crystalline Ni-Co Oxides ........................................................................................................... 2247 

Guoyu Shi, Tetsuro Tano, Donald A. Tryk, Miho Yamaguchi, Akihiro Iiyama, Makoto Uchida, 

Katsuyoshi Kakinuma 

Platinum Group Metal-Free Oxygen Evolution Electrocatalysts for Alkaline Water Electrolysis ................. 2249 

Deborah J. Myers, Ahmed A. Farghaly, Magali Ferrandon, A. Jeremy Kropf, David A. Cullen 

Machine Learning and High Throughput Synthesis Acceleration of the Discovery of Alkaline 

Electrolyte Oxygen Evolution Reaction Electrocatalysts ............................................................................... 2251 

Ahmed A. Farghaly, Magali Ferrandon, Daniel Schwalbe-Koda, James Damewood, Jessica 

Karaguesian, Rafael Gómez-Bombarelli, Deborah J. Myers 

PGM-Free Catalysts and Electrodes for Anion Exchange Membrane Water Electrolyzers ........................... 2253 

Luigi Osmieri, Yanghua He, Haoran Yu, David A. Cullen, Piotr Zelenay 

(Invited) Progress and Perspective Towards Low-Cost High-Performance Anion Exchange 

Membrane Water Electrolysis ......................................................................................................................... 2255 

Derek James Strasser, Max Pupucevski, Natalia Macauley, Judith Lattimer, Sichen Zhong, 

Hui Xu 

(Invited) Alkaline Membrane Electrolyzers: Catalysts, Degradation Mechanisms, and Materials 

Engineering for Performance and Durability.................................................................................................. 2256 

Shannon W. Boettcher, Grace Lindquist, Raina A Krivina, Minkyoung Kwak 

Engineering of Electrodes and Operating Conditions for Pure-Water-Fed Anion Exchange 

Membrane Water Electrolyzers ...................................................................................................................... 2258 

Jasmine Bohannon, Surachet Duanghathaipornsuk, Noor Ul Hassan, Ashutosh Divekar, Barr 

Zulevi, Paul Kohl, William Earl Mustain 

Anode-Fed Anion Exchange Membrane Electrolyzers for Hydrogen Generation Tolerant to Anion 

Contaminants .................................................................................................................................................. 2259 

Alexandra M. Oliveira, Brian P Setzler, Yushan Yan 

I01F - AEM Electrolysis 2 

Electrocatalyzing Oxygen Evolution Reaction with Nifeooh Aerogels .......................................................... 2261 

Lior Elbaz, Wenjamin Moschkowitsch 

Internal Mass Transport Induced Voltage Losses during Water Electrolysis on Interconnected 

Nickel Nanowire Mesh Electrodes ................................................................................................................. 2262 

Martijn J.W. Blom, Patrick Steegstra, Philippe M. Vereecken 

Stability of Metal Hydroxide Organic Frameworks for Oxygen Evolution ................................................... 2263 

Daniel Jia Zheng, Mikaela Gorlin, Hongbin Xu, Junghwa Kim, Kaylee Lynn McCormack, 

Jiayu Peng, Yuriy Román-Leshkov, Yang Shao-Horn 

Electronic Structure Modulation of Sulfur-Retaining Nickel-Based Electrocatalyst to Improve the 

Oxygen Evolution Reaction ........................................................................................................................... 2265 

Man Ho Han, Hyung-Suk Oh 

3D Metal-Organic Framework Based Layered Double Hydroxide Core Shell Structure for 

Enhanced Oxygen Evolution Reaction ........................................................................................................... 2267 

Ziqi Liu, Min Hwan Lee, ThomasJae Garcia 

PGM-Free AEM Electrolyzer Cell Development for Solar Power Integration .............................................. 2268 

Sichen Zhong, Judith Lattimer, Derek James Strasser, James McKone, Manjodh Kaur, Keda 

Hu, Yushan Yan 

Crystal Structure-Controlled Electrocatalysis on Iron-Based Oxides Toward Oxygen Evolution in 

Alkaline Media: Trend and Mechanism ......................................................................................................... 2269 

Yuuki Sugawara, Keigo Kamata, Satomi Ueno, Atsushi Ishikawa, Eri Hayashi, Mitsuru Itoh, 

Yosuke Hamasaki, Yoshitaka Tateyama, Takeo Yamaguchi 



I01Z-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 22(PEFC&E 22) - 

PLENARY SESSION 

I01Z - PEFC&E22 Plenary 1 

(Invited) The U.S. Department of Energy’s Hydrogen Energy Earthshot: Addressing Important 

Challenges and Opportunities in the Research, Development, Demonstration, and Deployment of 

Clean Hydrogen Technologies ........................................................................................................................ 2272 

Eric Miller 

(Invited) FC-Platform and Gen2 Mirai Analysis ............................................................................................ 2273 

Kazuki Amemiya, Kazuhiko Shinohara, Motoaki Kawase, Hideto Imai, Keitaro Sodeyama 

(Invited) Automated Production of High Performance PEMFC Stacks and Components According 

to Automotive Requirements .......................................................................................................................... 2274 

Juergen Kraft, Michael T.Y. Paul, Michael Goetz 

I01Z - PEFC&E22 Plenary 2 

(Invited) Phosphoric Acid Redistribution in HT-Pemfcs: Scratching the Surface .......................................... 2275 

Yu Seung Kim, Katie Lim, Ivana Matanovic, Sandip Maurya, Emory De Castro 

(Invited) Decoding the Symbiotic Relationship between Ionomer and Water in Cathode Catalyst 

Layers of PEM Fuel Cells .............................................................................................................................. 2276 

Michael Eikerling 

(Invited) Direct Ammonia Anion-Exchange Membrane Fuel Cells ............................................................... 2278 

Simon Brandon, Karam Yassin, Igal G Rasin, Dario R. Dekel 

I02-FRONTIERS OF CHEMICAL/MOLECULAR ENGINEERING IN ELECTROCHEMICAL 

ENERGY TECHNOLOGIES 2: IN HONOR OF ROBERT SAVINELL’S 70TH BIRTHDAY 

I02 - Flow Battery Morning Session 

(Invited) In Pursuit of the Fountain of Youth for Organic-Based Aqueous Flow Batteries ............................ 2280 

Michael J. Aziz 

(Invited) Concentrated Hydrogen Bonded Electrolytes with Ferrocene and Viologen for Redox 

Flow Batteries ................................................................................................................................................. 2282 

Burcu Gurkan, Raziyeh Ghahremani, William Dean, Nicholas Scott Sinclair, Robert F. 

Savinell, Jesse S. Wainright 

Potential of Zero Charge Measurement By Second Harmonic Generation .................................................... 2283 

Pengtao Xu, Jin Suntivich 

(Invited) Accelerating Material Design for Aqueous Organic Redox Flow Batteries .................................... 2284 

Wei Wang 

(Invited) An Electrolyte Odyssey with Bob Savinell ..................................................................................... 2285 

Thomas A. Zawodzinski 

I02 - Flow Battery Afternoon Session 

(Invited) Development of a Simple and Rapid Diagnostic for Redox-Flow-Battery Cells ............................ 2286 

Mike L. Perry, Robert M. Darling 

(Invited) Some Aspects of Electrode Kinetics and Electrolyte Stability in Vanadium Flow Batteries ........... 2287 

D. Noel Buckley, Andrea Bourke, Daniela Oboroceanu, Catherine Lenihan, Maria Al Hajji 

Safi, Nathan Quill, Mallory A. Miller, Robert F. Savinell, Jesse S. Wainright, Varsha 

Sasikumar S P, Maria Rybalchenko, Pupak Amini, Robert P. Lynch 

Conjugated Bipolar Redox-Active Electrolyte for Symmetric Redox Flow Battery ...................................... 2289 

Rohit G. Jadhav, Shelley D. Minteer 



Evaluating the Stability and Performance of Nasicon in Low-Cost High Charge Density Redox 

Flow Battery Electrolytes ............................................................................................................................... 2290 

Sanat Vibhas Modak, Flora Tseng, Joseph Valle, Jeff Sakamoto, David G. Kwabi 

Microemulsions As Emerging Electrolytes: The Correlation of Structure to Electrochemical 

Response ......................................................................................................................................................... 2292 

Adam Imel, Brian Barth, Luke Heroux, Doug Hayes, Mark Dadmun, Thomas A. Zawodzinski 

Mediating Anion-Cation Interactions to Improve Aqueous Flow Battery Electrolytes .................................. 2294 

David Reber, Jonathan R. Thurston, Maximilian Becker, Gregory F. Pach, Marc E. Wagoner, 

Brian H. Robb, Scott E. Waters, Michael Marshak 

Leveraging the Inductive Effect to Promote Oxygen Evolution on Oxides and Metal Hydroxide-

Organic Frameworks ...................................................................................................................................... 2295 

Jiayu Peng, Shuai Yuan, Bin Cai, Livia Giordano, Yuriy Román-Leshkov, Yang Shao-Horn 

Exploring the Impact of Temperature on Non-Aqueous Redox Flow Cells ................................................... 2297 

Alexander H. Quinn, Katelyn M. Ripley, Nicholas J. Matteucci, Bertrand J. Neyhouse, Chloe 

A. Brown, William P. Woltmann, Fikile R. Brushett 

I02 - Fuel Cells and Electrolysis Morning Session 

(Invited) HT-PEMFC Based on Acid Doped Polybenzimidazoles of the Past Quarter Century .................... 2299 

Hans Hjuler, Qingfeng Li, David Aili, Jens Oluf Oluf Jensen, Lars N. Cleemann, Kobra Azizi, 

Nedjeljko Seselj 

(Invited) Biomolecular Engineering for Electrochemical Applications in Fuel Cells/Electrolyzers 

and Beyond ..................................................................................................................................................... 2300 

Julie N. Renner 

(Invited) Spectroelectrochemical Investigation of Oxygen Electrocatalysis on Metal Oxides ....................... 2301 

Reshma R Rao 

(Invited) Using Ambient Pressure XPS to Probe the Solid/Gas and Solid/Liquid Interface Under in 

Situ and Operando Conditions ........................................................................................................................ 2303 

Ethan J. Crumlin 

(Invited) Low Temperature PEM Cells Leveraging Hydrogen and Oxygen Evolution Electrodes ................ 2304 

Katherine E. Ayers 

I02 - Fuel Cell and Electrolysis Afternoon Session 

(Invited) Near-Surface pH during the Electrodeposition of Iron Group Metals ............................................. 2305 

Mallory A. Miller, John Sukamto, Eric G. Webb 

(Invited) Anion Conducting Solid Polymer Ionomers Electrolytes for Fuel Cells and Electrolyzers ............ 2307 

Paul Kohl, Mrinmay Mandal, Mengjie Chen, Habin Park, Parin Shah 

(Digital Presentation) Fundamentals of Deep Eutectic Solvents As Electrolytes for Lithium-Ion 

Batteries .......................................................................................................................................................... 2308 

Ramez A. Elgammal, Carla Cecilia Fraenza, Steven Greenbaum, Thomas A. Zawodzinski 

Magnetism to Engineer Electrocatalyst and Device Performances ................................................................ 2309 

Sreeprasad T Sreenivasan 

I02 Poster Session 

Enhancement of Li-Mediated Electrochemical Ammonia Synthesis By Modifying Main Element of 

Ylide Proton Shuttle ....................................................................................................................................... 2310 

Sungbin Yang, Byungha Shin 

Synergistic Effect of Interfacial Engineered Fe Doped Nis for Seawater Splitting ......................................... 2311 

Hoyoung Lee, Jiyong Chung, Taekyung Yu, Seung Woo Lee 



Developing First Row Transition Metal Antimonate Oxynitride and Oxysulfide Nanoparticles As 

Oxygen Reduction Electrocatalysts ................................................................................................................ 2312 

Gaurav Ashish Kamat, Melissa E Kreider, Michaela Burke Stevens, Thomas F Jaramillo 

Long-Term Stability of Ferri/Ferrocyanide As an Electroactive Component for Redox Flow Battery 

Applications: On the Origin of Apparent Capacity Fade ................................................................................ 2313 

Eric M. Fell, Diana De Porcellinis, Yan Jing, Valeria Gutierrez-Venegas, Roy G. Gordon, 

Sergio Granados-Focil, Michael Aziz 

Unusual Cation-Pi Solute Interactions with Deep Eutectic Solvents ............................................................. 2314 

Ramez A. Elgammal, Shane Foister, Thomas A. Zawodzinski 

Intermediate-Temperature Electrolysis: Electrode Microstructure and Chemistries ...................................... 2315 

Austin Jerad Reese, Alex J. Peng, Abigail K. Nason, Jin Suntivich 

Efficient Prediction of Redox Potentials of First-Row Transition Metal Complexes for Aqueous 

Redox Targeting Flow Batteries Using Density Functional Theory ............................................................... 2316 

Noura Rahbani, Emmanuel Baudrin, Piotr de Silva 

I03-SOLID STATE IONIC DEVICES 14 

I03 - Special SSID14 Session Honoring Prof. Friedrich B. Prinz 

(Keynote) Reinventing Batteries through Nanoscience .................................................................................. 2317 

Yi Cui 

(Keynote) Engineering Interfaces for Electrochemical Devices Using Atomic Layer Deposition ................. 2318 

Stacey F. Bent 

(Invited) Interfacial Engineering of Battery Materials Using Atomic Layer Deposition ............................... 2319 

Neil P. Dasgupta 

(Invited) Li-Free Anode Development at Quantumscape ............................................................................... 2320 

Martin M Winterkorn, Tim Holme 

(Invited) Effects of the Alloy Composition on Cycling Performance of Cu-Ni Alloy Cathodes in 

All-Solid-State-Fluoride-Shuttle Batteries ..................................................................................................... 2321 

Munekazu Motoyama, Katsutoshi Sakurai, Hisao Kiuchi, Tomotaka Nakatani, Takashi 

Nakagawa, Yasutoshi Iriyama, Zempachi Ogumi, Takeshi Abe 

(Invited) High Performance of Protonic Ceramic Fuel Cell Applying Composite Cathode 

Functional Layer ............................................................................................................................................. 2322 

Joon Hyung Shim, Keun Hee Kim, Sung Jea Yang, Wanhyuk Chang, Heon Jun Jeong, Dong 

Hwan Kim, Fritz Prinz 

(Invited) Highly Performing Protonic Ceramic Fuel Cells with Stoichiometric Electrolytes ........................ 2323 

Wonyoung Lee, Mingi Choi, Jaedeok Paik, Deokyoon Woo, Jaeyeob Lee, Seo Ju Kim, Jongseo 

Lee 

(Invited) Mechanism of Cathodic Reaction in Proton-Conducting Ceramic Fuel Cells Investigated 

By Patterned Model Electrodes ...................................................................................................................... 2324 

Koji Amezawa, Katsuya Nishidate, Zhuo Diao, Teruki Yoshioka, Yuta Kimura, Takashi 

Nakamura, Keiji Yashiro, Tatsuya Kawada 

(Invited) Accelerating Electrochemistry: The Development of Rapid Impedance Methods and 

High-Throughput Screening of Novel Oxide Electrodes for Fuel Cells and Electrolyzers ............................ 2326 

Ryan O'Hayre, Jake Huang, Meagan Papac, Yewon Shin, Youdong Kim, Andriy Zakutayev 

(Invited) Effect of Anode Thickness on Thin-Film Solid Oxide Fuel Cells Deposited on 

Nanoporous Substrates ................................................................................................................................... 2328 

Myung Seok Lee, Yang Jae Kim, Jaewon Hwang, Suk Won Cha 

(Invited) A Novel, Ultra-Fast Fabrication of SOFCs By Flash Light Sintering Process ................................ 2330 
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(Invited) Effect of Atomic-Scale Surface Overcoat By Atomic Layer Deposition on Dopant 

Segregation of Perovskite Cathodes ............................................................................................................... 2332 

Haoyu Li, ThomasJae Garcia, Hung-Sen Kang, Ziqi Liu, Min Hwan Lee 

(Invited) Gradient Ni-SDC Anode By Reactive Co-Sputtering for Low Temperature Solid Oxide 

Fuel Cells ........................................................................................................................................................ 2333 
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(Invited) Oxygen Evolution Behavior of La1−XSrxFeO3−δ Electrodes in LiCl-KCl Melt ................................ 2334 
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(Invited) 3D Printed Carbon Microlattices As Electrodes in Electrochemical Cells ...................................... 2335 
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(Invited) Enhancing Oxygen Reduction Reaction Activities of Pt Catalysts By Atomic Layer 

Deposited Metal Oxides ................................................................................................................................. 2336 

Shicheng Xu 

(Invited) Effects of Support Mesoporosity on Pt Dissolution in PEM Fuel Cells .......................................... 2337 

Marwa Atwa, Timothy Goh, Samuel Dull, Fritz Prinz 

I03 - Electrolysis & r-SOCs 

(Invited) Enhancing Fuel Electrode Reliability of Solid Oxide Electrolyzers ................................................ 2338 

S Elangovan, Tyler Hafen, Taylor Rane, Jenna Pike, Dennis Larsen, Joseph Hartvigsen 

Polarization Resistance of Ceria-Containing Fuel Electrodes in Solid Oxide Cells Studied By 

Impedance and DRT Analysis ........................................................................................................................ 2339 

Naoki Endo, Takuro Fukumoto, Yuya Tachikawa, Stephen Matthew Lyth, Junko Matsuda, 

Kazunari Sasaki 

Pd-Doped Perovskite Oxides with Phase Transition and Bimetallic Nanocatalyst Exsolution to 

Achieve Highly Active Bifunctional Fuel Electrodes for Reversible Solid Oxide Electrochemical 

Cells ................................................................................................................................................................ 2342 

Kyeong Joon Kim, Chaesung Lim, Kyung Taek Bae, Jong Jun Lee, Mi Young Oh, Hyung Jun 

Kim, Hyunmin Kim, Guntae Kim, Tae Ho Shin, Jeong Woo Han, Dongyeon Kim, Kang Taek 

Lee 

Architectural Optimization of Nd2NiO4+δ- Nd0.5Ce0.5O2-δ Oxygen Electrode for Reversible Solid 

Oxide Cells ..................................................................................................................................................... 2343 

Ayesha Akter, Hector Grande, Uday Pal, Soumendra Basu, Srikanth Gopalan 

Superionic Conducting Triple-Doped Stabilized Bismuth Oxide for High Performing Reversible 

Solid Oxide Cells ............................................................................................................................................ 2344 
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(Invited) Novel Air Electrode and Catalyst Materials for High-Performance and Durable 

Regenerative Proton-Conducting Solid Oxide Cells ...................................................................................... 2345 
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through Simulation and Thermal Imaging ...................................................................................................... 2346 
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Coupling Quantification of Pulverization with Galvanostatic Cycling of Bulk Film Alloy-Type 

Anodes ............................................................................................................................................................ 3008 

Abigail Otten, Kelly Nieto, Amy L Prieto 

Plasma-Chemical Synthesis and Properties of Oxide Compounds of Cobalt ................................................. 3009 

Liliya A Frolova, Olha V Sergeyeva 

LF - Late Presentations in Electrochemical Engineering (Tuesday) 

Enhanced Multi-Carbon Selectivity Via Tandem CO2 Electroreduction ......................................................... 3011 

Rong Xia, Feng Jiao 

Novel Ni-V-Y Electrocatalysts for Hydrogen Evolution Reaction ................................................................. 3012 

Emma Adriana Storimans, Steven Thorpe 

LG-LATE PRESENTATIONS IN ELECTRONIC MATERIALS AND PROCESSING 

LG - Late Presentations in Electronic Materials and Processing (Monday) 

Titanium Suboxide-Based Composite Electrocatalysts: Physico-Chemical and Semiconductor 

Properties ........................................................................................................................................................ 3013 

Olesia Shmychkova, Tatiana Luk'yanenko, Valentina Knysh, Alexander Velichenko 

LG - Late Presentations in Electronic Materials and Processing (Tuesday) 

Isomorphism in Ternary Mathematics ............................................................................................................ 3015 

Ruslan Pozinkevych 

Enhanced Visible Light Transmittance and Phase Transition in ZnO/VO2 /AL2O3 Bilayer Thin 

Film for Energy Efficient Smart Windows. .................................................................................................... 3018 

Chirag Saharan 

Exploring the Vapor Phase Infiltration of Trimethylaluminum into Polyacrylonitrile Fabrics ....................... 3019 

Téa E Cook, Emily K McGuinness, Benjamin Jean, Mark D Losego 



LG - Late Presentations in Electronic Materials and Processing (Wednesday) 

Emulating Excitatory and Inhibitory Functions in Artificial Synaptic Devices ............................................. 3020 

Dongshin Kim, Jang-Sik Lee 

LH-LATE PRESENTATIONS IN ELECTRONIC AND PHOTONIC DEVICES AND SYSTEMS 

Late H - Digital Only Presentations 

(Digital Presentation) Liquid-Metal-Printed Ultra-Thin ITO-Thin-Film Transistor ....................................... 3021 

Yalun Tang, Kenji Nomura 

LH - Late Presentations in Electronic and Photonic Devices and Systems 

Effect of Transition Metal (Fe, Co) Ion Doping on TiO2 Nano Particles. ...................................................... 3022 

kirit Kumar Siddhapara 

LI-LATE PRESENTATIONS IN FUEL CELLS, ELECTROLYZERS, AND ENERGY 

CONVERSION 

Late I - Digital Only Presentations 

(Digital Presentation) Synthesis and Promoting Activity of Gd2O3 for Methanol Electro-Oxidation 

on Pt/C ............................................................................................................................................................ 3024 

Shuchi Sharma, Ranga Rao Gangavarapu 

(Digital Presentation) Plasmonic Enhanced CuBi2O4 Photocathode for Solar Driven Water Splitting .......... 3026 

Mohit Kumar, Challapali Subrahmanyam 

(Digital Presentation) A Two-Electron Transition Metal Based Redox Mediator for Dye-Sensitized 

Solar Cells ...................................................................................................................................................... 3028 

Niharika Dalpati, Ravinder Kour, Jared H Delcamp, Byron H Farnum 

(Digital Presentation) Characterization Techniques to Evaluate the Ageing of Oer Based Reversal 

Tolerant PEFC Anodes during Start-up/Shut-Down Events ........................................................................... 3029 

Dominik Bentele, Kerem Aylar, Katja Olsen, Elias Klemm, Sebastian H. Eberhardt 

(Digital Presentation) Assessment of the Cyclic Stability of a Bench-Scale TiFe-Based Hydrogen 

Storage Tank ................................................................................................................................................... 3031 

Eveline Kuhnert, Dmytro Stepanov, Viktor Hacker, Merit Bodner 

(Digital Presentation) Reactive Magnetron Sputtering Deposition of La1.6Nd0.4NiO4 Coating As 

Cathode for Solid Oxide Fuel Cell ................................................................................................................. 3032 

Xiaolei Ye, Huan Luo, Sébastien Fourcade, Fabrice Mauvy, Pierre Bertrand, Pascal Briois 

(Digital Presentation) Fuel Cell Electrode Design - Using a Specially-Modified Force Tensiometer 

for Gas Bubble Adhesive Force Measurements on Nanostructured Copper Electrodes Submerged in 

a Liquid .......................................................................................................................................................... 3033 

Bob Fidler, Sebastian Schaubach 

LI - Late Presentations in Fuel Cells, Electrolyzers, and Energy Conversion (Monday) 

Advanced Electrochemical Impedance Analysis Using Distribution of Relaxation Times for in 

Operando Mechanistic Insights of Fuel Cell and Water Electrolyzer Designs ............................................... 3034 

Patrick K Giesbrecht, Michael S Freund 

Modeling Mechanical Behavior of Membranes in Proton Exchange Membrane Water Electrolysis ............. 3035 

Julian Kink, Martin Ise, Boris Bensmann, Richard Hanke-Rauschenbach 

Intrinsically Microporous Ion-Pair Coordinated Membranes for HT-Pemfcs ................................................ 3036 

Albert S Lee, Jinsuk Gu, Jiyoon Jung, Young Sang Park, Jung-Hyun Lee 



Investigation of Heat Distribution in SOC-Stacks By Multiphysical Modeling ............................................. 3037 

Shidong Zhang, Roland Peters, Nicolas Kruse, R. Deja, Felix Kunz, Rüdiger-A. Eichel 

Pt Island Decorated Au Anode for Formic Acid Oxidation Reaction ............................................................. 3039 

Hyunki Kim, Sang Hyun Ahn 

High Power Density Automotive Membrane Electrode Assemblies .............................................................. 3040 

Deborah J. Jones, Marta Zaton, Jacques Rozière, Sara Cavaliere, Silvain Buche, Jonathan 

Sharman, Alejandro M. Bonastre, Adam Hodgkinson, Emily Nesling, Albert Albert, Olav 

Finkenwirth, Stefan Zink, Sylvain Brimaud, Ludwig Joerissen, Hannes Barsch, Mark Muggli, 

Ivan Ponomarev, Martina Spackova, Hubert Andreas Gasteiger, Konstantin Weber, Paulette 

A. Loichet, Peter Strasser, Fabio Dionigi, Lujin Pan 

Electrochemical Air Separation and Emergency Power Fuel Cell for Aircraft ............................................... 3041 

Robert M. Darling, Zhiwei Yang 

Highly Active and Durable IrRuOx Electrode with Facile Electroplating for Green Hydrogen 

Generation in PEM Electrolyzer Cells ........................................................................................................... 3042 

Lei Ding, Weitian Wang, Zhiqiang Xie, Jane Banner, Adam Gage, Adam Paxson, Feng Yuan 

Zhang 

Effects of Solid State Sulfonation of Poly(phenylene) on Mechanical Robustness and Proton 

Conductivity ................................................................................................................................................... 3044 

Michael Lee, Thivani Senathiraja, Bradley Swan, Chris Cornelius 

Promoting Oxygen Evolution Reaction Induced By Synergetic Geometric and Electronic Effects of 

Irco Thin-Film Electrocatalysts ...................................................................................................................... 3045 

Kyu-Su Kim, Shin-Ae Park, Hyun Dong Jung, Sang-Mun Jung, Hyunje Woo, Docheon Ahn, 

Sarah S. Park, Seoin Back, Yong-Tae Kim 

Hybrid Thermo-Electrochemical Energy Harvesters for Conversion of Low-Grade Thermal Energy 

into Electricity Via Tungsten Electrodes ........................................................................................................ 3046 

Sang-Mun Jung, Jaesub Kwon, Jinhyeon Lee, Byung-Jo Lee, Kyu-Su Kim, Yong-Tae Kim 

Nanostructured Lscf-GDC Cathodes Via a Sol–Gel Method for High Performance Solid Oxide Fuel 

Cells ................................................................................................................................................................ 3047 

Dong Woo Joh, Amjad Hussain, TAE-Hun KIM, Jong-Eun Hong, Seungbok Lee, Tak-Hyoung 

Lim, Rak-Hyun Song 

Pyrochlore Oxide Decorated with Exsolved Metal Nanoparticles for Enhanced Water Splitting 

Reaction .......................................................................................................................................................... 3048 

Hyun Ju, Jinho Park, Ilan Stern, Seung Woo Lee 

Impact of Different Supports on the Performance of Ir Oxide Based Catalysts Synthesized Using 

Incipient Wetness Method .............................................................................................................................. 3049 

Himanshi Dhawan, James Woodford, Natalia Semagina, Marc Secanell 

LI - Late Presentations in Fuel Cells, Electrolyzers, and Energy Conversion (Tuesday) 

Determining Substrate Oxygen Transport Resistance at Limiting Current Using Pore Network 

Modelling ....................................................................................................................................................... 3052 

Raymond Guan, Aimy Bazylak 

Development of a 10/40 Kw Rsoc Demonstration System ............................................................................ 3053 

Roland Peters, Felix Kunz, Nicolas Kruse, Rüdiger-A. Eichel 

Noble Metals (Pd, Ag, Pt and Au) Doped Bismuth Oxybromide (BiOBr) Photocatalysts for 

Improved Visible Light Driven Catalysts for the Degradation of Phenol ....................................................... 3055 

Arumugam Malathi, Piyasan Praserthdam 

Tuning the Selectivity of Liquid Products during CO Electroreduction ......................................................... 3056 

Bjorn Hasa 

First-Principles Study on Pt-Based Sub-Nanocluster Carbon-Metal Hybrid Catalysts for the 

Oxygen Reduction Reaction ........................................................................................................................... 3057 

EO Yoon Lee, Hyung Chul Ham 



Influence of Exchange Correlation Functional on Electrochemically Relevant Properties for 

Protonic Ceramic Fuel Cells ........................................................................................................................... 3058 

Benjamin Heckscher Sjølin, Ivano Eligio Castelli, Tejs Vegge 

Computational Screening of New Dopants for Nife-Based Layered Double Hydroxide Catalysts for 

Seawater Splitting ........................................................................................................................................... 3059 

Hyeonjung Jung, Kyung-Jong Noh, Jihyeon Song, Hyeonae Im, Yoojin Lee, Han Sol Jung, 

Sangmin Park, Jeong Woo Han 

Analytical Model for the Hydrogen Transport Impedance at a PEMFC Anode ............................................. 3061 

Antonio M Chaparro, Luis Duque, M. Antonia Folgado 

Revealing Nanoscale Passivation Films and Their Role in Reactivity in Lithium-Mediated 

Ammonia Synthesis ........................................................................................................................................ 3063 

Katherine Steinberg, Xintong Yuan, Channing K. Klein, Nikifar Lazouski, Matthew 

Mecklenburg, Karthish Manthiram, Yuzhang Li 

Unrevealing the Correlation between Temperature and Electrocatalytic Activities of Cobalt Sulfide 

for Oxygen Evolution and Glycerol Oxidation Reactions .............................................................................. 3066 

Rong He, Hongmei Luo, Xiao-Dong Zhou, Meng Zhou 

Cr Poisoning in SOC Stacks ........................................................................................................................... 3067 

Shangzhe Yu, Dominik Schäfer, Felix Kunz, Rüdiger-A. Eichel 

Structure-Property-Transport Relationships of Miscible Ionomer Blend Systems ......................................... 3069 

Sylwia Sulikowski, Thivani Senathiraja, Chris Cornelius 

Study on Key Parameters of Reverse Electrodialysis (RED) Cell-Stack Performance Based on 

Equivalent Circuit Model ............................................................................................................................... 3070 

Won Sun Ryoo, Jinsu Yoo 

Investigation of the Stability of SOC Stacks By Thermo Cycles ................................................................... 3071 

Ute de Haart, Felix Kunz, Rüdiger-A. Eichel 

Water Transport Characterization of Anion and Proton Exchange Membranes ............................................. 3073 

Fei Wei, Aslan Kosakian, Jiafei Liu, Marc Secanell 

Heratec – Scale-up of Gas Diffusion Layers with Patterned Wettability for Improved Fluid 

Transport in Hydrogen Fuel Cells .................................................................................................................. 3075 

Rik van Gorp, Pierre Boillat, Antoni Forner-Cuenca 

The Effects of Operating Conditions on the Electrode-Specific Potentials and Overall Performance 

of a Polymer Exchange Membrane Water Electrolyzer .................................................................................. 3077 

Mohamed Elfadil Abdelrahman, Fausto N Pasmay, Siddharth Komini Babu, Rangachary 

Mukundan, Shawn Litster 

LK-LATE PRESENTATIONS IN ORGANIC AND BIOELECTROCHEMISTRY 

LK - Late Presentations in Organic and Bioelectrochemistry 

Electrosynthesis of Value-Added Chemicals Using Water As a Proton Source .............................................. 3078 

Rong Xia, Feng Jiao 

Electrolyte Induced Solvent Cage Effects for Enantioselective Electrosynthesis .......................................... 3079 

Zachary A Nguyen, Dylan Boucher, Shelley D. Minteer 

Peroxynitrite Reactivity with Capsaicin: A Potential for Capsaicin-Based Sensing Devices ......................... 3080 

Haitham Kalil, Cynthia Crichlow, Mekki Bayachou 

LL-LATE PRESENTATIONS IN PHYSICAL AND ANALYTICAL ELECTROCHEMISTRY, 

ELECTROCATALYSIS, AND PHOTOELECTROCHEMISTRY 

Late L - Digital Only Presentations 

(Digital Presentation) Engineering of Ni-Based Electrocatalysts for Direct Urea Oxidation ......................... 3081 

Jiseon Kim, Kangwoo Cho 



(Digital Presentation) In-Situ Investigation of Pyridine in CO2 Electrochemistry ......................................... 3082 

Hidenori Noguchi, Zizwe Chase 

(Digital Presentation) Synergistic Effect of Sn and Cu Oxides for the Electrochemical Reduction of 

CO2 to Formic Acid ........................................................................................................................................ 3083 

Pom Kharel, Md Ariful Hoque, Keemia Abad, M.K. Gnanamani, Kunlei Liu, Ayokunle 

Omosebi, Jesse Thompson 

(Digital Presentation) Electrocatalytic CO2 Reduction to Formic Acid: Kinetics and Equilibrium 

Modeling for the Downstream Separation of Formic Acid with Anion Exchange Resins ............................. 3084 

Md Ariful Hoque, Keemia Abad, Pom Kharel, Ayokunle Omosebi, Kunlei Liu, Jesse Thompson 

LL - Late Presentations in Physical and Analytical Electrochemistry, Electrocatalysis, and 

Photoelectrochemistry (Tuesday) 

Computational Study on the Interaction of Iodide Electrolyte/Dye/TiO2 Interface in Dye-Sensitized 

Solar Cells ...................................................................................................................................................... 3085 

Yohannes Mulugeta Hailu, Jyh-Chiang Jiang 

Engineering the Electrochemical Reaction Microenvironment to Valorize Nitrate-Polluted 

Wastewaters .................................................................................................................................................... 3087 

Jinyu Guo, Paige Brimley, Matthew Liu, Elizabeth R. Corson, Wilson Smith, William 

Abraham Tarpeh 

Engineering Transition Metals As Noble-Metal Free Bifunctional Electrode for Overall Water 

Splitting .......................................................................................................................................................... 3088 

Yamini Kumaran, Haralabos Efstathiadis, Iulian Gherasoiu 

The Puzzling Processes at Electrode | Ionic Liquid Interface ......................................................................... 3090 

Heigo Ers, Liis Siinor, Piret Pikma 

Determination of Cr(VI) in Natural and Waste Waters Using Differential Pulse Polarography (US 

EPA SW-846 Method 7198) ........................................................................................................................... 3092 

Ritesh Navneetrai Vyas, Dane Brankle 

Analysis of As(III) By Anodic Stripping Voltammetry Using Disc and Screen Printed Electrodes ............... 3093 

Ritesh Navneetrai Vyas, Dane Brankle 

Trace Level Quantification of Lead in Michigan Lake Water Using Differential Pulse Stripping 

Voltammetry: A Comparative Study on the Usage of Mercury Based Electrodes Vs Solid State Gold 

Electrodes ....................................................................................................................................................... 3094 

Ritesh Navneetrai Vyas, Dane Brankle 

Counter Anion Effects on PEDOT Properties and Implications on Photosystem I Incorporation .................. 3095 

William Lowery, Kane Jennings, David E Cliffel 

LL - Late Presentations in Physical and Analytical Electrochemistry, Electrocatalysis, and 

Photoelectrochemistry (Wednesday) 

Visible Light-Driven Photoelectrochemical Platform Based Biosensor  ............................................................................................... 3096 

Akhilesh BABU Ganganboina 

Electrochemiluminescence: Digging into the Past and Illuminating the Future ............................................. 3097 

Kelly Brown, Lynn Dennany 

Influence of Ascorbic Acid Concentration on Photoelectrochemical Response of TiO2 and SnS2 ................. 3098 

Gabrijela Radic, Danijela Juric Kacunic, Klara Perovic, Hrvoje Kusic, Marijana Kraljic 

Rokovic 

Electrochemical Methodologies for the Detection of Traditional and Emerging Illicit Drugs ....................... 3099 

Rowan Sirkka Blake, Kelly Brown, Lynn Dennany 

Quantitative Assessment of Structure Reactivity Correlation on Rapid Kinetics of Halogenated 

Aromatic Compounds: A Hydrodynamic Voltammetry Study........................................................................ 3100 

Ajmal Koya Pulikkal, Lalduhawma Chhakchhuak 



Metal Oxide Inclusion in Polycrystalline Pt-Based Electrocatalyst for an Ammonia Oxidation 

Reaction .......................................................................................................................................................... 3101 

Namir Andrea Huertas, Lisandro Cunci 

Development and Improvement of an Electrochemical Cell for X-Ray Fluorescence and Absorption 

Spectroscopy .................................................................................................................................................. 3102 

Hiram J Lopez-Astacio, Lisandro Cunci, Christopher Pollock 

An Incremental Double Layer Capacitance of a Novel Ring-Disk Electrodes Array for 

Avidin/Strepavidin Sensing ............................................................................................................................ 3103 

Qiuzhe Xie, Chih-Ting Lin 

The Adsorption of Bipyridine on Single-Crystal Electrodes from an Ionic Liquid Electrolyte ...................... 3104 

Heigo Ers, Liis Siinor, Enn Lust, Piret Pikma 

Understanding the Mechanism of Butanol Formation from CO2 Reduction on Phosphorus Rich 

Copper Catalyst, CuP2, By Computer Simulations Based on Joint Density Functional Theory ..................... 3105 

Dominique Itanze, Scott Geyer 

Redox Potentials in Ionic Liquids: Anomalous Behavior? ............................................................................. 3107 

Chloe Anne Renfro, Jesse McDaniel 

Ion-Pairing Effects on the Absolute Oxidation Potential of the Fc/Fc+ Redox Couple in Complex 

Non-Aqueous Environments .......................................................................................................................... 3108 

John Hymel, Jesse McDaniel 

LM-LATE PRESENTATIONS IN SENSORS 

Late M - Digital Only Presentations 

(Digital Presentation) Biomimic Nanotemplating Assay Based on Molecularly Imprinted Polymers 

for the Impedimetric Detection of Sars-Cov-2 and Influenza A Spike Proteins in Untreated Saliva ............. 3109 

Roozbeh Siavash Moakhar, Carolina del Real Mata, Houda Shafique, Mahsa Jalali, Justin de 

Vries, Julia Strauss, Tamer Abdel Fatah, Myles McLean, Imman Isaac Hosseini, Sahar Sadat 

Mahshid, Chen Liang, Sara Mahshid 

(Digital Presentation) Dopamine Detection at Green Carbon Quantum Dots Based Electrochemical 

Sensor .............................................................................................................................................................. 3110 

Saheed E Elugoke, Omolola E Fayemi, Abolanle Adekunle, Eno Ebenso 

(Digital Presentation)Empirical Methods for Modeling NOx Sensor Performance Errors in 

Combustion Applications ................................................................................................................................ 3111 

Leta Woo, Tyler Rash 

(Digital Presentation) Non-Enzymatic Lactose Sensor Based on Nickel Oxide Nanoparticles 

Modified Carbon Fiber Cloth Electrode .......................................................................................................... 3112 

Mamun Jamal 

(Digital Presentation) Development of a Novel pH Sensor Based Polyaniline Supported on Nickel 

Modified Nickel Foam Electrode .................................................................................................................... 3114 

Mirazul Islam, Md. Rasel, Mamun Jamal 

(Digital Presentation) Graphene Oxide Modified Pencil Graphite Electrode for the Detection of 

H2O2 ................................................................................................................................................................ 3116 

Jayanta Mistri, Md. Rasel, Mamun Jamal 

LM - Late Presentations in Sensors (Tuesday) 

Photon-Pen Writing for Metal Oxide-Based Versatile Nanosensors ............................................................... 3117 

Garam Bae, Moonjeong Jang, Yeong Min Kwon, Wooseok Song, Sun Sook Lee, Ki-Seok An 

Multichannel Bioelectronic Sensing Using Engineered Escherichia coli ........................................................ 3118 

Xu Zhang 

Simulation of a Microsolenoid for the Detection of Magnetical Captured Beads ........................................... 3119 

Daniel Struk, Hoseon Lee, Peter J. Hesketh 



Detection of Lead and Environmental Parameters with Sulfur Film Modification of Screen Print 

Electrode ......................................................................................................................................................... 3121 

Philip Sontag, Nathan Yee, Robert Miskewitz, John Reinfelder 

A Parylene-Based Ultra-Thin Printed Circuit Board As a New Platform for Flexible Sensors and 

Wearables ....................................................................................................................................................... 3122 

Franz Selbmann, Frank Roscher, Frederic Gueth, Maik Wiemer, Harald Kuhn, Yvonne Joseph 

One-Step Attomolar Quantification of Sars-CoV2 RNAs with Aptamer-Based Electrochemical 

Sensors ........................................................................................................................................................... 3124 

Andrew Michael Sunshine, Sarah Ake, Gangli Wang 

Detection of VOCs and Nitrogen Containing Gaseous Molecules By Utilizing Carbon Nanotubes 

(CNTs) As Sensing Materials ......................................................................................................................... 3125 

Dong Zhao, Bingyuan Zhao, Dmitri Koltsov, Shutang Chen, Gugang Chen 

LM - Late Presentations in Sensors (Wednesday) 

Measurement of Neuropeptide Y By Square Wave Voltammetry Using Aptamer-Modified Platinum 

Microelectrodes and Methylene Blue ............................................................................................................. 3127 

Yolimar Vazquez, Lisandro Cunci, Lauren Fernandez-Vega, Dorian Enid Melendez-Rodriguez 

Neuropeptide Y Detection Using an Aptamer-Modifed Microelectrode Together with Methylene 

Blue As a Redox Probe ................................................................................................................................... 3128 

Lauren Fernandez-Vega, Lisandro Cunci, Yolimar Vazquez, Dorian Enid Melendez-Rodriguez 

Fabrication of Aptamer-Modified Microelectrodes for Npy Detection in Artificial Cerebrospinal 

Fluid Using Methylene Blue As Electrochemical Signal Amplifier ............................................................... 3129 

Dorian Enid Melendez-Rodriguez, Lisandro Cunci, Yolimar Vazquez, Lauren Fernandez-Vega 

Npy Selectivity on Methylene Blue Aptamer-Modified Microelectrodes ...................................................... 3130 

Monica Ospina-Alejandro, Lauren Fernandez-Vega, Yolimar Vazquez, Dorian Enid Melendez-

Rodriguez, Lisandro Cunci 

Peroxynitrite Electrochemical Signature on Selenium and Selenium-Decorated Graphene 

Depositions ..................................................................................................................................................... 3131 

Haitham Kalil, Magdy A Ibrahim, Farid Fouad, Mekki Bayachou 

M01-RECENT ADVANCES IN SENSORS AND SYSTEMS 3 

M01 - Recent Advances in Sensors and Systems 3 - Biomedical Sensors 1 

Direct Observation of the Sporicidal Action of Hydrogen Peroxide on Bacillus atrophaeus Spores 

By Optical Trapping Raman Microscopy ....................................................................................................... 3132 

Morten Bertz, Denise Molinnus, Michael J. Schoening, Takayuki Homma 

(Invited) Micro-Enabled Technologies for Next-Generation Health Monitoring ........................................... 3134 

Hanjia Zheng, Amin GhavamiNejad, Peyman GhavamiNejad, Sarah Odinotski, Mahla 

Poudineh 

Analytical Validation of Surface-Enhanced Raman Scattering Paper Lateral Flow Assays for 

Detection of Traumatic Brain Injury Biomarker ............................................................................................. 3135 

Weirui Tan, Yingjie Hang, Nianqiang Wu 

Efficient Sensor Calibration Via Machine Learning-Based Resampling Methods ......................................... 3136 

Alison Ding, Jiacheng Wang, Yingjie Hang 

Electrochemically Driven Yarn and Textile Actuators .................................................................................... 3137 

Edwin W.H. Jager, Shayan Mehraeen, Daniel Melling, Jose Martinez, Carin Backe, Li Guo, 

Nils-Krister Persson, Cédric Vancaeyzeele, Giao T. M. Nguyen, Frédéric Vidal, Cédric Plesse 

(Invited) Developing Universal Sensing Strategies-Combining Functional Nucleic Acids with 

Photoelectrochemical and Electrochemical Signal Transduction ................................................................... 3138 

Leyla Soleymani, Richa Pandey, Amanda Victorious, Sudip Saha, Sadman Sakib, Zijie Zhang, 

Yingfu Li, Igor Zhitomirsky 



Towards Sensing of Breast Cancer Biomarkers: Engineering Glucose Dehydrogenase As an 

Estrogenic Regulated Protein ......................................................................................................................... 3139 

Rong Cai, Caroline Ajo-Franklin 

M01 - Recent Advances in Sensors and Systems 3 - Biomedical Sensors 2 

(Invited, Digital Presentation) High-Throughput Electrochemical Sensing for Cancer Diagnostics ............. 3140 

Hakho Lee 

(Digital Presentation) An Electrochemical Sensor in a Disc for Real-Time PCR Assisted with 

Thermal Convective Flow .............................................................................................................................. 3141 

Fabian Oswaldo Romero-Soto, Mohammad Mahdi Aeinehvand, Marc Madou, Sergio Omar 

Martinez-Chapa 

Multiplexed Electrochemical Device for the Detection of Biomarkers of Parkinson’s Disease Using 

3D Printing ..................................................................................................................................................... 3143 

Nguyen H. B. Ho, Dalton Lee Glasco, Rhys N. Sopp, Jeffrey Gordon Bell 

Well Array Microelectrode Electrochemical Sensor for High Sensitivity Cytokine Detection ...................... 3144 

Rizky Ilhamsyah, Peter J. Hesketh, Jie Xu, Nicholas Guise, Harley T. Hayden, Katherine T. 

Young, Keri Ledford, Wesley D. Robertson 

M01 - Recent Advances in Sensors and Systems 3 - Health Sensors 

(Digital Presentation) Point-of-Care Diagnostic Device for Na/K Urinalysis ................................................ 3146 

Kelvin M. Frazier, Brian F. Bender, Glynis Julien 

(Digital Presentation) Rapid and Oxygen-Insensitive Electrochemical Immunoassay for Detection 

and Staging of Prostate Cancer ....................................................................................................................... 3148 

Tanushree Mandal, Lasangi Dhanapalamudiyanselage, James Rusling, Donal Leech 

(Invited, Digital Presentation) Rational Design of Nanoplasmonic Array Geometries for Biosensing .......... 3149 

Amogha Tadimety, M. Nabuan Naufer, Alison Burklund, David Luna, Timothy J Palinski, 

Brian Vyhnalek, Gary W. Hunter 

(Digital Presentation) A Disposable Chip Sensor for the Detection of Vancomycin: Studying the 

Long-Term Stability ....................................................................................................................................... 3151 

Aaryashree ., Ashish Kumar Choudhary, Akihiko Hatano, Yasuo Yoshimi 

Non-Enzymatic Electrochemical Sensor Based on ZIF-67 and Mwcnts-ZIF-67 Nanocomposites for 

Detection of Uric Acid in Human Urea .......................................................................................................... 3152 

Dola Sundeep, Eswaramoorthy K Varadharaj 

Modular, Portable, Automatically, Rapidly, Sensitive, and Selectively Essence Sensor System ................... 3153 

Yu-Hsuan Cheng, Zhenglong Li, Sreerag Kaaliveetil, Ayca Tatli, Charmi Chande, Sagnik 

Basuray 

(Invited) Fluorescence and Sensing Applications of Graphene Oxides .......................................................... 3155 

Nianqiang Wu 

Electrochemical Sensing Platform for the Detection of Pesticides and GMO Protein in Food 

Matrices .......................................................................................................................................................... 3156 

Durgasha Poudyal, Vikram Narayanan Dhamu, Sriram Muthukumar, Shalini Prasad 

M01 - Recent Advances in Sensors and Systems 3 - Optical sensors 

New Strategies for the Improvement of EC-SERS Effect in Organic Solvents .............................................. 3158 

Pablo Fanjul, David Ibáñez, María Begoña González-García, David Hernández-Santos 

(Invited) Engineering Color, Pattern, and Texture: From Nature to Materials ............................................... 3160 

Leila Deravi 

(Digital Presentation) Ultraviolet CMOS Image-Sensor Embedded with Blue-Light Emitting 

Quantum-Dots for Analysing Air Environment Analysis ............................................................................... 3161 

Uihyeon Jung, Jun-seong Park, Tae-Hun Shim, Jea-gun Park 



Atomic Layer Deposition on an Optical Fibre: Enhancing the Evanescent Field of a Tilted Fibre 

Bragg Grating Optical Sensor......................................................................................................................... 3162 

Sean Barry, Jacques Albert, David Mandia, Wenjun Zhou 

Sensor Division Outstanding Achievement Award 

(Sensor Division Outstanding Achievement Award) Micro/Nano Sensors and Drug Delivery ...................... 3163 

Anja Boisen 

M01 - Recent Advances in Sensors and Systems 3 - Sensors for Energy and Environment 1 

Dense BaCe0.6Zr0.3Y0.1O3-Α Solid-State Electrolyte for Application in Hydrogen Sensors ............................ 3164 

Antonio Hinojo, Enric Lujan Lujan, Sergi Colominas, Jordi Abella 

(Invited) Development of Fuel Cell-Based Electrochemical Micro Gas Sensor for Monitoring 

Anesthetic Organic Compounds ..................................................................................................................... 3165 

Dongmei Dong, Diego Landi, Emily Flores, Shekhar Bhansali 

Microfluidic Device with Room Temperature Ionic Liquids for Detecting Low Concentrations of 

CO2 ................................................................................................................................................................. 3167 

Sreerag Kaaliveetil, Yun-Yang Lee, Zhenglong Li, Yu-Hsuan Cheng, Burcu E Gurkan, Sagnik 

Basuray 

Electrochemical Sensor Mediated Assessment of Carbonate Moieties in Soil Matrix ................................... 3168 

Vikram Narayanan Dhamu, Sriram Muthukumar, Shalini Prasad 

Multi-Modal Stand-Off Detection of Plastics for Sorting Application ........................................................... 3170 

Yaoli Zhao, Patatri Chakraborty, Vaishali Maheshkar, Karthik Dantu, Nicholas Stavinski, Luis 

Velarde, Thomas Thundat 

Real-Time Continuous Monitoring of Fuel Cell Ionomer Degradation with Electrochemical Inline 

Micro Sensor Arrays ....................................................................................................................................... 3171 

Tinsley Elizabeth Benhaddouch, John Marcial, Christopher Metler, Shekhar Bhansali, 

Dongmei Dong 

M01 - Recent Advances in Sensor and Systems 3- Materials for Sensing 

(Invited) Challenges with Electronic Biosensors ............................................................................................ 3173 
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