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In Situ TEM Transformations of Colloidal Inorganic Nanocrystals and Their Surfaces...........ccocvevvvevrvenne
Danielle Reifsnyder Hickey



Low-Temperature Anodization: An Electrochemical Route to Tailored Nanostructures in Heavily

Doped p-Type Silicon for Forming Quantum DOtS ...........ccocoiiiriirieiieiee et 1441
Yu-Sheng Chiou, Cheng-Ying Liu, Chun-Huang Wu, Shu-Cheng Li, Wei-Chi Huang, Chao-
Chia Cheng, Benjamin T-H. Lee

Evaluation of Thermal Transport Characteristics of Three-Dimensional Self-Ordered Multilayered
Silicon-Germanium NANOAOLS .......c..ecueruiririeieieieerte ettt ettt et et e e see st e sbeesee st et e sesbesbesbesneeneens 1443
Ryo Yokogawa, Yuiha Maeda, Sho Sugawa, Yuichiro Yamashita, Wei-Chen Wen, Yuji
Yamamoto, Atsushi Ogura

(Invited) Reshaping Light with Hybrid Quantum Dot: Molecule Systems ............ccecveeeerienienieneeneeeeeeene 1445
Danielle M. Cadena, Xinyi Wu, Maryan Baraazandeh, Honghao Wang, Kefu Wang, R. Peyton
Cline, Joseph Schwan, Lorenzo Mangolini, Joel D. Eaves, Ming Lee Tang, Sean T. Roberts

(Invited) Towards Non-Blinking Strongly Confined Perovskite Quantum Dots..........cccceceeeveienincninenennee. 1446
Chenjia Mi, Gavin Gee, Mattew Atteberry, Yitong Dong

(Invited) Designing Quantum Dots for Multiplexed Deep-Tissue Imaging in the NIR-II..........cc.ccocceerrnine 1447
Allison M Dennis

(Invited) Parameter Prediction in Colloidal Quantum Dot Solar Cells Using Residual Neural

Networks Trained on Experimental Data ...........ccoocoiiiiiiiieiieeeeese e 1448
Hoon Jeong Lee, Arlene Chiu, Yida Lin, Sreyas Chintapalli, Serene Kamal, Susanna Mitrani
Thon

Stability in Photoluminescence and Photovoltaic Properties of Formamidinium Lead Iodide
QUANTUIN DOLS....eiiiiiiii ettt e ettt e e ettt e e eette e e e etaeeeetbeeeeeasaeeesatseeeessseeaeasseeessseeeensseeeennens 1451
Viadimir Svrcek, Bruno Alessi, Calum McDonald, Davide Mariotti, Takuya Matsui

(Invited) In Situ and Operando Scattering Studies on Quantum Dot-Based Devices.........ccccceveervenvenereennne 1452
Peter Miiller-Buschbaum

(Invited) Toward Ultrathin Flexible Quantum Dot Light-Emitting Diodes and Photodetectors for

the Wearable EIECIIOMICS .......coueitiitiiiiitiiiieiieteereet ettt ettt sb et eb ettt sb et sbe b ebeenees 1453
Moon Kee Choi
(Invited) Electronic Trap Characterization in QD Devices Using Impedance Analysis Techniques.............. 1454

Taehwan Park, Gyuweon Hwang

Lead-Free Nanocrystal Inks for Flexible Optoelectronic DEVICES.........ccveverierrierieriieieriesieseesieesseessesnens 1455
Andrew B Greytak, Abdulla E Shaker, Fiaz Ahmed, Sakiru L Abiodun, Bishal Adhikari

(Invited) Evolution of the Solid Electrolyte Interphase in Si Nanoparticle Based Li-Ion Battery
Anodes: Insights from Ab Initio Simulations of Core-Level Spectroscopies........cooevveriereeeieniencenieeieenene 1456
Michael Hernandez Bertran, Elisa Molinari, Deborah Prezzi

(Invited) Extended Hubbard Functionals for Accurate Modeling of Li-lon Battery Cathode
AT 4 ST 1457
lurii Timrov

(Invited) Computational Design of Low-D Graphene-Based Systems in View of Energy
ADPDIICALIONS. .....eevieiieieete ettt et eete et e et e et e e ebeettesteeseesbeesseesseeseeaseesseesseesseessesssasssesseesseesseesseessesssesseesseenseensens 1458
Alice Ruini

On the Electroluminescence of InP Quantum Dots with Varied ZnSe/ZnS Shell Thickness.............cc.ccu.... 1460
Yu-Sian Lin, Yi-Chun Ma, Minh-Son Hoang, Hsueh-Shih Chen



(Invited) Heavy-Metal-Free Quantum Dot Thin-Film Photodetectors for SWIR Imaging: A
Comprehensive Analysis for Performance Enhancement..............ccooooiiiiiiiiniiiiiiieieeceeseeee e
Itai Lieberman

A Colloidal Route for Ubiquotous Mid-Wave Infrared Sensing.............ccceeevieeveriieiiienienienieeieeieseeseesieennn
Dong-Kyun Ko, Mohammad M. Al Mahfuz, Rakina Islam

(Invited) Development of Ag- and Sn-Based Colloidal Quantum Dots for Near Infrared

o 10 o [T o o o ST
Jianying Ouyang, Neil Graddage, Jianping Lu, Barbara Martin, Tyler Davidson-Hall, Ye Tao,
Jianfu Ding, Patrick Malenfant

(Invited) Surface State Modulation of Colloidal Quantum Dots and Construction of Quantum Dot
Based INTrared DEtECLOTS .......coueruirtirtiriiriteitetetere ettt sttt ettt sttt ebe et e e et ne et sbesbeebeeaees
Zhijun Ning

(Invited) Quantum Physics in Quantum Dots/Graphene Nanohybrids Broadband and Flexible
PROTOAELECTONS ...ttt ettt ettt et bt et e bt e a e ea e e et e eb e e sb e e bt e bt eabesaeeeaeesaeenteenteentens
Judy Wu

Camphor-Based CVD Graphene Integrating CsPbBr; Quantum Dots for High-Temperature

Endurance, High Flexibility, and Fast Optical Switch Photodetection..........c..ccccoveverererciencncninincneneenen.
Yu-Chi Hu, Ziran You, Ji-Wei Ci, Ming-Hsiang Hsiao, Chong-An Wang, Meng-Lin Tsai, Chia-
Shain Chuang, Dung-Sheng Tsai

Study of Electronic and Optical Properties of Low-Dimensional Nanosystems by First Principles
CAlCUIALIONS ...ttt ettt ettt b e st e bt e h e es et et e bt e bt eb e emten b e s ebe e bt ebeebeenten b et e besbesbeeneenean
Ivan Marri, Sudha Priyanka Ganesapandian

Exciton-Assisted Relaxation of Hot Carriers in Semiconductor Quantum Dots ...........cccoevveieienienieneenen.
Hadassah B. Griffin, Andrei B. Kryjevski, Svetlana V. Kilina, Dmitri S. Kilin

DO0S-PLASMA ELECTROCHEMISTRY AND CATALYSIS 3

(Invited) Nanosecond Electrical Discharges in Liquids: Applications in the Synthesis of
Nanoparticles, Including Nanoalloys..........coecuiicuiiierienieriieiiete e see et esaeesaeeresreesseesseeseesesssesssesssesseesnes
Ahmad Hamdan

Plasma Jet Mediated Reduction 0f Metal Salt........cccuuviiiiiiiiiiiiiiiiec e
Francis Lockwood Estrin, Oliver S. J. Hagger, Michael A. Parkes, M Emre Sener, Daren J.
Caruana

Novel Application of Diffuse Coplanar Surface Barrier Discharge: Fast, Efficient and Controlled

SUrface FUNCHONAIZATION .........oouvviiiiieieicieic ettt e et e et e e e et e e e eaeeeeeeaaeeesenaeeeeeaneeeenneens
Dana Skacelova, Richard Krumpolec, Slavomir Sihelnik, Veronika Medveckad, Mirko Cerndk,
Dusan Kovacik

Effect of Atmospheric Pressure Plasma Treatment on the Charging Behavior of ITO and Fto
SUITACES ..ottt et e e e e et e et e e ettt e eteeeateeeseeeateeeaeeenteeeseeeeteeeseeeateeenteeenteeereeeteeereeanes
Jakub Kelar, Alex Destrieux, Lucia Svandova, Gaétan Laroche, Jacopo Profili

(Invited) Organosilicon Coatings Made By a Cold Plasma Processes at Atmospheric Pressure for
Electrochemical APPLICALIONS ......cc.couiriirieiieietirietesieet ettt ettt st ebe ettt sa et b sbeeaeeneen
Jacopo Profili



Atmospheric Pressure Plasma Jet Synthesis and Characterization of Copper-Silver Bimetallic

Materials as Electrocatalysts for COz REAUCLION..........ccuiiiiiiiiiiiiiiieeeeee et 1478
Stefanos Agrotis, Daren J. Caruana, Albertus Denny Handoko, Mustafa Emre Sener, Oliver S.
J. Hagger

Plasma-Enhanced Copper Sulfide/Oxide Electrode for Zinc-Air/Copper Dual Mode Battery ...................... 1480

Do Hwan Jung, Tae Hyeon Kim, Byungchan Han, Jeung Ku Kang

Surface Modification of Cellulose Films By Dielectric Barrier Discharge for Organic Photovoltaics

1o 01 L1 15 o) o LSS 1482
Manon Saget, Chisom Umeileka, Lucia Svandova, Nathalie Lavoine, Gaétan Laroche, Jacopo
Profili

(Invited) Carbon Sulfonation Using Plasma: Trial to Enlarge Treatment Capacity.........cccccoeecverenenereneenee. 1483

Nozomi Takeuchi, Siqi Deng, Kaixun Yao, Katsuyuki Takahashi, Kosuke Tachibana, Junko
Hieda, Oi Lun Li

Electrochemical Plasma-Activated CO, Reduction at a Plasma-Water Interface...........ccoovvvvvviiiiiiiinennnnnn. 1484
Julia Simon, Ji-Yong Kim, Lea R Winter

In Situ Raman Spectroscopy of Plasma Electrochemical and Plasma Catalytic Reactors...........ccccoceveeueeee. 1485
Kasidapa Polprasarn, Pankaj Pareek, Dihya Sadi, Mario Janda, Oliver Guaitella, David Pai

(Invited) Mixing Elements in 2D Nanostructures Grown by Discharges in Liquids.........cccccovveeneeninninnnne 1487
A. V. Nomine, Thomas Gries, Cédric Noél, Jaafar Ghanbaja, Stéphanie Bruyere, Alexandre
Nominé, Valentin Milichko, Thierry Belmonte

Rapid Single Step Atmospheric Pressure Plasma Jet Deposition of a SERS Active Surface ..........cccceeeueeee. 1488
Oliver S. J. Hagger, M. Emre Sener, Imran Khan, Francis Lockwood Estrin, Stefanos Agrotis,
Albertus Denny Handoko, Ivan P. Parkin, Daren J. Caruana

Surface Tuning of Transparent Electrodes with Atmospheric Pressure Plasma for Third Generation
PROTOVOIEAICS ...ttt ettt ettt ettt a e s et e ke e bt s bt e bt enten b e se e beebeebeebeententeneenbeseesbeeneenean 1490
Lucia Svandova, Alice Groleau, Audren Dorval, Ahmad Hamdan, Jakub Kelar, Gaétan
Laroche, Jacopo Profili

Atmospheric Pressure Plasma Treatment of Glass Surface and Its Influence on the Reliability of

AdNESIVE BONAING ...ttt ettt ettt e st e e s e e bt e s bt e s be e bt et e et e eneesneenae e teeneeas 1492
Zlata Kelar Tucekova, Jakub Kelar, David Brodnansky, Michal Fleischer, Mirko Cernak,
Yasmina Boutar, Marketa Zikmundova, Zdenek Sokol, Martina Eliasova

(Invited) Numerical Simulation of an Atmospheric Pressure Streamer Discharge and Induced
ChemiCal REACIONS ......c.uieuieieieeiieiieie ettt ettt s et e st e e bt eneeeneeese et eenteenseenseessessaesseeseenseensesnnenns 1493
Atsushi Komuro

Energy Efficiency of Steady DC and Half Sine Pulsed DC in the High Voltage Pre-Plasma and
Plasma Alkaline Water EICCIIOLYSIS .......cccviiiiiiiiitietieiieieeit ettt ettt te e e b e s saessaesreesaeenseenseennenns 1494
Raviraj Singh Nehra, Ankit Kumar, Shyam Sunder Lakesar, Kp Rajeev, Raj Ganesh Pala

Electrical and Optical Characterization of Atmospheric Pressure Plasmas for the Treatment of OPV
IMIAEETIALS ...ttt ettt ettt ettt a e et b ettt a e eh bt ebe et et et naeshe et en 1495
Alex Destrieux, Lucia Svandova, Jakub Kelar, Gaétan Laroche, Jacopo Profili

Plasma Electrochemistry in Non-Aqueous Solvents and Application to Organic Synthesis..........cc.cceeevennne. 1497
Sean Peyres, Jian Wang, Drew Hollyfield, Matthew Phelan Confer, Necip Berker Uner, Rohit
Bhargava, Jeffrey S. Moore, Mohan Sankaran



(Invited) Plasma Reforming of Liquid Hydrocarbons ............ccueeieriieiiiciiiiinieieeeeee e 1498
Norleakvisoth Lim, Michael J. Gordon

Ammonia Decomposition By Microwave Plasma DiScharges ..........ccccecceeoerenieniincinciiciccenceceeeee 1499
Majed Awaji, Lucile Pentecoste, Thomas Gries, Cédric Noél, Mohammed Belmahi, Thierry
Belmonte

Electrocatalytic Conversion of Plasma-Activated CO, Toward Multicarbon Products..........ccccocevererenenee. 1501

Ji-Yong Kim, Kelby Anderson, Andy Park, Julia Simon, Lea R Winter

E01-MAGNETIC MATERIALS PROCESSES AND DEVICES 16

(Keynote) Science and Art of Additives for Electrodeposition of Soft High Magnetic Moment
ATLOYS .eveeeteeeteeiee ettt ettt ettt e et e s bt e be et e e sbeetbeetb e te e beesbeesbeeaaeeReeehe e te et e en b e esbeesbeesaeaRe e beenbeenbeeraeeseeaseeseenteenseas 1502
Stanko Brankovic

(Invited) Graphene Oxide As an Additive for Ni-Fe Electrodeposition ..........cccccoceeevererieeeenienenieneneneene. 1503
Arash Bahrololoomi, Elizabeth J Podlaha

Electrodeposition of Pt;.xMx (M=N1i,Co) Alloys for Magnetic Thermometry...........c.cccceecververeereenreesreenenne 1505
Eric D Rus, Eduardo De Lima Corréa, Cindi L Dennis, Thomas P Moffat

Simulation of Magnetic Separation of Metal Ions in Aqueous Electrolytes..........c.ccocvveveecienicncninicncnennne 1506
Nicholas Carlstedt, Petru Andrei

(Invited) The Influence of Magnetic Fields on the Oxygen Evolution Reaction Catalyzed By
Cobalt-Iron OXide NANOWIIE ATITAYS ....c.eccvieeierierrierrierreereeeesteseesseesseessesseesseesseessesssesssessesssssssessesssesssessaesns 1507
Oliver Trost, Yannick Weidemann, Markus Kratz, Kristina Tschulik

(Invited) The Influence of the Magnetic Field on Ni Thin Film Electrodeposition as an
Electrocatalytically Active Material for Hydrogen Evolution Reaction............ccccoooeiiiniiiiiiininieieeeee 1509
Safya Elsharkawy, Dawid Kutyla, Piotr Zabinski

Boosting Oxygen Electrocatalysis via Pre-Magnetized Multi Metallic Electrocatalyst............ccccocevererennee. 1510
Bapi Ghorui, Haribalakrishnammal Vaidyanathan, Isha S Singh, Moitrayee Chatterjee, Raj
Ganesh Pala

Compositional Analysis of Pt;.xCox Thin Film with Single Deposition, Combinatorial Co-Sputter
TECRIIGQUE ...ttt ettt ettt et e e b e esbeete e ta e aeesseesseesseesseessasseesseesseessesssessaessaesseenseensessnanns 1512
William M. Martinez, Steven R Larson, Rick A. Kellogg, Dale L. Huber, Ashok Kodigala

Recent Developments in Fe-Based Electrodeposited Thin Films........ccccecceoienininininininiinicnenenenceeeeeneee 1514
Noelia Coton, Adrian Begue, Miriam Jaafar, Marco Maicas, Juan Pedro Andres, Rocio
Ranchal

Electrochemical Quartz Crystal Microbalance Study on the Electrodeposition of Fe, Co and Fe-Co
ATLOYS .ottt ettt ettt et ettt e vt e bt et e e et e e et e e taeste e be e beerbeeraeeraeete e be e beenbeesbeeebeetteahe e beeabeenbeerteeseeareereenbeenrens 1516
Adriana Ispas, Andreas Bund

(Vittorio de Nora Award) When Solid State Semiconductor Physics and Devices Meet
Photoelectrochemistry: From Growth and Interfacial Processes to Photovoltaics ..........ccecceecieeiiencencennen. 1517
Daniel Lincot

Inkjet-Assisted Lithography of Templates for the Electroforming of Micromagnets for MEMS
AAPPIICALIONS. ...ttt b bbbttt b e bt bt e h e s et et b ekt be bt ea e et et et et nbe bt eneeaean 1519
Roberto Bernasconi, Riccardo Cesaro, Luca Magagnin



Hybrid Aerosol Jet Printing and Electrodeposition of Ferrite-Sandwiched Inductors.........c..ccccocevenerenenee. 1521
Jacob Manzi, Yongkun Sui, Joshua Tarantino, Lok-Kun Tsui, Jason Neely, Judith Maria Lavin

High Temperature and FORC Investigations of Semiconducting/Ferromagnetic Nanocomposites............... 1523
Petra Granitzer, Klemens Rumpf, Roberto Gonzalez-Rodriguez, Jeffery Coffer, Manfred
Nachtnebel

Inkjet-Assisted Electroforming of Magnetically Guidable Devices for Interfacial Microfluidic
A Y4 U1 0L Y5 ) ST 1525
Roberto Bernasconi, Davide Carniani, Minsoo Kim, Salvador Pané, Luca Magagnin

Preparation of Soft Magnetic Composite Using Cold Sintering Technique ...........ccocveeveecieriienieneenieeieeneans 1526
Linsea Paradis, Noor Ul-Huda Altaf, Jennifer Gray, Daudi Waryoba, Ramakrishnan
Rajagopalan

Hard Magnetic FePt Nanoparticles within Nanostructured Silicon to Improve the Maximum Energy
PLOAUCT ..ottt et ae s a ettt et et b sh et eb e et na et a e sae et eaeen 1527
Klemens Rumpf, Petra Granitzer, Roberto Gonzalez-Rodriguez, Jeffery Coffer

Effect of Ni Addtion on Electroless Cu for High Density Interconnect PCB Substrate ............ccoccvevvveeveeennne 1528
Zheng Zhang, Ming-Chun Hsieh, Masahiko Nishijima, Hiroshi Yoshida, Aiji Suetake, Hiroki
Seto, Kei Hashizume, Katsuaki Suganuma

Preparation of Oriented Nanoporous Magnetite Films by a Template-Free Solution Process from
Iron OXYhydroXide FIIMS ........cccveiiiiiiiiicie ettt ettt et e e be e b e esbeesbessaesseesseesseensessnenns 1530
Tsutomu Shinagawa, Yuya Kanemoto, Atsushi Ohtaka

Optimization of Acetate-Based Electrochemical Baths for Electrochemical Deposition of High
DU (017 o 131 3o ST 1532
Matt Stalcup, Veronica Gayoso, Tylan S Watkins

Partial Applicability of Mixed Potential Theory in Unsteady Regime for Cu Electroless Deposition

Maurya Gyanprakash, Raj Ganesh Pala

F01-ADVANCES IN INDUSTRIAL ELECTROCHEMISTRY AND ELECTROCHEMICAL
ENGINEERING

(Digital Presentation) Integrated Membrane Electrode Assembly in Proton Exchange Membrane
FUEL CLIS ...ttt ettt sttt sttt b ettt et sttt ne 1534
Jia Jiang, Qi Chen, Zhaoqi Ji

The Resurgence of Hydrogen Depolarized Anodes: A Catalyst for Change in Industrial
ElECtrOCREIMISIIY ... ettt sttt et a ettt eb ettt e et bbbt eaeen 1536
Bilen Akuzum, Lukas Hackl, Siva Rama Satyam Bandaru, Garrett Pohlman

Engineering Controls for Scaling CO2 ElECtrOlyZers........cc.eeuiiieierienerieitieieeieie ettt 1537
Aditya Prajapati, Maxwell Goldman, Eric Krall, Auston L. Clemens, Michell Marufu, An Chu,
Laura Gutierrez, Eric B Duoss, Sarah Baker, Christopher Hahn

Scaling Considerations for the Commercialization of the Electrochemical CO, Reduction Reaction........... 1538
Brian Rawls, Bart Van Den Bosch, Julia Krasovic, Annelie Jongerius

Minimize Energy Consumption of CO, Release in a Flow Electrolyzer By Optimizing Direct Air
CAPTUIE SOIVENLS...c.vieutieiieiiieiieiteite et et et e et e ettesteesseesbeessesstesseesseesseesseassesssesssensaessaenseassesssesssesseessesnseansessnens 1540
Gao Xin, Ayokunle Omosebi, Aron Patrick, Kunlei Liu



Understanding Near-Electrode Microenvironments in Acrylonitrile Electrohydrodimerization.................... 1542
Ricardo Mathison, Hannah McConnell, Emilio Ochoa, Toshihiro Akashige, Miguel A
Modestino

Embedded Micro-Interdigitated Flow Fields for Efficient Intercalation-Based Desalination at

SEAWALET SCALE. ...c.coviieiiitiiiictit ettt ettt ne 1544
Vu Q. Do, Erik R. Reale, Irwin C. Loud, Paul G. Rozzi, Haosen Tan, David A. Willis, Kyle
Christopher Smith

Streamlining Electrode Optimization for Sustainable Organic Electrohydrogenation ..........c.cccccovevcvereencee 1545

Leon Wickert, Mena-Alexander Kraenbring, Meinert Hansen, .Sebastian Sanden,
Kevinjeorjios Pellumbi, Jonas Wolf, Daniel Siegmund, Fatih Ozcan, Ulf-Peter Apfel, Doris
Segets

A Study on the Correlation between Applied Electricity and Electrochemical Desulfurization of
Liquid Iron By MOIEN SIAZ .....cc.ooiiiiiiiiieicieieicseet ettt ettt ettt s ae e s enees 1547
Dong-Hyun Kim, Youn-Bae Kang

A Photovoltaic/Thermal Electrochemical Stripping System for Urine Nitrogen Recovery ...........cccccveveennnn. 1548
Orisa Z Coombs, Amilton Barbosa Botelho, William Abraham Tarpeh

Observing Electrochemical Performance Trends with the Physical Scaling of Bipolar Membrane
Electrodialysis for the Capture and Concentration of Atmospheric COn.......cccoevirenereeienieneneneneneeeenee. 1551
Allison M Crow, Grace Shin, Todd G Deutsch, Wilson A Smith

Next Generation Lab-Scale Bipolar Membrane Electrodialysis Test SyStem...........ccevveveerieecieecvenveseenenene 1552
Olivia T. Vulpin, Shannon W. Boettcher

Modelling Anodic H>O» Accumulation in Alkaline Water Electrolysis with Experimental Validation.......... 1553
Sohan Phadke, Wiebren De Jong, Johannes Wilhelmus Haverkort

Comparison of Approaches for Assessing Linearity of Impedance Measurements............cccceceveerererencnen. 1555
Jie Min Goh, Jerome Babauta, Mark E. Orazem

The Use of Electrochemical Cells to Generate Nanobubbles As Innovative Agents for Alleviating
Eutrophication in Aquatic ENVITONIMENLS. .......cccviriiiririiieiititeneneeeeet ettt ettt st s 1557
Danillo Couto, Robert F. L. Liang, Marina Freire-Gormaly

A Comparative Study of Numerical Methods for Lithium-Ion Battery Electrochemical Modeling............... 1559
Joseph Neil Lucero, Le Xu, Julian Cooper, Anirudh Allam, Simona Onori

Electrodeposition of Nanotwinned Cu Foils with Different Microstructures ...........c.ccceveeveereneencenieenieennen. 1560
Bo Yan Chen, Chih Chen

Fabrication and Characterization of Nanocrystalline and Nanotwinned Cu Foils By
EleCtrOA@POSILION ... .cuvieiiieiieeiiesiiesie ettt et e bt est e et e et estaessaesseesseesseessesseesseenssesseenseassesssesssessaesseenseansensnens 1561
Chen-Ching Ching Lai, Chih Chen

Quantifying Volume Change in Porous Electrodes via the Multi-Species, Multi-Reaction Model................ 1563
Taylor R. Garrick, Miguel Fernandez, Mark Verbrugge, Christine Labaza, Rafid Mollah,
Brian Koch, Matthew Jones, Jing Gao, Xiujie Gao, Nicholas Irish

Design of Lithium Metal Anode and Other High-Capacity Alloy Anodes Solid-State Batteries in
Context of Contact Loss between Anode and Solid Electrolyte Separator...........ccoceveveveeeecienenicneneneenee. 1565
Leshinka Leshinka Molel, Thomas Fuller



The 2-Propanol Fuel Cell: Direct CO-Free Electrification with a Liquid Hydrogen Carrier ........................ 1566
Matthew Brodt, Rohit Rajendran Menon, Christoph Hiibner, Simon Thiele

OREATE as a High Yield and Purity Electrochemical Process for Transition and Rare Earth Metal

RECOVETY ..ttt et ettt et e ettt et e et e e bt e e tte e bte e st e e st e ensbeessbeesbeeasbeesbeeanbeensseensseennnaens 1567
Jose-Maria Sansinena, Sarah E. Braley, Gabrielle R. Dangel, Kiana S. Sykes, Robert P.
Currier

Electrodialytic Separation of Heavy Metals from Municipal Solid Waste Incineration Fly Ash:
Impact of Alternative Catholyte on Acid Dosing for System Control..........cccecerevenininierreenenenieneneneene. 1568
Godfred Appiah, Gunvor M Kirkelund, Lisbeth M Ottosen

Manufacture of the Invar Film Using a Continuous Electrodeposition Technique for the OLED
In Gyeong Kim, Jun Ha Lee, Jin-Bum Kim, Se Eun Shin, Yong Bum Park

A Large-Scale Electrometallurgical Treatment of Waste Printed Circuit Board (WPCB) in Ethylene
GLYCOl fOr MEtal RECOVETY ...ttt ettt sttt e bt et et e e e e s beesbeenbeeaeeneesaneae 1571
Qingguo Le, Yangxin Jin

Manufacturing of Fe-Ni Composite Oxide Powder and Leaching Process Optimization Via Nickel

Pig Iron(NPI) RaW Materials........ccveriieiieiieieciecietete ettt ettt sae et et eene e s st e s enseeneeas 1572
Myungsuk Kim, Hyun-Chul Kim, Jieun Kim, Dong-Hyun Kim, Jae Jin Sim, Kyoung-Tae Park,
Jae Hong Shin

F02-HIGHLIGHTING STARTUPS PURSUING ELECTROCHEMICAL MANUFACTURING

(Invited) Trials and Tribulations on Scaling Metal Recovery Technology from Lab to Market..................... 1573
Cameron Lippert, James Landon, Alan Rassoolkhani, Lindsay Boehme

(Invited) Achieving Circularity in the Battery Industry through Salt Splitting Electrolysis......c..ccccocererueenee. 1574
Bilen Akuzum, Lukas Hackl, Garrett Pohlman, Siva Rama Satyam Bandaru

(Invited) Electroflow: Sustainable Electrochemical Lithium Chemical Production............ccccccevevenenencnnen. 1575
Eric J. McShane, Evan J. Gardner

(Invited) Low Cost in Situ Electrosynthesis and Cycling of Quinone Negolytes in a Commercial
FIOW BAIETY STACK ..c.vevteeieiiititentestee ettt ettt et s b ettt et bt nbe b eaeeneen 1576
Eugene S. Beh, Meisam Bahari, Peter Symons, Michael J. Aziz

(Invited) Electrolysis of Liquid Dairy Cow Manure into Clean Reusable Water .............cccocevevveveeniiecirennenns 1577
Shorma Bianca Bailey

(Invited) Accelerated Three Electrode Cell (TEC) Testing for Optimizing Electrodes in
Conventional Alkaline Electrolysis and Anion Exchange Membrane Water Electrolysis..........ccccceecveveeenne 1578
Gonzalo Abellan, Vicent Lloret, Alvaro Seijas Da Silva

(Invited) Challenges and Successes of an Industrial Start-up to Global Electrolyzer Company .................... 1579
Christopher B. Capuano, Katherine E. Ayers, Luke T. Dalton, Everett Anderson, Marcelo
Carmo

(Invited) Electrifying Sulfate Waste for Gigaton-Scale Carbon Capture and Valuable Product
N 11 (<] TP SRS 1580
Roxanna Delima, Laura Lammers



(Invited) Electrolysis for Sustainable Ethylene at DIOXYCLe......ccccevirviiiiiiiierieieeeeee e 1581
Chastity Li

(Invited) Achieving Robustness and Economic Viability in CO; Electrolysis Scale-up: Key Results
FTOM RENEWEC O ..ttt ettt b e bbbt e st e st et s bt eb e bt e st et e e e besbesbeebeenean 1582
Karin Calvinho, Drew Martino, Anders B. Laursen, Antigona Muriqi

(Invited) CO»-Negative Ethylene Via Electrolysis — Greenerene™, a Green Chemistry Start-up ................. 1583
Judith Lattimer, Tianyu Zhang, Andy Belt

(Invited) EDAC Labs: Carbon Removal via Acid-Base Electrochemistry ..........ccccceevveevircieiiieiieneenieeieeeenns 1584
Hao Shen

(Invited) Electrochemical Marine Carbon Dioxide Removal (INCDR) ........cccecuerininininieieieninencneneeneee 1586

Jeremy Loretz

(Invited) Commercialization of CO2 ElECtrOLYSIS .......cuiecviiieiiiiiieiieiieii ettt et eve e sae e sreereeseeene e 1587
Sichao Ma, Jason Cooper

GO01-SILICON COMPATIBLE EMERGING MATERIALS, PROCESSES, AND
TECHNOLOGIES FOR ADVANCED CMOS AND POST-CMOS APPLICATIONS 14

(Invited) Oxide Semiconductor Gain Cell MEMOTY ........c.ceuiiierienieeriieieeieeiiestee sttt see e see e e 1588
Jian Chen, Koustav Jana, Qi Jiang, Shuhan Liu, Kasidit Toprasertpong, H.-S. Philip Wong

Enhancing the Performance of Electrochemical RAM (ECRAM) through Modeling Guided Device
ENZINEEIING ...ttt ettt bbbt ea et et bbbt eatea et e b e s bt sb e bt es e e st et et e nbesbeebeeaeen 1589
Nir Tessler, Seonuk Jeon, Jiyong Woo

A New Integration Scheme to Prevent Chemical Attack on Floating Polysilicon Gate of Non-
VOLALIE IMIIMOTY ....cvviiviiiiiieiie ettt ettt ettt e et e bt e teesbeesbeesaeeseeese e seesbeesseessesssasssesseesseesseesseassesssesseeseessennsens 1591
Yuming Yang, Kim Foong Kong, Young Way Teh, Guanyu Zhou, Nianhong Yu, Kankan Yu

(Invited) Material Engineering for the GAA and Post-GAA Transistors and Interconnects............c..cocceueeee. 1592
Victor Moroz, Soren Smidstrup, Munkang Choi, Ronald Gull, Shela Aboud

High-Quality Ge-Rich Nanosheets on Silicon on Insulator Substrates Based on Ultra-Low

TEMPETALUIE EPILAXY ..veevieeiiiiiiiieiieie ettt ettt ettt ettt e st e teesteesteesbeesaeesseeseasbeesseesseessesssesssesseesseenseensessnanns 1593
Christoph Wilflingseder, Enrique Prado-Navarrete, Andreas Salomon, Thomas Fromherz,
Johannes Aberl, Moritz Brehm

Enhancing Si;-xGe,/Si Etch Rate Selectivity Using Etching Inhibitor in Radical Oxidation By
Halide-Based OXIAANT ..........coouiiiiiiii e e e et e et e e et e e e e e e e eteeeeeeaaeeeeeaaaeeeeneeeens 1595
Changjin Lee, Ji-Eun Lee, Eun-Woo Jang, Ji-Hoon Kim, Jea-Gun Park

Numerical Analysis of Thickness Uniformity Improvement with Different Inlet Plate Numbers
AUIING APCVD PIOCESS ...ovviivieiiieiiieieeie ettt et et et e etestaestaesseesseesseessesssesssesseesseenseassesssesssesseesseenseensessnens 1597
Phuoc Le, Jyh-Chen Chen, Chieh Hu, Chun-Chin Tu, Liang-Chin Chen

The Role of Oxygen on Defects Formation during Advanced Silicon Process Technologies .............cc..c.... 1598
Jeéréemi Crozelon, Alexandra Abbadie, Kassem Melhem, Yanis Ouzaid, Jacopo Frascaroli,
Adonis Steve Takala, Jean-Marie Bluet, Georges Bremond

Microstructure Modification and Enhancement in Mechanical Properties Cu/Sn-Ag/Cu Microbump
Joints with 5-Micron Bonding Height Via Alloying of Zn and Ni in Cu UbMm.......ccccoceeeviinieniinincncncneenen. 1601
Yin-Ku Lee, Shou-Yi Chang, Jenq-Gong Duh



Enhanced Mechanical Properties with Ag Addition in Electroplated Ni-Sn Solder Joints: Sub-10
Micron Bond ThICKNESS.........coueruiiiriiiirieicteteeeere ettt ettt ettt seesbe b sae et eneen 1603
Yi-Chen Li, Yin-Ku Lee, Jeng-Gong Duh

Atomic-Scale Investigation of Electromigration Behavior in Cu-to-Cu Joints at High Current
DIEIISILY ©vviivtieiteetiete et et et e et e st e bt e te e be et e ete e e st e beesseesbeesseese e sa e teesbeenbeerbeeraeeR s et e enteenbeesbeesbeesaeateesbeenseenseeraens 1606
Hua-Jing Huang, Wei-Lan Chiu, Hsiang-Hung Chang, Chih Chen, Wen-Wei Wu

Quantum Enhanced Josephson Junction Field-Effect Transistors for Logic Applications ........c..ccccecceeeueeee. 1608
Wei Pan, Aaron J. Muhowski, William M. Martinez, Courtney L. H. Sovinec, Juan P. Mendez,
Denis Mamaluy

Gasb-to-Si Direct Wafer Bonding and Thermal Budget Considerations for Photonic Applications .............. 1610

Evan M. Anderson, Michael G. Wood, Tom A. Friedman, Shawn C. Arterburn, William M.
Martinez, Robert Reyna, Jordan E. Gutierrez, Melissa L Meyerson, Christian A. Harris, Paul
G Kotula, Damion P. Cummings, Matthew Bahr, Victor J. Patel, Aaron J. Muhowski, Samuel
D. Hawkins, Chris M. Long, John F. Klem, Joshua C. Shank

Reversible Carrier Concentration Control on Ultra-Thin in,O3 By Viologen Molecules Charge
TranSTEr METROM ......coueiiiieie ettt bttt ettt et bt bt bt s e et e st et e sbesbeeneenean 1613
Sung-Tsun Wang, Jiun-Tai Chen, Der-Hsien Lien

Unveiling Sub-60 mV/decade Subthreshold Swing in The Oxide Local Thinning (OLT) Gated MIS
Tunnel Diodes by TCAD SIMUIALIONS .....c.eouerutiieiiiiiinienieeieeiteitetete ettt sttt ettt ne b e e eaeenees 1615
Sung-Wei Huang, Jun-Yu Lin, Jenn-Gwo Hwu

Multi-Level Synaptic Device Having Perpendicular Magnetic-Tunnel-Junction Spin-Valve Sensor

Via Skyrmion Generated By Nano-Scale Current EMItter ............cocoveviriiiininininincnceicceneeneneeeeeee 1617
Yohan Choi, Han-Sol Jun, So-Hyun Lee, Yeon-Soo Shin, Jin-Pyo Hong, Tae-Hun Shim, Jea-
Gun Park

Electromagnetically Enhanced Atomic Layer Deposition for Modification of Thin Film Properties
through in Situ SUDbSIrate BIasing .........ccieouiiiiiieiieiiee ettt ettt 1619
Jessica Catharine Jones, Shi Li, Francisco Lagunas Vargas, Zachary D. Hood

In Situ Transmission Electron Microscope Observation of Ruthenium Silicadation and Diffusion
Behavior @t ALOIMIC SCALE .....coiiiiieiiiiiiee ettt ettt e e e e e e et e eeeeeseesaaaeeeeeessesanbeeeeeesessnnaaaeeeeeas 1620
Ming-Hao Tsai, An-Yuan Hou, Hsin-Ya Sung, Wen-Wei Wu

Deposition Kinetics and Characteristics of Peald Igzo Films Using Tetrahydrofuran-Adducted in &

G PIOCUISOTS ..ttt ettt ettt ettt s h e s bt b et e bt s et s bt e e bt e bt e bt ea bt ee b e sbaesbeesbe e beenbeeneesaeene 1622
Samdong Lee, Sang-Yong Jeon, Gyun-Sang Lee, Yong-Hee Kwone, Young-Jae Im, Tae-Seok
Byun, Sang-Ick Lee

Selective Isotropic Dry Etching of SiO, Using F/H-Based Pulsed Remote Plasma and a Vapor

PRASE SOLVENL ...ttt ettt ettt et a et e bt e m e e et e e eee e bt e sbe e bt e bt et e emteeaeeeneenteenteenteas 1624
Ji Yeon Lee, Dae Whan Kim, Hong Seong Gil, Doo San Kim, Yun Jong Jang, Dong Woo Kim,
Jiyeon Lee

Effect of Thickness and Sidewall Slope of Photoresist Mask on Etch Profile of Copper Interconnect.......... 1625

Yoon Jae Cho, Su Myung Ha, Chee Won Chung

Etch Characteristics of Cobalt Thin Films in High Density Plasma of Cl,/O,/Ar Gas Mixture...................... 1626
Kyung Ho Oh, Geum Bin Baek, Yoon Jae Cho, Su Myung Ha, Chee Won Chung



G02-ORGANIC SEMICONDUCTOR MATERIALS, DEVICES, AND PROCESSING 9

(Digital Presentation) Temporal Evolution of the Threshold Voltage in Organic Thin Film Memory
TTANSISIOTS ...euvetieeeeiteitet ettt ettt ettt sttt ettt ettt st b e bt eat et et e bt sb e e bt eaeeas e e et e s bt sbeebeeatente e enbenaesbeeueeneen 1627
Juan Antonio Jiménez Tejada, A. Romero, J. B. Roldan, Rodrigo Picos, M. Jamal Deen

(Digital Presentation) Synergistic Enhancement of Thermoelectric Performance through One-

Dimensional Hybrid Nanocomposites: Wrapped Nickel Oxide-Decorated Multi-Walled Carbon

Nanotubes With POLYPYITOLE ......ccviiiiiiiiieii ettt et e a e e st te e be e b e esbeesbasssessaessnesnas 1629
Younes Bourenane Cherif, Zineb Mekhalif, Slimane Abdous, Linda Nedjar, Ahmed Mekki

(Digital Presentation) Optimized Security: Enhancing the Modified Advanced Encryption Standard
for Efficient Iot APPLICATION ....ccueiiuiiiiiiteie ettt ettt et ettt e e s et e s beesbeesaeebeeneesane e 1631
Jahnavi Naik, Harika Nyathikala, Sagar Chiluka, Vasudeva Bevara

Design of Charge Transfer Donor-Acceptor Co-Crystals with Long Lived Charge Carriers..........c..coeeueeee. 1632
Mohana Shivanna, Ali Abou Taka, Paul E Schrader, Krupa Ramasesha, Mark Allendorf,
Laura M McCaslin, Vitalie Stavila

Electrochemical Doping Induced Crystallinity in Organic Mixed lonic/Electronic Conductors.................... 1633
Lucas Q Flagg

New Hybrid Materials Based on N-Doping Copolymers of Thiophene Derivatives for
Electrochemical ENErZy STOTAZE. ......c.vecvieiiiiieeiieriieiieteeiesteste st e e etesaesseessaesteesteessesssesssessaesseesseensesnsessnens 1634
Said Sadki, Pascal Gentile, Manuel Marechal

(Invited) Bioinspired Molecular Electrets: “Misbehavior” of Dipoles, Solvation, and Interfaces ................. 1635
Valentine I. Vullev, Jaime O. O 'mari, William A Goddard, Moon Young Yang

(Invited) A General Approach to Induce Ultralong Room Temperature Phosphorescence in Organic
N 10T LY 1) 1T U PSS 1636
Marko R Ivancevic, Jesse A Wisch, Quinn C Burlingame, Barry P. Rand, Yueh-Lin Loo

(Invited) Probing the Influence of the Dielectric Environment on Charge Carrier Dynamics in

SemicONAUCHNG POLYIMETS ......ccueiiiiiiieeiieieciestecte ettt ettt b e esae s te e te e beesbeeseeeseesseasseesseesseessesseesseesns 1637
Andrew J Ferguson, Melissa Gish, William Kopcha, Aiswarya Abhisek Mohapatra, Joshua
Carr, Garry Rumbles, Obadiah Reid, Ann L Greenaway

(Invited) Nanohybrid Carbon Nanotube and P3HT Composite Semiconductor Materials for
Solution Processed OPtOCIECIIONICS .......c.ueiuiiriieiiiiieie ettt ettt ettt et ettt et e s e et e e e e enteseeesneeees 1638
Joseph Andrews

Role of Dopant in Enabling Electrodeposition of Polymer Thin Films with High Solar

TranSmittance MOAUIATION ...........ccviiiiiiiiieeiec ettt eee e e et e e et e e eteeeeeeaseeesenareeseraneeeennreeeennnns 1639
Nathan T. Hahn, Simranjit Grewal, John K. Grey, Terefe G. Habteyes, Wassie M. Takele,
Dongchang Chen

(Invited) Order, Disorder, and Energy Loss in Organic Photovoltaics ...........cccccuevieeiieciiecieiieiiesieeieeee e 1640
Barry P. Rand

(Invited) Influence of Y6 Aggregation on Energetics and Charge Generation in High Performance
OPV BIENAS ...ttt st et ettt b e bbbt ettt a e eh e bt bt ettt nae b it eaeen 1641
John B. Asbury



(Invited) Non-Fullerene Acceptor in Organic Solar Cells Toward Improving Performance as Indoor
) 3T L 3 1SS o 0 ] < ST 1642
Magaly Ramirez Como, Luis Resendiz, Osbel Almora Rodriguez, Lluis F. Marsal

(Invited) Sustainable and Non-Toxic Hydrogel-Based Dye-Sensitized Solar Cell: Performance
Evaluation Under Indoor ITTUMINAtion. ..........ceiiieiiiiniie ettt s 1644
Sara Domenici, Roberto Speranza, Federico Bella, Teresa Gatti, Andrea Lamberti

(Invited) Boosting Charge Transport of Polymer Semiconductors and Conductors through Nano
Confinement Effects in Skin-Inspired Stretchable EIeCtronics.........c.ccoevereeeecienenienenineeieiencnencseeeenes 1645
Zhenan Bao

(Invited) Doping at the Extreme in Organic Semiconductors: Challenges and Opportunities ....................... 1646
Antoine Kahn

Immobilization of PCET Materials for Electrochemical pH Swing Driven Carbon Capture.........c.cccceeeueeee 1647
David Bilger, Fawaz Ali, Evan Douglas Patamia, Camryn Payne, Trisha L. Andrew, David G.
Kwabi

(Invited) Retinomorphic Motion Detector and Supercapacitors Based on Organic Semiconductors............. 1648
Tse Nga Ng

(Invited) Organic Source-Gated Transistors for High-Gain Sensor Signal Conditioning...........ccccceveevueeenne 1649
Radu Alexandru Sporea

(Invited) Organic Permeable-Base Transistors: Physically Motivated Simplification of Device

Structure for Modeling and SIMUIALION .........ccveiieriiiiiieieeiereee ettt e st e e esseenseseaesseenes 1651
Ghader Darbandy, Elahe Rastegar Pashaki, Benjamin Iniguez, Hans Kleemann, Alexander
Kloes

Flexible Organic Electrochemical Transistor Based on Conjugated Conducting Polymers............cccccovenenn. 1653
Shah Zayed Riam, Md Najmul Islam, Tasnim Sarker, Vinay Budhraja, Shawana Tabassum

Expanding the Materials Palette for Organic Electrochemical Transistor Channels Via
Electropolymerization and Functionalized Pyrrole, Thiophene, and Aniline Monomers..........c.ccoccoceeveeueenee. 1655
Craig Milroy, Steve Kim

(Invited) Device Engineering of Organic Electro-Chemical Transistors and Solar Cells...........cccceverenennee. 1657
Sapir Bitton, Hela Fadool, Nir Tessler

(Invited) Minimizing or Maximizing Contact Effects in Organic Electronics ..........c.ccoceeveveeeiienincncneneenen. 1658
Chang-Hyun Kim

(Invited) Transferable Organic Semiconductor Nanosheets for Van Der Waals Heterojunction

DIBVICES ...ttt ettt h et h e et h ettt a et a ettt e st e aeenen 1659
Sirvi Batuhan Kalkan

(Invited) Influence of the Semiconductor Thin Film Morphologies on Dntt Organic Electronic
DIEVICES PEITOIINAINCES ....vvvveieiiiiicieieeeeee ettt e e e ettt e e e e e et a et e e e e e sesaaaeeeeeessensaateeeeeessennrrareeeeeas 1660
Matteo Rapisarda, Mattia Scagliotti, Antonio Valletta, Silvia Milita, Luigi Mariucci

(Invited) Organic Memristors for Mimicking Synaptic PIastiCity ..........ccceevervierieriieniieiienienieseeseeie e 1664
Jiri Pfleger, Yadu Ram Panthi, Ambika Pandey

(Invited) Solution-Processable Materials and Structuring Processes for Electrochemically Gated
Thin FIlmM DEVICES ..ottt ettt ettt e et bbbttt ne e besaesbeeaeeneen 1666
Jasmin Aghassi-Hagmann



(Invited) Organic Electrochemical Bioelectronic Devices Based on 3D Conductive Polymer

SCATTOLAS ...ttt ettt h ettt b bt e be ettt na et reere e ene 1668
Rachana Acharya
(Invited) Dynamic Modeling of Photocurrents in Organic Thin-Film Transistors ..........cccceceeererererencenen. 1669

Antonio Valletta, Sabrina Calvi, Laura Basirico', Sara Carturan, Ilaria Fratelli, Stefania De
Rosa, Felix Pino, Andrea Ciavatti, Luca Tortora, Mattia Scagliotti, Matteo Rapisarda, Sandra
Moretto, Matteo Verdi, Stefano Bertoldo, Massimo Chiari, Francesco Tommasino, Ettore
Sarnelli, Luigi Mariucci, Paolo Branchini, Alberto Quaranta, Beatrice Fraboni

(Invited) Generic Compact Model for Variability and Low-Frequency Noise in Organic Thin-Film
B B3 T T 10 ¢ 1673
Alexander Kloes, Ghader Darbandy, Benjamin Iniguez, Aristeidis Nikolaou

(Invited) A Neural Compact Model Based on Transfer Learning for Organic FETS .......c..ccccecenininininennen. 1677
Minsun Cho, O-Joun Lee, Sungyeop Jung

(Invited) Analysis of Hysteresis in OTFTs Using a Physically-Based Compact Model.............ccccceveeinene 1678
Ameur Zaibi, Ahmed Mounir, Patryk Golec, Antonio Cerdeira, Magali Estrada, Lina Kadura,
Laurie Calvet, Benjamin Iniguez

Photoluminescence and Electroluminescence Confocal Imaging of an OLED.........cc.cccceceevivinincncneneenen. 1682
Matthew Berry, Stuart Thomson

Investigating lon-Coupled Electron Transfer of Conducting POIymers............ccoovviiiiiiiiinininins 1683
Fatma Altug, Burak Ulgiit

HO01-WIDE-BANDGAP SEMICONDUCTOR MATERIALS AND DEVICES 25

(Digital Presentation) Doped ZnO Layer (ZnO-Ga) Window Layer Fabrication By

EleCtrOEPOSTEION ...c.eteiieiieitetetete sttt ettt sttt ettt a ettt eb e et et ettt b b it eneen 1685
Mahfouz Saeed

(Invited) Ga»O; Semiconductor Devices for High-Temperature Operation .............cceeeveeveeeereereenneenveenenns 1687
Andriy Zakutayev

(Electronics and Photonics Division Poster Award Winner) Operation up to 225°C of NiO/ f3-
(A10.21Ga0.79)203 /Ga203 Heterojunction Lateral ReCtifiers.........ccoecveiirierierieiieieeiece e 1688
Hsiao-Hsuan Wan, Jian-Sian Li, Chao-Ching Chiang, Xinyi Xia, Fan Ren, Hannah Masten,
James Spencer Lundh, Joseph Spencer, Fikadu Alema, Andrei Osinsky, Alan G. Jacobs, Karl
D. Hobart, Marko Tadjer, Stephen J Pearton

Low Frequency Electronic Noise Characterization of Au-W/B-Ga>O3 Schottky Diodes ..........cccceceverenennee. 1689
Bingyu Zhang, Yangyuan Chen, Minghan Xian, Fan Ren, Stephen J Pearton, Gijs Bosman,
Ant Ural

High-k Dielectrics-Based Electric Field Engineering in -Ga,O3; Power Diodes.........ccccoevveiinienienieneennen. 1691

Sriram Krishnamoorthy, Saurav Roy

(Electronics and Photonics Division Award) Research Advances Wide- and Ultrawide-Bandgap
POWeET SWILChING DIEVICES ......etitiiiriirieeiteitetetesee sttt ettt sttt ettt sttt ebe et et et sbesbesbeeaeeneen 1693
Travis J. Anderson

(Invited) Breakdown Improvement of Mg-Diffused Current Blocking Layer in Ga;03-.......cccevererenuenncnnee. 1694
Ke Zeng, Zhengliang Bian, Srabanti Chowdhury



Breakdown up to 12 Kv in NiO/B-Ga;O; Vertical Heterojunction Rectifiers.........coccoveveeeenicrenenicncncneenee. 1695
Jian-Sian Li, Hsiao-Hsuan Wan, Chao-Ching Chiang, Timothy Jinsoo Yoo, Fan Ren, Honggyu
Kim, Stephen J Pearton

Trap Assessment and Mobility Simulation of Amorphous Indium Gallium Zinc Oxide Thin Film
TTANSISEOTS ...ttt ettt ettt et h e h e ea et et e bt s et e bt eh e es b et et e e bt ebeebeeatem b e e et e ebeebeebeentente e ebesbesaeeneenean 1696
Mans Johannes Mattsson, Jared Parker, John F Wager, Matt Werden Graham

(Invited) Wbg and Uwbg Photoconductors and AppliCations .............ceceeeeeeevieneneneneneeeeieneenenesieeieeneen 1698
Lars Voss

Nanocrystalline Diamond Lateral Overgrowth for High Thermal Conductivity Contact to Unseeded

DHAMONA SUITACE ...ttt ettt b e bt b e st e s e st et e s bt ebeebeesten b et e besbesaeeneenean 1699
Daniel Francis, Xiaoyang Ji, Sai Charan Vanjari, Marko Tadjer, Tatyana Feygelson, James
Spencer Lundh, Hannah Masten, Joseph Spencer, Alan G. Jacobs, Travis J. Anderson, Karl D.
Hobart, Bradford Pate, Martin Kuball, Felix Ejeckam

(Invited) Preparation of N-Type and P-Type Doped Single Crystal Diamonds with Laser-Induced
Doping and Microwave Plasma Chemical Vapor Deposition............cccvecuievieieniieniienieecieeeeseeseesieesseeneeenens 1702
Linhai Guo, Li Tian, Hui Wang, Lingxue Meng, Chujun Feng

Epitaxial Growth and Doping of N-Polar AIN by Plasma-Assisted Molecular Beam Epitaxy .......c..cc.cc....... 1703
Elaheh Ahmadi, Irfan Khan

Gallium Nitride Electrodeposition at Indium Tin Oxide and Fluorine Tin Oxide Electrodes in
Ammonium Nitrate and Gallium Nitrate AQUEoUS SOIULION..........ccieriieiiieciieieiie ittt 1704
Mauricio A. Leyva Aranzabal, Carlos R. Cabrera

Maximizing Quantum Hole Collection on Anatase TiO2 Thin Films with (001) Facets for
Photoelectrochemical Oxigen Evolution Reaction Efficiency.......c..cocceveeveeiiiniinininininicicccncncnceeeeeneee 1705
Luis Esquivel, Andrew Ichimura, Jingjing Qiu

(Electronics and Photonics Division Poster Award Winner) A High Breakdown Voltage Silicon
Carbide (SiC)/Gallium Oxide (Ga>0O3) Heterojunction Diode for High Power Applications..........c..cccceuee... 1707
Nuwayyir Alshammari, Ory Maimon, Qiliang Li

Gas Sensing of Chemical Vapor Deposition-Formed Zinc-Doped Indium Oxide Nanowires.................c...... 1708
Che-Wen Yu, Hsuan-Wei Fu, Shu-Meng Yang, Yu-Shan Lin, Kuo-Chang Lu

(Invited) Functional Complex Oxides for Next-Generation Logic, Memory, Sensing, and Beyond.............. 1709
Lane W. Martin

(Invited) Wide Bandgap Semiconductor Homo- and Hetero-P-N Junctions ...........ccccoecereenienienceneenrecene 1710
Kai Fu

Spatial Nonuniformity of Photoresponse in SiC UV Avalanche Photodiodes Operating in Linear

AN GEIZET MOAE ... ittt ettt ettt et et et eetbessaesaeesseesseessesssesseesseesseenseessaessenssesssesseenseenseensennes 1711
Daniel B Habersat, Anand Sampath, Jonathan Schuster, Jeremy Smith, Michael Derenge,
Gregory Garrett, Brenda Vanmil, Michael Wraback, Enrico Bellotti, Mike Zhu, Reza Ghandi,
Sergei Dolinsky, Mehrnegar Aghayan

(Invited) Advanced Electronic Characterization of Wide Band Gap Semiconductor Defects at the
INBINIOSCALL ...ttt ettt ettt ettt ekt b e eateh e e s e n e b et e e bt eh e es e emten s e e e ke e bt eheeneenten b et e beebeeheeneeaeenes 1714
Andrew Winchester, Sujitra Pookpanratana



Electrochemical Weakening Material Strength for Accelerated Thinning of Silicon Carbide

SUDSIIALES ...ttt ettt ettt ettt et ettt st e at ettt e sttt bt e bt eat et et e nae et e ebeebeeseentennenaentesbeeneeanens 1715
Chun-Huang Wu, Shu-Cheng Li, Yu-Tang Lin, Bill Po-Yen Chien, Yu-Sheng Chiou, Wei-Chi
Huang, Chao-Chia Cheng, Benjamin T-H. Lee

E-Mode AlGaN/GaN HEMTS USING P-NIO GaLES......c.cccverveiiierrierieeieeiieeeeseesteesseeseesesssesssesseesseessesssesaenns 1717
Chao-Ching Chiang, Hsiao-Hsuan Wan, Jian-Sian Li, Fan Ren, Timothy Jinsoo Yoo, Honggyu
Kim, Stephen J Pearton

Crystallinity-Driven Formation of Highly Arrayed ZnO Nanorods Via Low-Temperature Chemical
Bath Deposition on Transparent Conductive Oxide SUDSLrates .........coceeruirriirierieiieniereee e 1718
Chaoyang Li

(Invited) Development of Single Crystal Nbn Superconductor on Wide Bandgap GaN By
Sputtering and Thermal ANNECAIING ..........c.cccverierieriieie ettt ettt e saeeae e e eseesseesseesseesseensessaesseenses 1719
A F M Anhar Uddin Bhuiyan, Stephen Margiotta, Saleh Ahmed Khan

(Invited) Scalable 2-Step Fabrication of Core-Shell GaN Micropillars ..........ccccerieiirieniiinienieneeceeeeee 1722
Albert V. Davydov, Sergiy Krylyuk, John E. Bonevich, Abhishek Motayed

The Electronic Impact of X-Ray on Atomically-Thin Oxide Semiconductor Devices..........cccccocerererenuenee. 1723
Tzu-Jie Lin, Robert Tseng, Chan-Yuen Chang, Tsung-Te Chou, Der-Hsien Lien

(Invited) Advances in Wide Bandgap Thermal Resonant Infrared Detectors..........ccceeeverieiienieneenceneeeene 1725
Mina Rais-Zadeh

HO02-SOLID STATE ELECTRONICS AND PHOTONICS IN BIOLOGY AND MEDICINE 10

Investigation of Neuromorphic Behaviors in Access Regions-Integrated Van Der Waals
HELETOSIIUCTUTES. ...ttt ettt ettt et s s s b e bt eaeesneean e saeesaeeneenneennens 1726
Lin Chen, Shu-Ping Lin

Rapid Detection of Staphylococcus Epidermidis Using Electric-Double-Layer (EDL) Field-Effect

Transistor (FET) Biosensors with Loop-Mediated Isothermal Amplification...........cccceceeeeeiieiienenencnencenen. 1728
Yi-De Su, Yu-Lin Wang, Chia-Lin Chiu, Rohan Thokchom, Huan-Wei Tseng, Vishal Mani
Kalaimani, Chia Kai Lin

Development of Thermoelectric Nanomaterials with Photothermal Effect to Enhance
Thermalcatalysts Sterilization APPLICALIONS .......ccuieriieiiiriiiieiie ettt ettt st sbe e eseeeee e 1730
Ching-Wen Wang, Zong-Hong Lin

A Comparative Study of Ambipolar Material in Conventional and Access Region-Based Devices .............. 1731
Hsin-Lu Hsiao, Shu-Ping Lin

Piezoelectric Biomedical Material, Poly-L-Lactic Acid (PLLA), in the Treatment of Spinal
Epidural Compression: Diagnosis, Monitoring, and Postoperative Support ............cocceeveereriinenceneeneenene 1733
Chun-Ju Huang, Fu-Cheng Kao, Zong-Hong Lin

(Invited) Aiot-Integrated Digital Imaging Sensor for Molecular-Fingerprint Profiling of

Extracellular Vesicles in Liquid BiOPSY.......ccueeierieriieiiieiiiiesiestesie e eteseesteesteeteesseessesssessaessaesseensesnsessnenns 1734
Hsing-Ying Lin, Chen-Han Huang, Peng-Wei Hsu, Hsien-Wen Yao, Wei-Chun Lan, Tao-Yun
Yen, Jin-De Wen, Bo-Jiun Hsiao, Yun-Hsien Chung, I-Hsuan Chou, Ting-Yi Lin

(Invited) the Development of Multifunctional Nanopipette Based BioSensors ...........cceceeeeieienienenenenenen. 1735
Jin He



(Invited) Wearable Flexible Microfluidic Biosensor for Sweat MONitoring............cecveevercvesvereeneeneeeseeenenne 1736
Hiroyuki Kudo

(Invited) Designing Materials for Organic Electrochemical Transistors ............ccoerereeeeeenienienienese e 1737
Laure Kayser

Emerging Bismuth-Based Materials: From Fundamentals to Energy Applications ..........ccccccoeevereenieenveenene 1738
Ayat El-Shazly

(Invited) Wearable Pocket-Sized Fully Non-Contact Cardiorespiratory SeNSOr..........eecvereereereeneenieeneeneenne 1739
Ting-Wei Wang

(Invited) Reversible Electrical Percolation in a Stretchable and Self-Healable Silver-Gradient

NaNOCOMPOSIEE BILAYET .....ccueieiiiiiieitieii ettt ettt e e et et et e e enteenaesnsesneesneennes 1740
Minbaek Lee

(Invited) Battery-Free Wearable and Implantable Electronics for Chronic Disease Management.................. 1741
Simiao Niu

(Invited) Triboelectric Nanogenerators for Self-Powered Sensing and Human-Machine-Interfaces.............. 1742

Changyong Chase Cao

(Invited) Triboelectric Identification 0f AMINO ACIAS ......eoveruiiieiiriiierierieeieee e 1743
Zong-Hong Lin

Rapid Detection of Methicillin Resistant Staphylococcus Aureus (MRSA) Using Electric-Double-

Layer (EDL) Field-Effect Transistor (FET) BiOSENSOIS ........eoviruieriieiieiieieeie et 1744
Huan-Wei Tseng, Chia Kai Lin, Vishal Mani Kalaimani, Rohan Thokchom, Yi-De Su, Yu-Lin
Wang

Wearable Pressure Sensing System Appliedin Sports Assistive Monitoring and Technological
RENADIIEALION ...ttt b e bbbt et e bbbt be bt ebt et e e b et sbesbeebeeneen 1745
Wei-Zan Hsu, Zong-Hong Lin

New Charged Interfaces for Energy Conversion and Catalysis..........cccccereerieiieiieniinienceieeieee e 1746
Feng Ru Fan

Highly Sensitive DNA Sensing in Subthreshold Regime with ITO-Based One-Piece Thin Film
TTATISISTOT ...ttt ettt sttt b e s bbbt b e s a et e be bbbt eu e s bt b e a et aesh e ne e 1747
Ritsu Katayama, Toshiya Sakata

Surface-Immobilized Ionophore Electric-Double-Layer (EDL) Extended-Gate Field-Effect

Transistors for High Sensitivity to Detection of Mercury and Lead Ions..........cccccoveeveeeiiiiiiieiienecieeeeae 1749
Guan-Cheng Zeng, Hsuan-Wei Huang, Chia Kai Lin, Vishal Mani Kalaimani, Tzu-Han Kuo,
Yu-Lin Wang

ITO-Coated Vertical Nanowires-Based Biosensors for the Label-Free Detection of Escherichia coli........... 1751

Nitish Kumar, Wei -Yau Shia, Shu-Ping Lin

Handheld, Graphene Multiplexed Sensor for Wastewater-Based Epidemiology ..........cccccvevvevienieenieeiiennnns 1753
Michael Geiwitz, Narendra Kumar, Ken Burch

Revolutionizing Surface Immobilization Techniques for Extended Gate Electric-Double-Layer

(EDL) BIO-FETS ...ttt sttt st b e sttt et bttt b e s bbbt ebe e 1754
Chia Kai Lin, Chee-Seng Lee, Heuy-Ling Chen, Yueh-Ju Hou, Hsuan-Wei Huang, Guan-
Cheng Zeng, Vishal Mani Kalaimani, Yu-Lin Wang



(Invited) Multi-Modal Solid-State Gas Sensors-Based Breath Analysis System with Convolutional
Neural Network (CNN) for Early Detection of Lung Cancer............ccoccveveerieieeiieeieeieiceieee e 1756
Daesik Lee

(Invited) Molecularly Imprinted Polymer “Antibodies” to Recognize Biological Species and

BiI0ACHIVE MOLECULES ...ttt b e bt e ettt e et s beeb e bt e st et et e besbesbeeneenean 1757
Peter A. Lieberzeit, Julia Voelkle, Soad Saad Ahmed Alzahrani, Wisnu Arfian Anditya
Sudjarwo, Phoomintara Longsomboon, Kitima Sirivibulkovit, Dalwan Limthin, Chularat
Hlaoperm, Darinee Phromyothin, Rungtiva Pooarporn

(Invited) Continuous Monitoring of Small Molecules Using Electrochemical Aptamer-Based
Biosensors with CIMOS EIECLIONICS .....c..ceuveveiiriiniiniiniieiieteieteteste sttt st st eve e e et b sre e eneen 1759
Jun-Chau Chien

(Invited) Molecular Engineering of Field-Effect Transistor-Based Biosensors.........c..cocceeeveienencncneneenee. 1762
Junhong Chen

(Invited) Seeing the Sound: An Ultrasound-Mediated Intravascular Light Source for Noninvasive

Brain MOGUIALION .....c.oiviiiiiiiiiiiitcccrtee ettt st sttt st b e 1763
Guosong Hong

(Invited) Application of Nanostructure for Improving the Interfacial Interactions between Sensing
Surface and Targeted PartiCles. .........coeviririririeniiiinenceeet ettt sttt et 1764
Shu-Ping Lin

(Invited) Scalable Manufacturing and Application of Piezoelectric Biomaterials...........cccccceeverenencnencnee. 1766
Xudong Wang

(Invited) Nanoarray Configured Monoliths for Self-Monitored Multi-Phase Reactive Processes................. 1767
Pu-Xian Gao

(Invited) Tellurene Wearable SENSOTS..........ccviiierrieriieiieteeteieeseesteesteeteeeesreesseesseesseessesssessaesseesseeseesessnens 1768
Wenzhuo Wu

(Invited) Electric-Driven Preconcentrating Microfluidic Device for Enhancing Biomolecular

SEIISIIZ ...ttt ettt b e bt e et et b e s bbbt ettt b e bbbt a et e et b e bt bt bt et et sttt beeaeeaeene 1769
Yu-Jui Fan

Self-Powered Wearable Pressure Sensor System for Smart Healthcare Applications ...........cccceeeveeveevernnnne. 1770

Parag Parashar, Yao-Hsuan Tseng, Zong-Hong Lin

Effect of Amino Acids Used As Intercalating Agents on Electro-Magnetic Properties of
Montmorillonite Clay NANOSTIUCTUIES ......c.eeieiieitieieieiteeie et eeeetee st et eteeeteeseesieesteeseee et eeeeneeeaeesseesseeseeneeas 1771
Svetlana V. Kilina, Dinesh Thapa, Victoria Oas

Solid-State Electrodes Towards a Real-Time Sensor Array for Health Monitoring ............cccoeveevvecvenvenennne. 1772
Michael Brothers, Jennifer Leung, Kiera E. Gazica, Jorge Chavez, Steve Kim

Innovative Drug Screening Platform: The Triboelectric Frontier. ..........ccoovviirieiieiieienieieneeeeeee e 1773
Anindita Ganguly, Yu-Ying Cheng, Zong-Hong Lin, Lee-Wei Yang

Detection of Thiocholine for Pesticide Qualification Using Indium-Tin-Oxide-Coated Vertically
Aligned Silicon Nanowires Extended Gate Field-Effect Transistor...........cccvecvercveriiereeneenieeieeieseesieeieennns 1774
Yu-Ting Wei, Yu-Chan Chao, Shu-Ping Lin



Impact of Water-Water Correlation at Suspended Graphene/Water Interface Under Different
ELeCtro-MOAUIALED........coveeiieiiiiiiiieetice ettt ettt st ebe ettt na et sttt en 1776
Yuxuan Lu, Fang-Min Lin, Wei-Yu Long, Chih-Ting Lin

(Invited) Engineering of Nanostructured Aluminum-Based and Polymer-Based Platforms for SERS
SEIISINE ..veeveiteiteeite et et et e et e ete e bt et e et e etbesteeste e beesseessessaeeseesseenseesseesseessesseeseesseenseenaeesseeseenseenbeenbeesbensaenreennes 1780
Gohar ljaz Dar, Elisabet Xifre-Perez, Lluis F. Marsal

(Invited) Point-of-Care Biomembrane-Based Electronic Sensors..........ccoevuerierierieniieenieeie e 1782
Anna Maria Pappa

(Keynote) Soft Microfluidic Analysis Systems for the SKin ..........ccccccveviiiiiiiiinienieicecece e 1783
John Rogers

(Invited) Processing and Evaluation of Microneedle-Based Sensors for Biomedical Sensing....................... 1784
Roger Narayan

(Invited) Organic Electrochemical Transistors for Maring Sensing ...........cc.ccceeverveerreecrescieneeseeseenseesseenens 1785
1se Nga Ng

(Invited) Wearable Electrochemical Devices for Sensing and Treatment of Chronic Wounds....................... 1786
Amay J Bandodkar

(Keynote) Skin-Inspired Electronics for Sensing in the Brain and GUES ...........ccccceevvieeiiecieiiienienieieeeeeeane 1787
Zhenan Bao

(Invited) Orbit Symmetry Breaking in Mxene Implements Enhanced Soft Bioelectronic Systems............... 1788
Wubin Bai

(Invited) Supramolecular Hydrogels for Fabrications of Wearable Sensors and Medical Scaffolds............... 1789
Yanli Zhao

(Invited) 3D-Printed Bio-Inspired Electrophysiological SenSors........c..cecceeeievienenenineneeieiencnene e 1790
Nazek El-Atab, Aljawharah Alsharif

(Invited) Deformable Electronics Based on Strain-Engineered Van Der Waals Materials ...........c.ccccceeeneeee. 1792
Sungwoo Nam

Triboelectric Nanosensor Fabricated on Robotic Platform for Self-Powered Detection of Heavy
Metal Tons in AQUatiC ENVIIONMENES .......eeouiiiiiiiiitieitieie ettt ettt ae et et e e saeesae e aeeneeas 1793
Arshad Khan, Anindita Ganguly, Yan-Tsz Huang, Zong-Hong Lin

Developing Flexible Carbon Nitride Quantum Dots Decorated Polyaniline Nanocomposite Layer
for a Non-Invasive Wearable Sweat Biosensor for Glucose MONitoring...........ccveveerveecveeiesveseereenueesvennenns 1794
Yi Hao Chiu, Yi-Ting Guo, Mia Rinawati, Ching-Cheng Chang, Ling-Yu Chang, Min-Hsin Yeh

Developing Field Effect Transistor Sensors Based on DNA Probes to Detect Staphylococcus

Lugdunensis BACLETIA .........ccviiiiiiiiieii ettt ettt eet e te et esteebeesaesteeessesbeesseesseessesssesssesssesseenseansessnanns 1795
Rohan Thokchom, Yi-De Su, Huan-Wei Tseng, Vishal Mani Kalaimani, Chia Kai Lin, Guan-
Cheng Zeng, Yu-Lin Wang

Development of Metal-Oxide-Metal Micro-Well Array Biosensors for Highly Sensitive Detection
OF COVIA-19.. ettt ettt b e s bbbt st st et s bt sb e ebeeat et e e et e nbesbeeaeeneen 1797
Qiu-Zhe Xie, Chia-Fen Chu, Meng-Lin You, Chih-Ting Lin



(Invited) Contact-Free, Wireless Wearable Physiological Sensors Based on Plasmonic
A 2V 04 E N ST 1799
Changsheng Wu

Investigation of Electrical Impedance of Human Breast Cancer Cells and Osteosarcoma Cells ................... 1800
Cheng-Feng Tsai, Yu-Ting Li, Shu-Ping Lin

The Self-Powered Thermoelectric System Driving an Electric Field for Raman-Spectrum Glucose
QUANTIEATIVE ANIALYSIS. .o eutieuieeiieitieitieie ettt et et et et et e st e sseesaee st eseeneeemeeesee st enseenseenseensesseesneeseenseenseennenns 1801
Jing-Siang Shih, Kuei-Lin Liu, Zong-Hong Lin

Next Generation Heterogeneous 3D IC Chip Packaging...........cceccvevviiiinieniieniieiieieeieieereeie e 1802
Alvin Winata, Chia Kai Lin, Vishal Mani Kalaimani, Yu-Lin Wang

Increasing Graphene Selectivity for H,O; Electro-Production Using Phosphorus Doped Carbon

Nitride Quantum Dots as Self-Antibiofouling Dissolved OXygen Sensor ..........cccecveveerienieenieeiienieneeneene 1803
Kung-Hsing Chen, Sofiannisa Aulia, Mia Rinawati, Ching-Cheng Chang, Ling-Yu Chang,
Min-Hsin Yeh

Exploring Neuromorphic Computing with Double-Gate Floating Device Based on Van Der Waals
HELEIOSIITUCTUIES. ...ttt ettt sttt ettt et s e st s s bt e b emaeestesaeesueesbeebeenteennene 1804
Advaita Ghosh, Yen-Fu Lin, Shu-Ping Lin

(Invited) Cardiac Engineering: Optical Mapping in Cellular Communication............cccceeeuerieneeneeneeneennnenne 1805
Yen-Ling Sung, Yuan-Si Tsai, Chu-Ling Chang, Chih-Kuan Chen, Chih-Hua Wang, Yi-Chun
Lin

(Invited) MoS; Photodetectors for Near-Infrared Biosensing Applications ........c.ccocevverereeeecieneniencneneene. 1806

Xiaogan Liang, Seungjun Ki, Younggeun Park, Katsuo Kurabayashi

(Invited) Tuning Chirality of Graphene Quantum Dots to Empower Medical Imaging and
TheranoStic APPIICALIONS .........ciieiriirieerieteeteett et et e et e ebe et e stee e e steeseesseeseeessesseesseesseessesssesssesseesseesseansessaenns 1808
Yichun Wang

(Invited) 3D Printing for Tissue Scaffolds with Tunable Mechanical Durability and Sensing
CAPADIIIEICS ...ttt st b ettt b e b bt h e ae et b h e eh e bt et sttt nbe b ebeeaeen 1809
Kenan Song, Yuxiang Zhu, Sri Vaishnavi Thummalapali, Nathan Fonseca

(Invited) Triboelectricity Based Self-Powered Sensing Towards Ecological Protection and Health
IMIOMIEOTIIIZ .. vevveeteteeieenteeteeeteettesteesteesbeesbeseseesaessaesseesseassesssesseeassesssenseessaesseassasssesseesseenseesseassenssenssenseessennsens 1810
Chao Sung Lai, Ishita Chakraborty

(Invited) Revolutionizing Diagnostic Access: Emerging Advanced Manufacturing Technologies for

WEATADIE SENSOTS. ..c..eviuieiieiiiiitirie ettt ettt ettt st sttt ettt e ae bt s bt eae et et e b e nae st e s bt eueeanennennensens 1811
Tyler R Ray

(Invited) 3D Printing-Assisted Casting of Conducting Polymers for Bioelectronics............ccccceevererenuennen. 1812
Yue Wang

(Invited) III-Nitride Ultraviolet LEDs and Lasers for Applications in Biology and Medicine....................... 1813

Jing Zhang, Bryan Melanson, Matthew Seitz, Jacob Boisvere

High Surface Area Metal Oxide Enhanced Self-Powered Microfluidic Device for Real-Time
PathologiCal DETECLION. ......coviiitirtirtirteeeeeet ettt ettt ettt ettt st eb ettt et et b sbe it eneen 1814
Kuldeep Kaswan, Jia -Cheng Lin, Yu-Jui Fan, Zong-Hong Lin



Impact of Silicon Dioxide Periodic Grating Structure on Electrical Properties of Graphene..........c....c........ 1815
Wei-Yu Long, Po-Han Shia, Yuxuan Lu, Chih-Ting Lin

Phosphorus-Doped g-CsN4 Induces Self-Polarization PVDF for High-Performance Triboelectric
Nanogenerator As Wearable POWET SOUICES........cccueviiriiiriieiiiieceeeteste ettt see e e e esaeesseeseeseeesseesseesseensens 1817
Yen-Shuo Chiu, Yu-Hsin Chang, Ching-Cheng Chang, Ling-Yu Chang, Min-Hsin Yeh

Enhanced Detection of Klebsiella Pneumoniae Using Electric-Double-Layer FET Sensor: Rapid,
Temperature-Boosted Probe-Target Binding ANALYSis ........c.ccoverierieiieiiieieeiesieeee e 1818
Vishal Mani Kalaimani, Guan-Cheng Zeng, Chia Kai Lin, Yu-Lin Wang

Detection of Hydrogen Ions Resulting from the Inhibition of Acetylcholinesterase Using Indium
Tin Oxide-Coated Nanostructures for Pesticide SeNSING.........ccccvveruieriieviieieiienieseeieereeee e e esaeeeeeene e 1820
Yi-Syuan Zeng, Yu-Ting Wei, Yu-Chan Chao, Shu-Ping Lin

Electrokinetics with Surface-Enhanced Raman Spectroscopy for Bacterial Identification in

WASTEWALET ...ttt ettt bttt et et e s bbbt ettt et e s bt sh e e bt bt e s et et ena et e nbesbeeaeeneen 1822
Yirui Zhang, Liam Herndon, Punnag Padhy, Baba Ogunlade, Alexandria Boehm, Jennifer
Dionne

101-LOW TEMPERATURE WATER ELECTROLYSIS (LT-WE) FOR H2 PRODUCTION 2

(Invited) Probing Oxygen Intercalation, Oxidation and Chemo-Mechanical Coupling in OER
BT oY 1 ] T £ USSR SRUUSRPRPRE 1823
Andrew Akbashev

Probing Mixed Phase Metallic Ni/Amorphous Nickel Phosphide Nanocatalysts during Oxygen

Evolution Reaction Using Operando X-Ray Absorption SPECtrOSCOPY ....cveevverrierreerreerrerrereesreesseesseensesnens 1824
David Thompson, Sarah Meixin York, Adam S. Hoffman, Jiyun Hong, Simon R. Bare, Jingyi
Chen

Key Role of Oxidising Species for Water Oxidation on Iridium Oxides Revealed By Time-

Resolved Optical and X-Ray SPECIIOSCOPIES .....cevveeruieruieiieeiiiieriiestieteeie et ete sttt eee e e esaeeaeeneeas 1825
Caiwu Liang, Reshma R Rao, Katrine Louise Svane, Benjamin Moss, Soren Bertelsen Scott,
Mary P. Ryan, Jan Rossmeisl, James Durrant, Ifan Stephens

(Invited) Structural Transformations of OER Catalysts during Activation and Operation..............ccceecveeeeenne 1826
Jakub Drnec, Tim Wiegmann, Olaf M. Magnussen, Fabio Dionigi, Peter Strasser, Hridya
Nedumbkulam, Tomas Hrbek, Peter Kus

Investigating the Catalyst/lonomer Interface in PEM Water Electrolysis Using Microelectrodes.................. 1828
Grace C. Anderson, Andrew W. Tricker, Jason Keonhag Lee, Alexis T. Bell, Xiong Peng,
Rangachary Mukundan, Adam Z. Weber

Comprehensive Characterization of Porous Transport Electrodes with SEM, XPS, and Tof-SIMS .............. 1829
Genevieve Stelmacovich, Lonneke Van Eijk, Jayson Foster, Michael Walker, Lei Ding, Feng
Yuan Zhang, Adam Paxson, Svitlana Pylypenko

Automated Microstructural Analysis of Anodic Catalyst Layers in Proton Exchange Membrane
Water Electrolyzers (PEMWEs) Using Python-Based Image Processing Framework.............cccoevvevvveveennnn. 1830
Mariah Batool, Maryam Ahmadi, Oluwafemi Joseph Sanumi, Ravel Larose, Jeronimo
Horstmann, Selina Klose, Irene Franzetti, J. V. Yang, Abdurrahman Yilmaz, Chance Parrish,
Robin Rice, Radhika Iyer, Jayson Foster, Svitlana Pylypenko, Hui Xu, Scott A Mauger, Tom
Smolinka, Ulf Groos, Nada Zamel, Jasna Jankovic



Estimation of Onset Potential for Oxygen Evolution Reaction at Platinum Surface Via Discharge of
the Adsorption Capacitance of Intermediate SPECIES ........ceeouirierieriieriieieeee et
Maurya Gyanprakash, Ramanathan Srinivasan, Raj Ganesh Pala

Benchmarking Local pH of Electrocatalysts for Water Electrolysis Using the Rotating Ring-Disk
Electrode TECRNIQUE ....cvieeiiiieiieciieie ettt ettt et e s te et eebe e st e e aeeste e beesteessaessasssessaesseesseesseensensnanns
Wen Yu Wu, David P. Wilkinson, Elod L. Gyenge

Identification of Local Overpotentials and Their Spatial Distributions in Polymer Electrolyte Water
0 T 0 773 ST
Anirban Roy, Frida H Roenning, Douglas S Aaron, Matthew M Mench

(Invited) Dynamic Modeling of Liquid Alkaline Water Electrolyzers: From Laboratory Cells to
INAUSIIIAI-SIZEA STACKS .....eeieeiiieeeeeee ettt eee e et e e e et eeeaeeeeetaeeseeaseeeeennreeessnneeeensseeeennnns
Thomas Turek, Maik Becker, Fabian Kirstein, Felix Gdde, Jorn Brauns, Lukas Liike

Simulation of a Passive Osmosis-Integrated Electrolyzer for Seawater Electrolysis ........cccceveeieriieniencenne.
Masoomeh Ghasemi, Mohammed Al Murisi, William Earl Mustain, Sirivatch Shimpalee

Distribution of Relaxation Times Analysis of PEMFC through Loewner Framework: A Direct and

Regularization Free APPIrOACH .......c.veiuieiiieiieie ettt ettt ettt e aesaestaesseeseesseesseesnenseenseenseensens
Bansidhar Patel, Antonio Sorrentino, lon Victor Gosea, Tanja Vidakovic-Koch, Athanasios C.
Antoulas

Multiphase Modeling of Enhanced Bubble Evacuation in Alkaline Water Electrolysis Cells Based
on Laterally-Graded 3-D EIECtrOaes. .......ccuiiiieiiiiieiieiieieeeectese ettt ettt et beseaessaesreesseesseensessnens
Kevin Van Droogenbroek, Christos Georgiadis, Joris Proost

Aspects of Reduced Performance of Proton-Exchange-Membrane Water Electrolysis Via

ContinUUM MOAEIINEG. .....cveitiriiriiiieiecee ettt sttt et ettt be bt be et et e e esbenaesbeeaeeneen
Arthur Dizon, Elliot Padgett, Anthony Adesso, Ramchandra Gawas, Priyamvada Goyal,
Douglas I. Kushner, Jacob A Wrubel, Xiong Peng, Shaun M Alia, Rangachary Mukundan,
Bryan S. Pivovar, Adam Z. Weber

Distinguishing Electrochemical Processes in PEM Electrolysis By Impedance Modeling —
Distribution 0f ReIaxXation TIIMES .........ccceeiiiiiiiiiiiii et eeeee e e e eete e e et e e eeaeeeseaaeeeeraneseeenanesseaeeeeans
Ai-Lin Chan, Haoran Yu, Shaun M Alia

Two-Dimensional Modeling of Proton Exchange Membrane Water Electrolyzer ..........c.cccccovvienieniinnnnnne
Foysal Ahmed Neerob, Ugur Pasaogullari, Aman Uddin

Numerical Investigation on Two-Phase Flow-Electrochemical Reaction Coupling in PEM Water
Electrolyzers Porous Transport Layer Under High Operating Pressures..........ccccoevevereeiencnenencncneneenee.
Qiu Yang, Ruiming Zhang, Pang-Chieh Sui

Numerical Investigation of Flow Distribution in PEMFC and Pemwe Stacks Considering Two-
Phase Flow in the Stack HEAETS. ......c..oouiiuiiiiiiiiieeee ettt
Huiyan Zuo, Qiu Yang, Po-Ya Abel Chuang, Ruiming Zhang, Pang-Chieh Sui

Lattice Boltzmann Model Investigation of Simultaneous Imbibition/Evaporation in PEMFC

Cathodic Catalyst Layer Using Reconstructed 3D Image Data from Transmission Electron

IVICTOSCOPY .- venvteteenteeteeee et eeeesuee et e e et et emteesteeseeeb e e et emeeemeeemeesaeeeae e st emteemteemseemeeeseeabeenseenseemseemeeeneesneanseenseenteas
Supriya Bhaskaran, Jasna Jankovic, Vikranth Kumar Surasani, Tanja Vidakovic-Koch,
Evangelos Tsotsas, Nicole Vorhauer-Huget



(Invited) Targeted Research to Develop Next Generation PEM Water Electrolyzers ...........ccooceevvenieieenenne 1855
Guido Bender, Ricardo Filipe Paz Moldes Duarte, Chang Liu, Sam Ware, James L. Young,
David A. Cullen, David Arregui-Mena, Iryna Zenyuk, Jack Todd Lang, Chaiwat Engtrakul,
Shaun M Alia, Alex Badgett, Bryan S. Pivovar, Elliot Padgett, Jacob A Wrubel

(Invited) Design Principles and Operation of PEM Electrolyzers for Power-to-Gas Technologies ............... 1856
Peter Strasser

(Invited) Overview of lon-Conducting Polymer Membranes and Membrane Separators for Water

0 T o 3 USSR 1857
Chulsung Bae
(Invited) Affordable Green Hydrogen from Alkaline Water Electrolysis: An Industrial Perspective............. 1858

Kasper T. Therkildsen

(Invited) On the Importance of the Catalyst- and Porous Transport Layer Interface on Pewe
POITOIIMANCE. ...ttt ettt ettt et e m e et e et e e bt e e bt e bt e bt et e saeeeaeesbeenteenteenteas 1859
Felix N. Buechi, Carl Cesar Weber, Tobias Schuler, Jacob A Wrubel, Guido Bender

(Invited) Fruitful and False Analogies between Polymer Electrolyte Fuel Cells and Electrolyzers............... 1860
Cortney Mittelsteadt, Fan Yang, Adam Paxson, Matthew Sweetland

(Invited) Integrated Approach of Modeling, X-Ray and Electrochemical Characterization to

Understand Low Iridium Loading Catalyst Layers Integration and Durability..........ccooceeviiiiniineninncenen. 1861
Iryna Zenyuk

Benchmark and Roadmap for Low Temperature Water Electrolysis for Green H2 Production and

F N 0] 0] o7 N ) ST 1862
Hui Xu

(Invited) Degradation and Poisoning of Proton-Exchange Membrane Water Electrolyzer Anode
CALALYSES .vieuiiieiictieteete ettt s e et e st e e b e et eeteeete e beesbeesbeesbeets e te e aaesbeerbeeraeereeett e beesteenbeesbeesaeataesraesbeenseenseeraens 1863
Deborah J. Myers, Zhao Li, Xiaoping Wang, Ngoc K Dang, Nancy N. Kariuki

Exploring Low Temperature Proton Exchange Membrane Water Electrolysis Anode Catalyst
Degradation Under Cathode Backpressure CONditions ...........coeverererereeienienienenienenieeeetetenee e sieeieenees 1865
Samantha Medina, Shaun M Alia

Exploring Degradation in PEM Water Electrolysis Cells Due to Metal Migration: Insights from X-

RAY FIUOTESCENCE ANALYSIS ......eiiiiieiieiieiieiieiesiestesteesteeteetesstesstesseesseesseesseassesssesseesseesseessesssesssesssenseessennsens 1867
Alexander Rex, Leonardo Almeida De Campos, Torben Gottschalk, Steffen Czioska, Erisa
Saragi, Patrick Trinke, Boris Bensmann, Jan-Dierk Grunwaldt, Thomas Sheppard, Richard
Hanke-Rauschenbach

Influence of Different Operating Conditions on Iridium Dissolution in a Proton Exchange
Membrane Water EICCIIOIYZET .........ooviiiieiiciiciieiect ettt ettt et e e b e saesbaesaa e beenseenseernenns 1869
Maja Milosevic, Leonard Winkelmann, Simon Thiele, Serhiy Cherevko

Understanding Degradation Mechanisms in PEM Water Electrolysis Under Dynamic and Static

OPErating CONAITIONS.......cueruiriirieiieitet ettt ettt ettt ettt et s bt s bt bt eateat et enbe s bt sbeebeestesaeneenbenbesbeeneenees 1870
Elliot Padgett, Haoran Yu, Sarah J. Blair, Bryan S. Pivovar, Deborah J. Myers, David A.
Cullen, Shaun M Alia

Understanding Mechanisms and Reversibility of Anode Degradation in PEM Water Electrolysis................ 1872
Sarah J. Blair, Shaun M Alia, Elliot Padgett



(Invited) Electron Microscopy Investigation of PEM Electrolyzer Degradation at Low Iridium

0 14 B4 £ SR PSR
Haoran Yu, David A. Cullen, Alexey Serov, Ai-Lin Chan, Elliot Padgett, Shaun M Alia,
Chance Parrish, Scott A Mauger, Kui Li, Siddharth Komini Babu, Deborah J. Myers,
Rangachary Mukundan

Understanding in-Plane Movement of Iridium in Proton Exchange Membrane Electrolyzer after
ACCEIETAEA SIIESS TESL......eeutiniiiiieetiet ettt ettt et et sttt et eb e bt et et na et sbesbeebeeneen
Nadia Ebrahimpour Tolouei, Florian Chabot, Gaohua Zhu, Iryna Zenyuk

Investigating the Differences between the in-Situ Galvanostatic Test and Ex-Situ Fenton Test on

Nafion Membranes for PEM Water EISCIIOLYSIS .....cocuveruieiiiiiieieiieiieiiescee e
Sudeshna Patra, Torben Gottschalk, Janis HefSling, Patrick Trinke, Felix Schweer, Florian
Bittner, Monika Schénhoff, Boris Bensmann, Richard Hanke-Rauschenbach

Understanding Performance Limitation of Liquid Alkaline Water Electrolyzers.........cc.cccevevenenicncnencenen.
Guanzhi Wang, Andrew W. Tricker, Rangachary Mukundan, Xiong Peng

Investigation of Anion Exchange Membrane Water Electrolysis Efficiencies at Cell Level Using
ONIINE MASS SPECLIOMEIIY ....vevieiieiieiieteeeteeteesteeteebeeetesttesteesteesseesseesseessesssesseesseessesssesssesssesseessessseessesseens
Manuel Hegelheimer, Simon Thiele, Anna T. S. Freiberg

Investigating the Effects of Anode Catalyst Conductivity and Loading on Performance for Anion
Exchange Membrane Water E1ECtrOLYSIS .........oiiiiiiiiieiiieit ettt
Melissa E Kreider, Haoran Yu, Luigi Osmieri, Emily K. Volk, Piotr Zelenay, David A. Cullen,
Shaun M Alia

Evaluating the Impact of Cell Assembly and Operating Conditions on the Performance of Anion
Exchange Membrane EIECtIOLYZEIS ......c..ccuiiiieiiriieiieiieie ettt sttt eesessaessaesseeseenseensessnenns
Mahmoud Amirsalehi, K Hari Gopi, Pongsarun Satjaritanun, Marta Moreno, Benjamin
Britton, William Earl Mustain

Materials Integration and Catalyst Interfaces in Anion Exchange Membrane, Low Temperature
ELECIIOLYSIS ..vvitietieieeteete ettt et ettt e vt et e et e esbeetbeets e ta e aeesseesseesseesseessasseesseessaessesssessaessaesseenseansessnanns
Shaun M Alia, Melissa E Kreider, Emily K. Volk, Ai-Lin Chan, Noor Ul Hassan, Arielle L
Clauser, Josh D Sugar

Quantification of Hydrogen and Transition Metals in the Cathode Catalyst Layer of Anion

Exchange Membrane Electrolyzer By Ion Beam Techniques ...........coceeiieieiienienieniecee e
Yamini Kumaran, Latika S. Chaudhary, Iulian Gherasoiu, Daniel Alejandro Moreno Jimenez,
Kyoung-Yeol Kim, Yamini Kumaran

Revolution of Electrode Design Toward Oxygen Evolution Reaction for Anion Exchange
Membrane Water ELICCIIOLYSIS. ......eiieriieriieiieieiieitesterteeteetesee et e steebeesseesseessessaesseesseenseessesssesssesseenseessennsens
Xiang Lyu, Alexey Serov

3D-Printed Hierarchical Electrodes for Ampere-Level Alkaline Water Electrolysis..........cccoceveeveeneenrneene
Xiaodong Chen, Deli Zhou, Junhao Ding, Xu Song, Weihong Li

Surface Engineered Ni-Fe Foam As a Bi-Functional Electrode for Water Electrolysis in Alkaline
Islam A Aly, Mohamed O Abdelsalam, Ehab N EIl Sawy

(Invited) Catalyst and Anode Design for Durable Alkaline-Membrane Electrolysis..........cccceoerenerenencnen.
Shannon W. Boettcher



Enhanced Dynamic Operational Stability of Ni-Based Electrodes for Alkaline Water Electrolysis ............. 1891
Minjoong Kim, Hyunseok Cho, Changsoo Lee, Sechan Lee, Gisu Doo, Jongsu Seo, Hyeonjung
Park

Nanocone-Modified Surface Facilitates Gas Bubble Detachment for High-Rate Alkaline Water

SPIIEEINE .veeveeeeetteeie ettt ettt ettt et e et e et esbe e beesbeesaesseeeseesseesseesseesseesbesseeseesbeenbeesaeereeeaeenteenseenbeesbenseenreennes 1892
Qiu Ren, Longsheng Feng, Congwang Ye, Xinzhe Xue, Dun Lin, Sam Eisenberg, Tianyi Kou,
Eric B Duoss, Cheng Zhu, Yat Li

Rational Comparison of Anode Material Properties for Anion Exchange Membrane Water
ELECIIOLY SIS ettt ettt ettt ettt s e e e h et e et e e n e e a e e et e eh e e eb e e bt e bt et e eateeaeeeae e te e teenteas 1893
Vineetha Vinayakumar, Doris Segets

Low-Temperature Water Electrolysis Under a Sustained pH-Gradient for the Electrochemically-
Induced Decarbonation of Limestone into Hydrated Lime ...........cccoeeveeiiiiinienieieicciesece e 1895
Rémy Rouxhet, Renaud Delmelle, Joris Proost

Investigating Water and lon Transport in a Novel Cell Design for Seawater Electrolysis .........ccccceocerverenne 1897
Mohammed Al Murisi, Masoomeh Ghasemi, Rashad Ali, Xiaoxuan Yang, Yasmin Bimbatti,
Jeffrey McCutcheon, Paul Kohl, Sirivatch Shimpalee, William Earl Mustain

Development of an Onboard Urea Electrolyser to Reduce NOx Emissions in Vehicles By Enhancing

the Selective Catalytic Reduction with the Produced Hy and NHi ......cocceceeiiniiiiininininiiiiccnencnceeeeee 1898
Jagoda Justyna Chmielarz, Tobias Morawietz, Manuel Hdfiner, Aldo Saul Gago, K. Andreas
Friedrich

Selectivity Study of Anodic Seawater Electrolysis Catalysts Using the Rotating Ring-Disc
E1ECtrode MEthOd ........ooviiiiiiiiiiieeee ettt ettt sb ettt na et bbb eaeen 1900
Oliver Horner, Elod Lajos Gyenge, David P. Wilkinson

Optimal Design and Operation of Electrolytic Hydrogen Production and Storage System for Solar
Photovoltaic POWer SMOOTING ........cc.oeiiiiiiiiiiie ettt et e st 1902
Yifan Wang, Paul Brooker, James M. Fenton

Sulfur-Phosphorus Doped Metal Composites As Superior Catalyst for Electrolytic Hydrogen
Production in Real SEaWALET........c..coiiiiiiiiieieier ettt ettt st eaeas 1904
Yi Chun Yen, Chun-I Lee, Chun-Jern Pan

Polymorphic Engineering of MnO, Structure as a Diffusion Blocking Layer for Selective Seawater
ELECIIOLYSIS ..vvtitietieieeteeete ettt ettt ettt e vttt et e esbeesbestsesaa e teesseesseesseesseessesseesseesseessesssessaessaesseenseensearnanns 1906
Prashant Kumar Kumar Gupta, Shashwat Bishwanathan

Low-Temperature Wastewater Electrolysis for H, and Clean Water Generation.............cccueeveevenenencneneenee. 1907
Juan A. Lopez-Ruiz, Bhanupriya Boruah, Lyndi E. Strange, Nickolas W Riedel

On-Site Green Hydrogen Generation by Two-Step Water Splitting Enabled through Chemical-
Electrochemical Zn-Zn0O CYCIES ......c.ccouiiviiiiiiiiitietieieeteste sttt ettt teesteebeesbeesbesssessaesreesseesseenseesnenns 1909
Jiaxin Liu, Jo Kubota, Eric Detsi

Finding the Fingerprint of an PEMWE Electrolyzer Using Applied Machine Learning Techniques.............. 1911
Joris Johannes Michiel Bleekman, Peter Jaime Bouwman, Vasileios Kyriakou, Bayu
Jayawardhana, P. V. Aravind

(Invited) U.S. Department of Energy’s Hydrogen and Fuel Cell Perspectives..........cccceevereeienenencneneenee. 1913
Anne Marie Esposito, Eric Miller, David Peterson, McKenzie Hubert



(Invited) CA Hydrogen Hub and Advanced Electrolysis R&D at LBNL..........cccccceeiiriiincieiienieneeieee e 1914
Adam Z. Weber

(Invited) Growing Production Capacity in PEM Electrolysis: Learnings and Technical
ACCOMPIISHIMENLS ....veeuvieiiieiii ettt ettt ettt et ebeeteestesseeeseesseesbeesseessesssesssesseesseesseesseessesssesseenseensennsens 1915
Katherine E. Ayers, Christopher B. Capuano, Marcelo Carmo, Luke T. Dalton

(Invited) Techno-Economic Aspects of Hydrogen Production from Water Electrolysis ...........ccccceevverireenne 1916
Joris Proost

(Invited) Towards the Next Generation of High Performance, Durable Water Electrolyzer

IMEIMIDIAIIES ...ttt et ettt b e s bt bt e bt es et et e bt e bt e bt eatem b e s et e ebeebeebeenten b e e e benbesbeeneenean 1918
Andrew M Park, Ryan Gebhardt, Meghan Vander Woude, Ben Wright, Austin Plymill, Funda
Arslan, Marc Gurau

(Invited) The Latest Developments in Radiation-Grafted Anion-Exchange Membranes...........cc.ccccceeveeeenne 1919
Arun Prakash Periasamy, Rosemary Rupesinghe, Rebecca Nash, Terrence Willson, Rachida
Bance-Souahli, Arup Chakraborty, Liangin Wang, Daniel K Whelligan, John R Varcoe

Comparative Study of Anion Exchange Membranes for Application in Advanced AEM Water
ELOCIIOLY SIS ... envieutieeiieieeie ettt ettt sttt et e e et e et estaessa e seesseenseassessseessenseenseenseassesssesssenseenseenseensensnenns 1921
Shaghayegh Bashiri, Zhigiao Zeng, Leonard J. Bonville, Stoyan Bliznakov, Radenka Maric

Cyclic Olefin Copolymer-Based Reinforced Anion Exchange Membrane for Fuel Cell.............ccocccooiine 1923
Heemin Park, Pothanagandhi Nellepalli, Daniel P Leonard, Yu Seung Kim, Chulsung Bae

(Invited) Novel Polymer and Membrane Development Strategies for Water Electrolysis ..........ccccoceveeueeee. 1924
Jochen Alfred Kerres

(Invited) Comparison of Catalyst-Coated Electrodes vs. Catalyst-Coated Membranes in PEM Water
EIECIIOLYSIS LIS ....uiiutieitieiiiieieiiieste ettt ettt ettt e et e et e e taeeteesteeste e beesbeesaeeseeeseesseesseesseessesssessaesseesseenseensessnenns 1926
Pierre Millet, Joumada Al Cheikh, Serge Albacha, Ali Abdel Motagali, Waleed EI Rouby

(Invited) Electrode Transport Resistance Analysis in Proton Exchange Membrane Water
ELECIIOLYZRTS ...ttt b e sttt ettt s a e bbbt et ettt be b it eneen 1927
Shawn Litster, Kara J Ferner, Mary Ebbert, Fausto N Pasmay

Comprehensive Effort on Electrode Slurry for Proton Exchange Membrane Water Electrolysis .................. 1928
Jung Ho Kim, Ju Sung Lee, Youngjoon Lim, Hyun Jin Park, Jisuk Baek, Hee-Tak Kim, Jun
Young Kim

The Effect of PTFE Dip Coating on Enhancing the Durability and Performance of Anion Exchange
Y (530010 1 S 2 T3 (0] 77/ ¢SSR 1929
Mohammed Al Murisi, Prabhu Ganesan, Hector-Colon Mercado, William Earl Mustain

Development of Pseudo-Homogeneous Three-Dimensional Reaction Anode Structure for Proton
Exchange Membrane Water EIECLIOLYSIS ......c.ccviriiriieiiieiiiieiiestesie ettt eetesteesteesbeesseseaessaessaesseenseensessnenns 1930
Kensaku Nagasawa, Takahiro Saida

Lanthanum Transition-Metal Sulfide Electrocatalysts for Overall Water Splitting ............cccocceveevienreneennen. 1932
Germany Diaz De La Cruz, Shantanu Singh, Ahamed Irshad Maniyanganam, Boyang Zhao,
Billal Zayat, Sri Narayan, Jayakanth Ravichandran

Kinetics of Temperature-Modulated Water Splitting: Enhancing Efficiency for Hydrogen
Generation Using Cu-Doped Nico-Layered Double HydroXides...........coceeeeeeienenenineneeienieneneneneneenes 1933
Sakshi Kansal, Rahul R, Surbhi Priya, Amreesh Chandra



Highly Active Nano-Porous Thin-Films for Water Electrolysis Using an Automated Print
Technology Based on Spark ADIAtION. ........cccuiriiiieiieiee ettt see e ee e e
Vincent Mazzola, Erdem Irtem, Simone Asperti, Anagha Vijayakumar, Aaike Van Vugt

Scanning Electron Microscopy Energy-Dispersive X-Ray Spectroscopy Analysis of Catalyst-

Coated Porous Transport LAYETS. .........ccvieiiiiieieciieiieteeteeeesee st e steeveeaesseesseesseesseesseessesssessaesseesseessesssessnens
Lonneke Van Eijk, Genevieve Stelmacovich, Sunilkumar Khandavalli, Lei Ding, Feng Yuan
Zhang, Scott A Mauger, Adam Paxson, Svitlana Pylypenko

Development of Ba;TiO7-Supported [rOx Electrocatalysts for Enhanced Mass Activity in the Acidic
Oxygen EVOlution REACTION .......eoiuiiiiiiiiii ittt ettt et et e b be e e et e e ae
Changsoo Lee, Bonjae Koo, Sechan Lee, Minjoong Kim, Gisu Doo, Hyeonjung Park,
Hyunseok Cho

Applicability of Non-PGM Bi-Functional Electrocatalyst in a Scaled-up Anion Exchange
Membrane Water ELECIIOLYSIS. .....ccuevuiriririeieiiientinenteet ettt sttt et se et s sae e
Dong-Yeol Lee, Jaeyoung Lee, Sinwoo Kang

Activated Migration of Hydroxide lon in Anolyte for Enhancing Performance of Scaled-up Non-

Noble Catalysts in Pure Water-Fed Anion Exchange Membrane Water Electrolysis ..........cccccvveevevvervennnnne.
Sooan Bae, Han-Gyoul Gim, Yeongin Kim, Jaewon Lee, Kiyoung Lee, Jinsub Choi, Jaeyoung
Lee

Producing Hydrogen with Less Energy in Ammonia Electrolyzer Stack Using Pt-Ir Catalyst Dual-
LAYl ELBCIIOAE ...ttt ettt et e a e e bt e s bt e be e bt e et e et e eaeesbeenteenteenteas
Donghyun Yoon, Jaeyoung Lee

PFAS-Free: Robust and Chemically Stable Ion-Solvating Polymer Membrane Derived from

Poly(arylene alkylene) for High-Performance Alkaline Water Electrolysis ..........cccceveveeiinienenencncncneenen.
Sinu Charamchirail Rajappan, Yifan Xia, Dmytro Serhiichuk, Mikkel Rykcer Kraglund, David
Aili, Jens Oluf Oluf Jensen

Low Ir-Containing Materials As Anode Catalysts for PEM Water Electrolysis ..........ccooceeviiiineniancencennen.
Annette-Enrica Surkus, Trang Minh Pham

Pristine Metal-Organic Frameworks for Efficient Oxygen Evolution Electrocatalysis..............cccccverveveennen.
Biljana Sljukic, Anup Paul, Diogo M. F Santos

Sulfone Based Polymers: An Ether-Free and Non-Fluorinated Alternative to Perfluorinated Anion
Exchange Membranes in Low Temperature Water ElectrolyZers..........ccvevviviieieiiieniieiiiiecieseeseeie e
Anthony Chinonso Ekennia, Lihaokun Chen, Minkyoung Kwak, Shannon W. Boettcher

Mitigation of Performance Degradation of PEM Water Electrolyzers by Power Distribution Control
of Fluctuating Renewable ENETZY ........cccoiriiiiiiiiiiiiiieectetecese sttt sttt s
Keiji Watanabe, Yasir Arafat Hutapea, Akari Hayashi

A Literature Survey of Transition Metal Boride, Carbide, Pnictide, and Chalcogenide Water

OX1dation ElECtrOCAtALYSES .. .. .eiuveiiiiiieiieteeieeit et ettt et e st e seeste e teebeesaessaesseesseesseenseessesssessaesseesseenseensensnens
Kenta Kawashima, Raul A. Marquez, Lettie A. Smith, Rinish Reddy Vaidyula, Omar Ali
Carrasco Jaim, Ziging Wang, Yoon Jun Son, Chi L. Cao, Charles Buddie Mullins

A Guide to Electrocatalyst Stability Using Lab-Scale Alkaline Water Electrolyzers.............ccocevienieneennen.
Raul A. Marquez, Michael Espinosa, Emma Kalokowski, Yoon Jun Son, Kenta Kawashima,
Thuy Vy Le, Chikaodili E. Chukwuneke, Charles Buddie Mullins

Insights into Ir-Based Trimetallic Nano-Catalyst for Acidic Water Electrolysis.......cceceveveicverceeneenieenieenenne
Robel Mehari Tesfaye, Po-Ya Abel Chuang, Ayon Karmakar



New Electrocatalyst with the Content of Ir<0.1 Mg/cm? for Proton Exchange Membrane Water
0 T o 3 TSR 1953
Takuya Okada, Ryuhei Nakamura, Ailong Li, Shuang Kong, Kazuna Fushimi

Role of Electrochemical Activation in Evaluating Oxygen Evolution Activity of Ni-Incorporated
Bimetallic Tungstate in AIKaline Media .........c.cooieiiriiiiriiieieeese ettt 1955
Ayon Karmakar, Po-Ya Abel Chuang

Flow-Engineered 3-D Printed Electrodes for Alkaline Water Electrolysis..........cccoovvienieniiiinenieieeeene 1956
Fernando Rocha, Renaud Delmelle, Xavier Pinon, Joris Proost

Towards High-Performance AEM Water Electrolyzers: Transitioning from PGM to Low-PGM and
PGM-Free ElCtIOCAtALYSES. ... .ciuviiiiiiieiieieeieettete ettt et e et e st e e e teebeessesseesteesbaesseesseessesssessaesseesseenseensessnenns 1958
Mahmoud Amirsalehi, Noor Ul Hassan, K Hari Gopi, William Earl Mustain

Development of Bifunctional Electrocatalyst for Overall Water Electrolysis: Vanadium and
Phosphorus Dual-Doping Strategy on NizS; Nanoneedle ..........c.ccooceeiieiiriiiiiinieneniee e 1959
Kyeongseok Min, Junseong Kim, Dasol Ko, Sung-Hyeon Baeck

(Invited) Comparing and Contrasting the Advantages and Challenges of Catalysts for Low

Temperature AEM, AEL, and PEM EICCIOLYSIS ........ccuveiiriiiienieieesie ettt eve e e 1961
Elliot Padgett, Alex Badgett, Joe Brauch, Melissa E Kreider, Emily K. Volk, Shaun M Alia,
Meital Shviro, Bryan S. Pivovar

Novel Ru-Based PEM Electrolysis Catalyst — Development from the Nano- to the Industrial-Scale............ 1963
Christian Gebauer, Robert Maric, Matej Bulic, Mike Ashley, Jordan Swisher

Elucidating Fundamental Structure-Function Relationships for Iridium Oxide Catalysts in PEM

N1 ol 21 (S8 (o) ) /<) ¢S 1964
Cliffton Wang, Camille Roiron, Lei Cheng, Jonathan Braaten, Plamen Atanassov, Yu
Morimoto, Iryna Zenyuk

(Invited) Development of Ir-Based Electrocatalyst for Proton Exchange Membrane Water
ELECIIOLYSIS ...vtitieiieieete ettt ettt sttt e bt et eesb e e st e steessaesseesseasseessessseessensaenseenseessasssesssesseesseenseansensnenns 1965
Mizuki Ito

Understanding Activity and Stability of Ru;.xMxO, Oxygen Evolution Reaction Catalyst Surfaces

(M =Ti, Zr): Theory and EXPETIimEntS ..........ccceerieriieiiieieeiieiieitteie et etestestce st et e e esteseeesseesbeesbeenaeeeeenneene 1967
Francisco Alejandro Ospina Acevedo, Perla B. Balbuena, Jose Fernando Godinez Salomon,
Luis A Albiter, Christopher P. Rhodes

PGM-Free Oxygen Evolution Reaction Catalyst for PEM Water Electrolysis — a Mechanistic Study

on Activity and Durability for Practical APplICAtiONS .........ceceeveeiiriirienininieieienesteneseee et 1968
Di-Jia Liu
Earth-Abundant Metal Oxides as Oxygen Evolution Electrocatalysts in 1 M HaSO4....veevviiviiviieniieiieiiennn, 1970

Jiahao Yu, Felipe Garcés Pineda, Jose Ramon Galan-Mascaros

(Invited) Hierarchically Structured Electrocatalysts Using Scalable Synthesis Techniques for
Membrane Water EIECITOLYZEIS ......c..coeeueeiiiiiiiiriiniinieiieeitetet ettt sttt ettt st 1972
Jennifer Peron

(Invited) Mechanical Properties of Proton Exchange Membranes for Water Electrolysis
APPIICALIONS. ...ttt ettt et et b e bt bt h e sttt bbbt bt bt et e et be bbb eaeen 1973
Melissa Novy, Kieron Wilcox, Mark Jason Humphris, Michael Yandrasits



Effectiveness of Gas Recombination Catalyst Layers in Mitigating H, Crossover in PEM Water

Electrolyzers Operating at High Differential PIeSSUIE .........ccoooiiviiiieiieieeeeeesereee e 1974
Ramchandra Gawas, Jason Keonhag Lee, Arthur Dizon, Guanzhi Wang, Douglas I. Kushner,
Xiong Peng, Rangachary Mukundan

High Efficiency and High Durability Proton Exchange Membrane Water Electrolyzers for
Hydrogen Production with Advanced Catalyst Coated Membranes...............ccoeverreerreecreecieseeseeseeneeeeeenens 1975
Alanna M. Gado, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric

Enhancing Impregnability in Reinforced Composite Membrane Using Greener Dispersion..........c..cc.c....... 1977
Hyun Jin Park, Youngjoon Lim, Ju Sung Lee, Jungho Kim, Jisuk Baek, Albert S Lee, Hee-Tuk
Kim, Jun Young Kim

(Invited) Development of Cost-Effective Anion Exchange Membranes for Water Electrolyzers .................. 1978
Vincenzo Baglio, Irene Gatto, Cataldo Simari, Isabella Nicotera, Nicholas Carboni, Maria
Assunta Navarra, Tommaso Caielli, Piercarlo Mustarelli

Overcoming Challenges in lon-Pair Membrane Technology: Advancements in Fuel Cells and

Electrochemical Hydrogen PUMPS ..........cciiiiiiiiiiiiieiieicceeceee ettt aesae e seeneenseerne e 1980
Manjeet Chhetri, Katie Lim, Youngkwang Kim, Sandip Maurya, Hyounmyung Park, Emory S.
De Castro, Yu Seung Kim

Durability and Performance of Poly(norbornene) Anion Exchange Membrane Alkaline Electrolyzer
with High Ionic Strength ANOLYLE.........coieiiiiiiiriiicieeetc ettt 1981
Habin Park, Chenyu Li, Paul Kohl

Microwave Synthesis of New Co-Polypyrrole-Polyketone Anion Exchange Membranes............ccccceeeueee. 1982
Francesco Lanero, Giovanni Crivellaro, Angeloclaudio Nale, Keti Vezzu, Vito Di Noto, Paolo
Sgarbossa

Comparing Effects of Back Diffusion and Membrane Resistance on the Performance of a Low
Temperature Electrochemical Hydrogen PUmP...........ccoooiiiiiiiiiiiii e 1984
Rory Bagacki, Maximilian Reinhardt, Roel Van De Krol, Rutger Schlatmann, Sonya Calnan

(Energy Technology Division Graduate Student Award sponsored by BioLogic) In-Situ Diagnostic

Tools and Analysis to Identify Root Causes for Voltage Losses in Anion Exchange Membrane

WaALET EICCLIOLYZETS ....veneiiiiiiiiitiieeteeeee ettt ettt ettt sttt ebe ettt na et sbe b eaeeneen 1986
Noor Ul Hassan, Shaun M Alia, Bryan S. Pivovar, William Earl Mustain

(Invited) Cost Reduction Strategies in Low Temperature Water Electrolysis with Improved

CALALYTIC ACHIVILY .eeuveevieirieiieieiesteite et et e et e et e ete e teesbeesseesbeessesseeseesseesseasseesseaseesseesseesseessesssesssesssesseenseansessnenns 1988
K. Andreas Friedrich, Vincent Wilke, Jorge Torrero, Tobias Morawietz, Daniel Garcia, Aldo
Saul Gago

Kinetics of Oxygen Catalyst Based on Pyrochlore Oxide Nano-Particles for Low Temperature
N1 1S o 21 (o3 (0] ) 3 USSR 1990
Masatsugu Morimitsu

Bimetallic Ir-Ru 25:75 Catalyst for PEM-WE: Uncovering the Origin of Its Activity by Operando

Wide Angle X-Ray SCAETING ......ccveriieriieiieieeieiiereerte et eteete et esteebeesteessesssessaesseesseeseessesssesssesssesseessennsens 1992
Tomas Hrbek, Peter Kus, Marta Mirolo, Jakub Drnec, Hridya Nedumkulam, Isaac Martens,
Iva Matolinova



VOLUME 4

Ruthenium-Zirconium Oxide Oxygen Evolution Electrocatalysts: Structure, Activity and
Electrochemical Stability..........ccoiriirieiieiiee ettt ettt beeee et e et esaeesaeeaeeneeas 1993
Luis A Albiter, Fernando Salomon, Caroline Meehan, Christopher P. Rhodes

Iridium-Based Electrocatalysts for Oxygen Evolution Reaction in Proton Exchange Membrane
WaALET EIECIIOLYZETS .....veiviieiiieeiieiiieteete ettt sttt ettt et steeete et e esbeesbeesbessaesseesseesseessesssesssesseenseessennsens 1994
Cheng Yan, Xiyu He, Jing Li, Yunzhu Du, Fan Yang, Junliang Zhang

(Invited) IrOx Nanoparticle Catalysts on a Unique Microstructure of Doped Tin Oxide to
Dramatically Boost the Oxygen Evolution Reaction Activity for PEM Water Electrolysis ........ccccoceruerueenee. 1995
Katsuyoshi Kakinuma

Advanced Nanostructured Textile Catalysts for Enhanced Hydrogen Production in PEM Water
Electrolysis: An Overview and Recent Developments ...........ccecveriieriiiciiiiinienieeeieeie e 1997
Kevin Von Nielson, Shougo Higashi

Reaction Induced Surface Restructuring in Electrocatalysts for OER ..........ccccooiiiiiiiniiiiiiiieceeeee 1999
Zhenxing Feng

Synergistic Electrocatalysts Impact Efficient and Durable Oxygen Evolution Catalysis for Proton
Exchange Membrane Water SPIIttINg ...........ceeiirieriieiiieiesie et ere et ste st et teesteeebeseaessaesseesseenseensessnenns 2000
Lina Chong, Wenjiang Ding

Development of Fe-Doped Ni>P-POy Electrocatalyst for Oxygen Evolution Reaction...........cccccceccevieenen. 2002
Sunjin Park, Bal Sydulu Singu, Debasisi Mandal, Hansung Kim

Enhanced Local Ion Transport in High-Performance Anion Exchange Membrane Water

Electrolyzers Via Quaternary Ammonium-Functionalized Metal-Organic Framework

ELECtTOCAALYSES ... cu ettt ettt b e s bbbttt a e eh et eb e et et ettt be bt et eneen 2004
Gwan Hyun Choi, Jinsuk Gu, Albert S Lee

(Invited) lonomer-Free Porous-Transport Electrode Design for Proton-Exchange-Membrane Water
ELECIIOLYSIS ..vvtitietieieet ettt ettt et ettt e ettt e et e esbeetbeeteesba e aeesseesseesaeesseessasseesseenseessesssessaessaesseenseanseeraenns 2005
Jason Keonhag Lee, Grace Anderson, Rangachary Mukundan, Adam Z. Weber, Xiong Peng

Investigating Corrosion Degradation of Porous Transport Layers for PEM Water Electrolyzers
UsSIng on-Line ICP-IMIS...... .ottt ettt et et e s et e s bt e s bt e bt e et et eeaeeeaeenaeenteeneeas 2006
Nancy N. Kariuki, Ngoc K Dang, Deborah J. Myers

Understanding How Porous Transport Layer Features Affect Proton Exchange Membrane
ElectrolyZer PErfOIMANCE .........ccevviiriieiicie ettt ettt ettt s e sta e te e s e esbessaessaessaesseenseensensnenns 2007
Bjorn Hasa, Gaohua Zhu, Utsav Raj Aryal

(Invited) Novel Design of Low-Loaded Membrane Electrode Assemblies for Advanced Low-
Temperature Water EIECHIOLYZEIS. .......eeuiiiiiieiiet ettt ettt ettt st sbe e beeaeeee e ae 2009
Stoyan Bliznakov, Zhigiao Zeng, Leonard J. Bonville, Radenka Maric

Investigation of Iridium Catalyst Degradation in PEM Water Electrolyzers: Current Density or Cell
VOIEAZE? ...ttt ettt bt a e et ettt b e st b e e bt et et e bbbt bt bt et et et na et e ebeeae et et enteneen 2011
Qiang Sun, Cortney Mittelsteadt, Connor Buek, Fan Yang, Qingying Jia

Engineering the PEM Water Electrolysis Anode for Better Interfacial Electrical Conductivity..................... 2012
Gisu Doo, Changsoo Lee, Minjoong Kim, Sechan Lee, Hyeonjung Park, Hee-Tak Kim, Hyun-
Seok Cho



Application of Hipims Coatings to Enhance the Durability and Performance of Structural

Components of PEM ElectrolyZer ANOGES .........cc.eeiuiiiieiieieiiecieerie ettt eee e 2013
Jose Antonio Antonio Santiago Varela, Ivan Fernandez, Pablo Diaz Rodriguez, Ambiorn
Wennberg, Miguel Panizo

Optimization of Transport Components and Electrode Interfaces for Low Iridium Oxide Loading

PEM ELECIIOLYSIS ..c.eiuvieiiieiieeiieiteite et et ete et e eteesteesteesbeessesssesseesseesseesseessesssesssessaesseassaessasssesssesseesseesseensessnens 2014
Jack Todd Lang, Serafina Fortiner, Ryan J. Ouimet, Devashish Kulkarni, Jennifer Glenn,
Christopher B. Capuano, Bryan Erb, Andrew Smeltz, Iryna Zenyuk

Bridging the Gap between Laboratory and Industrial Scale Electrochemical Characterisation of

Raney Ni Electrodes for Alkaline Water EI€CtrOlYSiS.......oueeviiiiriirieiieiieieeeesee e 2015
Alise-Valentine Prits, Martin Maide, Ronald Vili, Mona Tammemdgi, Huy Qui Vinh Nguyen,
Rainer Kiingas, Jaak Nerut

Water Management in Anion Exchange Membrane Fuel Cells Via Distribution of Relaxation Times
F N E2 £ ST 2017
Huang Haodong, Lin Zeng, Tianshou Zhao

Understanding the Degradation Mechanism for NiMo Composite and Effect of lonomer on the

ACtiVity TOWArds HER .........cccoiiiiiiiiieiieicciecestee ettt ettt et e b e b e st estaesaeesaeesseesaeessesseeseesseensens 2018
Advay Naval Shirwalkar, Manjodh Kaur, Rituja Patil, Sichen Zhong, Judith Lattimer, James
McKone

Exploring the Performance of Alkaline Water Electrolyzers Under Dynamic Operational Conditions ......... 2021
Ashraf Abdelhaleem, Yoshiyuki Kuroda, Noriko Kawakami, Manabu Souda, Shigenori
Mitsushima

Exploiting Non-Classical Nucleation for Improved Gas Bubble Mitigation on Nickel
Electrocatalysts for the Oxygen Evolution REACtION..........ccceivieriiiriieiiiiiieieeieiceeee e 2023
Alex J. G. Rea, Janyce Beaurain, Byron D. Gates

Exploring the Role of Coordinating Environments on Durability of Nickel-Based Catalysts for
Hydrogen EvOlution REACHONS. .......cc.eievieiiiiieiieiteetieieet st e st ettt eveeaeeseeeteesseesseesseessesssesssesseesseesseensessnenns 2025
Kevin Yang, Ariel Friedman, Sanjeev Mukerjee

The Role of Iron Impurities on Nickel Cathodes for Hydrogen Evolution Reaction (HER)...........c.ccoeeueeee. 2026
Vedasri Bai Khavala, Christian Schneemann, Valentina Kallina, Tiju Thomas, Budaraju
Srinivasa Murty, Mehtap Oezaslan

Investigating the Effect of KOH Feed Concentration on a Stainless-Steel Anode Using a 3-
Electrode Anion Exchange Water Electrolyser Cell Set-up ... 2028
lain Malone, Secil Unsal, Thomas Samuel Miller, Alex Rettie

Performance Optimization of Alkaline Water Electrolysis Via Catalyst Morphology Tuning and
A0S WO LB D 1SS P o TP SUSS 2031
Chenzhao Li, Thomas Stracensky, Benjamin Slenker, Ankur Gupta, Zhiwei (Jv) Yang, Hui Xu

(Invited) Understanding the Effect of Cell Assembly and Operation on AEM Electrolyzer
Performance and DULADILILY.........c.ccverieriieiiieie ettt ettt ettt e teesbeeaestaesbeesseeseessesssesssesseenseensennsens 2032
Mahmoud Amirsalehi, K Hari Gopi, William Earl Mustain

Alexey Serov, Xiang Lyu, Haoran Yu, David A. Cullen



(Invited) OER Active Phases, Catalytic Mechanism and Reaction Centers of Ni (oxy)Hydroxide
with and Without F& TMPUIILIES........eeouieiiieiieieeec ettt sttt et et e st e sae e aeeneeas 2035
Jing Zhu, Fabio Dionigi, Wei-Xue Li, Jeffrey Greeley, Peter Strasser, Zhenhua Zeng

Intrinsic Activity and Ni-O-Fe Catalytic Active Site in Ni-Based (Oxy)Hydroxides for the Oxygen

EVOIUHION REACLION ...ttt ettt e b ettt et bt bt e bt et e s et ebesbesbeeneenean 2036
Fabio Dionigi, Zhenhua Zeng, Jing Zhu, Thomas Merzdorf, Donggyu Choi, Darya Ligay,
Malte Klingenhof, Paul Wolfgang Buchheister, Wei-Xue Li, Jeffrey Greeley, Peter Strasser

How Bulk Versus Surface Chemistry Affects the Surface Reconstruction of Perovskite Nickelates
and Their Activation By Fe IMPUIIIES .......ccccoiiiiiiiiiiieieeeie et 2037
Liam Twight, Shannon W. Boettcher

Evaluation of Nickel-Iron (Oxy)Hydroxide Catalysts in Varied Electrode Geometries Under
Industrially Realistic Conditions for Enhanced Alkaline Water Electrolysis .........cocovevereiieveneniencncneenen. 2038
Julia Hoffmann, Nicolai Schmitt, Artur Wiser, Bastian J. M. Etzold

Oxygen-Deficient Thermal Treatment Boosts Performance of Co-Ni-Fe Oxide Electrocatalyst in
Oxygen EVOIUtion REACHION ........cceiviiiiiiiiiiiiceccieeit ettt e et eve et s e e beesbeesseesbesssessaesseesseenseensessnenns 2040
Trang Minh Pham, Jaromir Hnat, Annette-Enrica Surkus, Robert Francke

Accelerated Discovery of Multi-Metallic Nanostructured Catalysts for Anion Exchange Membrane

Water Electrolyzers: Oxygen Evolution REaCtION .........cceeviiiriiniinininiiicieicicneeseneeieet e 2042
Ahmed A. Farghaly, Sammy Onajah, Marja Lalley, Melissa E Kreider, Shaun M Alia, Haoran
Yu, Deborah J. Myers

High Entropy Alloys as High Performance Catalysts for Electrolytic Water Splitting............cccccevveverencnen. 2043
Chun-Lung Huang, Yan-Gu Lin, Chao-Lung Chiang, Chun-Kuo Peng, Duraisamy Senthil
Raja, Cheng-Ting Hsieh, Yu-An Chen, Shun-Qin Chang, Yong-Xian Yeh, Shih-Yuan Lu

Dynamic Activity and Stability of Transition Metal (oxy)Hydroxide Oxygen Evolution

Electrocatalysts Under Steady and Intermittent Operation.............cceevueerueeieeierienieneene e eee e 2044
Raul A. Marquez, Thuy Vy Le, Michael Espinosa, Daniel Y Ko, Kenta Kawashima, Jay T
Bender, Andrei Dolocan, Nathan Miller, Delia Milliron, Joaquin Resasco, Charles Buddie
Mullins

Understanding the Reaction Activity of Ni(x)FexOH Towards Oxygen Evolution Reaction..........c..ccc....... 2046
Marta Costa Figueiredo

A Spray-Drying Approach for Highly Active Amorphous NiFe;O4 for AEM Water Electrolysis.................. 2047
Jan Witte, Vinzent Olszok, Alfred Weber, Thomas Turek

Electronic Structure Investigation of BSCF Catalysts during Electrochemical Water Electrolysis by

Using Time Zero Analysis and Advanced Operando X-Ray Absorption SpectroScopy .........cccceeeververereeenees 2049
Kuowei Liao, Weijie Cao, Neha Thakur, Mukesh Kumar, Toshiki Watanabe, Toshiyuki
Matsunaga, Yuki Orikasa, Yoshiyuki Kuroda, Shigenori Mitsushima, Yoshiharu Uchimoto

Research and Development Needs to Enable Renewable-Powered Liquid Alkaline Electrolyzers ............... 2051
Grace Lindquist
Solar Thermal Integrated Alkaline Water Electrolyser for Fast Ramping Up .......cccccoeciviiiiniiiiinienieeee. 2052

Dowon Bae, Nicolas Lecourt, Anton Guy, Jungmyung Kim

Effect of Catalyst and Electrode Structures on the Operating Current Densities of Liquid Alkaline
WaALET EIECLIOLYZETS ....vieuvieiiiceieeieectieteete ettt ettt e et e st e st e te et e esseesseesbessaessaesseenseesseassesssessaanseensennsens 2053
Sandip Maurya, Daniel Leonard, Manjeet Chhetri



The Effect of Cation Contamination on the Water Transport for PEM Water Electrolysis ...........cceeveevrennnne
Mehtap Oezaslan, Maurice Friedrichs-Schucht, Nico Heine, Frédéric Hasché

Limiting Current Density in Water Vapor-Fed Polymer Electrolyte Membrane Electrolyzers.......................
Mary Ebbert, Shawn Litster

The Effect of Water Quality on PEM Electrolyzer Performance............ccocoevveeieriieniiecienieiieneeseeie e
Mayra Rodriguez, Santosh Ravichandran, Prashant Sharan, Robert P. Currier, Alp Tugrul
Findikoglu

Understanding the Impact of Conditioning Protocols for Water Electrolyzers on Durability ...........ccccc.......
Sergio Diaz-Abad, Haoran Yu, Jaehyung Park, Nancy N. Kariuki, David A. Cullen, Deborah
J. Myers, Jacob S. Spendelow, Siddharth Komini Babu

Quantification of O, Crossover and Concurrent Faradaic Efficiency Loss of H, Production Via
PEM Water ELECtIOLYSIS. .. e ueeiuieitietietieie ettt ettt ettt et et e bt e s b e be e bt e et saeeeaeesbeenaeenteenteas
Anna T. S. Freiberg, Simon Thiele

Diagnosis of Voltage Losses of the Proton Exchange Membrane Water Electrolyzer with Nonlinear

Frequency ReSponse MEthOd. ..........cocuieiieiiiieiiecieceeieee ettt et aeesseseseeneesseeseenseensens
Tamara Milicic, Kasun Muthunayakage, Thanh Vu Hoang, Luka A. Zivkovic, Tobias Kasper
Skovborg Ritschel, Tanja Vidakovic-Koch

Understanding Mass Transport at High Current Densities in an Industrial Scale PEM Electrolysis
Test Cell - a Segmented Along-the-Channel APProach ...........ccoceevvieeiieciiiiiiiecieeeie e
Niklas Hensle, Tom Smolinka

Ag/Nico LDH Heterogeneous Structure for Efficient Alkaline Oxygen Evolution.............cccccccnenencnencnnen.
Minhua Shao, Yan Sun

Syntheses of Ni-Based Layered-Double Hydroxide Materials Via Liquid Phase Deposition Method
for ATKaline Water EICCIIOLYSIS ....cueivuiiiieiiiiicieecte ettt ettt e sttt et e eae e e et eete e beesbeessesssessaessaesseenseenseesnenns
Hiro Minamimoto, Tatsuya Okayama, Minoru Mizuhata

Boron Modified Nife-MOF-74 Catalyst for Application in Advanced Anion Exchange Membrane
WaALET EICCLIOLYZETS ....veuviiiiiiiiitiieeteet ettt ettt et ettt ebe et ettt sbe bt eaeeneen
Jiale Xing, Shaghayegh Bashiri, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric

Electrolyte-Induced Fe-Doping of LaNiO3; Model Surfaces for Water Electrolysis ..........cccoevvverieniieiiennenns
Phu Tran Phong Le, Jacobus Marko Sturm, Gertjan Koster, Anja Bieberle-Hiitter, Christoph
Baeumer

Highly Durable Compositionally Variant Bifunctional Tetrametallic Ni-Co—Mn—Fe Phosphide

Electrocatalysts Synthesized by a Facile Electrodeposition Method for High-Performance Overall

WALET SPIIEHING...c.uveviiiieiieie ettt ettt ettt e et et e e te et e e beeeaeeseeete e beesbeesseesseessasssesssesseesseesseessesssesssesseessennsens
Nageh K. Allam

Tuning Oxygen Evolving Catalytic Activity of a Precious Metal-Free Nickel Boride by a Cost-

g (1o AR (<11 1 Lo Yo O URERRRRPRPPRTT
Jean Marie Vianney Nsanzimana, Charles Otieno Ogolla, Max Kasper, Nastaran
Farahbakhsh, Manuela Killian, Benjamin Butz

Unveiling the Impact of Anion-Tuning in Copper-Based Chalcogenides on the Oxygen Evolution
REACHION. ...ttt ettt ettt sttt et e et et a bt et ne et e st saeaeenen
Harish Singh, Manashi Nath



Montmorillonite Clay-Based Electrocatalyst for Water Splitting Applications............cccceevveevveecverveneerieennnns 2074
Nandapriya Manivelan, Jeygeerthika Nagendran Reddy, Prabakar Kandasamy

(Invited) PEM Water Electrolysis Stack Development and Related Characterization Tools...........c.cccceeue.e. 2076
Dmitri Bessarabov

(Invited) Looking Beyond the Stack: A Systems Engineering Approach to Optimize Stack and

System Design Of EIECIIOLYSEIS .....couevtiririiirieieetere sttt ettt ettt saesre b sreeaeene 2078
Arend De Groot, Sara Fabrizio, Giulia Marcandali, Harshraj Gali, Jan Snajdr, Bryan T. G.
De Goeij, Dimitris Ntagkras, Simone Dussi

(Invited) Industrialization of PEM Electrolyzer Stack Platforms: Driving Lab-Scale Innovation to
MUlti-MW IMPICMENTALION .....eviitiiiieiietecite ettt et et e et e seesteeteebeesaesseesseesseesseesseessesssessaesseesseesseansessnens 2080
Peter Jaime Bouwman

(Invited) Stack Test Facility for PEM Water Electrolysis up to 400 Kilowatt and Lessons Learned at

STACK SCALE-UP ...ttt ettt et e bt e bt e bt et e et ee e e eb e et e e be e teenteebeesbeeeas 2082
Holger Janssen, Michael Hehemann, Eugen Hoppe, Walter Zwaygardt, Martin Johannes
Miiller

Statistical Investigation of the Reproducibility of Stack Components in a PEM Water Electrolyzer............. 2084
Eugen Hoppe, Holger Janssen, Martin Johannes Miiller

Diffusion-Bonded Unitized Anode Assemblies for PEM Electrolysis Stacks ..........cccccevieniiiininienceneeen. 2086
James Steele, Sean Gosselin, Alexander B Papandrew

(Invited) Shunt-currents in Alkaline Water-Electrolyzers and Renewable Energy..........c.ccoevvverienivenieenens 2087
Egil Rasten

Zero-Gap Liquid Alkaline Water Electrolyzers: Challenges in Benchmarking and Directions for
DIEVEIOPIMENL ......viieviieiieiiieiiecttesit ettt ettt e et e e et e te et e esbeesbesssesteeaeesseesseesseesseessasseesseesseessesssessaesssesseenseensessaenns 2089
Daniel Leonard, Sandip Maurya, Luis A Chavez, Rigobert Ybarra

Ni-Derived NiO Nanosphere Electrocatalyst for Hydrogen Evolution Reaction: The Effect of
Synthesis Variables on Activity and DUrability .........c.ccoceverieiieriiiinininiieteceneeseeeetet e 2090
Doha Mohammed, Luigi Osmieri, Haoran Yu, David A. Cullen, Piotr Zelenay

Electrodeposition of Non-Noble High-Entropy Alloys for Effective Hydrogen Evolution

ElOCtIOCAtALYSS .. eiviiutieiiieiieciee sttt ettt ettt et et e et e etbesteeste e te e beesseesaeeseeesseseesseesbeessesssessaesseesseenseensesrnanns 2091
Zachary Liam Carroll, Michel Haché, Bowen Wang, Lixin Chen, Uwe Erb, Steven Thorpe, Yu
Zou

Intermetallic Compounds Mo, TMB, (TM: Fe, Co, Ni) for Hydrogen Evolution Reaction ...........c..c.ccccee.. 2093

Fatma Aras, Ulrich Burkhardt, Marcus Schmidt, Gudrun Auffermann, Simone Altendorf, Yuri
Grin, Iryna Antonyshyn

Morphological and Surface Electronic Structure Design of Alloys Electrocatalyst for Alkaline HER .......... 2095
Chia-Chi Hsu, Thi Xuyen Nguyen, Jyh-Ming Ting

Hybrid Molecular Layer Deposition of Molybdenum-Aminates as Hydrogen Evolution Reaction
ElOCtIOCAtALYSS ... eeuviiuiieiticiieciiest ettt ettt ettt et e eabeetbesteeste e teesbeesseesaeeseeesseseesseesseesseessessaesaeesseenseenseernanns 2096
K. Alex Persson, Miika Mattinen, Giulio D'Acunto, Stacey F. Bent

How the Quasi-Eqilibrium Condition Has Obfuscated Electrochemistry in General and the
HOR/HER Discussion in Particual (Part 1) .........ccceeieiiiiieiiiiieieieeeieee et 2097
Christodoulos Chatzichristodoulou, Benedikt Axel Brandes



The Experimental Determination of the HOR/HER Activity on Platinum and the pH-, Cation-, and
Other EffECtS (PAIt 2)....uicuiiiiieeie ettt ettt et e et e et e e bt e e tae e taeesseessseessseessseassseesssaansseesssaensseessseenssaens
Benedikt Axel Brandes, Christodoulos Chatzichristodoulou

CoSeyx and CoSex/Reduced GO Composites as Electrocatalysts for Water Splitting.........c..cccoveveveerreeieenene
Gillian Collins

Interface Engineering of Transition Metal-Based Heterostructure Electrocatalysts for Enhanced
Hydrogen EvOIution REACHION .......c.eeiuieiiieiiiieeeiecie ettt ettt et e st ene e e eneeas
Rong He, Hongmei Luo, Meng Zhou

Direct Formation of Nifep Catalytic Films on Anion Exchange Membrane As Efficient HER
Catalyst for Water E1ectrolySiS DEVICE .......icviiuiiriieiieiieieiieciesieeste ettt s e e steebeesbeesbessaessaesseesseesseensessnens
Tanyanyu Wang, Kaiming Guo, Masahiro Kunimoto, Takayuki Homma

Water Splitting and BeYOnd..........co.ooiiiiiiiiieieeee ettt ettt
Prashanth W. Menezes

Investigation of the Activity and Stability of Manganese-Based Electrocatalysts for the
Electrochemical Oxidation of Water and Small Organic Molecules in Acidic Electrolyte............cccvevvrennnn.
Cassio L. P. Lucato, Fabio H. B. Lima

Nickel-Based Metal-Organic Framework Materials with Mixed Ferrocene-Based Ligands As
Anodic Catalysts for Water Electrolysis and Urea EleCtrolysis.........couveruierierierieiienieneeie e
Zhen Wei Hong, Chun-I Lee, Chun-Jern Pan

Transition Metal Oxide/Sulfide on the Ni Foam for Electrocatalytic UOR & OER .........ccccoovvevieniieirenne
Chih-Yu Liu, Thi Xuyen Nguyen, Jyh-Ming Ting

Electrocatalysis for Water Splitting Using Layered Zirconium Phosphate Nanomaterials ..........c..cccccecueeeen.
Jorge L Colon, Yannelly A. Serrano-Rosario, Sebastian Muiioz-Torres, Daniella Gibson
Colon, Biao Liu, Gabriela Garcia-Machado, Louise M. Defebve, Christopher Pollock

Exploring the Phase Transformation of Tri-Metallic Prussian Blue Analogue Pre-Catalyst for
Improved Oxygen Evolution REACHION .......cc.eeueiuiiiiriiiiiiininieieeteeene ettt
Thi Xuyen Nguyen, Kai-Hsiang Yang, Yen-Hsun Su, Jyh-Ming Ting

Bifunctional Noble-Metal Free Ternary Chalcogenide Electrocatalysts for Water Splitting.............ccccveene.....
Shantanu Singh, Ahamed Irshad Maniyanganam, Germany Diaz De La Cruz, Boyang Zhao,
Billal Zayat, Sri Narayan, Jayakanth Ravichandran

Enhancing Efficiency and Durability of PEM Water Electrolysis with Low Iridium Loading
through Nanofiber-Modified Porous Transport E1ectrodes ............cccevieiieiiiiiiiiiieieceeee e
Xin Wen, Bastien Penninckx, Sankar Sasidharan, Ellinor Ehrnberg, Qi Li, Fabian Wenger

Coating Titanium Transport Layers for Enhanced Short and Long Term Performance in PEM Water

B T g e) £ T O] USSR
Lukas Stein, Mohammed Ismael, Boris Bensmann, Richard Hanke-Rauschenbach, Arne
Dittrich, Dominic Walter

Advancing Green Hydrogen Production with Innovative Materials and Coatings...........ccccocevcerereeienieniennnne
John L Dimeglio, Samuel L Esarey, Menggiao Yang

Advanced Porous Transport Electrode for High-Performance Proton Exchange Membrane Water
ELECIIOLYZRIS ...ttt et b ettt a e e bbbt ettt na e st be bt e ae et ete st
Zhigiao Zeng, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric



Development of a 4-in-1 Device to Measure Component Properties of Gas Diffusion Layer/Porous

Transport Layer for Both Proton Exchange Membrane Fuel Cell and Water Electrolyzer ............ccccceeene..e. 2119
Xiaozi Yuan, Elton Gu, Khalid Fatih, Marius Dinu, Nima Shaigan, Elizabeth Fisher, Ali
Malek, Louis-Philippe Lefebvre, Roger Pelletier, Shirley Mercier

Microstructural Characterization of Porous Transport Layer Coatings ..........c..ccuevveerreecveeceesveseeseenveesseenens 2121
David Arregui-Mena, Tomas Grejtak, Neus Domingo Marimon, Genevieve Stelmacovich,
Svitlana Pylypenko, Chang Liu, Guido Bender, David A. Cullen

Doping of Porous Transport Layers to Optimize Electrical Contact Behaviour in PEM Water
ELECHIOLYSIS CRIIS ...ttt ettt ettt et e s e s bt e s bt e bt e bt et e saeeeaeesaeenteenteenteas 2122
Lukas Stein, Mohammed Ismael, Boris Bensmann, Richard Hanke-Rauschenbach

Stability of Bipolar Plates in Proton Exchange Membrane Water Electrolysis: Dissolution Studies

of Titanium and StaiNlESS STEEL .........ooovviiiiiiii et ee e eetee e e et eeeeareeeeeareeeennreeeeenns 2124
Lena Fiedler, Tien Ching Ma, Birk Fritsch, Jan Henning Risse, Michael Lechner, Dominik
Dworschak, Marion Merklein, Andreas Hutzler, Karl J. J. Mayrhofer

102-RENEWABLE FUELS VIA ARTIFICIAL PHOTOSYNTHESIS OR HETEROCATALYSIS
10

(Digital Presentation) New Earth-Abundant Photoelectrocatalyst and Pathway for CO»
ELECIIOTEAUCTION ...ttt ettt st et bbbt et sb et ese bbb e s e 2126
Andy Galvez Rodrigue, Octavio Martinez Perez, Steven Bergens

CuO/Sb,S; Nanoarchitectures for Enhanced Charge Generation/Separation for
Photoelectrochemical Hydrogen EVOIUtION .........coeiiiiiiiiiiii e 2128
Mohit Kumar, Challapali Subrahmanyam

Totally Tubular TiO, Nanotubes as Semiconducting Material for Dye-Sensitized Photoelectrodes.............. 2130
Joseph Daniel Chiong, Nhat Truong Nguyen, Marek B Majewski

MFe,;04 (M: Cu, Ni)/SnSomagnetic Core-Shell Heterostructure for Photocatalytic H, Generation
and Environmental Remediation ..........cccoiiiiiiiiiiiiie ettt 2132
Devanshi Zala, Indrajit Mukhopadhyay, Abhijit Ray

Coherent Charge Hopping Suppresses Photoexcited Polarons in ErFeOs........cccoevieiiieiiiienieiieieeecee 2133
Ye-Jin Kim, Jocelyn Mendes, Jonathan Michelsen, Hyun Jun Shin, Nara Lee, Young Jai Choi,
Scott K Cushing

Coupling Cuprous Oxide with Upconversion Materials: A Holistic Approach to Efficient Solar
WALET SPIIEEING ...c.vvevieiieieeie ettt et et et e et e st esteebeesseesbesseesseeseenseesseesseassesssesseesseenseasseassesssenseenseensennsens 2134
Yerbolat Magazov, Viadislav Kudryashov, Magzhan Amze, Nurxat Nuraje

(Invited) Unraveling the PEC: Insight and Strategies for Addressing Materials Design By ML
1170103 o SRR SUSR 2136
Renata Solarska, Krzysztof Bienkowski, Witold Szejgis

Defect Engineering of WO; by Rapid Flame Reduction for Efficient Photoelectrochemical

Conversion of Methane into Liquid OXYZENates ........ccvecververiierierieeriierieeeeeiesseesteeseesessessaesseesseessesssessnenns 2137
Ho Kun Woo, Ankit Kumar Gautam, Jaxiry Barroso-Martinez, Arthur Baddorf, Kai Zhou,
Yoon Young Choi, Jiajun He, Alexander Mironenko, Joaquin Rodriguez Lopez, Lili Cai

(Invited) Efficient P-Doping Via Suppressing Bad P—Sn Interaction...........cccceceverereninieneienenenceeeceneen 2138
Ji-Hyun Jang



(Invited) Novel Anodic Oxide Nanotube Array Architectures for Solar Photoelectrochemical Fuel
L3 11<3 215101 o OSSRt 2139
Oomman K Varghese

(Invited) Photoelectrode Design for Photoelectrocatalytic Hydrogen Production ............ccocevvevvenieeiiennnns 2140
Lianzhou Wang

Influence of Oxygen Vacancies in Lag 4SrocFeOs.5 Perovskite Oxide Nanoparticles for the Oxygen
EVOIUtION REACLION ...ttt ettt et sb sttt et na e st nbe b b eneen 2141
Geletu Qing, Jingyi Chen

Surface Decorated SnOx modifiers Boost Oxygen Reduction and Hydrogen Evolution Reaction
Performance of Pt INANOTOGS. .......cc.coviiiiiieiiciieiete ettt ettt be et e e e esbessbessaesaeesseesseensessnenns 2142
Pin Yu Liu, Tsan-Yao Chen, Dinesh Bhalothia, Pochun Chen

Photocatalytic Methane Oxidation and Removal Mediated by Free Radicals..........cccccoooeeviiiiniinienien. 2143
Gang Wan, Arun Majumdar

(Invited) A Hybrid Electrochemical and Catalytic Compression System for Direct Generation of
High-Pressure Hydrogen at 350 AtmoSpheric PreSSUIe............cvvveriieriieriieieeiesie sttt 2144
Chengxiang("cx") Xiang

(Invited) Selective Glucose Conversion into Gluconic Acid By Dye-Sensitized

PhotoelectrochemiCal Cell........ccooiiiiiiiiiiieiiiiiee ettt ettt s 2145
Muhammad Zain Qamar, Hyeong Cheol Kang, Francis Asiam, Muhammad Sadiq, Jae-Joon
Lee

(Invited) Controlling Electric Fields and Hydration at Electrochemical Junctions Using Surfactants........... 2146

Jahan M Dawlaty, Anwesha Maitra, Anuj Pennathur, Cindy Tseng

(Invited) Following Energy Transduction from Light Absorption to Product Formation in

PhOtOCIECIIOCALALYSIS ...evvieieiieiiieticie ettt ettt ettt eee e s tee s te e teesbeesbeeseeess e seesseesseessesssessaesssesseenseensessnanns 2147
Anwesha Maitra, Livia Belman-Wells, Chengye Huang, Sanjana Nalige, Stephanie Hart,
James Utterback, Alex J King, Tom Sayer, Srijan Bhattacharyya, Jocelyn Mendes, Adam Z.
Weber, Scott K Cushing, Andres Montoya-Castillo, Naomi S. Ginsberg

Application of Fe304@MoS2 & Co@MoS2 for Electrocatalytic Nitrogen Reduction Reaction
Under the Magnetic FI@ld .........ooiiiiiiiiee ettt ettt ettt et e e et e et 2148
Shao-Che Wang, Shao-Che Wang, Chia-Chen Ho, Shao-Sian Li

(Invited) Design Rules for (Li-mediated) Photoelectrochemical N, Reduction to NHz .....cccoecvevienininencnnee. 2149
Adam C. Nielander

Mitigating Side Reactions in Electrocatalytic Ammonia Synthesis by Nitrate Reduction .............ccccceeeeen. 2150
Zhenhuan Zhao, Niangiang Wu

Measuring Charge Selective Contacts on Semiconducting Photocatalyst Particles .........c.ccoceoevenencnenennee. 2151
Aaron James Kaufman, Shannon W. Boettcher, Meikun Shen

A Model Validatory Approach in Determining Solar Panel Tilting Angles and Orientations at the
Brikama Environment of The Gambia ..........ccccociiiiiiiiiiiiieeeee et 2153
Tyoyima John Ayua, Musa Camara

Value-Added Electrolysis Hydrogen Production Via Methanol Oxidation over a Synergetic Pt;-W
DUAL-STEE CAALYST.. .ttt ettt ettt sttt ettt et ae st beeb e et et et et e sbesbesbeeaeeneen 2154
Meng-Che Tsai, Yohannes Ayele Awoke, Wei-Nien Su, Bing Joe Hwang



Atomic Layer Deposition of Noble Metal Nanoparticles for Electrocatalytic Applications ...........cccceceeueeee. 2155
Bilal Bawab, Raul Zazpe, Jhonatan Rodriguez Pereira, Hanna Sopha, Jan M. Macak

Investigation of Cu-Oxidation and Its Roles in Unassisted CO, Reduction and Electrochemical

OXYZEN EVOIULION. ....cutiiiiiiiiiiieiieiteeie ettt ettt ettt e e be st e s teeste e seesseesaesseeeseessaessaesseassasssesssesseesseenseensessnenns 2156
Pooja Basera, Marija Zoric, Yang Zhao, Shannon W. Boettcher, Amy Codones-Hahn, Michal
Bajdich

(Invited) In Situ Study of Catalyst Structural Evolution during CO; Electroreduction by
Development of Electrochemical Liquid Cell TEM .........ccccoiiriiniininininieiiiciencneneeieeeetereneene e 2157
Haimei Zheng

(Invited) Systems of Microenvironments for CO, Reduction into Liquid Products...........ccccecevenencnencnen. 2158
Frances Houle

(Invited) Electrochemistry and Operando Spectroscopy of the Upgrade of CO2/CO to Fuels and
CREIMICALS ...ttt st ettt be bt bttt e e et s bt bt e ae et na et naesheeaeeaeen 2159
Edward Hartley Sargent

(Invited) Solar Fuels Systems: Interfacing Catalysts and Semiconductors for H, Production, CO,
Reduction, and Related CREMISIIIES...........oooviiieeiiie ettt eeee e e et e e et eeeeaaeeeeeaaeeeeeaneeeeenneeeesnreeeans 2160
Thomas F. Jaramillo

(Invited) Ternary Oxide Semiconductors and Alloys for Photoelectrochemical Applications: Hope
AN REALIEY ....oviiiieiiciect ettt ettt et e et e e et e s te e te e beesseesaeeseeese e seesseenseessesssessaesseesseenseensessnenns 2161
Krishnan Rajeshwar, Abhishek Rawat, Fahad Danladi

(Invited) Evolution of Single Atom Catalysts during CO; Electrocatalytic Reduction .............ccccecevererueenen. 2162
Beatriz Roldan Cuenya

(Invited) On Solar SEaWater SPILHNG......cc.eeiriiieieieee ettt ettt ettt sttt ese et e e seesteseeseeeneenean 2163
Lionel Vayssieres

(Invited) Designing Photocatalytic Membrane to Direct Electron and Hole Transport..........c.ccocceveverenuennee. 2165
Anthony Kipkorir, Gavin Ealy, Yiseul Yu, Prashant V Kamat

(Invited) The U.S. Department of Energy’s Hydrogen Consortium for Advanced Water Splitting
IMLAEETIALS .....eviviieiieteete ettt ettt et e et eett e e bt e beesbeesseessesss e saesseesseesseasseesseessesseesseenseesbeessessaessaesseenseensesrnanns 2166
James Vickers, David Peterson, William Gibbons, Katherine Rinaldi

Probing the Catalyst-Ionomer Interface during Electrochemical CO; Reduction ...........ccccoeevenincncncnenee. 2168
Zhu Chen, Pulkit Jain, Nhan Huu Huy Tran, Shane Fuentecilla

(Invited) Photocatalyst Sheets for Scalable Solar Fuels Production from Water and CO» .......ccceeevevrueenenen. 2169
Qian Wang

(Invited) Soapy Molecules for Photocatalysis in Soft Membranes: A Multidisciplinary Approach
TOWAIdS SOIAT FUCLS ...eeiiieee ettt ettt ettt et et et e e et e s seesbeenbeeaeeneesnneene 2171
Sylvestre Bonnet

(Invited) Electrolyte Engineering for Disruptive Cost Reduction of Electrolyzer: Hydrogen
Generation from Dense Carbonate Buffer SOIULION. .........cc.viiiviiiiiiiiiieceieeeeeeee e 2172
Kazuhiro Takanabe

(Invited) 14.8% Quantum Efficient Gallium Phosphide Photocatalyst for Hydrogen Evolution................... 2174
Kathleen Becker, Chengcan Xiao, Samutr Assavachin, Anna Kundmann, Frank E Osterloh



(Invited) Photocatalytic H, Evolution Activity of Anisotropic-Shaped ZnSe-AgInSe; Solid Solution
Quantum Dots with a Near-IR-ReSPONSIVITY ......cc.eeiuiiiiieiiiieiieiieie ettt
Tsukasa Torimoto, Ko Masuoka, Kazutaka Akiyoshi, Taro Uematsu, Susumu Kuwabata,
Tatsuya Kameyama

Spectroscopic Elucidation of Phase Evolution in NiO/YSZ Under Oxidative and Reductive Gas
ENIVITOTITIEIIES ...ttt ettt h et b e st ea et et e bt s bt eb e e st em b e e et e s bt ebeebeenten b e s e besbesbeeneenean
Neelesh Kumar, Bar Mosevitzky Lis, Eranda Nikolla, Israel E Wachs

Schottky-Barrier-Free Plasmonic Photocatalysts for Solar-Driven Ammonia Synthesis .........c.ccocceverereeneee
Boyuan Wu, Jianfang Wang

Elucidating the Oxygen Evolution/Reduction Reaction on M-Doped Cobalt Oxide (M=Mn,Fe,Cu)

Electrocatalyst for Metal-Air Batteries.........cveiirieriieiiieieeiecieseerie ettt et e teenseeeseseaessaesseesseenseensessnenns
Deepak Seth, Asutosh Behera, Mohd. Ussama, Jyotsana Kala, Manish Agarwal, Aninda J
Bhattacharyya, M. Ali Haider

Adjusting the Catalytic Performance of MIL-88B(Fe/Co) through Structural Transitions ..........c..cccceevueennen.
Xiang He

Oxidation of Ethylene Glycol into Valuable Chemical Using BiVO4 Photoanode..........cccccceevenenincnencnee.
Takuya Sakurai, Qian Wang

(Invited) Changes in Electric Double-Layer Structures Under Localized Surface Plasmon
EXCIEALION ..ottt ettt sttt h et e b s bttt be bbbt b e sh ettt b e bt e
Hiro Minamimoto, Futa Shiga, Minoru Mizuhata

(Invited) Electrochemical Modulation of Energy Transfer in Plasmonic-Polymer Hybrid
NANOMALETIALS ...ttt ettt ettt st b e bt ettt et s bt bt e bt estean et e b e sbesbeebeeueeane
Christy F. Landes

(Invited) Plasmon-Driven Nitrogen PhotofiXation ............ccceeiieiiiniineniiieeiee e
Jianfang Wang

(Invited) Designing Plasmonic PhotoCAtalysts ...........coceviririiieiinininineneetctentese et
Emiliano Cortes

(Invited) Synthesis and Visible-Plasmonic Properties of Intermetallic Nanoparticles ...........ccccocevcererencnnee.
Toshiharu Teranishi

(Invited) Fundamentals of Plasmon-Induced Charge Transfer in Semiconducting Materials:

Showcasing OFR CatalYSIiS .......cecuieuiriieieiiieiieite ettt ettt ettt et e sttt et eat e e et et e teenteentesneesneeees
Sanjeev Mukerjee, Benjamin William Kaufold, Parisa Nematollahi, Bernardo Barbiellini,
Dirk Lamoen, Arun Bansil, Sijia Dong

(Invited) Photocatalysis from Plasmonic Metals to Plasmonic Semiconductors..........c.cceceeveverenencneneenee.
Niangiang Wu

(Invited) Photophysics and Photochemistry of Individual Plasmonic Nanostructures............ccccceeeeveeneeenenne
Stephan Link

(Invited) Unraveling Hot Carrier Transfer Processes in Plasmonic Catalysis ..........ccocceeverieieneniencncncenen.
Giulia Tagliabue

(Invited) Plasmon-Driven Photochemistry for the Synthesis of Metal Nanostructures............ccoeceeveeereenne
Joseph S Duchene



(Invited) Ultrafast Spectroscopy of Nanostructured Plasmonic and Energy Conversion Materials................ 2199
Gary P. Wiederrecht

(Invited) Simultaneous Use of Electric Fields and Plasmonic Carriers for Catalysis.........ccceceverererencnee. 2200
Prashant K Jain
(Invited) Near Field Photocatalysis for Site-Selective Reactions By Using ZnO Nanoplates.........c...ccc....... 2201

Tetsu Tatsuma, Seung Hyuk Lee, Yuki Oba, Genki Horiuchi

(Invited) Boosted Photoelectrochemical Water Splitting Performance by Plasmonic Assisted

TerNary HEETOSIIUCIUTES .....ccuveeiieiiieeiieeiteeiee et e eite ettt et e et e esaeeestaeesateesseeensaeessseensseessseensseessseensseensseennnanns 2202
Fang Xie
(Invited) Mapping the Nanoscale Photochemical Activity of Photonic Nanostructures ............ccccevveveeenenne 2203

Olivier Henrotte, Alberto Naldoni

(Invited) Thermal and Plasmon-Mediated Catalytic Transfer Hydrogenation Reactions on
Nanostructured Metal SUITACES .......cc.oouiiiiiiiiiee ettt st ene 2204
Hui Wang

(Invited) Plasmonic and Electrochemical Approaches to the Synthesis of Tailored Catalyst
IMAEETIALS ...ttt bttt b e b s h ettt b e a e eh e ae bttt na et aesae et eaeen 2205
Michelle L. Personick

Elucidating Photoelectrochemical Corrosion at I1I-V Semiconductor/Electrolyte Interfaces Using
Electrochemical Impedance SPeCtrOSCOPY .....ecvverrieriieriieiierieiiesterieesteeteetesttesteeteenseeesesssessaessaesseensesnsessnenes 2206
Mitchell J. Hansen, Myles A. Steiner, James L. Young, Todd G Deutsch, Ryan O'Hayre

(Invited) Sub-Particle-Resolution Microscopy Reveals Inter-Facet Junction Effects on Particulate

PROTOCIECIIOAES ...ttt ettt ettt et e e e e bt e s bt e bt e bt eateeaeeeaeesaeenteenteenteas 2207
Peng Chen
(Invited) The Oxidation Mechanism of Cu with Operando X-Ray Spectroscopy Techniques....................... 2208

Angel Garcia-Esparza, Dimosthenis Sokaras, Junko Yano

(Invited) Time-Resolved in Situ Electrochemical SFG Study of Hot Electron Transfer from Metal
E1ectrodes t0 AQSOTDALES .........eeuiiuieieiiteite ettt ettt ettt et e et et bt eb e bt e st et et e nbesbeebeeneenean 2209
Tianquan Lian

(Invited) Charge Separation and Stabilisation in Photocatalyst Materials for Solar Driven Water
SPIIEEIG .ottt ettt st b e bt ettt a e bbbt e a et et b e bbbt ettt sbe bt eneeaeene 2210
James Durrant

(Invited) Probing Spin Selective Surface Chemistry with Circularly Polarized XUV Light.........c.cccoue.ne...e. 2211
L. Robert Baker, Harshad Gajapathy, Martin Schutlze

(Invited) Understanding Carrier-Selective Catalyst/Semiconductor Contacts in Water-Splitting
Photoelectrodes and Photocatalyst PartiCles. ..........coiiirirrieiiiienieieieeee e 2212
Shannon W. Boettcher, Aaron James Kaufman

(Invited) How to Mitigate Excited State Polaron Formation in Transition Metal Oxide
PROLOCALALYSES ...evieiieiieieeie ettt ettt et e et et e st e e b e e b e e saesseesse e seenseesseesseessesseesseesseenseenseenseeseenseenseenseensans 2213
Scott K Cushing

(Invited) Resolving Catalytic Mechanism at an Electrode Surface: Thermodynamics & Kinetics of
L 1ot Te) 1 BN £ oSSR 2214
Tanja Cuk



Small Polaron Dynamics in Transition Metal Oxide Photoelectrodes.............ccceoerirenereeienicnenenenenennne 2215
Jinzhong Zhang, Ye Yang

(Invited) Probing Electrolysis Interfacial Chemistry: From Well-Defined to Complex Interfaces
Under in Situ and Operando Conditions Using Ambient Pressure XPS..........ccceoieviieiinienienieiecie e 2216
Ethan J. Crumlin

(Invited) In Situ x-Ray Spectroscopy for Energy Materials ..........c.ccoceverirerieienenienenineceeienenene e 2217
Chung-Li Dong
(Invited) In Situ spectroscopy of Electrocatalytic and Photocatalytic Interfaces ..........cccocevevevierienieenirennens 2218

Stephen B. Cronin

(Invited) In Situ Photoelectron Spectroscopy Reveals the Chemical Nature of Semiconductor
SUITACE STALES ...c..eevtemtitertirteeie ettt ettt ettt ettt a ettt st e e bt bt e at et e b e st e st e ebeebeeseemtennenaesbesbesueeanens 2220
Marco Favaro

(Invited) Probe the Reaction Intermediates on Noble Metal Electrodes during Oer with Vibrational
SUM FreqUENCY SPECIIOSCOPY ..vveerurieriieritieriteiiieeieesttesteesiteesbeesiteesbeesabeesabeessteesseessteesaseesateesnseesnseessseesnne 2222
Yuke Yang, Felix Gerke, Tao Yang, R. Kramer Campen, Yujin Tong

(Invited) Manipulating Interfacial Electrochemistry with Moiré Superlattices...........cccevvuerieniienieencnncnenne 2223
Daniel Kwabena Bediako

(Invited) Upconverted Hot Electrons from Semiconductor Nanocrystals for Enhancing

PROLOCALALYSIS ....evvevieiieie ettt ettt ettt et e st e st e bt e bt e saessaeeseesseenseenseesseessesssesseesseenseenseensesnnenseenseenseensens 2224
Dong Hee Son

(Invited) Perovskite/Perovskite Tandem Photoelectrodes for Unassisted Water Splitting...........c.ccecceeveeene 2225

Yanfa Yan, Zhaoning Song

(Invited) Techno-Economics of Photoelectrochemical Water Splitting and Progress in Cost
Reduction of High-Efficiency III-V PhotoabSOIDErs...........cciviirieriieiieiieieeieeeeceese e 2226
Todd G Deutsch, Keenan Wyatt, James L. Young, Myles A. Steiner

(Invited) Semi-Monolithically Integrated Photoelectrochemical Devices for Unassisted Water
SPIIEEINE .ottt ettt ettt ettt et e e st e teebeesbeesaessseese e beesbeesseesbeesbesseeseesbeenbeeneeereeereenteenbaenbeenbeeraeareenns 2227
Nicolas Gaillard

(Invited) Porous Crystalline Frameworks as Intrinsic Photocatalytic Materials ..........c.ccecceveeveninicncnenennen. 2228
Daniel Streater, James Nyakuchena, Jier Huang

Easy Scalable Solid-State Synthesis of Highly Efficient Synergetic 2D/1D Micro/Nanostructured g-
CsN4/MeS (Me=Cd, Mo) Photocatalysts for Organic Dye Degradation and Hydrogen Evolution ................ 2229
Natalya Khan, Fail Sultanov, Zhumabay Bakenov, Almagul Mentbayeva, Batukhan Tatykayev

Revealing the Role of Redox Reaction Selectivity and Mass Transfer in Current—Voltage
Predictions for Ensembles of Photocatalysts ..........cooiiiiiiiiiiiierieeteeee e 2230
Luisa Barrera, Daniel V. Esposito, Shane Ardo, Rohini Bala Chandran

The Synthesis of Highly Durable Pt-Based Hollow Nanocatalysts for Oxygen Reduction Reaction ............ 2231
Shutang Chen

Multifunctional Nanocomposites Synthesized By Solid-Phase Method with High Photocatalytic,

Antibacterial, and FUngicidal ACHVILY.......c.eeiiiiiiieiiee ettt ettt 2232
Saparbek Tugelbay, Batukhan Tatykayev, Gabor Mucsi, Andrei Shevelkov, Zhandos
Shalabayev, Natalya Khan, Mukhambetkali Burkitbayev



Demonstration of a Robust, Compact Photoelectrochemical (PEC) Hydrogen Generator..............cc.cceveee.. 2234
Joel Haber

Levelized Cost and Carbon Intensity of Solar Hydrogen Production from Water Electrolysis Using

a Scalable and Intrinsically Safe Photocatalytic Z-Scheme Raceway System ..........ccccccevevvvvieriieneenieenieenenns 2235
Yaset Acevedo, Stephanie Collins, Daniel V. Esposito, Rohini Bala Chandran, Shane Ardo,
Hanna Breunig, Brian James

Non-Isothermal Operation of Membrane Electrode Assembly-Based CO» Electrolyzer for
Enhanced Energy EffICIENCY .....c.coiiiiieiieieeec ettt ettt et et sne e s e seeneeas 2237
Jieyang Li, Changhao Luo, Huanlei Zhang, Wanping Xu, Meng Lin

Molecule-Derived Coatings Improve the Selectivity and Durability of CO, Reduction on
ChalcogenidephotOCAtNOUES ........cc.eiriieiieie ettt ettt st s e te e e e b e esbesssessaessaeseenseensessnenns 2238
Joel Haber

Aggregation of Homogeneous Porphyrin Catalysts in Organic Electrolyte Broadly Inhibits
Electrochemical CO; Reduction Performance........ccc.uuveviiiiiiiiiiiiiiei e 2239
Kaitlin L. Branch, Erin R. Johnson, Eva Megan Nichols

Cascade Catalysis Systems That Use a 3-Terminal Tandem Architecture.............cceevvveciercierieneeneenieeeeenenne 2240
Matthew Salazar, Ann L Greenaway, Emily L. Warren, Frances Houle

Scaling-up a Photo-Electrocatalytic Reactor for CO, Capture and Conversion to Syngas............cccceeeerueenne. 2241
Simelys Hernandez, Hilmar Guzman, Federica Zammillo, Roger Miro Serra, Alberto Lopera,
Alberto Lopera, Adrianna Nogalska, Maria J. Lopez Tendero, Miriam Diaz De Los Bernardos

Modeling Diurnal and Annual Ethylene Generation from Solar-Driven Electrochemical CO,

REAUCHION DIEVICES ...t e et e e e e e e et e e e eetee e e eenaeeeeteeeeeenseeeeenneeeanreeeans 2243
Kyra M. K. Yap, William Wei, Melanie Rodriguez Pabon, Justin C. Bui, Lingze Wei, Sang-Won
Lee, Adam Z. Weber, Alexis T. Bell, Adam C. Nielander, Thomas F. Jaramillo

Large-Scale Artificial-Photosynthetic Production of Formate and Isolation of Pure Formic Acid ................ 2244
Naohiko Kato, Shintaro Mizuno, Masahito Shiozawa, Yoshihiro Kikuzawa, Natsumi Nojiri,
Takeshi Morikawa, Yasuhiko Takeda

103-MATERIALS FOR LOW TEMPERATURE ELECTROCHEMICAL SYSTEMS 10

(Digital Presentation) Multiscale Modeling of Two-Phase Transport in the Membrane Electrode

Assembly of Polymer Electrolyte Membrane Fuel Cells: Effect of Relative Humidity and

TEIMPETALUTE ...ttt ettt ettt ettt et ettt ea e eh e e s bt e bt e et eaeeemeeeaeees e e bt emteamseemteemseeseeaneeseenseeneesnnenne 2247
Pablo A. Garcia-Salaberri, Arturo Sanchez-Ramos, Iryna Zenyuk

(Digital Presentation) Improvement of Oxygen Reduction Activity on Ti Oxide-Based

ELECIIOCAIALYSE ...ttt ettt et b ettt b e bbbttt ettt b b it eaeen 2249
Koichi Matsuzawa, Momo Obata, Yuu Takeuchi, Takaaki Nagai, Ryuji Monden, Akimitsu
Ishihara

(Digital Presentation) The Effect of Coating Quality on Water Transport in the Gas Diffusion Layer
OF PEM FUEL CRIIS ...ttt ettt bttt b et e s et et e e bt bt e bt en e e st et e besbeeaeeneenean 2251
Alexandru Herescu

Development of Binderless Graphite Compact for Bipolar Plate Production ...........ccccecceceevvevenincncneneenen. 2252
Linsea Paradis, Javier Mena-Garcia, Ramakrishnan Rajagopalan



The Impact of Catalyst Layer Fabrication Procedure on Layer Morphology, Transport Properties

and Performance in Low-Temperature PEM Fuel Cell ...........ccooiiiiiiiiiiiieeeeeeeee e 2253
Martin Prokop, Miroslav Hala, Martin Vesely, Pavel Capek, Tatiana Zubkova, Kathleen
Heinrich, Andreas Willert, Ralf Zichner, Karel Bouzek

Operando X-Ray Fluorescence Analysis of Dynamic Cerium Radical Quencher Motion

PerpendiCular t0 MEA .........ooiiiieiee ettt ettt sttt et e et s eete et e e te e s b e esbeesaesraesre e beenbeenseernans 2255
Yuki Orikasa, Aika Takezawa, Kaoruko Morita, Chengchao Zhong, Yoichiro Tsuji, Takahiko
Asaoka, Maria Ohki, Oki Sekizawa, Kiyofumi Nitta

Open Circuit Voltage Hold Induced Degradation Under Dry Conditions and Recovery Strategies in
PEMEC ELECLIOUES ...ttt ettt sttt ettt sttt ettt s ae sttt ettt naesbesbesaeeaeeneen 2256
Konstantin A. Weber, Hubert Andreas Gasteiger

Functionalisation of Carbon Catalyst Support By Plasma Treatment for PEMFC Cathode.............ccccceue.. 2258
Pierre-Yves Blanchard, Alice Parniére, Nicolas Donzel, Sara Cavaliere, Jacques Roziere,
Deborah J. Jones

(Invited) The Impact of in-Situ Activation of a C-Coated Catalyst on the Performance and

Durability in Proton-Exchange Membrane Fuel Cells ...........cccooieriiriiiciiiiieicceeeeieeie et 2260
Franziska Carmen Hnyk, Timon Lazaridis, Leonardo Isaias Astudillo, Markus Achim
Schilling, Markus Ruben Pietsch, Hubert Andreas Gasteiger

Revealing the Path-Dependence of Catalyst Degradation in Polymer Electrolyte Fuel Cells...........c.c........ 2263
Lei Cheng, Morteza Rezaei Talarposhti, Jonathan Braaten, Kaustubh Khedekar, Iryna
Zenyuk, Matthew Coats, Svitlana Pylypenko, Nathan Craig, Christina Johnston

Achieving High Performance with High Oxygen Permeability lonomer (HOPI) in Heavy Duty Fuel
CRILIMEAS ...ttt s h e bt bt e a et et bt bt e bt e ht e s et e bbbt e bt st e sttt bbbt eaeen 2264
Natalia Macauley, Derek James Strasser, Kathryn Coletti, Shuo Ding, Emily Tong, Bingzhang
Zhang, Jiashun Liang, Gang Wu

Operando Characterization of Water Flux across Hydroxide-Exchange Membranes.............ccccceveeveenrnccnne 2266
Catherine M. Weiss, Brian P Setzler, Adam Z. Weber, Yushan Yan

Manganese Oxide Gas Diffusion Electrode Conditioning and Electrochemical Doping for
Reversible Oxygen Reduction/Evolution REaCtIONS..........cccccviriiriiririneiiiieiiienesieseeicee e 2267
Yu Pei, Wen Yu Wu, David P. Wilkinson, Elod L. Gyenge

Synthesis of a Novel and Highly HOR/HER Selective Ru@Pt/TiO,/C Catalyst Exhibiting Strong
Metal-Support Interactions (SMSI) for PEMFC APpPliCations ..........ccceeeuieiieieseeniieieereeieeeeseesieesveeveenens 2269
Nhat Long Tran Pham, Corbinian Groen, Hubert Andreas Gasteiger

Interrelationship between Different Aspect of Materials for Low Temperature Water Splitting
LT 11010 (o OSSR SRURRPRRt 2272
Tadashi Ogitsu

Investigating the pH-Dependent Activity, Selectivity, and Dynamics of Metal Nitride

Electrocatalysts for Fuel Cells and ELECtIOLYZEIS .......cc.vecvivieiieniieiieie ettt eve e seeesseeseeeesene e 2273
Colin Flynn Crago, Ashton M. Aleman, Tana Siboonruang, Thomas F. Jaramillo, Michaela
Burke Stevens

Tuning the Bifunctional Properties of Cell Reversal-Tolerant Ir-Pt Electrocatalysts for HOR and

Philipp Seidel, Giulia loselli, Sonja Blaseio, Sooyoung Yoon, Frédéric Hasché, Mehtap
Oezaslan



(Invited) Nitrogen-Doped High-Entropy Alloy as Efficient and Stable Electrocatalyst.........c.ccocceverereruenee.
Xueru Zhao, Hao Cheng, Xiaobo Chen, Qi Zhang, Chenzhao Li, Jian Xie, Nebojsa S.
Marinkovic, Lu Ma, Jin-Cheng Zheng, Kotaro Sasaki

Structure—Activity—Stability Relationship of Ru-Ir-Ti Electrocatalysts for the Oxygen Evolution

REACTION ...ttt b e et b e h e st et et e e bt e bt e bt e st en b et e be e bt ebeebeen e e st et e beebeeteeneenean
Leopold Lahn, Viktoriia A. Saveleva, Andrea M. Mingers, Nora Vorlaufer, Heena
Khanchandani, Peter Felfer, Olga Kasian

Breaking through the State-of-the-Art Frontier in Oxygen Electrocatalysis: Geometry Adaptive
L0 171 ) S S (€ 72N O] OSSPSRt
Ritums Cepitis, Vladislav Ivanistsev, Nadezda Kongi

Synthesis and Characterization of Platinum on Carbon Nanoparticles Selectively Coated with

TtaniumM NItFAE (TIN) couvieieiieiieeeeeee ettt st e s e et et e eseesaesseesseesseesseenseessesssessaesseeseenseensessnnns
Richard Ortiz, Saidjafarzoda Ilhom, Mor Kattan, Fatih Bayansal, Matthew Maramo, Yair
Ein-Eli, Necmi Biyikli, Jasna Jankovic

Composition-Dependent Dynamics of Nickel-Iron-Cobalt Metal Catalysts for Oxygen Evolution
REACTION ...ttt ettt b e et b e h e st et et e bt e bt e bt e st en b et et e e bt ebeebeen e e st et e benbeebeeneenean
Milenia Rojas Mendoza, Johanna Schroder, Ryan T. Hannagan, Thomas F. Jaramillo,
Michaela Burke Stevens

Ionic Polybenzimidazoles Crosslinked through Thiol-Ene Reactions for Anion Exchange
IMIEIIIDIANES ...ttt sttt ettt ettt et ettt be e a e b e bt et et e s bt sb e bt eb e e s et e st et et e nuesaeeaeeneen
Zelalem Gudeta Abdi

Ameliorating Ion-Transport Resistances in Membrane Capacitive Deionization Using Patterned
Ion-Exchange Membranes and lonomer Infiltrated Electrodes ............ocveiirienienieniieieeie e
Mahmudul Hasan, Bharat Shrimant, Christopher A. Gorski, Christopher G. Arges

Development of a Rotating Disk Electrode-Based Ru-Leaching AST for PEM Fuel Cell Reformate
ANOAE RU-PH/C CatalyStS......ooueiiuieiieiieiee ettt ettt et et e s b e s bt e be e bt e mee et e eseesaeenseenteeneeas
Justus Sebastian Diercks, Elias Janke, Florian Bauer, Hany A. El-Sayed

Development of Next Generation Membranes for PEM Water Electrolysis in AGC .........ccccooevenenenenenee.
Shintaro Hayabe, William Salem, Toshiaki Sawada

Intrinsically Microporous lon-Pair Membranes for HT-PEMFCS ........cocoooiiiiiiiiieeeeeeeeeee e
Albert S Lee

(Invited) Efficient Ternary Nicuw Hydrogen Oxidation Catalysts for Anion Exchange Membrane
FUCT CRIS...oiiitiee ettt ettt h ettt s e e sb e bt eb et et et e b e sbesbesbeeaeeneen
Guimei Liu, Minhua Shao

Direct Hydroquinone FUET CellS...........ooiiiiiiiiieieiee ettt et s
Lior Elbaz, Yan Yurko

Durability Investigation of Low Pt-Loaded PEM Fuel Cells with Different Catalyst Layer
IMOTPROIOZIES. ...ttt ettt et et a e s h e bt et ee et et ettt e bt bt et et et e e et e nbesbe it eneen
Asal Saeidfar, Serhat Yesilyurt

Effect of the Solvent Composition in Catalyst Inks on Viscosity, Catalyst Layer Morphology, and
PEMEFC PETfOITANCE. .....c..ceutiieiiieitiit ettt ettt ettt st sb et eb et e e sb et sbesbeebeenean
Markus Achim Schilling, Yan-Sheng Li, Hubert Andreas Gasteiger



(Energy Technology Division Research Award) New Materials vs. Reaction Engineering in Anion
Exchange Membrane FUEL CellS........c.ooiuieiiiiiiieiieiieie ettt sttt et et sae e e et 2295
William Earl Mustain

(Invited) Breaking the Activity-Durability Tradeoff of Fe-N-C Fuel Cell Catalysts Via Controlling
Thermal Activation AtMOSPRETE. .........ccvieiiiiiieiiiceeie ettt ete ettt e e e e ee e e e ste e beesbeesbesssessaesseesseesseensessnens 2296
Yachao Zeng, Michael J. Zachman, David A. Cullen, Deborah J. Myers, Gang Wu

Low-Electronegativity Mn-Contraction of PtMn Nano-Dendrite Boosts Oxygen Reduction
D101 107 2297
Yan Nie, Chuan Zhao

Comparative Investigation of Large-Scale Cells of Supercapacitors Using Low-Temperature
ELOCHIOLYEES ... vteeietiete ettt ettt et s ettt et e et e s et e s sa e seesseenseesaeesseese et e enseenseenseesseesaeeneenseenseensennnenns 2298
Farrukh Tabarov, Ruslan Galimzyanov, Makhsudsho Nematov, Anatoliy Kalashnik

Optimization of BiO3; Content in CuO-Bi,O3; Cathodes for Secondary Zn Alkaline Batteries Leads
to Improved Capacity and CYCING ......cccuiiiiiiiiieiieee ettt ettt ettt e st e e 2301
Bryan Russell Wygant, Ciara Wright, Timothy N. Lambert

Machine Learning Accelerated Identification of Bifunctional Active Sites in Metal-Organic
Framework Derived Metal Oxide Heterostructures for High-Performance Zinc-Air Batteries ..................... 2302
Jong Hui Choi, Dong Won Kim, Hoje Chun, Jeung Ku Kang

Organic Trimer Molecule Electrode as a High-Performance Next-Generation Supercapacitor

IMEALETIAL ...ttt sttt sttt b e ne 2303
Arjun Rego, Elliot Evans, Navid Noor, Storm William D Gourley, Amirhossein Foroozan,
Drew Higgins

(Invited) Electrolyte Design for Wide-Temperature Lithium Batteries ...........coocvevieiieeenienienieneeeeeee 2304
Zheng Chen

(Invited) Fluorinated Linear Carbonate Electrolyte for Lithium-Ion Batteries with Fast-Charging,
High Voltage, and Wide Operating TemMPETatUrES.........c.eecveeeververieriierieerieereeseseeseesseesseessessesssesseessesssesssens 2305
Sha Tan, Dean Yen, Enyuan Hu

(Invited) Graphene-Supported Fe/Ni Single Atoms and Feni Alloy Nanoparticles as Bifunctional
Oxygen Electrocatalysts for Rechargeable Zinc-Air Batteries .........coooveoiiiirierierieieeeeie e 2306
Zhiwen Xu, Minhua Shao

Conversion Electrodes for Rechargeable Li-Sulfur, Na-lon and Zn-Air Batteries..........ccccecevevenencnenennen. 2308
Wolfgang Brehm, Julia Kowal

Mechanistic Insights on Direct Ammonia Solid Fuel Cell Using Ni-YSZ Anode: Experimental and
Density Functional TREOry STUAIES ......c.cccviiiiiiiiiiirieiieieee ettt ettt e teesteesbeesbesssessaesseesseesseensessnenns 2310
Omer Elmutasim, Dattatray S Dhawale, Sarbjit Giddey, Gary Paul, Sankar Bhattacharya

Changing the Linking Functionality in a Triblock Co-Polymer for Electrolyzer or Fuel Cell
Membrane or Ionomer for Chemical Stability Improvements and Potentially Other Consequences. ............. 2311
Andrew M. Herring, Mei-Chen Kuo, E. Bryan Coughlin, Marco Salgado, Jordan Hawks

PEMFC AST Protocol for Air-Air Starts: Screening of Cathode Tolerances ...........cccoeeveeverierviereenieeneeenenns 2312
Bjorn Marcel Stuhmeier, Shirin Mehrazi, Sarah Stewart, Felipe Mojica, Jonathan Braaten,
Lei Cheng



Functionalization of Organic Redox Mediators to Mitigate Crossover in Chemically Regenerative

REAOX FUET CEIIS ..ottt e e ettt e e e e e e e e e e e e e s s esaaaeeeeeessesnaataeeeeessennraaeeeeeeas 2313
Rémi Bacabe, Deborah J. Jones, Jacques Roziére, Nicolas Donzel, Marc Dupont, Frederic
Lecoeur, Sara Cavaliere, Claude Niebel, Pierre-Yves Blanchard

Investigating the Impact of Air Pollutants on Fuel Cell Performance and Durability: Experimental

ANA MOACING APPIOACHES ......oeiuiiiiiiieiieie ettt ettt et e e e teebeesaeeteeeteesseesseesseessasssesssesseesseenseensessnenns 2315
Ahmad Abd El Kader, Marielle Marchand, Pedro Henrique Affonso Nobrega, Christian
Beauger

(Invited) PGM Catalysts on Atomic-Metal-Rich Carbon for Heavy-Duty Fuel Cell Catalysts:

Performance and Durability ENhancement.............cooioiiiiiiiiiiiieeeeee e 2317
Yachao Zeng, Haoran Yu, Jiashun Liang, Bingzhang Zhang, David A. Cullen, Natalia
Macauley, Gang Wu

(Invited) Nano-Characterization of the Internal Morphology of Polymer Electrolyte Membranes

with Cryogenic Scanning Transmission Electron MiCTOSCOPY ......coeeverueeueeienienieneninenieeeeeereneeniesieseeeieenee 2318
Danielle Markovich, Michael Colletta, Megan Treichel, Bryan S. Pivovar, Kevin J. T. Noonan,
David A. Muller, Lena F. Kourkoutis

A Paper-Based Microfluidic Methanol Fuel Cell Catalyzed By Ni-Co@LTA Electrocatalyst for
MICTO-NANO POWET SYSEIMS ... .eeuiiitieiietieiieieeiestesteeteesteeteseeesseesseeseessesssesssesssesseesseensesssesssesssesseenseensennsens 2320
Sarmistha Baruah, Akshai Kumar, Nageswara Rao Peela

Electrospun Nanofiber Catalyst Support for Polymer Electrolyte Membrane Fuel Cells ...........ccccccceeuenen. 2321
Sara Pedram, Yinyu Wang, Jasna Jankovic

Stabilization of Metal Alloy Nanocatalysts by Encapsulation with a Metal Oxide........c..ccceveveninencnennene 2322
Annabelle M. K. Hadley, Frode Seland, Byron D. Gates

Gaseous Nitric Oxide As Probe Molecule for Fe-N-C ORR Electrocatalysts...........ccccccevverienienieneenneeenne 2323
Xiaoping Wang, Magali S. Ferrandon, Peter Kowalski, Jaehyung Park, A. Jeremy Kropf,
Hanguang Zhang, Piotr Zelenay, Yachao Zeng, Gang Wu, Deborah J. Myers

Understanding the Activity and Stability Relationship on Metal Oxide Surfaces during the
Electrochemical Generation of Reactive OXYZEn SPECICS.......uereeriieriieriirienientiesieeieeresaesaesseesseesseesessnenns 2324
Igor Messias, Caroline Katherine Williams, Pietro Papa Papa Lopes

(Invited) Chemical Kinetic Method for Active-Site Quantification in Fe-N-C Catalysts and
Correlation with Molecular Probe and Spectroscopic Site-Counting Methods ............ccceevevieiienieenieeiienenns 2327
Jason S. Bates, Jesse J. Martinez, Melissa N. Hall, Abdulhadi A. Al-Omari, Eamonn Murphy,
Yachao Zeng, Fang Luo, Mathias Primbs, Davide Menga, Nicolas Bibent, Moulay Tahar
Sougrati, Friedrich E. Wagner, Plamen Atanassov, Gang Wu, Peter Strasser, Tim-Patrick
Fellinger, Frederic Jaouen, Thatcher W. Root, Shannon S. Stahl

(Invited) Next Generation Designer Carbon Supports for Durable Polymer Electrolyte Fuel Cell

L0 11 T Ta S O 1 1 3 £ OSSPSRt 2329
Plamen Atanassov, Hanson Wang, Giovanni Ferro, Celine H. Chen, Camille Roiron, Iryna
Zenyuk

Balancing Activity and Stability through Compositional Engineering of ORR Catalysts.........c.ccoccvererueenee. 2331

Ivan Khalakhan, Valentin Briega Martos, Xianxian Xie, Serhiy Cherevko, Iva Matolinova

Challenges and Opportunities in Preparing Fe-N-C Layers Supported on Non-Carbon Supports................. 2332
Wenjamin Moschkowitsch, Maureen Georges, Julien Thuilliez, Sara Cavaliere, Frederic
Jaouen



Water in Polymer Electrolyte Fuel Cells (PEFCs): Friend or Foe? Linking Preferential Catalyst

Growth with Liquid Water Distribution in PEFCS ........ccccooiiiiiiiii e 2334
Preetam Sharma, Pierre Boillat, Lei Cheng, Douglas S Aaron, Nathan Craig, Christina
Johnston, Matthew M Mench

Controlled Catalyst Layer Architectures for Fuel Cell Applications ..........c.cccveeveriievieecienieiieiieseeie e 2336
Arpita Ghosh, Gilles Walrand, Jacques Roziere, Deborah J. Jones, Sara Cavaliere

Single-Layer Graphene Incorporation in PEMFCs for Enhancing Membrane Durability and Its

Impact on Catalyst Layer PrOPETtIEs. .......cocooireieeiiriiriinininieeeetentetene sttt sttt sae s s 2337
Abdul Bashith Mansoor Basha, Nicole K Moehring, Pavan Chaturvedi, Piran Kidambi, Kunal
Karan

Novel Anion Exchange Membrane Design Strategies Toward Improved Water Electrolysis
POITOTIMANCE. ...ttt ettt b e s bbbttt e bbbt be bt ebt et e e na e b sbesbe bt eneen 2339
Linus Hager, Simon Thiele, Jochen Alfred Kerres

Enhancing Anode Reversal Tolerance by Low-Carbon and Carbon-Free Anode Catalyst Layers for
Proton Exchange Membrane FUEL CelIS ...........c.coiiviieiiieiiiiiiieiieie ettt sreesaeeseenseeene e 2341
Zheng Li, Haodong Huang, Xiao Lin, Zijie Zhang, Tianshou Zhao, Lin Zeng

Multi-Substituted Phosphonated and Sulfonated Polymer Materials: Characterization and Blends
With BASIC POLYIMETS ..ottt ettt ettt et e st e s st e se e st e nteeneeeneesneaseenseeneeas 2342
Theresa Stigler, Jiwon Byun, Simon Thiele, Jochen Alfred Kerres

Long Time Dynamics for Platinum Surface Area Loss in PEM Fuel Cells.........c.ccocovininiiieiineniencicecee. 2343
Alexander John Van-Brunt, Victor Beck, Jonathan Braaten, Lei Cheng, Shirin Mehrazi, Sarah
Stewart, Bjorn Marcel Stuhmeier, Felipe Mojica

Colloidal Nafion in Liquid Media: Insight from SANS Analysis and Molecular Dynamics

STMUIALIONS ...ttt ettt sttt et et et a e st b e e bt et et e aenae st e s bt ebeesseneemnenaenteebesueennens 2344
Jeffrey Michael Klein, Cinthia Welch, Sathish Ponnurangam, Atefeh Tarokh, Kunal Karan,
Marilyn Hawley, Anna Sokolova, Sung-Dae Yim, Rex Hjelm, Yu Seung Kim

Confocal Raman Microscopy — Shedding Light on the lonomer Properties of PFSA Membranes................ 2345
Maximilian Maier, Dunia Abbas, Miriam Komma, Muhammad Solihul Mu'Min, Simon Thiele,
Thomas Boehm

Effect of Dispersion Media Composition on the Structure and Rheology of the Short-Sidechain
Perfluorosulfonic Acid Ionomer DISPEISIONS .........cciecvieviiieiieiierieesteeteeteeteesteesteeseessesssesseesseesseeseesessnens 2347
Sunilkumar Khandavalli, Jaehyung Park, H Henning Winter, Deborah J. Myers, Michael
Ulsh, Scott A Mauger

MOF-Supported Intermetallic Pt-Ni Electrocatalyst for the Oxygen Reduction Reaction........c..cccocceueeueee. 2348
Gozde Ustuner, Xueru Zhao, Bingzhang Zhang, Gang Wu, Kotaro Sasaki, Devinder Mahajan

Nitrogen Doped Graphene Aerogel Inserted By Carbon Black As Novel Catalyst Support for Low
Temperature Hydrogen FUEL CellS........c.ooviiiiiiiiiiiieiieiesieseese ettt e e s saesseesseenseensessnenns 2349
Ziyu Zhao, Ling Ai, Zeyu Zhou, Xiaochen Yang, Heng Zhai, Stuart Holmes

Simplified Ftacv Model to Quantify the Electrochemically Active Sitedensity in PGM-Free ORR
L7 171 ) 5 £ OSSPSRt 2351
Ariel Friedman, Lior Elbaz

Improvement of Reversal-Tolerance of Pt/Ti4O;-C Catalysts by the Addition of Oxygen Evolution
L 171 £ RSSO SRURRUURRRPURRRE 2352
Hidenobu Wakita, Yoko Ishigaku, Waka Nagano, Mitsuharu Chisaka, Tatsuya Takeguchi



Influence of Nb Doping on the Performance of Oxygen Reduction Reaction on TiO; in Acidic
ENVIFONMENTAL ....c.iiiiiiiiiiiiiee ettt ettt et et b e bt sttt eb e et et naesbesbesbeeaeeneen 2354
Takahiro Saida, Nao Funahashi, Miyu Mashiyama, Takahiro Maruyama

Unsuspected Organometallic Fibers Used As Potential Separators for Supercapacitors Device.................... 2356
Carine Maaliki, Benjamin Flamme, Guillaume Ah-Lung, Shyamapada Nnandi, Georges
Mouchaham, Jérome Thibonnet, Bénédicte Montigny

Ag/CNT Catalyst Synthesized by Plasma-Enhanced Atomic Layer Deposition for Anion Exchange
MEMDBIANE FUEL CEIIS ...ttt ettt e e e e e ettt e e e e e s e sttt e eeessesaaabeeeeeesessnnaaaeeeeeas 2358
Jongseon Park, Beum Geun Seo, Junmo Koo, Gwon Deok Han, Fritz Prinz, Joon Hyung Shim

Which Insights Can Gas Diffusion Electrode Half-Cell Experiments Give into Activity Trends and
Transport Phenomena of Membrane Electrode ASSEmDbIIES?.........cc.eecvieiiiierieniieiieieeie e see e eeesnne e 2359
Mareike Schmidt, Nicolai Schmitt, Katharina Jaschonek, Bastian J. M. Etzold

Bringing GDE Half-Cell and MEA Single Cell Testing Closer Together..........cccccooeviiniiiiiiinineieeeene 2361
Adrian Baumunk, Mario Kircher, Bastian J. M. Etzold

Deep Eutectic Solvent Supported Polymer-Based High Performance Anion Exchange Membrane
FOr ALKAIINE FUEL CIIS....cuiiiiiiiiiieitete ettt ettt sb ettt sa et bbb eaeen 2363
Aida Barlybayeva, Bauyrzhan Myrzakhmetov, Mirat Karibayev, Almagul Mentbayeva

Modulation of the Intrinsic Radical Scavenging Properties of CeO2 Nanoparticles...........ccoccevceereeneeneennen. 2365
Doohwan Lee, Seung Hee Hong, Eunyoung Yu

Steric Effects of Tetraalkylammonium Hydroxides on Nafion in Adiponitrile Production.........c..ccccecceenee 2366
Mihyun Kim, Toshihiro Akashige, Miguel A Modestino

Enhancing PEMFC Performance: Optimization of Hot-Pressed Decal Transfer Conditions for MEA
FaDTICALION ...ttt ettt et b e et e st et et e e bt e bt e b e e aten b e e et e s bt ebeebeen e e st et e besaeeaeeneenean 2369
Nitul Kakati, Mrittunjoy Sarker, Heng Zhang, Po-Ya Abel Chuang

Carbon Nanotube-Based Catalyst Modification to Improve Proton Exchange Membrane Fuel Cell
INterlayer INETACTIONS. .. .cveitirtirteeiieitet ettt ettt bbbt et ettt s bbbt eat et e e e benbesbeebeeneen 2370
Ling Ai, Ziyu Zhao, Zeyu Zhou, Xiaocheng Yang, Heng Zhai, Stuart Holmes

Regulation of Transition Metal Doping into Double Perovskite Structure as for a Electrocatalyst in
WALEr ELECIIOLYSIS. ...ueiviiiieiiicie ettt ettt ettt ettt e e et e e e e s te e be e b e esbeesbeessessaesseesseesseesseessesssesseenseesseensens 2372
Kyeongwon Han, Hyungjin Kim, Jeongeun Song, Hyeonji Park, Yukwon Jeon

In-situ X-ray Fluorescence Analysis of In-plane Cerium-ion Distribution Under Humidity

Gradients in Proton Exchange MembIane.............cocieiiiiiiiiiiiiieeet ettt 2373
Kaoruko Morita, Aika Takezawa, Naoki Kitano, Akira Kuwaki, Akihiko Kato, Satoshi
Yamaguchi, Kazuma Shinozaki, Yuki Orikasa

Studying Ru Dissolution in Pt, Ru, and Pd Core-Shell Nanostructures As a Function of Stress Test
Coupled wWith CO Stripping ANALYSES. .....ccueeueruereeiiriirtininieete ettt sttt ettt te st st ebeestesseneentesbesaeebeenees 2375
Sakshi Gautam, Byron D. Gates

Optimization of Pd—Co—M (M= Cu, Au, Ni) Catalysts for the Oxidation of Formic Acid Using
Scanning ElectrochemicCal MICTOSCOPY .....ecveruierieeriiiiieeeeieesteesseeseesestresteesseesseesseesseessesseasseesesssesssesseesseesnes 2377
Yu-Ching Weng, Chieh-Lin Chiang



Cost-Effective Microfabricated Silver-Based Paper Cathodes for High-Discharge-Rate Aluminum-

AL BALETIES ..eutitiiiitieiteiceitet ettt ettt ettt et ettt e s bt bt bt e bt et et et e s et et e bt ebeeae et et et et e nbeebeeaeeneen 2378
Yanghang Huang, Haoxuan Lyu, Jackson Vyletel, Edward Coleman Fluker, Mark George
Allen, Sue Ann Bidstrup Allen

Investigation and Characterization of Interfacial Transport Phenomena in the Catalyst Layer Using
Rheo-Impedance MEaSUICITIENL ...........ccueecuiiiieieeieeteeteeteseeeseesteesteeseesaeeseesseesseesseesseessesssesssesseesseessesnsessnens 2381
Joy Marie Mora, Po-Ya Abel Chuang

Performance and Stability of Pt-Based Alloy Catalysts for High-Temperature PEM Fuel Cell

FN o] o) Vo713 ) OSSPSR 2382
Karel Bouzek, Martin Prokop, Vojtech Domin, Jan Dismas Burianek, Tomas Bystron, Alena
Michalcova, Martin Vesely, Lukas Kolacny, Matija Gatalo, Luka Pavko, Nejc Hodnik, Miran
Gaberscek

Raman Microscopic Investigation of Organic Solvent Concentration Profiles in Proton Exchange
Membranes and Their Permeability...........ccoeoiiieiiiiiiiiee ettt 2384
Carina Gotz, Miriam Komma, Dominik Dworschak, Simon Thiele, Thomas Boehm

Introducing Platinum Cryoaerogel As a Low Loading Cathode Catalyst in PEM Water Electrolysis ........... 2386
Lukas Stein, Christopher Mofs, Mohammed Ismael, Patrick Trinke, Boris Bensmann, Richard
Hanke-Rauschenbach, Hadir Borg, Zhijun Zhao, Dirk Dorfs, Nadja Bigall

Operando Spectroscopic Studies of Solid Oxide Fuel Cell Operation Using Dimethyl Ether as an
ARCTNALIVE FULL..c..iiiitiiiieiieie ettt sttt et st sttt ebe e ettt be b saeeaeeaeen 2387
William A Maza, Daniel Steinhurst, David Kidwell, Jeffrey Owrutsky

A Comparative Effect of CsH,PO4/ZrP,O; Composite Electrolytes for Intermediate Temperature
FUBL CLL ...ttt ettt ettt se et e st etesaeneenen 2388
Dharm Veer, Deshraj Singh, Ram S Katiyar

104-ELECTROSYNTHESIS OF FUELS 8

Efficient Ni-NC Gas Diffusion Electrodes for CO, Electrolyzer with High Utilization Efficiencies
and Single Pass Conversions TOWArds CO .........coiiiuiiiiiiiiiieiieiee ettt st s ee e eae 2389
Sven Brueckner, Wen Ju, Peter Strasser

Improvements in Long-Term Durability of CO, Electrolyzer Producing Formate Designed for

Integration with Solar Cells for Artificial Photosynthesis .........cccevereririninieiieninincnrccecieecsenec e 2391
Naohiko Kato, Yasuaki Kawai, Natsumi Nojiri, Masahito Shiozawa, Yoshihiro Kikuzawa,
Nobuaki Suzuki, Satoru Kosaka, Tsuyoshi Hamaguchi, Yasuhiko Takeda

Insights into the Structure and Activity of Bimetallic Au/Cu20 Catalysts during CO2

Electroreduction t0 C2 PrOQUCLS ......cc.eecvieiiiiiieieiteeteeteete et e st et eteeteeeaeereeeteesseesseesseessesssessaesssesseenseansessnenns 2393
Bianca Ligt, Floriane A. Rollier, Tim Wissink, Wei Chen, Jérome F. M. Simons, Marta Costa
Figueiredo, Emiel J. M. Hensen

Advancements in Electrocatalysts for Low-Temperature CO, Electrolysis: Progress and Insights
from the ECO2FUCT PrOJECL .....c.eiiiiiieee ettt ettt ettt et e s esbe e beeaeeeeenneae 2395
Faria Huq

Electrochemical CO; Reduction on Silver — a Perspective through Electrochemical Impedance
SPECLIOSCOPY -.venveemreenrienteeiee et ettt et et see ettt e et et st e s ae e bt e st e e et e eaaesusesbeesa e e st esaeeaneseeesae et e enneeanesanesanenaeennee 2396
Monisha Sivasankaran, Antonio Sorrentino, Tanja Vidakovic-Koch



Enhancing Direct Eectrochemical CO; Electrolysis By Introducing a-Site Deficiency for Dual-

Phase Pr(Ca)Fe(Ni)O3.5 CathOAE ........ccciiiiiiieiieciieciieeiee ettt ettt et e e teeev e etaeesteeesaeenseeesaeenseeensneensens 2397
Wanhua Wang, Haixia Li, Ka-Young Park, Taehee Lee, Dong Ding, Fanglin (Frank) (Frank)
Chen

CO; Capture By Hybrid Electrolyte Membrane Electrode Assembly ............cccccvevieviieciincieiienieneeieeeeeeenns 2398

Wenjuan Bian, Zeyu Zhao, Wei Wu, Dong Ding

Electrochemical Conversion of CO, to Fuels and Useful Chemicals over Metal Supported Solid

OXIAE EIGCIIOLYZETS .....cueiuveiiriieiieiteitet ettt sttt ettt sttt e et bbbttt e e e nbesbesaeeaeeneen 2399
Boxun Hu, Mike C Tucker, Ka-Young Park, Taehee Lee, Wanhua Wang, Fanglin (Frank)
(Frank) Chen

Direct Non-Oxidative Methane Conversion and Hydrogen Co-Production in a Proton Conducting
MEMDBIANE REACTOT ...ttt ettt ettt b st eb e eb b et et e et sbesbeebeeaeen 2400
Qiming Tang, Muhammad Saqib, Aniga Anjum, Keith Duncan, Eric D Wachsman

Redox Stability Analysis of Co-Doped Barium Niobate Thin Films Via Cyclic Voltammetry ...................... 2402
Luke H Denoyer, Kannan Ramaiyan, Angelica Benavidez, Andre Santarosa Ferlauto, Fabio
Coral Fonseca, Fernando H. Garzon

Ru Decoration By PEALD for Bifunctional Oxygen Electrocatalysis in Solid Oxide Cells...........c.cceceeueeee. 2403
Haoyu Li, Hyong June Kim, Thomasjae Garcia, Geonwoo Park, Jihwan An, Min Hwan Lee

Sustainable Production of Hydrogen through High-Temperature Molten Salt Electrolysis............cccccvenene.. 2404
Ali Reza Kamali

Microtubular Electrodes for Efficient Electrochemical CO2/CO Reduction to Value-Added
S (oY L1 To7 £ PRSP 2405
Hesamoddin Rabiee, Lei Ge, John Zhu

Electrochemical CO; Reduction in the Presence of Flue Gas Impurities: Effect of NOy, SOy and O»........... 2407
Sam Van Daele, Lieven Hintjes, Barbara Bohlen, Nick Daems, Tom Breugelmans

Integrated Experiment-Theory Framework for Studying Mass Transport Effects in Electrochemical

CO, REAUCHION 0N COPPET ...ttt sttt ettt sttt ettt ettt s b e s bbb e se et s bt sbeebeeatest et enbesbesbeeaeeneen 2409
Jesse E Matthews, Nitish Govindarajan, Joel Varley, Jack Guo, Victoria Marie Ehlinger,
Thomas Roy, An Chu, Ara Cho, Frank Abild Pedersen, Michal Bajdich, Dong Un (Daniel)
Lee, Tiras Y Lin, Christopher Hahn, Thomas F. Jaramillo

Hetero-Bimetallic Paddlewheel Complexes for Enhanced CO, Reduction Selectivity: A First
PrINCIPIES STUAY ..c.ititiiieiieitete ettt sttt et et s a e st be bt et et et e na et e sbesbe bt eneen 2410
Gavin McCarver, Taner Yildirim, Wei Zhou

Coupling Microkinetics with Continuum Transport Models to Understand CO2R on Planar and
Optimized Patterned EISCIIOAES .....ccuvivviiiiiiiceiiciieieeieee ettt ettt ettt b et e e sbe s e seaesaaesseesseenneens 2411
Tiras Y Lin, Thomas Roy, Nitish Govindarajan, Jack Guo, Christopher Hahn, Joel Varley

(Invited) Insights from the Interplay of the Electrode Structure and the Microenvironment for
Electrochemical COz CONVETISION ......cc.eruteuiiieiiniiniententeeiteteet et ste sttt et et et et et s e bt eat et e tenaestesbesbeeaeenees 2412
Andrew Barnabas Wong

Key Factors for Electrochemical Carbon Dioxide Reduction at Ni-N-C Catalysts.........c.cccceververienreevrennnns 2413
Youngdon Ko, Luigi Osmieri, Hanguang Zhang, Piotr Zelenay



How Mechanical Challenges Affect the Performance of Industrial Scale Carbon Dioxide
ELECIOLYZEI LISttt ettt ettt ettt ettt et et e e et e e s e e eb e e st e et eneeeneeeneesneanseenseeneeas 2414
Egon Kecsenovity, Dorottya Hursan, Csaba Janaky

(Invited) The Science of Scale-up: Accelerating CO; Electrolyzer Development...........ccccecvevevenencnencnee. 2415
Christopher Hahn

Theoretical Investigation of the Adsorbate and Potential-Induced Stability of Cu Facets during
Electrochemical CO; and CO ReAUCTION........cceririiiiririeietitetenie ettt ettt sre e 2416
Joel Varley, Henry Yu, Nitish Govindarajan, Stephen Eric Weitzner, Sneha A Akhade

(Invited) Scaling CO; to MeOH Conversion in an EIeCtrolyZer...........ccvevieieeierieniieieeiecieseeseere e 2417
Danielle Alexia Henckel, Wilson A Smith

(Invited) Electrosynthesis of Carbon Dioxide to Ethylene .........ccccoccoeririnirieiiininienininececieneenenceeeeenen 2418
Andrew Allen Wong, Maxwell Goldman, Sarah Baker, Joel Varley, Nitish Govindarajan,
Michell Marufu, Ervic Krall, Wengin Li, Xiaoxing Xia

Fe-MOF-74 Reactivity Explored: Comprehensive Computational Assessment of O and S Atom
Influence on CO; and CO Reduction REACHIONS ...........coieeviiiieiieeiiieee e eeeee et e e e eeaeeeeeenreeeeennns 2419
Gavin McCarver, Taner Yildirim, Wei Zhou

(Industrial Electrochemistry and Electrochemical Engineering Division H. H. Dow Memorial

Student Achievement Award) Tailoring Electrode-Electrolyte Interfaces through Non-Covalent

Interactions for Electrochemical Energy Storage and CONverSion .............cceccveeveeriierieecresieneeseeseesseesseenens 2420
Yirui Arlene Zhang, Tao Wang, Dimitrios Fraggedakis, Botao Huang, Ryan Stephens, Martin
Z. Bazant, Yang Shao-Horn

(Invited) Challenges and Opportunities in the Integration of CO, Capture and Conversion...........c..ceceuee.... 2421
Paul J. A Kenis

(Invited) Atomically Dispersed Metal Electrocatalysts for CO, to CO Conversion: From Single to

DUAL MELAL STEES ...vcnvetinieiiiteeetert ettt sttt b e sttt et s b et b et et sttt st be b b e 2422
Gang Wu
(Invited) Scalable Synthesis of Low Carbon Fuels via CO2 EIeCtrolysis .......cccccveverererereerieneneneneneenees 2424

Sichao Ma, Shuai Zhao

Electrodes Modified with Overlayers for Enhanced CO; Reduction Selectivity.........cccvvvverierieneenieenieeneas 2425
Christopher J. Barile

Sustainable and Tunable Electrochemical CO, Conversion to Chemicals and Fuels at Industrial

Scale Using Metal-Oxide-Based Materials ..........ccccooriiiirierieiieieee ettt 2426
Hilmar Guzman, Daniela Roldan, Jonathan Albo, Angel Irabien, Micaela Castellino, Simelys
Hernandez

Water Transport Management in a Bipolar Membrane for CO; Electrolysis Application.........c.cccccoceveeueenee. 2428

Venu Agarwal, Sophia Haussener

Impact of Pulsed Currents on Zero-Gap Cu-Reduction of CO;to Ethylene...........ccecooeiiiiiiiiiiniiiicee 2429
Michell Marufu, Maxwell Goldman, Aditya Prajapati, Sarah Baker, Auston L. Clemens, Eric
Krall, Christopher Hahn, Eric B Duoss

Electrochemical Conversion of Bicarbonate Using Proton Exchange Membrane-Based Electrolyzer-.......... 2430
Hui-Yun Jeong, Christopher Hahn



The Role of Surface Roughening in Improving the Selectivity of Copper for CO; Electroreduction............ 2431
Joakim Halldin Stenlid, Joseph Gauthier, Martin Head-Gordon, Alexis T. Bell, Frank Ablid-
Pedersen

CO Residence Time Modulates Multi-Carbon Formation Rates in a Copper Based Zero Gap CO,
ELECIIOLYZET ...ttt ettt et ettt e st e te e te e b e esseesaesseeese e seesseenseessesssessaessaesseenseensensaenns 2432
Siddhartha Subramanian, Thomas Burdyny

(Invited) Elucidating the Cation Effect in CO» Electroreduction Using Non-Metal Cations ..........c..cocceueee.e. 2433
Xiaofeng Feng
Modeling Bicarbonate Kinetics on Silver Catalysts for CO2 Electrolysis.........ccevvievieeeiiecieiiienienieeieeieenenns 2434

Victoria Marie Ehlinger, Dong Un (Daniel) Lee, Tiras Y Lin, Nitish Govindarajan, Joel
Varley, Eric B Duoss, Sarah Baker, Thomas F. Jaramillo, Christopher Hahn

Carbonate Electrolysis for Energy Efficient Direct Air Capture of COz .....coveeiiieiiieiiiniiiieiieiieeeeee e 2436
Emily Tong, Matthew Kastelic, Steve McCatty, Judith Lattimer

Assessing the Activity and Stability of Cu-Based Gas Diffusion Electrodes for the CO, Conversion

in Different Electrolytes: Bicarbonate Vs. Ionic Liquid/Acetonitrile..........cceceevvereneneneneeieiieneneneneneenees 2437
Federica Zammillo, Hilmar Guzman, Daniela Polino, Roger Miro Serra, Alberto Lopera,
Emmanuele Parisi, Elena Simone, Maria J. Lopez Tendero, Miriam Diaz De Los Bernardos,
Giovanni Maria Pavan, Simelys Hernandez

(Invited) Department of Energy, Energy Efficiency and Renewable Energy - Activity Updates in
Reversible Fuel Cells and High Temperature EISCtIOlYSIS ......cccoeeruiiriiiciieiieiecieeieeie et eve e 2439
William Gibbons, Donna Ho, Dimitrios C. Papageorgopoulos, David Peterson

(Invited) Solid Oxide Cell Design for High Power Density and Reliability: Applications in Power

ANd FUELS PrOAUCTION ......oeiiieiiiiceeeee e e e e e e e e e et e e e et eeeeeaeeeeeeaneeeennneeeeennns 2440
S Elangovan, Tyler Hafen, Dennis Larsen, Esteban Alvarado, Claire Decker Oldham, Harry
W. Abernathy, Bo Guan, Jian Liu, Long Le, Olga A Marina, Chris Coyle, Jenna Pike

Quantifying Individual Electrode Polarization and Unraveling Theinteractive Phenomenon in Solid
OXIAE FUET CILS ..ttt b e bbbt et b e sb e ebe e st e e e et sbesbeebeeneen 2442
Yudong Wang, Nengneng Xu, Xiao-Dong Zhou

(Invited) Dynamic Operation of Solid OXide EICtrOlyZers .........ccoverieiiriinienieriieieeeee e 2443
Mike C Tucker, Zhikuan Zhu

(Invited) Impact of Cell Performance and Degradation on the Levelized Cost of Hydrogen..........c..ccccc.c..... 2445
Micah Casteel

(Invited) Protonic Ceramic Electrochemical Cells for Hydrogen Production and Sustainable
ChemiCals SYNTNESIS.....cvieiiiiiiiiiice ettt ettt et e s e e teebeesbeereeeseasbeesseesseessesssesssesssesseesseensessnenns 2446
Chuancheng Duan, Fan Liu, Liyang Fang, Zixian Wang

(Invited) Streamlined Production of Protonic Ceramic Electrochemical Cells Via Ultrasonic Spray
COALITIE ..ttt ettt ettt bt st b e bt ettt e bt s bt e bt eheea et et e e bt eh e e bt eatea b et et e bt eh e e bt eatea b et et e b bt bt eneen 2447
Wei Wu, Dong Ding, Zeyu Zhao

(Invited) Novel High Entropy Perovskite Oxides for High-Performance Protonic Ceramic
E1eCtroChemiCal CeIIS ... .ouiiiiiiiieieiieiieeee ettt ettt e et et bt bt ebe e st en b e e e nbesbeebeeneenean 2448
Jianhua Tong, Minda Zou

(Invited) Tuning Selective CO; Electrohydrogenation Under Mid Temperature and Pressure ...................... 2449
Meng Li, Dong Ding



A Direct Dry Synthesis Route for High Purity Catalytic Nanoporous Metallic Films ........c.cccccocevenincnennee.
Hannah Barad, Hyunah Kwon, Alex Ricardo Silva Olaya, Mariana Alarcon-Correa, Gunther
Wittstock, Peer Fischer, Johannes D. Bartl

Scale-up of PTFE-Based Gas Diffusion Electrodes from Lab Scale to Stack Level Using Polymer-
Coated CUITENT COIIBCLOTS .....vitieiieiieieieite ettt ettt b et b et e et et s bt bt ebe e st e st et enbesbesbeeneenean
Michael Filippi, Tim Méller, Remigiusz Pastusiak, Erhard Magori, Benjamin Paul, Peter
Strasser

Catalytic Activities of Ir-Based Pyrochlore-Type Oxides Doped with Divalent Cations for Oxygen
EVOIUtION REACLION ...ttt sttt st bbbttt be s st
Kohei Miyazaki, Kenji Tanaka, Yuto Miyahara, Changhee Lee, Takeshi Abe

Electrocatalytic Conversion of Phenol to Cyclohexane Using Pt and Ru-Based Catalysts..........c.ccoccveeueeee.
Jeffrey R. Page, Amol Pophali, Taejin Kim, Juan A. Lopez-Ruiz, Stoyan Bliznakov, Julia A.
Valla

(Invited) Enhancing Alkaline Water Electrolyzers: Insights into Activation Protocols, Loading and
TONOMET EFTECES ..c.iniiiiiieiriee ettt et sttt st b et s ne
Meital Shviro

(Invited) Tailored Electrochemical Interfaces for Renewable Fuels Production .............cccccevvevvieccieiiveennnnn.
Maria Escudero-Escribano

Using Atomic Layer Deposition to Create Mixed Metal Oxide Electrodes for HO, Generation

through Water OXIAAtION .......ccviiiiiiieiieiieie ettt ettt et eeteebe e b e esbeeebessaesseesseesseesseessesssesseeseesseessens
Jacob Eric Kupferberg, Igor Messias, Vepa Rozyyev, Jessica Catharine Jones, Pietro Papa
Papa Lopes, Jeffrey W. Elam, Alex B. F. Martinson

Fe-Single-Atom Catalysts on Nitrogen-Doped Carbon Nanosheets for Electrochemical Conversion
OF NItrOZEN 10 AIMIMONIA. .....etietietieie ettt et ettt ettt e st e bt e te e bt eaeeeaeees e et e e bt enseenteeneesseesbeenseenseeneeennenne
Nageh K. Allam

Thin Film Based Membrane Electrode Assemblies for Solid-State Ammonia Synthesis..........c..ccceeveeeveennne
Jan Wallis, Olga Ravkina, Annette-Enrica Surkus, Robin Von Mallinckrodt, Basma Mewafy,
Jens Wartmann, Angela Kruth

(Invited) The Activation of Alkanes at Electrochemical Interfaces Using Real-Time Control of
Potentials: Novel Avenues for Energy Storage and Sustainable Chemical Manufacturing .............cccceeeueeeen.
Marcel Schreier

Electrocatalytic Upgrading of Biomass-Derived Compounds for Biofuel Production...........cccccceeevevuvenennen.
Jason Chun-Ho Lam

Atomic Layer Deposition of Cu Catalysts on Gas Diffusion Electrodes for Electrochemical CO,
REAUCTION ..ttt b et a et et e bt bt e b e eaten b et e besbeebeeseententeneenbesaeebeeneenean
Si Young Lee, Julia D. Lenef, Kalyn M. Fuelling, Kevin Enrique Rivera Cruz, Aditya
Prajapati, Daniel O. Delgado Cornejo, Tae H. Cho, Kai Sun, Eugenio Alvarado, Timothy
Sean Arthur, Charles Roberts, Christopher Hahn, Charles McCrory, Neil P. Dasgupta

The Impact of Nife-Based Metal Alloy on CO, Conversion to CH4 and Carboxylic Acids in a

Microbial ElectroSynthesis Cell.........c.ooiiiiiiiiiiiiieiei ettt et
Emmanuel Nwanebu, Boris Tartakovsky, Fabrice Tanguay-Rioux, Rihab Gharbi, Sasha
Omanovic



Mass Transport Regimes in a CO2R Gas Diffusion Electrode Pore with Coupled Microkinetics

LY £ 4 ) TR 2467
Aymeric Antimes, Florian Euzenat, Thomas Roy, Victoria Marie Ehlinger, Nitish
Govindarajan, Tiras Y Lin, Amitava Sarkar

pH Effects in the Electrochemical Reduction of CO at Cu Electrocatalysts in an MEA Cell

CONTIGUIALION. ... .eeviieiieiiieiieeite sttt ete et et e et e e te e beesbeesseesbeaseessaesseesseesseassesseeessanssessaesseessesssesssesseesseenseansessaenns 2468
Mustapha Bello, John C Hendershot, Monsuru Olatunji Dauda, Junghyun Park, John C.
Flake

Understanding Flooding in Cu-Gde Based CO2 Electrolyzers Via Real Time Mass Spectroscopy............... 2469
Urban Sajevic, Walter Agustin Agustin Parada Villarroel, Pavlo Nikolaienko, Karl J. J.
Mayrhofer

The Best of Both Worlds: Stacked Catalytic Layers for the Electrocatalytic Generation of CO in
ZETO-GAP EIECLIOLYZEIS .....eutiniiiiiiitieieeiteitetetese ettt sttt et e b e sttt st ettt na et sbe b eaeeneen 2470
Kevinjeorjios Pellumbi, Lucas Hoof, Dennis Blaudzsun, Kai Junge Puring, Ulf-Peter Apfel

Impact of Local Environment on Selectivity of Ag and Cu Gas Diffusion Electrodes with Strong
Hydrophobic Substrate during the Electrochemical Reduction 0of COp........ocveevieiiieiieiieiiiiecieeeieee e 2471
Francesco Bernasconi, Alessandro Senocrate, Nukorn Plainpan, Corsin Battaglia

Active Electrode for Ammonia Direct Utilization and the Reactivity of Metal Component in High-
TemPETature SOFCS ........ooiiiiii ettt ettt e s s e s e ne e e eanesanene 2472
Teruhisa Horita, Katherine Develos Bagarinao, Haruo Kishimoto, Toshiaki Matsui, Hiroki
Muroyama

Reference-Electrode Configuration in CO; Electrolysis (CO2E) and Anion-Exchange Membrane
Water Electrolysis (AEMWE) Cells for Degradation and Stability Evaluation ...........ccccecevevenenincncnennee. 2473
Harrison Mar, Peter Mardle, Ken Tsay, Wei Qu, Guangyu Wang, Zhong Xie

Electrochemical Hydrogen Pump Using CsH,PO4/SnO, Composite Proton Conducting Membrane............ 2476
Minal Gupta, Kangkang Zhang, Kevin Huang

Selectivity and Durability in the Electrochemical Reduction of CO; to C; Products Using Cu-P, Cu-

Sn and Cu-Se EleCtrOCAtALYSES ....cvieiieiirieiiesierieerie ettt e st et et e eetesebesteesseesseesseessesssesseeseenseessesssesseesseenses 2477
Monsuru Olatunji Dauda, John C Hendershot, Mustapha Bello, Ignace Agbadan, Soundarzo
Tasnim, Craig Plaisance, John C. Flake

The Electrochemical Acetone/Isopropanol Hydrogenation Cycle: Full-Cell Performance of the
Electrochemical Dehydrogenation of ISOPropanol ..........c.cccueivieiieriieiiieciieiccieeeee et 2478
Dominik Maximilian Venus, Axel Marth, Anna T. S. Freiberg, Matthew Brodt, Simon Thiele

Gas Diffusion Electrode Operation for High Current Density Electroreduction of Carbon Dioxide
£O FOTINALE ..einitiieet ettt ettt sttt et ettt a e sb et ebe et et et et nbe bt et eaeen 2480
Shahid M. Bashir, Elod L. Gyenge

Membrane Electrode Assembly Development for Industrial CO; Electrolysis.......ccccvevieriiecieeeenienieenieennnns 2481
Dorottya Hursan, Egon Kecsenovity, Antal Danyi, Rita Piszman, Anita Kovacs, Csaba Jandky

Simulation of Electrical Conductivity of Porous Composite Electrodes for Solid Oxide Cells Using
a Monte Carlo 3D Equivalent Electronic Circuit NetWOTKS .........cooiiriiiiiiinieiesieeee e 2482
Daniel Budac, Vojtech Milos, Michal Carda, Martin Paidar, Karel Bouzek

Water-Insoluble Copper Complexes As Electrocatalysts for CO2 Reduction............ccceeeevenenienencncneneenee. 2484
Rafael L. Romano, Kotaro Sasaki, Fabio H. B. H. B. Lima



Lag 3Srp2Co0s Electrocatalyst for Oxygen Evolution Reaction in Alkaline Electrolysis: From

Powder to the Fuel Cell APPIICAtION. .......cccuiiiiieiiiieiiee ettt ettt et e e e e enee s 2485
Mohaned Hammad, Philipp Gerschel, Steven Angel, Hartmut Wiggers, Ulf-Peter Apfel, Doris
Segets

Quantitative Study of Dislocation Density Effects on (100)-Orientated Cu in CO2RR .......ccoooveiieiiiirennnn. 2487

Caiwei Zhang, Andrew Barnabas Wong

Diagnosing Copper-Palladium Bimetallic Cathode Capability in CO; Electrolyzers through Surface
Enhanced Raman SPeCtIOSCOPY ......coueruereeuierieriinieniineniteitetet ettt sttt ettt ettt ebe et ettt be b b eaeenees 2489
Koffi P. C. Yao, Mritunjay Mishra

Non-Stationary Effects of Current-Load on Electrochemical Behavior of Lag sSro2MnOs.5 in Solid
OXIde ELECtrOLYSIS Cell....ouiiiiiiiiiiiiiiieit ettt ettt ettt et e e e st e ssaesse e teenseessesssessaessaesseenseensessnenns 2490
Michal Carda, Roman Kodym, Daniel Budac, Martin Paidar, Karel Bouzek

Long Term Durability Investigation of Cu-Doped La;NiO4 Oxygen Electrodes in Solid Oxide

ELECHIOLYSIS CRIIS ..ottt ettt ettt et e e e e s e e bt e s b e e bt e bt et e saeeeaeesbeenaeenteenteas 2492
Surendra B Karki, Renaldo Springer, Lorraine Seymour, Long Le, Tian Liu, Chris Coyle, Olga
A Marina

Synthesis of Multi-Metallic Alloy Nanoparticles and Electrochemical Applications on CO;
Conversion and Hydrogen Evolution REaCtION ..........cccoiririiieiiniininininectctccese et 2493
Chansol Kim, Ji-Yoon Song, Jeesoo Yoon, Hee-Tae Jung

Investigation of the Gas Permeation Stream through Gas Diffusion Electrodes for CO; Electrolysis
and PosSible LINKS t0 SCIECTIVILY .....cruiiruieiiiiieiiictietieie et ettt eve e st e s e e steesteesbeesbeessessaesseesseenseensessnenns 2495
Melina Roemer, Nils Niser, Joshua Roeblitz, Bastian J. M. Etzold

Magnetically Enhanced Electroconversion of CO, to Valuable Products at High Current Densities............. 2497
Alejandro Gutierrez-Carballo, Nathan W. Wilson, Cristina Gonzalez-Fernandez, Gerardine G
Botte, Jenifer Gomez-Pastora

Theoretical Understanding of Stability of the Oxygen Electrode in a Proton-Conductor Based Solid
OXide ELECtrOLYSIS Cell....ouiiiiiiiiiiiiiiiieii ettt ettt ettt e bt e sae s e e steesseesteesseessesssessaesseesseensesnsensnenns 2498
Yudong Wang, Barbara Marchetti, Xiao-Dong Zhou

Bipolar Membranes for Photoelectrochemical COz CONVEISION .......cecuieuieierieriieniieiiienie e 2499

Sara Cavaliere, Pierre-Yves Blanchard, Francesco Spanu, Morgan Nouxet, Jacques Roziere,
Deborah J. Jones

Challenges in Practical Button Cell Testing for Hydrogen Production from High Temperature

ELECtrolySisS OF WALET ...c..eouiiiiiiiiiiietiei ettt ettt sttt eb ettt sa et sbe b it eneen 2500
Cameron Priest, Joshua Gomez, Nicholas Kane, Jeremy Hartvigsen, Lucun Wang, Dong
Ding, Micah Casteel, Frederick Stewart, Gang Wu

Electrochemical Ammonia Recovery from Manure Wastewater Integrated with Electrochemical
Carbon DioXide REAUCLION .....cc.eiuiiiiiiiiitiiteee ettt bttt et 2501
Anneke Moeller, Rui Wang, Song Jin

A and B Site Doped Barium Niobates with Improved Electrical Properties of Electrochemical

Oxidative Coupling Of MEHANE .........coouiiiiiiieie ettt ettt st esbeesbeeaeeeeenneae 2502
Kannan Ramaiyan, Samuel Grosso, Luke H Denoyer, Angelica Benavidez, Fernando H.
Garzon



Comparison of Cobalt-Based Vs. Cobalt-Free Infiltrated Nano-Catalyst Cathodes for Low
Temperature SOlid OXide CelIS.......coiiiiiiiiiiiiiee ettt ettt et e e e eeesseesbeesaeeseeneeennene 2503
Aniqa Anjum, Muhammad Saqib, Keith Duncan, Eric D Wachsman

Protonic Ceramic Electrochemical Cell Manufacturing at Idaho National Laboratory.............ccceceevveevrennnne 2505
Zeyu Zhao, Wei Wu, Yuchen Zhang, Jianhua Tong, Dong Ding

Multi-Physics Modeling and the Sensitivity Analysis for the Critical Factors in Solid Oxide CO»-
Steam Co-Electrolysis System Performances............cocooererieieniinininininieieteenestese et 2506
Dewei Wang, Jie Bao, Christopher Coyle, Olga A Marina

(Invited) Advancement in Electrosynthesis of Fuels and Chemicals Using H20 and/or CO2 and N2

at Intermediate Temperatures at Idaho National Laboratory ..........c..ccieeuieiiiienienienieeieeee e eve e 2507
Dong Ding
(Invited) Durability of Solid Oxide Electrolysis Cells Via Accelerated Stress Testing ..........ccccceveeverreeeeene 2508

Olga A Marina, Long Le, Chris Coyle, Renaldo Springer, Surendra Karki, Tian Liu

Enhanced Electrochemical Performance of Double Perovskites as Cathodes in Reversible Ceramic
Electrochemical Cells through ND DOPINg.........cccvevvieiieiiiiieiieiiereeie ettt sreesseeseensesene e 2509
Qingyuan Li, Wenyuan Li, Xingbo Liu

Design and Performance Evaluation of a Specialized Bubbler System for Accurate and Repeatable

Solid Oxide Electrolysis Cell (SOEC) TeStING .....ceoueetiiiiriieniieieeie ettt ettt 2510
Joshua Gomez, Nicholas Kane, Jeremy Hartvigsen, Cameron Priest, Lucun Wang, Dong
Ding, Micah Casteel, Gang Wu

Accelerating the Development of Oxygen Electrodes for Solid Oxide Cells Using Two-Stage
MACRINE LEATNING. .....c.eietieie ettt ettt ettt et ettt et e eaeesse et e et e enteenseeneesseesseesseeseenseeneesneesneenseanseans 2511
Xueyu Hu, Yucun Zhou, Zheyu Luo, Meilin Liu

Recent Advancements in Materials for Proton-Conducting Reversible Solid Oxide Cells ..........ccccovvenvrnnnne 2512
Zheyu Luo, Yucun Zhou, Nicholas Kane, Weilin Zhang, Xueyu Hu, Meilin Liu

Degradation Behavior of Galvanostatic and Galvanodynamic Cells for Hydrogen Production from

High Temperature Electrolysis 0f Water.........cccoiriiiririiiiiiiiineseeeeeeetee ettt s 2513
Cameron Priest, Nicholas Kane, Lucun Wang, Joshua Gomez, Jeremy Hartvigsen, Dong
Ding, Micah Casteel

Transitioning Low-Temperature GDC Socs: Lab to Commercialization Scale.........c..cocevceeveevieneniencnenennen. 2514
Muhammad Saqib, Jaewoon Hong, Aniga Anjum, Keith Duncan, Eric D Wachsman

Strategy to Enhance Air Electrode Performance and Durability in Soe and Co-Soe Modes:

Composite Electrode with a Gradually Changing COmpPOSItiOn...........ceouieiirierienieieeieeie e 2516
Anna Niemczyk, Stanislaw Jagielski, Krystian Machaj, Ryszard Kluczowski, Maciej Bakala,
Jakub Kupecki, Magdalena Kosiorek

Electrocatalytic Upgrading of CO> to Light Olefins in Protonic Ceramic Electrochemical Cells.................. 2518
Min Wang, Lucun Wang, Dong Ding

105S-MECHANO-ELECTRO-CHEMICAL COUPLING IN ENERGY RELATED MATERIALS
AND DEVICES 5

(Digital Presentation) Mechanically Driven Electromagnetic Energy Harvesting for Power System
SENSING APPLICALIONS ....vvivvieieriiestietieteetesteseesteeteetesseesseesseesseesseassesssesssesseesseasseassesssesssesseessesssesssesseesseeses 2519
Smita Dey, Kiseong Song, Heungjin Ju, Seungwook Hwangbo, Ethan C Ahn



(Invited) Large Electromechanical Coupling in Zr-Doped Ceria ...........cceecveeierieriieniieciesiesiesieseeseeesee e
Maxim Varenik, Boyuan Xu, Tali Pechersky-Savich, Junying Li, Ellen Wachtel, David Ehre,
Prahlad Kumar Routh, Sergey Khodorov, Igor Lubomirsky, Anatoly I. Frenkel, Yue Qi

Influence of Microstructure on Defect Chemistry - Transport - Chemical Strain Coupling of
(Pr,Ce)O2-5 NANOPAITICIES ....c.vitiiuieiieieieite ettt ettt b ettt et s bt bt e bt e st e st et enbesbesbeeneenean
Sipei Zhang, Zhengwu Fang, Miaofang Chi, Nicola H. Perry

Understanding the Role of Strain on Electrochemical Reaction Kinetics: Oxygen Evolution on
Mechanically Strained Rutile TiOz As @ Model SYStem .......cc.coevuiririnirieieniiienenereeeeecectenee e
O. Quinn Carvalho, Elisa Miller-Link, Ann L Greenaway

In-Situ structural and Adsorbate Induced Surface Evolutions Monitored By Electrochemical Stress
IMBASUTCIMEIIES .....c.eeuveeniieniieite ettt ettt ettt ett sttt et e et et eat e saeesbe e bt eat e eeteeaseeanesbeesbee bt emaeemsesueesueenbeenseenteennens
Hadi Tavassol

Evolution of 2PB/3PB Transport Pathways in Oxygen Electrodes during Degradation Test: A
Perspective from Electro-Chemo-Mechanical Coupling on MiCroStruCtures ...........coveeveeeeeeeniencenieenieennen.
Xinfang Jin, Puvikkarasan Jayapragasam, Yasser Shoukry, Yeting Wen, Kevin Huang

Constructing and Investigating a Ceria-Based Electro-Chemo-Resistivity SWitch.........cccccceveninininicnenne.
Daniel Freidzon, Hagai Cohen, Anna Kossoy, Olga Brontvein, Ellen Wachtel, David Ehre,
Igor Lubomirsky

Electrochemical-Mechanical Coupling Is Essential to Predict Solid-Electrolyte Fracture during Li-
IMIETAL PLALING ...oovieviiiieiieciieeee ettt ettt ettt et e et e e e st e e et e te e teesaeesseesaesseesseessaesseessaessesssessaesseesseenseensensnenns
Taeho Jung, Eric A Carmona, Yueming Song, Paul Albertus

A Large-Deformation Phase-Field Model for Characterizing Electro-Chemo-Mechanical Failure
Mechanisms at Li/Solid Electrolyte INtErface .........ccccoeeieviiiiiniiniininirieicictcenesteseeeee et
Rugqing Fang, Wei Li, Junning Jiao, Juner Zhu

Advancements in Additive Manufacturing of Protonic Ceramic Fuel Cells..........ccccoovvevieviiiviiniiniiiieieennene
Muhammad Imran Asghar

Effect of Mechanical Compression on Ionic Conductivity of PEO-LiTFSI Solid Polymer
] (T 0] <SSR
Aryan Jadhav, Dang Khoa Minh Cao, Jericko Jay Baltazar, Dahyun Oh, Sang-Joon John Lee

Designing Stable Nanoparticles for Deforming Silicon Anodes in Lithium Ion Batteries ........c..c.ccccceeeueeee.
Shaunak Joshi, Daniel Tartakovsky, Hamdi Tchelepi

Understanding Electrochemical and Mechanical Durability of Bipolar Membranes Used in
] T (o1 L1 ) S USSR
Allison M Crow, Todd G Deutsch, Wilson A Smith

Influence of Mechanical Degradation in Polycrystalline NMC Particles on the Electrochemical
Performance of Lithium-Ton BatterieS.......c.uuuviiiiiiiiieiiiieeeeeeeeeeeeeee ettt e e e e e e e e e e e e e esaraaaeeeeeas
Vinit Nagda, Artem Kulachenko, Henrik Ekstrom

Impact of Mechanical Stimuli on PEO-Litfsi Stiffness and Ionic Conductivity..........cceceeeeeoierienenencnencenen.
Thomasjae Garcia, Gregory Elcombe, Min Hwan Lee

Humidification-Thermal Cycling-Based Mechanical Degradation Analysis of Low-Temperature

PEMFC Using a Full-Scale Transient Physics-Based Model...........c.cceceevieiinininininicnieiiccneneneeeeeeneen
Akshaykumar Narsinhbhai Desai, Surajeet Mohanty, Venkatasailanathan Ramadesigan,
Suneet Singh



Modeling Water Transport in Polymer Electrolyte Membrane Electrolyzers Using a One-
Dimensional Transport MOAE].........coouiiiiiiiiee ettt et et sae et 2544
Shikhar Motupally, Lubhani Mishra, Raghav Sai Thiagarajan, Venkat R. Subramanian

Characterization of Proton Exchange in Protonic Ceramic Electrochemical Cells Using Operando
Yuging Meng, Qian Zhang, Haiyan Zhao, Dong Ding

Thermo-Mechanical Properties and Benefits of Borosilicate Glass for SOEC Sealants ...........c.ccoccverennennen. 2547
Yung-Cheng Ernie Lu, Sajjad Rezaei, Eric Hintz, Mehdi Balooch, Peter Hosemann, Jack
Brouwer, Luca Mastropasqua

A Multiscale Computational Modeling Framework to Quantify Microstructural Effects on

Nucleation of Li Metal on Carbon Scaffold ArChiteCtUures ..........coceveveruiriiriiienineneeeeeeteeeese e 2549
Bo Wang, Sichi Li, Nicholas R. Cross, Megan C. Freyman, Yiran Xiao, Cheng Zhu, Giovanna
Bucci, Tae Wook Heo, Marissa Wood

(Invited) The Electrochemical-Mechanical Coupled Interface Contacts during Lithium Plating and
LI DPINE ¢ evveeteeteeeie ettt et et e it et e et e et e ettesteesbeebeesseesaesssasse e seenseesseesbeassesseeseesseenseeseeesseaseenseenbeenbeesbensaenaeennes 2550
Yue Qi, Min Feng, Xing Liu

Electrochemical-Mechanical Coupling Experiments on Solid-State Battery Materials and Interfaces.......... 2551
Paul Albertus, Karl Larson, Bhuvsmita Bhargava, Eric A Carmona, Lane Crofton, David
Murdock Stewart, Albert Alec Talin

Electro-Chemo-Mechanical Modeling of Composite Cathodes in All-Solid-State Li-lon Batteries.............. 2552
Kasra Taghikhani, Peter J Weddle, William Huber, Robert M. Hoffman, Mohsen Asle Zaeem,
John R. Berger, Robert J. Kee

(Invited) Overcoming Electro-Chemo-Mechanical Limitations of Solid-State Battery Li-Metal and
Na-Metal Anodes through 3D Architecture and Tailored Materials/Interfaces ..........ccccoeeeveeieesenieneeneenne. 2554
Eric D Wachsman

Residual Compressive Stress to Prevent Dendrite Penetration through Solid Electrolytes............ccccvevennee. 2555
Stephen J Harris, Sydney Morris, Harsh Jagad, Yue Qi, Brian W. Sheldon

Operando Stress Evolution in Hard Carbon Anodes — Insight into the Mechanical Degradation
Induced Failure Mode in Rechargeable Sodium Ion Batteries ..........cccoeoieiiriinienieiieeeeeesceeee e 2556
Akshay Pakhare, Sungwon La, Naba Karan, Pradeep Guduru

Facile in-Situ Straining Platform for Transmission Electron Microscopy with Quantification of

N5 ¢21 11 OO ROPOPURRTRRRRRRRRN 2558
Nathan Wood, Bengisu Sari, Rohan Dhall, Medha Dandu, Jacob Hochhalter, Marca M. Doeff,
Roseanne Warren

Microstructure-Aware Mesoscale Modeling of Chemomechanical Stress Evolution during Cycling

in Solid Electrolyte-Cathode COMPOSILE .......ccueeuieieriirieitietietceiteie ettt ettt et eie e ee e seesaeseesbeeneeneas 2559
Bo Wang, Longsheng Feng, Kwangnam Kim, Marissa Wood, Liwen Wan, Brandon C. Wood,
Tae Wook Heo

Mechano-Electro-Chemical Impedance Spectroscopy (MelS): Concept, Theory and Experiment................ 2560
Ruging Fang, Wei Li, Royal Thuaenyi, Dhiren Rathod, Juner Zhu

Electrochemical Embrittlement Accelerates Dendrite Growth in Ceramic Electrolytes ...........ccoovveviveeirennn. 2562
Cole D. Fincher, Colin Gilgenbach, Christian Roach, Rachel Osmundsen, Brian W. Sheldon,
W. Craig Carter, James Lebeau, Yet-Ming Chiang



Revealing the Link between Morphological Heterogeneity and Reaction Behavior of Cathode in

NI e BN 11l BT N1 1) o (o TR 2563
Se Hwan Park, Carlos Juarez Yescaz, Beniamin Zahiri, Yuting Luo, Paul V. Braun, Bairav
Sabarish Vishnugopi, Kaustubh Girish Naik, Partha P. Mukherjee, Julia R. Greer, Yingjin
Wang, Xianghui Xiao, Kelsey Hatzell

(Invited) Lithium Plating on Brittle Solid Electrolytes: Mechanics, Heterogeneities and Coatings .............. 2565
William C. Chueh

Unveiling the Mechanical and Electrochemical Evolution of Nanosilicon Composite Anodes in
Sulfide-Based All-Solid-State Batteries ...........cceouerieririririeieicieneeteneeeetetete sttt sre e 2566
Hongli Zhu, Daxian Cao

The Effects of Pressure on Lithium Alloying/Dealloying ..........cccecverieviieiierieniesiiesieeiesieseeseesseesseessesnenns 2567
Congcheng Wang, Matthew Todd McDowell

(Invited) Multiscale Contact Mechanics and Electrochemistry of Li-SE Interfaces with a SE-

Reinforced Polymer Interfacial Coating, Using Machine Learning to Optimize the Coating and

Stack PreSsure CONAILIONS ......ee.ieieierieitietieteeit ettt ettt ettt ettt eat et e e s be st e sbe e bt ese et entesbesbeebesneeneens 2568
Stephen J Harris, Xin Zhang

106-ENERGY CONVERSION BASED ON N, P, AND OTHER NUTRIENTS 3

Improving the Catalytic Efficiency of Electrochemical Nitrogen Reduction Reaction (NRR)
through Surface Modification and Nanostructured Bimetallic Catalysts ..........ccoceververercienenenenencneneene. 2569
David Stem, Tania Akter, Christopher J. Barile

(Invited) Breaking the Bottlenecks in Electrochemical Nitrogen Reduction.............cccceeeeeoieienenenencncenen. 2570
Ifan Stephens

Electrolyte Formulation By Design of Experiments: The Hidden Correlations in the Li-Mediated

Nitrogen Reduction Reaction for Ammonia Production...........c.coeverererienieieninencienceteienesenee e 2572
Anna Mangini, Jon Bjarke Valbaek Mygind, Sara Garcia Ballesteros, Ib Chorkendorff,
Federico Bella

Lithium-Mediated Nitrogen Reduction in a Flow Electrolyzer Cell Using Gas Diffusion Electrodes
with Carbon-Based EleCtrOCatalyStS.........ccuirciiiiieiieiieiiieieeteeteetteste et ete e teseestee e eseesseesnessaesseenseenseensens 2574
Wei Bi, Elod L. Gyenge, David P. Wilkinson

Nitrogen Reduction to Ammonia: Drawing a Path Toward Energy Efficiency .........ccoccoveeiiiiiiiininenne. 2576
Romain Tort, Alexander Bagger, Olivia Westhead, Yasuyuki Kondo, Artem Khobnya, Anna
Winiwarter, Bethan J. V. Davies, Yu Katayama, Yuki Yamada, Mary P. Ryan, Magda Titirici,
Ifan Stephens

Multiple Strategies for Producing and Utilizing Ammonia Using Electrochemical Methods Using

Transition Metal Based Electrocatalysts........cccceeeiiriiriiniriniiieienenenesieeeet ettt 2578
Jeehye Kim, Ji Hee Jang, Mathieu Doucet, Hanyu Wang, Jim Browning, Youn Jeong Jang,
Jae Sung Lee

(Energy Technology Division Supramaniam Srinivasan Young Investigator Award) CO, as a
Building Block for Electrosynthetic Coupling to N- and S- Based Reactants...........cccceceeeuevieienenicncncncnnee. 2579
Nikolay Kornienko

(Invited) Fundamentals of Single Atom Alloy Catalysts for Electrochemical Nitrate Reduction to
ATNITIONIA ...ttt ettt ettt sttt ettt et ettt bbbt e st ea b et et e saesh e bt eaeea s et e b e naeeb e e bt bt eat et et e e ntenbeeheeaeeneen 2580
Daniel Rivera, Srishti Gupta, Christopher L Muhich



A Durable Vanadium Disulfide-Based Catalyst for Nitrate Reduction and Insights on in-Line

Ammonia Detection By Mass SPeCtrOmMELIY ........c.eeiiiiuiiiieiiiiieeieetiesie ettt eneeas
Logan Wilder, Kabirat Balogun, Carter Gerke, Walter Klein, James L. Young, Elisa Miller-
Link

(Invited) Adsorbate Coverage Steers Selectivity during Catalytic Nitrate Reduction ...........cccceveverereecnnee.
Thomas Patrick Senftle, Yu Chen

(Invited) Efficient Recycling of Dilute Nitrate to Ammonia Using Cu-Based Electrocatalyst ......................
Xiaofeng Feng

(Invited) Probing the Reaction Microenvironment during Electrochemical Nitrate Reduction to

AATIITIONR ...ttt ettt et b e ettt et e et et e heeh e eb e e st em s em e et e ebeeh e eh e ea e em e et et e eb e ekt e bt eh e ententen b e b e ke ebeeheeneenean
Elizabeth R. Corson, Jinyu Guo, Paige N Brimley, Matthew Junjie Liu, Carolina Munoz,
Wilson A Smith, William Abraham Tarpeh

(Invited) Understanding Potential Losses and pH Distribution in Electrochemical Nitrate Reduction
REACTION 10 AIMIMIONIA .....eouiiiiiiititiitieieeteit ettt ettt ettt sae sttt et e s et e b e s b bt e bt ebeeas et esbenaesbesbesaeeueeneen
Mohammadreza (Reza) Nazemi, Maryam Ahmadi, Rami Reddy Boppella

Green Ammonia Electrosynthesis from Nitrate-Polluted Waters ...........c.coceeieriirieniecenieeieseeeeie e
Sara Garcia Ballesteros, Noemi Pirrone, Simelys Hernandez, Federico Bella

(Invited) Curvature-Enhanced Hydrophobicity: A Counter-Intuitive Strategy for Efficient
Electroreduction of Nitrate int0 AMIMOMNIA .......cceeueriirtiriirietieieiestese ettt ettt ettt ebeesteteseestesbesbeeneeneas
Wen Zhang, Jianan Gao

Influence of Carbon Nanotube Support on Electrochemical Nitrate Reduction Catalyzed by a
CODAIE COMPIEX....eueiutiniitiriirtieieetet ettt sttt et e ettt st b e e bt et e e et e s bt sb e e bt ebtest et enbenaesaeeueenees
Nia Jamaria Harmon, Hailiang Wang

Investigating Co and Fe Single-Atom (SA) Decorated NS-Doped Reduced Graphene Oxide (Co
SA/NS-rGO, Fe SA/NS-rGO) Catalysts for NO, to NH;3 Pulsed Electroreduction ............cccccveveeveeevennnnne.
Kaan Simsek, Sarp Kaya

Electrofiltration-Enabled Nitrate Reduction Reactivity of Carbon Nanotube Electrified Membrane
for Drinking Water TIEAtIMENT ........cocuiiiuiiii ittt ettt ettt et et e e esteeseesbeesbeesbeeeeeneeennene
Yingzheng Fan, Lea R Winter

(Invited) Electrochemical Processes Drive Membrane-Based Recovery of Nand P .........ccooevinininncne.
David Jassby, Arpita Iddya

(Invited) Selective Ammonia Separation Using Prussian Blue Analogues...........ccceoeeoerienienieneeneenceeee
Taeyoung Kim

Electrochemical Approaches for Enhanced Phosphorus Recovery from Synthetic Animal

Wastewater: A Comparative Analysis of Response Surface Methodology and Artificial Neural

INCEWOTKS ..evieiieecitteete ettt ettt e ettt e ettt et e e it e e e tbeestbeestaeetbeatse e tbeesseessseasseessseansseessseensseessseansseasseensseesseansnas
Babatunde Ibrahim Ojoawo, Jason Trembly, Damilola Daramola

(Invited) Green Ammonia Production from Electrochemically Upcycling Waste Nitrogen in an
Membrane-Free AlKaling EISCIIOLYZET ........ccvivuiiiiiiiieiieieciecieceete ettt b aesteesaeeaeenseerne e
Wenzhen Li, Yifu Chen, Hengzhou Liu, Shuang Gu

Electrocatalytic SyNthesis 0f UTCa........coeeveieriiriniiinieiieietcetese sttt ettt s
Marta Costa Figueiredo



K01-ADVANCES IN ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY: IN MEMORY
OF DIANE SMITH

(Invited) Mechanistic Insights Gained through Ten Years of Collaboration with Diane Smith..................... 2600
Jeffrey Gustafson

Voltammetric Investigations of Low-Coordinate Manganese As an Electrocatalyst for Organic

Coupling and FUNCHONAIIZALION. ..........ccieiiiiieeiieietieieete et e ste st teetesaeseesseesseesteesseessesssessaesseeseenseensessnens 2601
Kristine Legaspi, Tianhua Tang, Shelley Minteer, Matthew Sigman, Jeffrey Gustafson, Diane
Smith

Investigation of the Optimal Phosphine for Improved Electrochemical Peptide Synthesis............ccccceereeene 2602
Shingo Shinjo, Yohei Okada, Goki Hiratsuka, Yoshikazu Kitano, Kazuhiro Chiba

Electrosynthesis for the Development of Selective Organic Reactions...........cccevevevenereiieiieneneneneneenee. 2603
Christian Malapit

Electrocatalytic Radical Cation Diels-Alder Reactions Using Enol Ethers As Dienophiles ...........c.ccceeee. 2604

Haruka Morizumi, Kaii Nakayama, Yoshikazu Kitano, Yohei Okada

Accelerated Development and Optimization of Adiponitrile Production via Kolbe Electrolysis of
Biomass-Derived PrECUISOIS .......coiuieiiieiieiieie ettt ettt ettt ettt ettt et e ete s e eesseesse e st enseeneeeneesneenseenseeneeas 2605
Ricardo Mathison, Meera Patel, Elina Rani, Miguel A Modestino

Electropolymerization of Pyrrole Using a Single-Electrode Electrochemical System..........cccccocevcevirencnnee. 2607
Shinsuke Inagi, Yulin Shi, Elena Villani, Guobao Xu

Electrochemistry of Diquinonyl Amines with an Internal Proton Source ...........ccccocvveeeeciencncninincneneenen. 2608
James Y. Becker

(Invited) Analyzing Cyclic Voltammetry to Understand (Bio)Electrocatalysis for Electrosynthesis ............. 2609
Shelley D. Minteer

Concepts for Sustainable Organic EIeCtroSynthesis .........cocceeeeeiiniininininieieieneseneseee e 2610
Robert Francke

Novel Electrocatalytic Hydrogenation Using a Solid Polymer Electrolyte (SPE) Reactor ............cccccveevvennenn. 2611

Mahito Atobe, Naoki Shida

Changing Mechanisms for CO, Reduction to Formate Via Protonation of the Catalyst...........ccccceevvrvrenne 2613
Kevin Lee, Louise A. Berben, Marcos Aceves

Electrochemical Hydrogenation in Action: Redefining the Production of Commodity and Fine

(01115710 (71 OSSPSR 2614
Kevinjeorjios Pellumbi, Julian Tobias Kleinhaus, Leon Wickert, Jonas Wolf, Kai Junge
Puring, Ulf-Peter Apfel, Daniel Siegmund

Reusable Cyclodextrin-Mediated Electrochemical Sensor in Automated Flow Cell for Cortisol
DIBLECLION ...ttt ettt ettt et ae bt b ettt b e ettt ae bt ettt na et naeshe et eneen 2616
Ferdows Sajedi, Jeffrey M. Halpern

Isopropyl Alcohol Effects on the Electro-Catalytic Hydrogenation of Guaiacol............cceceeeveienencncnencnen. 2617
Felix Arie Setiawan, Beini Shen, Kevin J. Smith, Chang Soo Kim, Elod Lajos Gyenge



Long-Term, Non-Invasive Detection of Low-Dose Ionizing Radiation EXposure ...........cccoeevevverienveniennnen. 2618
Jamie Inman, Yulun Wu, Liang Chen, Dhruba Ghosh, Kenneth Wan, Jared Dechant, Lieselotte
Obst-Huebl, Kei Nakamura, Corie Ralston, Susan Celniker, Jian-Hua Mao, Hoi-Ying Holman,

Petrus Zwart, Hang Chang, James Ben Brown, Antoine M Snijders

(Invited) Electroanalytical MEat SCIETICE. .......c.eeueeieriirieriietieteeiteie ettt ettt sttt et e et e be e b eeeenean 2619
Sadagopan Krishnan, Silan Bhandari, Sachinthani Ayabadda Devage, Athena Avery, Sandun
Bogahawaththa Kasthuri Dias, Rishav Kumar, Ranjith Ramanathan

Chiral Bioelectrocatalytic Oxidations Driven By Electrocatalytic Oxygen Reduction and

Horseradish Peroxidase or Cytochrome PAS50 .........cooiiiiiiiiiiieeeee et 2620
John Hena Jv, D. Randil K. Weerasuriya, Rumasha N. T. Kankanamage, Jie He, James F.
Rusling

An Electrochemical Pipette for Study of the Drug Metabolites ..........ccoeeieeiercierieiieniere e 2621

Mohammad Rafiee, Nastaran Nikzad

Co304 Based Non-Enzymatic Microneedle Glucose Sensor for Plant Health Monitoring............cccccceoeeeene 2622
Jaehyoung Yun, Hyemin Kim, Jungmin Kang, Jaeho Kim, Seunghyun Park, Wonhyoung Ryu

Electropolymerization of Various Aromatic Monomers Using Streaming Potentials..........c.cccccoevercnenennen. 2624
Suguru Iwai, Kosuke Sato, George Hasegawa, Norio Ishizuka, Kimihiro Matsukawa, Ikuyoshi
Tomita, Shinsuke Inagi

Magnetic Metalloimmunoassays: Influence of Particle Shape and Size on Galvanic Exchange-
Based Electrochemical DEteCtion .........cc.eiuiiuiriiieieiiiesesieei ettt ettt et sbe b ene e 2626
Charuksha Walgama, Daniel Adrian, Marco Cardenas, Trang Bui

Electroauxiliary-Assisted C-C Bond Formations in Lithium Perchlorate / Nitromethane Solution............... 2627
Shinnosuke Akahane, Yoshikazu Kitano, Yohei Okada

Synthetic Chemistry and Microelectrode Arrays for Point of Care Diagnostics ...........cceceeeeerieienenereneecnne 2628
Kevin D Moeller, Yu-Chia Chang, Albert Huang

(Invited) Introducing Selectivity into Electrochemical Reactions: From Solution to Surfaces...................... 2629
Dylan Karr

Radical Cation Alkene Functionalization Using Anodic OXidation ...........c.ccceeverrierieecreecienieieesieesneeneenenns 2630

Sota Adachi, Yohei Okada

Electro-Oxidation of Cumene Using Diamond Electrodes in Batch and FIow .........ccccoccecieviiininincncncnne. 2632
Takashi Yamamoto, Tsuyoshi Saitoh, Yasuaki Einaga

Photoelectrochemistry and Photochemistry for Sustainable Organic Synthesis...........ccceevevieviieneenieniienenns 2634
Katarzyna Rybickajasinska

Post-Functionalization of Thiophene-Fluorene Alternating Copolymers via Anodic
Do 10T o) 010311372 215103 USSR 2635
Kohei Taniguchi, Tomoyuki Kurioka, Kosuke Sato, Tkuyoshi Tomita, Shinsuke Inagi

Anodic Cyclization Reactions and an Approach to the Chrysosporazine Family of Natural Products .......... 2637
Kevin D Moeller, Zachary Medcalf, Tiandi Wu



KO02-BIOELECTROCHEMISTRY - FROM IONS TO PROTEINS TO LIVING ORGANISMS

Cytochrome ¢ Oxidase Detection in Human Fibroblasts Using Scanning Electrochemical
1 et (0ol ) USRS 2639
Shubhneet Thind, Dhésmon Lima, Evan Booy, Dao Trinh, Sean McKenna, Sabine Kuss

Intrinsically Disordered Proteins on At SUITACES.......cc.vvviiiiiiieiieiieie ettt se e reeseeeeeene e 2640
Sanela Martic

Using Electroanalytical Techniques to Study Inhibition Mechanisms in Enzymes.........cccccocceenenicncneneenee. 2641
Shelley D. Minteer

Gold Nanoparticle (GNP) Enhanced Electroporation of Extracellular Vesicles to Promote Gene

Ana Dogan, Nina Erwin, Xiaoshu Pan, Mei He

(Invited) Multiplexed CRISPR-Based ECL Assay for Alzheimer’s Biomarkers.........cccceceecveviencnicncnencenen. 2644
Keshani Hiniduma, P. 1. Thilini De Silva, Sherif Shawky, Rachelle Canete, Ketki S. Bhalerao,
Jessica L. Rouge, James F. Rusling

Electrochemical Detection of Tobramycin Retention in E. coli Bacteria .........cccoevvevvieciiecieiienienieieeieeneans 2645
Kolby Wiebe, Sabine Kuss, Luma Clarindo Lopes, Angela Jiang, Michael Zarychta, Danyel
Ramirez, Frank Schweizer

Electrochemiluminescence in “Planar” Micropore for Application in Single Cell Cytokine
BIOSEIISIIIE ...ttt e h ettt ettt s h e bttt et e n e e a e e et e e bt e eb e e bt e bttt eateeaeenaeente e teentean 2646
Stéphane Tawil, Loic Leroy, Martial Billon, Neso Sojic, Aurélie Bouchet-Spinelli

Electrochemical and Photoelectrochemical Reduction of Carbon Dioxide on Ruthenium-Cultured
BaCErTal BIOTIIIMIS. ...coiiiueeiiiiieieeeceeee ettt e e e ettt e e e e e e et e eeesessssaaaaeeeeessssassaseeeesessnnaaeeeeeeas 2648
Pawel Kulesza, Ewelina Seta-Wiaderek, Iwona A. Rutkowska

High Throughput Screening of Electroactive Bacteria Using a Cross-Bar Architecture in a 3D

DICSIGN ATTAY ... eeuiitietieiieeie e st et esteete et e eteeste e bt esbeesbeessesssesseessaesseasseesseesseassasssesseesseessesssesssessaesseenseensensaenns 2649
Hasika Suresh, Rhea Patel, Kundan Saha, Surya Varchasvi Devaraj, Atul Sharma, Matthew
Carpenter, Maryam Shojaei Baghini, Caroline M Ajo-Franklin, Sameer Sonkusale

(Invited) Understanding the Nano-Biointerface to Improve Biorecognition in Electrochemical
BIOSEIISIIE ...ttt ettt b ettt ettt s h e e h e et e et e a e en e e e et e eh e e ehe e bt e bttt eneeeaeeeneenteeteentean 2651
Clara Cardoso Costa, Gustavo Silveira Toldo, Juliana Cancino-Bernardi

Electrochemically Driven Optical Dynamics of Reflectin Protein............cocceceevienenieninininnieienenencneeceee 2652
Yin-Chen Lin, Changxuan Yang, Seren Tochikura, Daniel E Morse, Lior Sepunaru, Michael J.
Gordon

Electrically Conductive Peptide Fibers as Direct Electron Transfer Scaffolds for Enzymatic
] T T 1 43 USRS 2653
Adam Grosvirt-Dramen, Zachary Urbach, Fengbin Wang, Allon Hochbaum

Nanoimpact Electrochemistry for Unraveling the Reactivity of Diffusion Limited Enzymes ...................... 2654
Nikolaos Kostopoulos, Zhao Ziwen, Alina Sekretareva

Electrochemical Monitoring of Respiratory Infectious Disease on Nanostructured Surface

Functionalized with Biosynthetic Multimer APLameTrsS..........cccueieeruieriieriieieeieereesreereereeaeseesreesaeesseesesenens 2656
Seyed Vahid Hamidi, Imman I. Hosseini, Roozbeh Siavash Moakhar, Arash Khorrami
Jahromi, Sara Mahshid



Electrochemical and Spectroscopic Investigations of Bismuth(IIl) Pharmaceuticals with L-
L3 D211 01 o) 1TSS RURSURRRE 2657
Graham Cheek, Abram Dierickx

Synthesis of Yolk-Shell CoNi,S4 Spheres Modified Flexible Carbon Cloth Electrode for Highly
Sensitive Detection of Neurotransmitter DOPAMINE...........c.ecverrieciiecierieiieieesieeteeeeeeeesreesreesseeseessessaesseesns 2658
Ganesh Pattan-Siddappa, Sang-Youn Kim

Enhanced Neurotransmitter Detection with Biorecognition Element-Functionalized Organic
ElectrochemicCal TIanSIStOrS. .. ..coueruiitirerieiieietereeterte ettt ettt sttt et ettt ebe et et e b nae st b sbeeaeeneen 2659
Craig Milroy, Victoria Coyle, Eric Reed, Matt Grogg, Tyler Nelson, Steve Kim

Laser-Induced Graphene for Electrochemical Analysis of Food and Agricultural Contaminants................... 2661
Raquel R. A. Soares, Cicero Pola, Robert Hjort, Gustavo Miliao, Zachary Johnson, Nathan
Jared, Jonathan Claussen, Carmen L Gomes

Packaging and pH Effects on Meat Discoloration through Electrochemistry ..........c.ccoooeeniiiiniinencencenen. 2662
Sachinthani Ayabadda Devage, Sandun Bogahawaththa Kasthuri Dias, Silan Bhandari,
Athena Avery, Rishav Kumar, Ranjith Ramanathan, Sadagopan Krishnan

Effect of Experimental Parameters on the Electrochemical Current during Scanning
Electrochemical Microscopy of LiVING CellS ....c..coeiiririiiiiiniiniininieeeeeietetesestese ettt 2663
Nikita Thomas, Mengzhen Lyu, Jadon Khouv, Dhésmon Lima, Dao Trinh, Sabine Kuss

Electrochemical Quantification of Tobramycin Retention in Pseudomonas Aeruginosa as

Antimicrobial Susceptibility INAICALOL ......c.eccviiiiiiiiiieiieie ettt sae b e e eeaesreesseesseenseas 2664
Luma Clarindo Lopes, Dhésmon Lima, Muhammad Hayat, Yanqgi Li, Ayush Kumar, Sabine
Kuss

Single Cells Polydopamine Coating of Rhodobacter Sphaeroides for Enhanced Electron Transfer .............. 2665

Rossella Labarile, Danilo Vona, Maria Varsalona, Matteo Grattieri, Melania Reggente,
Gianluca M Farinola, Fabian Fischer, Ardemis Anoush Boghossian, Massimo Trotta

Biofilm Spatial Monitoring By Multiple Electrochemical Techniques Integrated with Optical
Microscopy and @ Microfluidic DEVICE .......ccueuiriiriiiiiiiiiieeeese ettt 2666
Oriya Belous Maruani, Anat Milo, Hadar Ben-Yoav

The Differential Impact of Resorcinarenes on Ferrocene Redox Couple: Towards Electroactive
3 LR € 1 Ty AN ] 1<) 1 1 USSR 2668
Carlos Quintero, Sanela Martic, Ngong Kodiah Beyeh

(Invited) Scanning Gel Electrochemical Microscopy: Towards Biological Applications?...........cccceceeeeueenee. 2669
Liang Liu, Mariela Brites Helu, Ning Dang, Gustavo Adrian Echeveste Salazar, Marouen
Zammali, Mathieu Etienne, Alain Walcarius

Unusual Long-Term Stability of Enzymatic Bioelectrocatalysis in Organic Solvents ............cccocevceveeeecnnee. 2671
Sabrina Bichon, Priscilla Staigre, Sébastien Gounel, Tatjana Safarik, Cristina Carucci,
Alexander Kuhn, Nicolas Mano

LO01-PHYSICAL AND ANALYTICAL ELECTROCHEMISTRY, ELECTROCATALYSIS, AND
PHOTOELECTROCHEMISTRY GENERAL SESSION

(Digital Presentation) The Effects of Heat Treatment on Electroreduction of Tungsten (VI) Oxide.............. 2673
Olha Medvezhynska, Serhii Kuleshov, Anatoliy Omel'Chuk



(Digital Presentation) The Intermediate Electron Bond. Half-Reactions and the Electronic Structure
OF ALOINIS 1.ttt ettt et st b e bt et e e bbbt bt ettt et ae bt a e at ettt b sheeaeeneen 2675
Alexandr 1. Chernomorskii

(Digital Presentation) The Influence of Particle Size on Electrophotocatalytic Properties of

Tungsten TrioXide PROtOANOAES .........ccoviiiiiiiiiiiiiciieieet ettt et te et esbessaestaesreesseesseensessnens 2678
Valli Kamala Laxmi Ramya Chittoory, Petr Dzik, Tomas Sanak, Radim Bartos, Marcela
Kralova, Micheal Vesely

Study on Meat Discoloration Based on Storage Effect and pH Factor Using Square Wave

VOIEAIMIMIGLIY ..ottt ettt ettt ettt e e e h et e et e em e em e e eaeeebeesb e e bt e bt emteemeeeueesaeenteenteenseas 2679
Silan Bhandari, Sandun Bogahawaththa Kasthuri Dias, Sachinthani Ayabadda Devage,
Rishav Kumar, Ranjith Ramanathan, Sadagopan Krishnan

Theory and Experiment of the Limiting Current in Impinging Jet Electrodes ..........c.ccocevceiieienincncncncnnen. 2680
Christian Schneemann, Jakob Trdgner, Bo Tang, Andreas Dietzel, Jiirgen Kohler, Mehtap
Oezaslan

Spectroelectrochemical Setup for Probing Reactions on Electrodes and in Electrolytes ............cccccevvvenennne. 2682
Sergey Shilov

New Electrochemical Channel Flow Cell Design for Electrochemical Studies at Elevated
Temperatures and PrESSUIES.........cciiiieiieie ettt ettt ettt et e et e st e st e e et e teenseeneeeseesseenseenseeneeennenns 2683
Muna Abdulaziz, Ariel Petruk, German Sciaini, Liliana Trevani

Noise Interrogation during an Induced Faradaic Reaction ............ccccceevvevieniiiiieiiiieeieceeeere e 2685
Kaden Wheeler, Kajal Kajal, Brian Roehrich, Julia Chung, Joseph Gott, Lior Sepunaru

Covalently Immobilized Anthraquinone on Carbon and Its Use As a Proton-Exchange Counter
Electrode in Impurity Sensitive Electrochemical Measurements ............c.ceceveverereneneeeenieneneneneneneenees 2686
Caroline Katherine Williams, Pietro Papa Papa Lopes

Interrogation of Anodic Stripping Voltammetry Peaks of Metals for the Determination of

Electrochemical Reaction Parameters ...........coceeeeieriiriirininieiieteteesie sttt sttt s 2687
Sarah E. Braley, Gabrielle R. Dangel, Kiana S. Sykes, Robert P. Currier, Jose-Maria
Sansinena

Exploration of a Reliable and Robust Reference Electrode for Point-of-Care Diagnostic Devices................ 2688

Dalton Lee Glasco, Jeffrey Gordon Bell

Adjusting Paper Device Properties for Bioelectrochemical Analysis and 3D Cell Culture............cccceeeueee. 2689
Juliette Pelletier, Raphaél Trouillon

Monotonic Surface Charging at Polycrystalline Platinum-Electrolyte Interface in the Presence of
Chemisorbed Species Using Streaming Current Method ..........coeevvieviieiiiiiiiicieceeiecreeee e 2691
Jesus Alexis Lopez Ochoa, Prantik Saha, Iryna Zenyuk

Rotating Disk Electrode Studies of Benzaldehyde Oxidation on Group Ib Metals..........cccoeeveninencnencnnen. 2693
Nathanael Ramos, Hudson Neyer, J. Will Medlin, Adam Holewinski

Square Wave Electrogravimetry Monitors Transient Submonolayer Adsorption of Redox-Active
Molecules with a Precision of Less Than 1% of @ MONOIAYET ..........ccvevvieiieiieieiieiecieceecie e 2695
Christian Leppin, Arne Langhoff, Diethelm Johannsmann



Elucidating Pathways of Methanol Oxidation on Oxygen-Vacant NiOOH Sites Using a Synergistic
in Situ Attenuated Total Reflectance Surface-Enhanced Infrared Absorption Spectroscopy and DFT

Vi T. T. Phan, Quy Phu Nguyen, Bin Wang, lan Burgess

Molecular Solvation Environment Controls the Active Site in Cation-Mediated Electrocatalytic

CO; Reduction t0 MEthanol ..........cccuoriiiiiiiiiiceeee ettt ettt sb et e e e et b sbeeaeenean
Quansong Zhu, Conor L. Rooney, Hadar Shema, Christina Zeng, Julien A. Panetier, Elad
Gross, Hailiang Wang, Lawrence Baker

In-Situ Investigation of Surface Modifiers Dithiocarbamates on Au Electrodes for Electrochemical
CO2 REAUCHION. ...ttt sttt ettt sa ettt e et s bbbt est et e e ebenaesaeeaeeneen
Jiayao Lu, Eva Megan Nichols

A Comprehensive Online Analytical System Coupled with Standardized Data Analysis for the
Electrochemical REAUCTION OF ClOnu..oviiiiiiiiiiiiiieiieeeeeeeeee ettt ea e e e e e seeaaae e e e e e s eesanaaeeeeeeas
Alessandro Senocrate, Peter Kraus, Francesco Bernasconi, Corsin Battaglia

Effect of Electrolyte Composition over CO2 ReAUCHION ........coeeieriiniiniriiniieieierieiese ettt
Krzysztof Bienkowski, Renata Solarska

Cu-Containing Metal-Organic Framework Electrocatalyst for Efficient Production of Cs+
Compounds via CO2 Reduction REACTION. ........cccceuiriiriirininiiieienesenicseeeeteteseeste sttt
Juhee Jang, Minhua Shao

Understanding the Role of Entropy in Promoting Electrocatalytic CO, Reduction ............cccecevevencnencnnee.
Marcel Schreier, Seonmyeong Noh, Gong Zhang, Yoon Jin Cho

Toward Sustainable Olefins: Electroreduction of CO, to Multi-Carbon Olefins Using Trimetallic
CU-RICH CaALYSES ...ttt sttt sttt et et se et st s a s be et e et s bt bt e bt esteste e e tenaesaeeueeneen
Seyed Parsa Amouzesh, Mohammad Asadi

Electrochemical CO; Reduction to Methane with Remarkably High Faradaic Efficiency in the
Presence of a Proton Permeable MemDIane ............cociiriiieiinieniiniinieeieeteetee ettt
Hanging Pan, Christopher J. Barile

NiFe-Based Electrocatalysts for Electrochemical Reduction of Selenite.............ccooceviiiiiiiiiiiniiniieee,
Shengcun Ma, Wei Tong

Mechanistic Aspects of Selenate Reduction on CU(UPD) on AU Electrodes.........coovevieieeiinieneenieenieennens
Jonathan Strobl, Saurabh Pathak, Daniel Scherson

Polybenzimidazole Membranes for Waste Stream Remediation to High Value Products...........ccccoeceienne.
Kris Likit-Anurak, Ishwor Karki, Ben Howard, Sirivatch Shimpalee, Brian Benicewicz,
Benjamin Meekins

Electrosynthesis of Glyoxylic Acid By Electrochemical Reduction of Oxalic Acid and Oxidation of
Glyoxal inside Co-Laminar FIOW CellS.........ccceeoieiiriiniinininiiieieneenieseeetetenteste sttt
Farzad Mirzaie, Marc-Antoni Goulet

Selective Oxidation of Ethanol on a Nickel Foam Electrode Followed by Aldol Condensation with
Furfural to Produce Furan-2-AcCrolein ...........ccciiiiiiriiiiiiiieie ettt s
Hemanthi D. Manamperi, Michael A. Jackson

Effect of the EMIM Cation on the CO, Reduction Reaction on Gold.............ooovvvuiiiiiiiiiiiiiiiiiieee e,
Danielle Richards, Stephen J. Percival



Origin of Electrochemical Ozone Activity on Tin-Oxide Based Electrodes........c..ccccoceveveiieiiencncncnencenee. 2715
Rayan Alaufey, Maureen H. Tang

Chemical-Free Stable and Multifunctional Electro-Based System for Treatment of Pesticides from
AGQUEOUS SOIULION ...ttt ettt et st et e beebeestesseesseeseesseesseesseessesssesseesseenseassesssesssesseesseensennsens 2716
Venkateshwaran Gopal, Ambika Selvaraj

Impact of Exposed Crystal Facets on Oxygen Reduction Reaction Activity in Zeolitic Imidazole
FTAMEWOTKS ...ttt ettt et et ettt b e sb st eb et e st et e e e sbesbesbeeaeeneen 2717
Kanokwan Kongpatpanich, Sorawich Pimu, Nuttapon Yodsin, Supawadee Namuangruk

Engineering of Soft Urea Synthesized Ni;n Nanomaterials for Oxygen Evolution Reaction .............cc........ 2718
Vedasri Bai Khavala, Harish Kuruva, Christian Schneemann, Tiju Thomas, Budaraju
Srinivasa Murty, Mehtap Oezaslan

Microelectrode-Based Diffusivity Measurements of Hydrogen in Molten 2LiF-BeF; ..........cccoccovviiinin. 2720
Timothy Ryan Pickarski, Claire Tianyi Chen, Eric David Smith, Raluca O. Scarlat, Guanyu Su

Metal-Organic Framework-Based Materials for Heavy Metal Sensing in Aqueous Media ...........ccccvenvnee. 2721
Biljana Sljukic, Jadranka Milikic, Kristina Radinovic, Marjetka Savic, Aleksandra Janosevic
Lezaic, Gordana Ciric-Marjanovic

Optimizing Air Contactor Design for Efficient Carbon Capture in Direct Air Capture Systems: A
Multi-Disciplinary APPIOACKH. ......coouiiiiiiiieie ettt ettt et ettt sae e et 2722
Victor Eke, Danillo Soares Couto, Paul O'Brien, Marina Freire-Gormaly

Effect of pH on the Selectivity of y-MnO, Electrocatalysts Towards Oxygen Evolution Reaction in
the Presence of Chloride Ions in Alkaline ENVIFONMENT........cccuvviiiiiiiiiiieiieeeeeeeeeieeee et e e eeaaeee e 2724
Olga A Baturina, Matthew Finn, Brandice Weathers

Alternative Technique to RDE to Evaluate Photoelectrocatalysts for ORR ...........ccccocveviiiiiviieiecieieeieeee 2726
Ariadna D Garcia Caballero, Jesus Adrian Diaz-Real

MOF-Derived Selenium-Enriched Hollow NiCo0,04/NiO Nanocages for Enhanced Oxygen
EVOIUtION REACLION ...ttt ettt ettt sttt eb ettt na et sbe b it eneen 2727
Vaibhav Namdev Kale, Maiyalagan T

Advancing Catalyst Performance in Electrochemical Water Splitting ............cccccvevvivienieniieciieieeieeieeieenne 2728
Matej Zlatar, Serhiy Cherevko

Investigating the Role of Mixed Oxides for Oxygen Evolution Reaction on Iridium Oxide

ELECIIOCATALYSES ...ttt et ettt et ettt eae et e bt e e em e e n e e eh e e ebe e bt e bt et e eneeeneeeaeente e teentean 2730
Cindy Tseng, Daniele Benetti, Guangmeimei Yang, Reshma R Rao, Norton West, James
Durrant, Katie Moore, Ifan Stephens

Doping Induced Enhancement of Activity and Stability for Oxygen Evolution Reaction with
Isomaterially Heterostructured MNOg.........ccvieuiiriieriieiieieeieseeseete et steestee e esseessesssessaesseesseensesnsessnenns 2731
Mohammad Mazhar Sadiq, Anurag Jha, Raj Pala

Development of Activity-Stability Descriptors for Transition Metal Oxide Electrocatalysis..........c...cccene... 2733
Michal Bajdich, Benjamin Comer, Neha Bothra, Ruchika Mahajan, Frank Ablid-Pedersen,
Kirsten Winther

Proton Transfer Kinetics at a Defect-Free Liquid-Liquid Interface...........ccccoevenininieninciencncnencncneneenee. 2735
Nicholas R D'Antona, Nadia F. Barnard, Paul A. Kempler, Shannon W. Boettcher



Efficient Electrochemical Reduction through Flow Cells Using Spherical-Polymer Based Carbon

Supported Catalysts as Fixed-Bed EIEctrode. .........c.oooiiiiiiiiieieieeeee et 2736
Jana Schmidpeter, Amalia Unger, Leidy Pena, Olga Shimelis, Joe Abrahamson, Jan Glaesel,
Michael Schulz, Bastian J. M. Etzold

Ammonia Tolerant Oxygen Reduction Reaction Studies on Metal Oxide Catalysts in Alkaline

Media Using the Gas Diffusion Electrode Half Cell..........cccoiviiiiiniiiiiiiiiiiicieceeeee et 2738
Karuppasamy Dharmaraj, Rania Hanna, Pablo Reyes-Figueroa, Rutger Schlatmann, Sonya
Calnan

Unveiling the Role of Dopants in the Electrochemical Ozone Production Reaction Using Tin Oxide
ELECIIOAES ...ttt ettt sttt b e e h e e bt ettt a e b b sa et eaeen 2740
Rayan Alaufey, Maureen H. Tang

Dynamic Oxygen Collection Efficiency: Unraveling the Effects of Perovskites on Carbon
Corrosion As Composite Catalysts for Oxygen Electrode..........ccccoeverinininiiiiinininininceciencnene e 2741
Jiayuan Ni, Yuto Miyahara, Kohei Miyazaki, Changhee Lee, Takeshi Abe

Understanding Interfaces Using Neutron Reflectometry in Calcium-Mediated Nitrogen Reduction

for Electrochemical AMmonia SYNRESIS.........cviviiriieiiieiiiieiieieeste et eteete et e e eteesseesbessaessaesreesseesseensessnens 2743
Valerie Anne Niemann, Xianbiao Fu, Mathieu Doucet, Peter Benedek, Hanyu Wang, Adam C.
Nielander, Ib Chorkendorff, William Abraham Tarpeh, Thomas F. Jaramillo

In-Situ Spectroelectrochemistry for Elucidating the Stable Mars-Van Krevelen Catalytic Cycle for
Green Ammonia Production on Nitride MXENe .........ccccoiviriiieiinienininineeieienesiene sttt 2745
Denis Johnson, Abdoulaye Djire

VOLUME 5

Heterogeneous Electrosynthesis of Nitriles through Coupling of Primary Alcohols and Ammonia
on Noble-Metal-Free Monometallic Catalyst..........ccvecuieciiriiiiienieniieiteic ettt ete e sae e sseeseeeesene e 2746
Yiying Xiao, Chia Wei Lim, Linfeng Gao, Ning Yan

Electrochemical Nitrogen Fixation at Phosphide Catalyst in Alkaline Medium: Electrocatalytic
Approach Toward Validation and Determination of Ammonium Product.............ccccovieiiiiiiiiniiniiiieeee 2749
Pawel Kulesza, Beata Rytelewska, Anna Chmielnicka, Olena Siamuk, Iwona A. Rutkowska

Massive Onset Potential Shifting with an Epitaxial GaAs/Si Photocathode for Solar H, Production............ 2750
Hanh Vi Le, Mekan Piriyev, Sylvain Febvre, Gabriel Loget, Bruno Fabre, Sylvie Harel, Angus
Rockett, Kenneth Steirer, Tony Rohel, Karine Tavernier, Julie Le Pouliquen, Ludovic Largeau,
Gilles Patriarche, Rozenn Bernard, Yoan Leger, Nicolas Bertru, Charles Cornet

Porous Bismuth Vanadate Photoelectrodes for Solar Water Oxidation Reaction .............ccccecvvvevvveeeivveeeennns 2752
Jayanthan Pattadai Jayaraman, Benjamin Goldman, Karsten Harbauer, Hannah Johnson,
Kevin Sivula, Roel Van De Krol

Simulation Studies of Interfacial Kinetics of Dye-Sensitized Solar Cells Photoanodes in Scanning
ElectrochemiCal MICIOSCOPY ....euvertietieiieieeiieetiesteertt et ettt sate st e s bt et e e emteemeeeseesbeesaee st eneeemeeeneesneanseenseeneeas 2753
Wasiu Abidemi Hamzat, Dmitry Momontenko, Gunther Wittstock

Near Infrared Aggregation Induced Electrogenerated Chemiluminescence Studies of Xanthene Dye.......... 2754
Jesy Motchaalangaram, Chathuranga Rathnamalala, Colleen N. Scott, Wujian Miao

Light-Induced Redox Dynamics in Plasmonic Nanostructures and Photosensitizer Transition Metal
(70351070011 e L3OO RRURPRRRE 2755
Emily Sprague-Klein



Kinetics of Charge Reversal in the Double Layer Studied with an Electrochemical Quartz Crystal
Microbalance (EQUM-=D).........coiiiiiiiiiiieciteeiee ettt et e et este e e teeeteeeteeebeessseeessaeesseeensaeesseeessseenseeenssennsens 2756
Arne Langhoff, Christian Leppin, Diethelm Johannsmann

The Electrostatic Stimulation of Adsorbed Carbon Monoxide Oxidation on Pt in Aqueous Acidic
ELOCTIOLYEES ..ttt ettt ettt ettt et et e e b e e st e s et e ta e ae e beesbeesaeereeete et e e s seenbeesbeesaeesaesreesbeenteenreernens 2758
Arvind Singh Heer, Daniel Scherson

Study of Antimony and Fluorine Doped Tin Oxide in Acidic Medium...........ccccoeririniniriencneneneneneenene 2760
Luis R Corona-Elizarraras, Mario A. Alpuche-Aviles, Sara Cavaliere, Ignacio Jimenez-
Morales

Monitoring the Dynamics of the Galvanic Replacement Reaction to Develop Free-Standing
BT oY 1 1 | 3 £ PSS SRRUUSRPRRRE 2762
Amira Ben Abderrahmane, Sophie Tingry, David Cornu, Yaovi Holade

Dissolution Stability of Graphene-Modified P(111)....cccooiiiiiiiiiiieieieeeeecee e 2764
Valentin Briega Martos, Vicent Lloret, Maximilian Maier, Felix Hilpert, Daniel Escalera-
Lopez, Thomas Boehm, Olaf Brummel, Jérg Libuda, Simon Thiele, Serhiy Cherevko

Electrochemical Hydrogenation of Refractory Organic Pollutants for Wastewater Treatment ...................... 2766
Shan Shao, Jason Chun-Ho Lam

Electrodeposition of Amorphous and Nanocrystalline Ni-Co Alloys of Controlled Composition
from Protic Ionic Liquid and Their Use for the Hydrogen Evolution Reaction ............cccecevvivvenienieeieennenn. 2767
Vincent Vivier, Yuelin Xie, Mireille Turmine

Protic Ionic Liquids as Electrolytes for Metal-Hydride Batteries............ccoeeveereerienieniee e 2769
Ekaterina Kurchavova, Julie Chan, Junxian Zhang, Fermin Cuevas, Mickael Mateos, Judith
Monnier, Vincent Vivier, Mireille Turmine

Electrochemical Studies of Gold in Mops Buffer System .........ccccooveviiiiiiiiiiiciceeeeecee e 2771
Graham Cheek, Abram Dierickx

Speciation and Diffusivity of Hydrogen in Molten 2LiF-BeF2 for Nuclear Fission and Fusion
APPLICALIONS. ...ttt b et ettt a e bbbttt bbbt bbbttt et be b it eneen 2773
Haley Williams, Zachary Falkowski, Raluca O. Scarlat

Studies of Hydrogen Desorption in Graphite Using Extreme Time Scale Chronoamperometry in a
Molten Salt ENVITONIMENE ......ccuertiitiriirteriieiietetestestest ettt et ettt sb ettt es et et s b bt s bt ebeese et e benaesbesbesbeebeenean 2774
Colton Bruni, Lorenzo Vergari, Haley Williams, Raluca O. Scarlat

Electrochemical Amalgamation Optimization as Part of the Development of the OREATE Process............ 2775
Gabrielle R. Dangel, Sarah E. Braley, Kiana S. Sykes, Robert P. Currier, Jose-Maria
Sansinena

Cyclic Electrogravimetry Reveals Details of Copper Electrodeposition in the Presence of Additives .......... 2776

Christian Leppin, Arne Langhoff, Diethelm Johannsmann

Micro-Fabrication of PMMA Using Electrochemical DiScharges...........ccceceeierieiienienieceeeesceieeeeene 2778
Julfekar Arab, Shih-Chi Chen

Preparation of Semiconducting Films By Electrooxidation of Naphthalene............cccceceeeviveiininicncncnennee. 2782
Agnieszka Marta Prus, Piotr Jerzy Leszczynski, Rafal Jurczakowski



Understanding the Role of Corrosion and Reactive Oxygen Species in Electrochemical Ozone

Production on Nickel and Antimony Doped Tin OXide..........ccceeierieiieiieiieieeere et 2783
Rayan Alaufey, Maureen H. Tang, John Keith, Lingyan Zhao, Ezra Wood, Andrew Lindsay,
Tana Siboonruang

Poly(3,4-ethylenedioxythiophene) (PEDOT) As an Electrocatalyst for Water Splitting: From
Fundamental Insights to Practical Applications in Sustainable Hydrogen Production..........c.ccccceecevinenennen. 2784
Jeygeerthika Nagendran Reddy, Kandasamy Prabakar

A Coherent Workflow for Elevating Transition Metal Oxide Anode Materials in Alkaline

Electrolysis to Connect Insights from Micro Powder Analysis with Electrochemical Performance.............. 2786
Vineetha Vinayakumar, Adarsh Jain, Mohit Chatwani, Timo Wagner, Christian Marcks,
Nicolas Wohrl, Anna K. Mechler, Doris Segets

L02-COMPUTATIONAL ELECTROCHEMISTRY 9

Multiphysics Modeling of Electrode Dissolution Under Hydrodynamic Conditions in Low

CONAUCLIVIEY WALET ... eetieeieiiiesiieseete et ete et e st et esteesbeesaessaessaesseesseesseesseassesssanseesseensenssesssesssesseesseensennsessnenns 2788
Rogelio Elias Garcia Fernandez, Phillip Michael Hicks, Niklas Miller Adam, Michael Robert
Callahan

A Unified Multiscale Framework for Simulating Electrochemical Gas Evolving Reactions......................... 2789

Muhan Zhang, Weihong Li, Lenan Zhang

An Analytical Model for an Anode-Supported Solid Oxide Fuel Cell ..........ccccocevininininiiincnininncneneeneee 2790
Shadi Salehian, Po-Ya Abel Chuang

Predicting Effective Transport Properties of Randomly Oriented Polycrystalline Li-Ion Battery
EIECLIOMES ..ottt et b et e st et e bbbt e bt e st ea b et ek bbbt en e e st et e beebesheeneeaean 2791
Robert M. Hoffman, Kasra Taghikhani, John R. Berger, Robert J. Kee

Reconstructing the Pseudo-2-Dimensional (p2D) Model in Comsol Multiphysics Using
MathematiCal INEETTACES .......cocuviiiieeiie ettt e et e e e e e et e e eeaaeeeeaeeaeans 2793
Lubhani Mishra, Taejin Jang, Taylor R. Garrick, Venkat R. Subramanian

Multi-Scale Modeling and Simulation of All-Solid-State Sodium-Ion Batteries with Polymer-
CeramicC Hybrid EISCIIOIYLES .....veiviiiieiieiiiieeiiesit ettt ettt st s e sta e e e b e essesssessaessaeseenseensensnenns 2794
Felix Gerbig, Anshuman Chauhan, Hermann Nirschl

(Invited) On the Definition of Velocity in Statistically Accurate, Discrete-Time Simulations of
TREIMOAYNAMICS ...ttt ettt ettt e s bt e b e et e e bt et e s aeees e et e e bt emteemteeneeeseeabeenseenseeneesnnene 2795
Niels Gronbech-Jensen

Molecular Simulations Study of the Ionic Adsorption on Oscillating Carbon Electrodes............ccceevvennennnen. 2796
Nicolas Gaudy, Mathieu Salanne, Céline Merlet

(Invited) A Molecular Understanding of (Interfacial) Ion Solvation, and Its Implications for
ElOCtIOCEIMISIIY ... .ttt ettt ettt et e b e e te e s te e te e b e esbeesaeeseeeseaseesseesseessasssessaessaesseenseensessnanns 2798
Stephen James Cox

Understanding the Phase Evolution and Charging Mechanism in Dual Cation Cathodes............ccccceeeueeee. 2799
Yunyeong Choi, Gerbrand Ceder

First-Principles Kinetic Monte Carlo Modeling of Passivation in Ni-Based AllOyS .........ccccovevvevieniieiienens 2800
Jonas Kaufiman, Penghao Xiao, Brandon C. Wood



Nature's Catalyst: Investigating the Mechanisms behind Nitrogenase's NotT ACHVILY ..co.coveverienerenenencne. 2801
Lakshay Dheer, Frank Ablid-Pedersen, Michal Bajdich

Recent Trends in the Mathematical Modelling of Electrochemical Impedance Spectroscopy of
LAthium-ION BatTEIIES .....c.eiueruiriieiieieieteste sttt sttt ettt e h et ettt b e eb e eb e et et e st e besbesbeebeenean 2802
Anthony Concepcion, Tushar Telmasre, Venkat R. Subramanian

(Invited) Analysis of Interfacial Species at Finite Bias - Calcium Borohydride in Tetrahydrofuran.............. 2804
David Prendergast, Ana Sanz Matias, Fabrice Roncoroni, Siddharth Sundararaman

Phase-Field Model of SEI Formation in Li-Metal Batteries. .........cccooeiiriririeienenerceieeeeeeee e 2805
Yanzhou Ji, Kena Zhang, Qisheng Wu, Yue Qi, Long-Qing Chen

An Electrochemical Phase Field Model Applied to Molten Salt Dealloying Corrosion of Ni-Alloys............ 2806
Nathan Bieberdorf, Xueyang Bognarova, Laurent Capolungo, Mark Asta

Pore-Scale Study of Diffusion and Adsorption Mechanisms during Capture of Atmospheric Carbon
DIOXIAC ...ttt sttt sttt h et e bt a e bbbt e b ettt ne e 2807
Navneet Goswami, Partha P. Mukherjee, Qinjun Kang

Bubble Transport in Porous Media for Electrochemical Applications .............cccceeviereenienieesieeienieeeeeneene 2808
Jack Guo, Tiras Y Lin, Kansas Seung, Jonathan T. Davis

Maximizing Energy Density of Full-Cell Storage Devices Using Topology Optimization.................ccvevee.n. 2809
Thomas Roy, Hanyu Li, Nicholas Brady, Giovanna Bucci, Nicholas R. Cross, Victoria Marie
Ehlinger, Tiras Y Lin, Miguel A Salazar De Troya, Daniel Tortorelli, Marcus Andre Worsley

Transport Effects in Electrochemical Biochip Sensors with Redox Cycling Amplification:
Computational and Experimental ANALYSIS ........coeeriieiiiiiiiieiieiiere ettt 2810
Tali Dotan, Yosi Shacham-Diamand

(Invited) Computational Design and Analysis of Novel Battery Electrolytes Driven by the

GTOThUSS MECHAIISIIL.....cueiiititieiceitet ettt ettt b e bt et at et st et s bt eb e ebeeste s e ne e besbesbeebeeneen 2812
Mark E Tuckerman
Proton Transport in Aqueous Phosphoric, Sulfuric, and Nitric Acids: An Ab Initio Study .........cceccevveennnen. 2813

Zhenghao Zhu, Ivan Popov, Alexei P. Sokolov, Stephen J. Paddison

(Invited) Computational Models of Proton-Coupled Electron Transfer in Energy Conversion and
STOTAZE ...ttt ettt ettt ettt et b e et et s et e e bt e bt e st eeb e e aaesas e s h e e bt e bt eaa e e an e eae e ae et e et e sanesanenaeennee 2814
Robert Warburton

Modeling Interfacial Proton-Coupled Electron Transfer Reactions Involving Imidazolium Proton
Zeynep Bagbudar, Robert Warburton

Investigating the Existence of a Pseudo-Initial State in Proton Transfer during the Volmer Reaction
in a Grand Canonical ENVIFONMENE ......cc.cceriiiiiiiiiiitinenietee ettt sttt se e sae s 2816
Juye Kim, Andrew A. Peterson

Towards Safer Li-lon Batteries: A Study on Electrolyte Solvation and Dynamics with the
Incorporation of Low Volatility Co-SOIVENLS .........cceecuieciirieiieiiereeie et eee st esteebesbeseaessaesseesseeseensessnenns 2817
Siriporn Teeraburanapong, Jitti Kasemchainan, Manaswee Suttipong

Tailoring Solid-State Battery Performance through Computationally Tuning the Composition of
LLZO-LCO Composite CathOAES .......eecuieuiieiieetieitieitieie ettt ettt ettt et e sieesbeesseesaeeneeeneeeneesseesseeseeneeas 2818
Oskar Kenyatta Garcia, Bo Wang, Marissa Wood, Tae Wook Heo, Nicole Adelstein



Thermal Runaway in Battery Cells: Guiding Principles for Continuum Scale Modeling .........c.ccoccocevenueenee. 2820
Zixin Ping, Kyle Pietrzyk, Ilenia Battiato

Enhancing Microkinetic Modeling for CO, Reduction Reaction: Integrating Electrolyte Effects ................. 2822
Ara Cho, Frank Ablid-Pedersen, Michal Bajdich

Degradation Studies of Fuel Cell Cathode Catalyst Layers Using Machine Learning...............cccecvevvvevennen. 2823
Oluwafemi Joseph Sanumi, Patrick Schneider, Mariah Batool, Richard Ortiz, Rajveer Singh,
Dietmar Gerteisen, Burcu Beykal, Nada Zamel, Jasna Jankovic

(Invited) Advances in Modeling Ion Transport in Micropores and Charging Behavior of Porous
Electrodes: Merging Molecular Insights with Machine Learning for Energy Storage ..........ccccccevvvevivevrennenne 2824
Jianzhong Wu

Deep Learning Assisted High Resolution Microscopy Image Processing for Phase Segmentation in
Functional Composite MaterialS..........eeiuieiirieiieiieiieie ettt sttt ae ettt e et e saeenae e beeneeas 2825
Ganesh Raghavendran, Minghao Zhang, Shirley Meng

(Invited) Computational Framework and Insights Towards Electrolyte Design for Redox Flow
BatEIIES ...ttt ettt a e e a et e et et a bt et saeaeenen 2827
Maricris L. Mayes, Benjoe Rey B. Visayas, Ahmed Abdulai, Ertan Agar, Patrick J. Cappillino

Computational Modeling and Machine Learning Approaches for Accelerated Materials Design.................. 2828
Ivana Matanovic, Megan Christina Davis, Wilton Kort-Kamp, Edward F. Holby, Jeffrey
Michael Klein, Daniel P Leonard, Yu Seung Kim, Piotr Zelenay

Quantum-Chemistry Enabled Al for Materials Discovery for Energy Storage ...........coccvvevvvvverienveneeneeenenns 2829
Rajeev S Assary

Design of Experiment Is All You Need: Utilizing Al for High-Entropy Alloy Water Splitting
(O 17:1 S SO TR OO U U OO RO TS U TR EUUSRUPRUUPURPRRTIOt 2830
Jihoon Kim, Jeung Ku Kang

Automated Upscaling Via Symbolic Computing for Thermal Runaway Analysis in Li-Ion Battery
1Y 016 L 1SR 2832
Kyle Pietrzyk, Giovanna Bucci, Morad Behandish, Ilenia Battiato

(Invited) Theoretical Insights in the Design of Active Sites and Environments to Guide
Electrocatalytic Transformations for Sustainable Energy and Chemicals Production.............ccccceveevuveirennnnne 2834
Matthew Neurock

Quantum Chemistry Based Battery Electrochemistry: The Effect of Entropy and Anode Surface
SEUCTUIE ...ttt sttt ettt st bt ettt e ae s bt be e bt e et et esaenae st e e bt ebeeseeneemnenaentesbesueennens 2835
Nikolaos Kateris, Hai Wang

(Invited) First Principles and Thermodynamics Modeling of Battery Materials and Electrocatalysts

in Aqueous Settings: The Search for Sustainable and Functional Nanomaterials ...........cccccoecerenencnenennen. 2838
Sara Elizabeth Mason
Modeling of Electric Double Layer to Analyze Reaction Kinetics .........cccecoeeierierienienieiceieeerceieeeeeene 2839

Masao Suzuki Shibata, Yu Morimoto, Iryna Zenyuk, Adam Z. Weber

Quantifying Aging-Induced Irreversible Volume Change of Porous Electrodes ...........cccocvvvevieniienieenieenen. 2841
Taylor R. Garrick, Yong Miao, Eric Macciomei, Miguel Fernandez, John W. Weidner

Shape Optimization for Lithium-Ion Battery with Porous Electrodes............cccoeviiiiiiiniinieieieeee e 2842
Hanyu Li, Jorge-Luis Barrera, Thomas Roy



Modeling the Impact of Microstructure Variation on Charging Capability in Lithium-Ion Batteries ............ 2843
Hunter Teel, Taylor R. Garrick, Joseph Steven Lopata, Fengkun Wang, Han Zhang, Yangbing
Zeng, Sirivatch Shimpalee

Effect of Solid Electrolyte Interphase Heterogeneity on the Lithium Deposition Dynamic: A Phase-
FIEIA APPIOACKH ...ttt b et b et e et et s bt bt e bt e st et e st et sbe bt eneenean 2844
Thibault Delpech, Hervé Manzanarez, Benoit Chavillon, Sebastien Martinet, Anass Benayad

Quantifying Electrolyte Variation through Coupled Molecular Dynamics and Porous Electrode
Modeling of Lithium-Ion Battery CellS..........ccccviriiiriiiiiiiiiiinieneneneeeeeeeese ettt 2846
Sean T. Dix, Jeffrey Lowe, Mehdi Rashvand Avei, Taylor R. Garrick

(Invited) Modeling of the Electric Double Layer (EDL) Structures of Localized High-
Concentration Electrolytes (LHCE) ........cciiiiiiiiieiieiieieete ettt eeseseaessaesseesseenseensessnenns 2847
Yue Qi, Qisheng Wu, Md Jamil Hossain

Accelerating Battery Research through Atomistic and Multi-Scale Computational Chemistry ..................... 2848
Theodorus P. M. Goumans, Nicolas Onofrio

Beast DB: A Computational Electrocatalysis Database with Solvation, Grand-Canonical Applied

Potential, and Beyond-DFT Reaction ENEIGEtiCS .........ccvevvieiirierieiieiieiieie ettt siee e seeeseeesse e eneeas 2850
Derek Vigil-Fowler, Christopher Sutton, Charles Musgrave, Mauro Del Ben, Ravishankar
Sundararaman

(Keynote) Unified Quantum Theory of Electrochemical Kinetics Based on Coupled Ion-Electron
TTANSTET ..ttt ettt et b e a e st et et e e bt e bt e bt e st en b et et e s bt eb e e bt en e e st et et e ebeeteeneenean 2851
Martin Z. Bazant

Effect of Metal Work Function on Electron Transfer Kinetics in Electrochemical Reactions........................ 2853
D. Noel Buckley, Johna Leddy

Hydrogen Evolution Reaction: Log jo Versus Work Function ® As Viewed from Transition State
Theory As an EYTING PLOt ........cociiiiiiiiiiicit ettt ettt ettt te e be e b e esbeessessaesaeesaeenseensesnnenns 2854
Kasun Saweendra Rathnatunga Dadallagei, Daniel Parr, Noel Buckley, Johna Leddy

(Invited) First Principles Treatments of Heterogeneous Electrocatalysis — Reactivity Trends and

ElectrocatalySt STUCTULE. .........ciiiiitieiiete ettt ettt ettt e e et e s b e s bt e s beebeemteemeeeseesaeenseenseeneeas 2856
Ankita Morankar, Siddharth Deshpande, Gaurav Deshmukh, Pushkar Ghanekar, Zhenhua
Zeng, Jeffrey Greeley

Physically-Based Descriptors of the Nitrogen Reduction Reaction on Transition Metal Nitrides ................. 2857

Constantine Athanitis, Bilge Yildiz

First-Principle Insight of Synergistic Modification Mechanism in P2-Type Layered Oxide Cathode
Material with Anionic Redox Activity for Sodium-Ion Batteries...........ccoevviriieierieiiieieeiecie e 2859
Hsu-Chen Cheng, Han-Yi Chen, Hsin-Yi Tiffany Chen

A Theoretical Study on Doped-NiOOH Catalysts for Enhanced Urea Oxidation Reaction............cccceeeueeee. 2860
Qiu Jin, Matteo Xavier Garcia-Ortiz, Liney Arnadottir

Destabilization of Oxygen Reduction Reaction Intermediates on a PGM-Free Electrocatalyst By
AXIAl SPECLAOT LIZANMS ....ceeiiiiiitiitiet ettt ettt ettt s b et be bt est et e et e besbeeaeeneenean 2861
Jacob Clary, Taylor Aubry, Derek Vigil-Fowler

Origin of Stability and Activity Enhancements in Pt-Based Oxygen Reduction Reaction Catalysts
Via Defect-Mediated Dopant AdSOTPLION ........ccuerierieriieie ettt stete et et ete e sreesseesseesseesnesseesseenseenseensens 2862
Kaustubh Nmi Sawant, Zhenhua Zeng, Jeffrey Greeley



(Invited) Unveiling Fundamental Reaction Mechanisms at the Electrochemical Interface by Ab
INTtIO STMUIALIONS ....cvtintitiriiitieieetet ettt ettt bbbt e et bbbt st et e e e benbesbeeaeeneen
Florian Deissenbeck, Stefan Wippermann, Mira Todorova, Joerg Neugebauer

(Invited) Insights into Atomistic Processes at Electrified Solid/Liquid Interfaces from Ab Initio

CAlCUIALIONS ...ttt ettt et b e st e bt e st ea et et e bt e bt eb e eaten s e s e besbeebeebeenten b et e besbesbeeneenean
Mira Todorova, Jing Yang, Sudarsan Surendralal, Suhyun Yoo, Florian Deissenbeck, Stefan
Wippermann, Joerg Neugebauer

Understanding of Anion Effect on Iron Redox Behavior and Oxygen Reduction Activity of Fe-N-C
ELeCIIOCATALYSES ...ttt ettt ettt sttt et e bttt e st e et e e bt e e bt e bt e bttt et e eaeeebeente e teenteas
Jiayi Xu, Xiaoping Wang, Deborah J. Myers, Cong Liu

The Impact of Carbon Corrosion Towards Oxygen Reduction Reaction Activity on Atomically
DiSPErsed M-N=-C CatalyStS........ccccverieriieriiriieiierienteseesteetestesseesseesseessessesssesssesseesseessesssesssesssesseesseensessses
Sirui Li, Wilton Kort-Kamp, Edward F. Holby, Piotr Zelenay

Physics-Based Impedance Model for Understanding Proton Transport in PEM Fuel Cells............ccccceueeeee.
Alper Can Ince, Wilton Kort-Kamp, Wipula Priya Rasika Liyanage, Jacob S. Spendelow, Ugur
Pasaogullari, Rod L. Borup, Siddharth Komini Babu

Homogenized Modeling of CO,/CO Reduction Catalyst Microenvironments with Intermixed
Hydrophobic and Hydrophilic REZIONS .........c.ceiiiiiiiieiiee ettt
Arunraj Balaji-Wright, Kyle Disselkoen, Makrand Khanwale, Matthew Kanan, Ali Mani

Rate-Dependent Formation Processes in Li-O» Batteries: Phase-Field Modeling with the Marcus
KNELICS ..ttt sttt ettt e b e s bbbt bbbt et e h ettt h et ne e
Penghao Zhang, Peng Bai

Modeling of Fluidized Bed Molten Carbonate Direct Carbon Fuel Cell: Effect of Reverse
Boudouard REACTION .......ccceiiiiiiiiniiieete ettt sttt et s sttt ettt sae st sbe et eaeen
Errol John Elizondo Suarez, Joseph Rempillo Ortenero

Finite Element Analysis of Flow-Electrode Capacitive Deionization .............cccceveverereeienieneneniencneneenee.
Garrett Pohlman, Andrew Haddad, Bilen Akuzum, Ertan Agar, Lukas Hackl

Finite Difference Model of Substrate Channeling in TCA Cycle Enzymes ..........ccccooceevieiiiiinenienieeeee
Christina Wark, Yan Xie, Scott Calabrese Barton

LO3-ELECTROCHEMICAL STUDIES BY SYNCHROTRON TECHNIQUES 3

(Invited) Operando Nanoimaging of Phase Transformations in Energy Storage Materials............c.ccoceeueeee.
Andrej Singer

Electrochemical, Structural, and Hyperspectral Imaging Investigation of Bifunctional Zn-Air

Battery Gas-Diffusion EIECtIOES ... ...eeouieiiiiiiieiieeee ettt ettt et et
Alessandro Alleva, Regina Ciancio, Elisa Emanuele, Alessandra Gianoncelli, George
Kourousias, Benedetto Bozzini

Deciphering the Impact of Current, Composition, and Potential on the Lithiation Behavior of

Graphite in Silicon-Graphite ANOAES..........co.eeereiiiriiriinirereeeet ettt ettt s eae e
Philipp Schweigart, Weicheng Hua, Pedro Alonso Alonso, Inger-Emma Nylund, Camilla Lian,
David Stephen Wragg, Federico Hector Cova, Samson Y Lai, Maria Blanco, Ann Mari
Svensson



Dual-lon-Doped Hydrated Vanadium Oxides Nanowires As Cathode Materials for High-Rate
AQUEOUS ZiNC TN BAETIES ... ..eoueiitietieiieieeiie ettt ettt ettt et ettt et e et esseesbeessee et eneeeneeeneesneenseenseenseas
Hung-Lin Chen, Hung-Lin Chen

Beam Effects in Synchrotron Radiation Based Operando Characterization of Battery Materials:

XRD and XAS Study of LiNig33Mng33C00.330;, and LiFePO4 Electrodes...........cccovvevienieviieciieiecieieeieenene
Ashley Black Serra, Carlos Escudero, Marcus Fehse, Giovanni Agostini, Francois Fauth,
Dimitrios Chatzogiannakis, Alejandro Ramo-Irrure, Marine Reynaud, Montserrat Casas-
Cabanas, Rosa Palacin

Towards the Direct Observation of the Local and Electronic Structure Evolution of Positive

Electrode Materials by X-Ray Raman Scattering and X-Ray Emission Spectroscopy .........cceeceeveereenueennene
Jazer Jose H Togonon, Antonella ladecola, Lorenzo Stievano, Alessandro Longo, Jean-Noél
Chotard, Laurence Croguennec

Multiscale Synchrotron Characterization of Electrode-Electrolyte Interfaces in Multivalent Metal-
0710 2 721113 0 OSSR
Zhao Li, Yi Li, Xiaodong Lin, Daming Zhu, Xiaolong Li, Jianxin Zou, Alexandru Viad

The Aqueous Aluminium-Ion Battery: Optimising the Electrode Compression Ratio through Image-
BaS@Ad MOACIIING.......cviiiiieiiiiieiieseee ettt ettt et e et e ste e s e e te e beesbeesaesseesseesseesseesseessesssessaesseesseesseensensnenns
James Le Houx, Nicole Melzack, Andrew James, Hans Dehyle, Navid Aslani, Matthew
Pimblott, Sharif Ahmed, Richard G A Wills

Novel Fast-X-Ray Reflectivity Setup for Studying Electrochemical Interfaces ...........ccceeeeierienenencenne.
Wieland Corts, Xiaokun Ge, Toka Matar, Hans-Georg Steinruck, Sebastian Friicht, Florian
Bertram, Milena Lippmann

(Invited) Operando Visualization of the Electrolyte Distribution in Vanadium Redox Flow
ELECITOUES ...ttt et st st et bbbt et st ee
Roswitha Zeis

Investigation of 40 Ah Prismatic Batteries Operating Under Fast-Charge Conditions Using

Operando Synchrotron XRID TEChNIGUE.........ccvivviiriieiieiiiiecee ettt et ettt eteesteebeeebeeeaesraesreesaeesseensesrnenns
Bouthayna Alrifai, Remi Vincent, Marta Mirolo, Quentin Jacquet, Juliette Charbonnel, Sylvie
Genies, Lise Daniel

Investigating Cathode Dynamics in Realistic Desalination Reactors Using Operando High-Energy
Synchrotron X-Ray MiCTOSCOPY .. ..cuteuutruieriieitierieeie et eiieette st et et eeteestesteesbee bt enteeneesseesseenseenseenteensesseesneenees
Marten Huck, Andreas Kuhlmann, Emil Skrentny, Hans-Georg Steinruck, Valentin Vinci,
Jakub Drnec

Toward High-Throughput Surface-Sensitive X-Ray Scattering Studies of Electrochemical
IIEETTACES ..ottt bbbt e a et b e bbbt e a e st et e bbbt bt e st et e st bbbt b enean
Toka Matar, Wieland Corts, Hans-Georg Steinruck

In Situ Soft XAS Study of Electrocatalysts with an Ultrahigh Vacuum-Compatible Liquid Flow
eIl et bbb h et a e h et h et bttt b e bbb b e
R. Kim, Jialu Li, Jinghua Guo, Junko Yano

Exploration of Local-Structure and Electrochemical Supercapacitive Performance of

Hydrothermally Synthesized a-Fe;O3;@Mn3;04@G Composite Electrodes ........c.ccocevereeienicncnenencneneenee.
Durai Govindarajan, Wanwisa Limphirat, Theerthagiri Jayaraman, Choi Myong Yong, Durai
Govindarajan



In-Situ Liquid-Electrochemical X-Ray and Electron Microscopy for Multi-Modal Energy Materials

(@) F: v:To11<) § 12215 () o DEURRRU TR
Calvin Parkin, Tyler Mefford, Jongwoo Lim, Aram Yoon, Rui Serra-Maia, Pawan Kumar, See
Wee Chee, William C. Chueh, Daan Hein Alsem, Norman Salmon, Eric A. Stach

Optimizing Operando Electrochemical and X-Ray Diffraction Parameters for High-Resolution
Measurements of Lithium-Based Battery Materials...........cccocvverieriieriiiciiiiicieeieeeie e
Sina Hejazi, Michael Fleischauer

(Invited) Bragg Coherent Diffraction Imaging Studies of Composition Distribution and Strain in
Catalytic AIIOY NaNOPAItICIES. .....cc.eeuiiiiiii ittt ettt ettt et et e e s beesbeenbeebeeneesane e
Tomoya Kawaguchi

Operando X-Ray Scattering for Electrocatalysis and Beyond..............ccccoecvirieniinienieciniecieceeeee e
Meryem Ennaji, Amir Gasmi, Simon Amigues, Deborah J. Jones, Frederic Jaouen, Jakub
Drnec, Raphael Chattot

Probing the Depths of Electrocatalysis Systems: X-Ray Absorption Spectroscopy Reveals Catalyst
BERAVIOT ...ttt e bbbttt ne
Ershuai Liu, Walter S. Drisdell

(Invited) Perspectives from in Situ spectroscopy on the Molecular-Level Interactions of Carbon
Dioxide in Nanomaterials for Capture and CONVEISION. ..........coueveririrereeienienienenieneeieeeeetereseenreseesveeneenees
Rosa Arrigo

Spatiotemporal Active Phase Evolution for CO; Electrocatalysis.........ccovvververiieriieriieieeienieenieere e eee e
Juwon Kim, Si Young Lee, Se-Jun Kim, Bonho Koo, Jinkyu Chung, Danwon Lee, Subin Choi,
Jimin Kim, Sungjae Seo, Chihyun Nam, Karl Adrian Gandionco, Gwangsu Bak, Sugeun Jo,
Namdong Kim, Hyun-Joon Shin, Keun Hwa Chae, Da Hye Won, Mattew Marcus, David
Shapiro, Shu-Chin Haw, Daan Alsem, Norman Salmon, Byoung Koun Min, Hyungjun Kim,
Yun Jeong Hwang, Jongwoo Lim

Operando X-Ray Absorption Spectroscopy Characterization of Ir Catalyst Dynamics in a Realistic

Proton Exchange Membrane Water EICCIIOLYZET ........cc.vccviviiiieiieiieie ettt ve e e
Ryan T. Hannagan, Thomas J. P. Hersbach, Johanna Nelson Weker, Adam C. Nielander,
Michaela Burke Stevens, Dimosthenis Sokaras, Thomas F. Jaramillo

Approaching the Multiphase Interface of Ir-Based PEM Electrolyzers Using Operando ‘Tender’ X-
RAY AP-XPS .ttt bbbt bbbt h bbbttt b et b e
Rebecca Hamlyn, Ethan J. Crumlin

Measuring the Electrolyte Distribution in Silver Gas Diffusion Electrodes during CO,

Electroreduction Using Operando Synchrotron TomoOgraphy............ccveevieiieienieniesieeieniesieseeseeseeesvesnens
Jens Osiewacz, Andre Hilger, Hendrik Hoffmann, Marco Léffelholz, Melanie Cornelia
Paulisch, Thomas Turek

(Invited) In Situ x-Ray Diffraction Studies of the Atomic Structure and Charge Distribution at the
Electrochemical INTEITACE ........eouiiieiieieeie ettt ettt b e et be et e e se et e sbesbeeneenean
YWonne Grunder, Christopher A Lucas, Yves Joly, Ywonne Soldo-Olivier

Probing the Structure of the Electrochemical Interface Using in-Situ Surface X-Ray Scattering
TECRMIGUES ...ttt ettt st b et ea et et bt s bt ebeeat et et et e s bt sb e e bt estes b et e benbesbeebeeneen
Christopher A. A Lucas, Yvonne Grunder

(Invited) Probing Electrochemical Interfaces in Catalytic and Energy Materials and Process Using
Operando SOft X-Ray SPECtIOSCOPY . ...uerueruertietirieierterteate et ete et tetesee e steeteese et eseeseesteeaeeseeseeneensesseasesaesseeneenean
Jinghua Guo



Table-Top Ultrafast Soft X-Ray Spectroscopy Toward Synchrotron-like in-Situ

Photoelectrochemical MEASUIEIMENLS .......c.uuvvviieiiiiiiieiieee e ettt e e e e e e e e e e e e e eeaaaaeeeeeessesaateeeeeeseesnnaaseeeeeas 2918
Danika Nimlos, Alejandro Arellano, Laura Paradis-Fortin, Kiara Lewis, Walter Drisdell,
Scott K Cushing

LOS-ELECTROCHEMISTRY AT THE NANOSCALE 2

(Invited) Solid/Electrolyte Interface Under Confinement in Divalent Water-in-Salt Electrolytes.................. 2919
Sarah A. Berlinger, Verena Kuepers, Peter J Dudenas, Devin Schinski, Lucas Q Flagg,
Zachary Lamberty, Bryan D. McCloskey, Martin Winter, Joelle Frechette

The Heterogeneity of Turn-over Number in Electrocatalysis..........cceoveviieiirienierieieeieeee e 2920
Miguel Orozco, Joseph Gott, Lior Sepunaru

Bridging the Gap: Unraveling the Mechanisms of Nanobubble Detachment from Electrode

SUTTACES ...ttt ettt ettt s h e b bt e a et et e bt e bt e bt e bt eb b et et e s bt bt e bt e bt es s e st et e naesbeebeebeeneene 2921
Fikret Aydin, Hawi Bacha Gemeda, Henry Yu, Tiras Y Lin, Jonathan T. Davis, Shinyoung
Kang

Dewetted Nanoparticles — a Platform to Study Nanoscale Effects in Electrocatalysis.........c.cccoceveienieneennen. 2922
Marco Altomare

Electrified Nano-Gaps Under AC Field: A Molecular Dynamics Study ........c.ccccevveviiecieniieniienienieieeeeenenns 2923

Mehdi Tavakol, Kislon Voictchovsky

Modeling Stochastic Kinetics of Cathodic Cu Surface Corrosion and lonic Interaction in

NANOSCOPIC WALET POOLS ...ttt ettt ettt ettt et e beenaeeeas 2925
Karnamohit Ranka, Richard Kang, Prabhat Prakash, Soonho Kwon, Frances Houle, Martin
Head-Gordon, William A Goddard

(Invited) A Study of the SEI Layer Cross-Talk in Si/C Composite Li-Ion Anodes .........cccccceeeverenencnenenee. 2927
Muhammad Ihsan-Ul-Hagq, Jonathan M. Larson, Hyungyeon Cha, Andrew Dopilka, Robert
Kostecki

Silicon Nitride Anodes for Li-Ion Batteries: Understanding the Origin of Enhanced Cycle Stability

over Silicon With Operando AFM ........c.ccciiiiiiiiiiiieieeieee ettt ettt te e e esbessaessaessaesseenseensessnenns 2928
Adam J Lovett, Maté Fiiredi, Liam Bird, Samia Said, Brandon Henry Frost, Stefan Guldin,
Thomas Samuel Miller

In-Situ Raman Spectroscopy of Li" and Na* Storage in Anodic Nanotubes ...........cccecevveveeerieineneeeerenenenns 2930
Damian Kowalski, Mewin Vincent

Synthesis and Characterization of Electrospun Ni-BZY Nano-Fiber Anodes ..........cccoceeceeierienenenencncnnns 2932
Amos Taiswa, Zachary Noctor, Abdul-Sommed Hadi, Jessica M. Andriolo, Jack L. Skinner,
John David Kirtley

Revealing the Effects of Polymer Additives on Zn Dendrite Suppression in Aqueous Zn Batteries

VI IN-STI EC-ATFM Lottt h ettt sttt be bt e st et e e b e besbeebeeneenean 2934
Ying Xia, Jinhui Tao, Jingshan Du, Chenyang Shi, Hae Ra Shin Sun, Mingyi Zhang, Christine
Orme, Mitchell Kaiser, Praveen K Thallapally, Maria Sushko, James J De Yoreo, Jun Liu

(Invited) Multimodal Operando Studies of Dynamic Cu Nanocatalysts for CO, Electroreduction ............... 2935
Yao Yang, Peidong Yang

Cryogenic Atom Probe Tomograph to Resolve Confined Electrochemical Interfaces..........cccccocevcevvneecnnee. 2937
Oliver Richard Waszkiewicz, Ayman A. El-Zoka, Mary P. Ryan



Elucidating the Interactions between Different Transition Metal Cations and Ti3C2Tx MXene

through Intercalation Method for Electrochemical Applications...........ccceerueeierierienieneeie e 2939
Shianlin Wee, Dario Gomez Vazquez, Xiliang Lian, Akhil Tayal, Mathieu Salanne, Maria R.
Lukatskaya

Enhancing Electrochemical Sensor Performance: Studies of Electrodes Tailored with ZnO/ZnFe,04
INANOPATTICIES ... viveetieieeie ettt e et et et et e bt e teetteeteeeteesbeesbeessaessaessesseesseesseesseesseasseeseesseesseenseesseessasssesssesseesses 2940
Mallikarjun Madagalam, Mattia Bartoli, Catarina Fernandes, Michele Rosito, Elisa
Padovano, Irene Taurino, Sandro Carrara, Alberto Tagliaferro

Enhanced Glucose Sensing Performance through Controlled Pulsed Laser Deposition of Au

Clusters on Anodized Glassy Carbon ELeCtrodes ..........coceoueiieiieniiiiiiiieieeeieeee et 2942
Filippo Franceschini, Vana Chinnappa Chinnabathini, Thi Hong Trang Nguyen, Hung Tan
Pham, Daniel Escudero, Andre Vantomme, Ewald Janssens, Irene Taurino

Understanding Reaction Kinetics of Iron Oxide (a- Fe,O3) Reduction with Single Entity
IMLASUTEIMEIIES ......eeneteeiteeiie ettt ettt et e ettt e et esa e s abeesa bt e sab e e sateesabeesabeesabeesabeesabtesabeeeabeeeabeesabaeenbeesnbaesnnees 2945
Raj Shekhar, Shannon W. Boettcher, Paul A. Kempler

Highly Efficient, Flexible, and Self-Healable Moisture-Driven Energy Harvester Based on 2D
Vanadium Pentoxide NANOSHEETS.........coouviiiiiiiiieeiiie ettt ee e e et e e e eaaeeeseaaeeseraaesesenaneesenneeeeans 2946
Kundan Saha, Sameer Sonkusale

(Invited) Electrocatalysts for the Oxygen Reduction Reaction and the Hydrogen Evolution

Reaction Based on “Core-Shell”, “PGM-Free” Carbon Nitride SyStems..........ccccevoeereenienieriienienienieeieenene 2948
Soufiane Boudjelida, Pietro Mattana, Angeloclaudio Nale, Keti Vezzu, Gioele Pagot, Enrico
Negro, Vito Di Noto

Efficient Exploration of Electrochemical Pre-Treatment on the Performance of Nanocrystal

Electrocatalysts By Design of EXPEIIMENtS .........c.ccveciirciiriieriieiieniiesie et eteeeesteeieestesseseaessaesseesseensesnsessnenns 2950
Aniket Sandip S. Mule, Kevin Tran, Ashton M. Aleman, Yamile Cornejo-Carrillo, Gaurav A.
Kamat, Michaela Burke Stevens, Thomas F. Jaramillo

Benefits and Limitations of Encapsulating Platinum Electrocatalysts with Niobium Oxide............cccceeueee. 2951
Annabelle M. K. Hadley, Sakshi Gautam, Byron D. Gates

Programmable Oxygen Reduction Reaction Performance of Atomic Ir-Clusters Anchored Pd
Nanoparticles on the Ni-OXide SUPPOTIT ......cocueiiriiririiririeieteereereee ettt eae 2952
Cheng-Hung Tsai, Dinesh Bhalothia, Tsan-Yao Chen, Pochun Chen

Direct Comparisons of Oxygen Electro-Reduction across Molecular and Extended Oxides............ccccceu.e.... 2953
Shreya Thakkar, James McKone

Magnetic Field Driven Dynamic Reorganization of Electrocatalytic Interface for Sustainable
Enhancement in OXYgen EVOIUHION ......cc.oiiiiiiiiiiieieie ettt ettt 2954
Jayeeta Saha

(Invited) Development of Multifunctional Nanoscale Reactors for Electrocatalytic Oxidation of
Dimethy]l Ether FURL.......coiiiiiiii ettt et ettt s eneen 2956
Iwona A. Rutkowska, Beata Rytelewska, Pawel Kulesza

Synthesis of Highly Oriented Nanocrystal Thin-Films and Their Applications to Electrochemical
DIEVICES ..ttt sttt ettt sttt sh et et ettt a e e h e h ettt b e bttt h e ehe et ettt et naesheeaeeneen 2958
Hwang Jun Beom, Myoung Hwan Oh, Sanghan Lee

Making Nanoporous Metals By Electrochemical Etching without Sacrificing Metals ..........ccccocevcererencnnee. 2959
Alexander Ng, Hyeongjun Koh, Eric Detsi



Evolution of 2D Nanostructures on Charged Surfaces through the Precipitation of Hydrolyzable

Mingyi Zhang, Benjamin A Helfrecht, Yuanzhong Zhang, Shuai Tan, Venkateshkumar
Prabhakaran, Younjin Min, Christopher J Mundy, Benjamin A Legg, James J De Yoreo

(Invited) Dissolution of Organic Overlayers Modified Platinum Single Crystal Interfaces in Acidic

IMEAIUIN .ttt et b e h e s et et b e s bt e bt e bt es e e et e e bt e bt eb e eatem b e b et e ebeebeebeenten b et e besbeebeeneenean 2961
Yunsheng Qiu, Valentin Briega, Juntao Yang, Felix Hilpert, Karl J. J. Mayrhofer, Olaf
Brummel, Jorg Libuda, Serhiy Cherevko

Programmable Assembly of Semiconductor Mesostructures Via Inorganic Phototropism ..........ccceceeuennen. 2962
Azhar I Carim, Nathan S Lewis

Development of Thin-Film Nanoporous Ruthenium Electrocatalysts Using Atom Probe
TOMOGIAPNY ... oeeieiieiieie ettt et ettt e et e bt et et e e sbeseaessaeseesseanseassessseessanseenseenseansenssesssesseenseenseensessnenns 2963
Ezgi Hatipoglu, Aparna Saksena, Jochen Schneider, Baptiste Gault, Ayman A. El-Zoka

(Invited) Enhancing Stability for Elevated Temperature CO, Electrolysis: Insights from Catalyst
Development and Impact of Carbon ProteCtion ..........c.cccevveiiierieniieniieiieeeeeeeteee et eve e seeesreesaeenesene e 2964
Alana Rossen, Nick Daems, Daniel Choukroun, Tom Breugelmans

Rational Design and Synthesis of CO, Reduction Reaction Catalysts of High Faradaic Efficiency
Toward Cy" Chemical CONVETSIONS ......c.coveueiriereiireeieirieteetete ettt sttt eeesese e et seesesessese e esesenesseseneeseseneeaes 2966
Di-Jia Liu

Hydrogen Evolution Atomic Cluster Catalysts-Decorated Hierarchical Nanoporous Zinc for on-
Demand Hydrogen Generation By Metal Hydrolysis......c.cocueivierieniiiriieiieiicieeieeseeie e sie e v eene e 2968
Jo Kubota, Jiaxin Liu, Eric Detsi

Hollow-Structured Co-MoS,/Graphene Trifunctional Electrocatalyst for Self-Powered Hydrogen
Lo (e T (o1 o) BN ] 1<) s USSR 2969
Dong Won Kim, Jihoon Kim, Jong Hui Choi, Abdurrahman Adhyatma, Jeung Ku Kang

LA-LATE POSTER PRESENTATIONS IN BATTERIES AND ENERGY STORAGE

(Digital Presentation) In-Situ Growth of CNT and Macroporous ZIF on Bacterial Cellulose for
High Frequency Electrochemical Capacitor............coceirierieiirientininienieeiteienteie ettt ettt eie e 2971
Rishav Kumar Baranwal, Xueyan Lin, Zhaoyang Fan

Single Atom Catalyst Anchored on Nitrogen-Doped Porous Carbon As an Effective Sulfur Host for
Lithium-Sulfur Batteries. .......ccueouiiiriiirieieieeenteneseee ettt ettt eae ettt sa e st sae e eaeen 2973
Xueyan Lin, Rishav Kumar Baranwal, Bin Wang, Zhaoyang Fan

Cross-Sectional Preparation of Complex Energy Devices and Their Characterization By Advanced
MICTOSCOPIC MENOMS ...ttt ettt ettt eb ettt et st b sbeeaeeneen 2974
Charles Otieno Ogolla, Marco Hepp, Benjamin Butz, Dominik Stepien, Dominic Bresser

Interfacial Stability and Dry Room Compatibility of Na3;PS4 Solid-State Electrolyte Dry Films .................. 2975
Wei Tang, Dapeng Xu, Junlin Wu, Feng Li, Dong Ju Lee, Andrea Tao, Ping Liu, Zheng Chen

Solid-State Lithium Batteries with in-Situ Polymerized Acrylate-Based Electrolytes Capable of
Electrochemically Stable Operation at 100 °C ........c.ccoceriiiiiiinininenineeeeeee ettt 2976
Ashwin Sankara Raman, Gleb Yushin, Billy Johnson, Vismay Chandra, Sam Dong, Morgan
Avis, Samik Jhulki, Wenbin Fu, Aashray Narla, Riley Butcher, Johannes Leisen, Haewon Lee



Synergy of Silicon-Graphene Anodes and Polymer-Ceramic Hybrid Separators for High Rate-
Capable Lithium-I0n Batteris ........cceerieiiiiiiriietiete ettt ettt ettt eeteeeee s s e sneesseeseeeeennene 2977
Yash Milind Joshi, Ritika Jain, Yong Lak Joo

Investigating the Synthesis Pathway of a Disordered Rocksalt Phase Via in Situ X-Ray

CATACEETIZALION. 1. ..ttt ettt ettt ettt a et et b e st eb e e st es e et et e e b e eb e ebeeaten b e s e be s bt ebeebeentenbeneebesbesbeeneenean 2978
Zhilin Liang, Otavio Marques, Sikhumbuzo Masina, Oscar Paredes Mellone, Dimosthenis
Sokaras, Johanna Nelson Weker, Kevin Stone

Self-Healing Stretchable Li-Ion Battery Based on a High-Voltage Hydrogel Electrolyte...........ccccocererennee 2979
Peisheng He, Jong Ha Park, Chao Fang, Anju Toor, Liwei Lin

Unravelling the Effect of Sodium Doping on Li-MnOs3 nanostructured Cathode Materials............c.cceeeeeeee. 2981
Phuti Esrom Ngoepe, Tshidi Malibe, Raesibe Sylvia Ledwaba

Two-Step Atmospheric RF-Microplasma Synthesis of Lithium-Ion Battery Cathode ............ccccooceeiiriinine 2982
Nicholas McKalip, Ryan Brow, Andrew M. Colclasure

Average Voltage Prediction of Battery Electrode Materials Using Transformer Deep Learning
ATCRITECIULE ...ttt sttt b ettt e et et a st et e st et e sa et etesa st etesaeneenens 2983
Mary Vinolisha Antony Dhason, Babatunde Soyoye, Trapa Banik, Indranil Bhattacharya

Grain Analysis of NCM Cathode Materials by ASTAR Technique and Its Effect on Battery
POITOIMANCE. ....c.eitiiiitieiieeeet ettt ettt st ettt et s ae bt et eb e et e b e e et e sbesaeeaeeneen 2984
Yongjo Jung, Kijoo Hong, Juseong Kim, Sunhwa Lee, Sangcheol Nam

Design and Characterization of Porous Electrodes for Redox Flow Batteries ..........cccceceeevevierenencncnencenee. 2985
Advaith Murali, Sairaj Chandrakant Patil, Bo Yang, Sri Narayan, G. K. Surya G. K. Prakash

Bioinspired Multifunctional Nanocomposites for Energy Storage Applications..........ccccceeeeveerienieneeneennen. 2986
Ahmet Emre, Emine Turali-Emre, Nicholas Kotov

Shrinking Lithium-Ion Batteries by Replacing Metal Current Collectors with MXene Films..........c..ccc..... 2987
Sokhna Dieng, Geetha Valurouthu, Kyle Matthews, Ruocun (John) Wang, Yury Gogotsi

Synthesis Strategies for Highly Stable Sodium and Potassium Manganese Hexacyanoferrates .................... 2988
Ethan Boutelle, Peng Bai

Rechargeable Hydrogen Gas Batteries for Large-Scale Energy Storage.........ccocvevvevvenierieecieniesieneeieennns 2990
Wei Chen

Rechargeable Lithium—Chlorine Batteries. .........ueiiiiuiiriiiiieii ettt 2991
Wei Chen

Preparation of Biomass-Derived High Specific Surface Area Carbon with Titanium Nitride

Nanoparticles for Lithium-Sulfur Batteries ........c..cociviriririiiiiiiniieeeeeceesese et 2992
Akmaral Dangaliyeva, Fail Sultanov, Aimira Urazgaliyeva, Batukhan Tatykayev, Zhumabay
Bakenov, Almagul Mentbayeva

The Influence of Calendering Process on the Graphite ANOde..........cccvevvieiiiiieieiiieiieieciecee e 2993
Wendi Zhu, Minja Seo, Xin Liu, Soo Yoen Lim, Ali Rashti, Claudia Jazowski, Hyukkeun Oh

Exploring Sodium Gadolinium Silicate as a Solid Electrolyte for Next-Generation Sodium

BALETIES ... eueeutenietetert ettt ettt ettt eh ettt b b e h bttt et a et he bt et et ettt nre bt eaeeneen 2994
Abinaya Sivakumaran, Alfred Junio Samson, Afshana Afroj Bristi, Vishnu Surendran, Shantel
Butler, Samuel Reid, Venkataraman Thangadurai



Tailored Core-Shell Nanostructure Achieved through Atomic Layer Deposition for Superior Energy
Storage Performance APPLICALION ........c.iviiiiiiiieii ettt ettt ettt et e st et et e teenteeneesneeees 2995
Gihyeok Noh, Sangeeta Adhikari, Do-Heyoung Kim

Morphology Controled LiFePO4 Electrodes Via Polyol Refluxing for Enhanced Lithium-Ion
Battery PerfOIMANCE ... ....ocviiiiiiiiiiiie ettt ettt ettt e e b e et e e teesteesbeesteesbeessesssessaesseesseenseensessnenns 2996
Sehong Seo, Wangchae Jeong, Jaekook Kim

On the Development of a Digital Data Management Platform for Battery Material and Processing

DAL e e e e e —— e e e e e e e e et ————aaeeeeaaa————aaaeeeaaatttaaaaaaeeaaarraraaaaeas 2998
Jonas Oehm, Vincent Nebel, Lisa Beran, Milena Perovic, Laura Gottschalk, Amir Haghipour,
Veit Koniger, Philip Giimbel, Marcel Mutz, Arno Kwade, Volker Presser, Volker Knoblauch,
Tobias Kraus

Synthesis and Characterization of a Biocompatible, and Flexible Solid-Electrolyte for Zn-MnO,
BaALETIES ... eueeutetet ettt sttt ettt bttt ettt bt h e ae et b e bbbt eb e et et ettt bt saeeaeeneen 2999
Usman Ali Khan, Deepa Madan

LB-LATE POSTER PRESENTATIONS IN CARBON NANOSTRUCTURES AND DEVICES

High-Entropy Strategy to Suppress Volumetric Strain and Enhance Diffusion Rate of
Na3V2(POs),F3 Cathode for Durable and High-Areal-Capacity Zinc-lon Battery Pouch Cells...................... 3000
Jia Xu, Jian Liu

4D-STEM and Eels Analysis of Complex C-Based Sensor Architectures ..........c..cocevveeeeveneencneniencneneenen. 3002
Charles Otieno Ogolla, Marco Hepp, Benjamin Butz

Multi-Scale Development and Integration of Granular Activated Carbon Electrodes in Multiphase
ElectrOChemICAl SYSIEIMS ... .ccuviiiiiiiiiieiieie ettt ettt et e st e s e e te e teebeesbeeseesteesseesseesseessesssesssesseesseesseensessnenns 3004
Amir Tagieddin, Akram N Alshawabkeh

LC-LATE POSTER PRESENTATIONS IN CORROSION SCIENCE AND TECHNOLOGY

(Digital Presentation) Reactive Evaporation of Cr Vapors from Chromia-Alkaline Oxide Mixtures

Generated in 800°C Air and Subsequent Condensation Onto Aluminosilicate Fibers...........cccccevvvevvenrennn. 3005
Travis Kent Van Leeuwen, Amberly Guerrero, Ryan Dowdy, Bima Satritama, Akbar
Rhamdhani, Geoffrey Will, Paul Gannon

Corrosion of Waste Heat Boiler Tubes in Methanol Plant..............cccccooovviiiiiiiiiiiiieiieciee e 3007
Abdulmohsen Al-Sahli, Abdulaziz Al-Meshari

Design for Passivity in Engineering AllOYS ........coiiiiiiiiiiiei ettt 3008
Abdulmohsen Al-Sahli, Digby D. Macdonald

LE-LATE POSTER PRESENTATIONS IN ELECTROCHEMICAL/ELECTROLESS
DEPOSITION

Electroless Deposition of Ni Nanoparticles on Boron Particles: Physicochemical and Oxidation
PLOPEITIES ...ttt ettt ettt h ettt ettt s bt h e bt e bt e et e b et s et sb e bt bt e bt et ettt e bbbt eaeen 3009
Weon Gyu Shin, Prashant Deshmukh

Enabling Rhenium Electrodeposition in Water-in-Salt Electrolytes through Isolated Anodic
REACTIONS ...ttt ettt bbbt e st et et bt e bt e bt eates b et et e e bt ebeebees e e st et e benbesbeeneenean 3010
Amanda Rutledge, Michael McBride, Daniel E Hooks



Electrodeposited Ni-Fe-TiO, Alloy Composites for the Hydrogen Evolution Reaction ............cccccevveniiennenn. 3011
Sreenivasan Annadurai, Elizabeth J Podlaha

LF-LATE POSTER PRESENTATIONS IN ELECTROCHEMICAL ENGINEERING

On-Site Electrochemical Oxygen Reduction to Hydroxide and Hydrogen Peroxide for Sulfuryl
Fluoride SOIUtion HYAIOLYSIS ....veiiiriiiiieiiiiieiteeie ettt sie e st e st esteeveesaeeaeesteesseesseesseessesssessaesseesseessesnsessnens 3012
Hussein O. Badr, Cade Napier, Thomas F. Jaramillo, William Mitch

HOCI Production Modelling for an Electrochemical Catheter............ccceceevveniininininieniniieniceneneneeeeeenees 3013
Dilara Ozdemir, Derek Fleming, Md Monzurul Islam Islam Anoy, Cristian Picioreanu, Robin
Patel, Haluk Beyenal

Design and Implementation of Iron-Based Electrochemical System for Simultaneous Carbon

Capture and Hydrogen Gas RECOVEIY ......c..ccuiviiiiiiiiieiieiieieciese et eve et st steesteeteesbeessessaessaesseesseesseensessnenns 3014
Amir Tagieddin, Stephanie Sarrouf, Muhammad Fahad Ehsan, Ken Buesseler, Akram N
Alshawabkeh

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

Limitations and Opportunities of Self-Supported Co-Based Anodes for Pure Water-Fed Anion
Exchange Membrane Water EISCIOLYZEIS. .........ccviriieiiieiiiieiiecieie ettt ettt ettt beesaesaesreesseeseenseesnens 3015
Minkyoung Kwak, Shannon W. Boettcher

Tetrazole-Containing Polyelectrolytes: A New Class of lon-Solvating Membranes for Alkaline

11l 21 (<3 (o) 3 ST 3017
Dmytro Serhiichuk, Sinu Charamchirail Rajappan, Yogeshwaran Krishnan, Yifan Xia, Mikkel
Rykcer Kraglund, Heine Anton Hansen, Jens Oluf Oluf Jensen, David Aili

Pt/C and PtRu/C Catalysts Prepared by Modified Sulfite Complex Routes for Fuel Cell
AAPPIICALIONS. ...ttt ettt b e bt bt h e st bt bbbt bt ea b et e et b e b bt ebeeneen 3019
Carmelo Lo Vecchio, Erminia Mosca, Riccardo Dollenz, Angelo Mondello, Vincenzo Baglio

A Strategy to Enhance Photo-Algal Hydrogen Production Using External H" Tons in a Dual
PROTODIOTEACLOT ...ttt ettt ettt et a et e ke e bt bt e bt e st en b et et e ebeebeeseententeneenbesaeebeeneenean 3020
Jae-Hoon Hwang, Woo Hyoung Lee

Technical Strategies on Building Loosened Polymertic-Chain Structure at Platinum-Perfluorinated

Sufonicacid IonOMEr INTETTACE ......c..ccueriiriiriiiiieice ettt s 3021
Chiyoung Jung, Won Young Choi, Hyunguk Choi, Seo Won Choi, Young Je Park, Hyeon E
Cho

Design and Fabrication of Electrolyzers for the Production of Green H, & O, and Reduction of
CO; to Value-Added ChEmICALS ........oouiriiriiriiiiiiieteeere ettt sttt ettt sbe b 3022
Yashwant Pratap Kharwar, Arnab Dutta

Nanoparticles for Active and Sustainable Fuel Cell Cathodes ............ccccoiieiiiiiiiiiiiieeeeeeee e 3023
Nargiz Kazimova, Nuria Romero, Sara Cavaliere, Marjorie Cavarroc, Karine Philippot



Material Changes of Bimetallic Ag—Cr, Fe, Co, Ni, Cu, Sn Electrocatalysts during Alkaline Oxygen
Reduction in Fundamental Versus Alkaline Membrane Exchange Fuel Cell Conditions...........ccccccevveuenneen. 3024
Johanna Schroeder, John C. Douglin, Jose A. Zamora Zeledon, Ashton M. Aleman, Matthew
Junjie Liu, Jinyu Guo, Dean Miller, Kevin H. Stone, Alessandro Gallo, William Abraham
Tarpeh, Dario R Dekel, G. T. Kasun Kalhara Gunasooriya, Michaela Burke Stevens, Thomas
F. Jaramillo

Electrocatalytic Conversion of CH,4 to High Value-Added Liquid Fuel over Binary Metal Oxide
TANAEIM CALALYSES. ... eevieiieieiiesiert ettt ettt et et et e e sbesteesse e seesseesseessesseesseenseesseansesssesssessaessaesseenseensensnenns 3026
Nengneng Xu, Yudong Wang, Zizhou He, Xiao-Dong Zhou

Refining Mn(III) Active Sites in MnO,-Based Self-Assembled Electrodes Via Oxygen Vacancy
Induction to Enhance Oxygen Reaction Performance in Zinc-Air Batteries..........cocooceveveiieieneniencnencenee. 3027
Zizhou He, Nengneng Xu, Yudong Wang, Xiao-Dong Zhou

AEM Water Electrolysis with Ni-Based Catalysts and Tailored Poly(arylene piperidinium)

Materials for IMproved Stability ..........cccieiiiiieieieee ettt ettt 3028
Luis Hagner, Lukas Metzler, Susanne Koch, Malte Klingenhof, Peter Strasser, Richard Weber,
Michelle Landrock, Michael Sommer, Severin Vierrath

Analysis and Improvement of Characterisation Methods for Transport Properties of Gas Diffusion
Layers (GDL) fOr PeMICS .....c..couiiiiiiiiie ettt sttt s 3030
Theresa Uhlemayr, Matthias Messerschmidt

Electrical TP-Resistance Measurement at Gas Diffusion Layers (GDL) for Pemfcs — Separation of
Bulk and Contact RESISTANCES. ... ..c..eertieiieiieiieitieitiet ettt et sb et e sttt e ateeaeesaeenaeeteeneeas 3031
Lukas Koenig, Matthias Messerschmidt

Understanding Phosphoric Acid Dynamics in High-Temperature Pemfcs: Mechanisms and
Durability of PA-PBI and [on-Pair-Based SYStEMS. ........ccceecvirierierieiieieeieeeeee e 3032
Katie Heeyum Lim, So Young Lee

Enhancing PA-PBI Composite Membrane with Metal Oxides Incorporation for HT-PEMFC
OPErating ADOVE 2000 OC......oiiiiiiiiiiiieeii ettt et et et e ebeeeeeste et esteesseesseesseessesseesseesseassesssesssesssesseenseensessnens 3033
So Young Lee, Seongwoo Kim, Joonbyum Kim, Gyeongseok Gwak, Suk-Woo Nam

Reinforced Poly (dibenzyl-co-terphenyl piperidinium) Membranes for Highly Durable Anion-
Exchange Membrane Water EIECtrolySiS........couerimiriririiieiirieiesenieeieeeetetete ettt st 3034
Ju Yeon Lee, So Young Lee
Sulfur Modified Copper Nitride for Electrochemical CO, Reduction Reaction..............cceeeevreereenenvennnenne. 3035
Satoru Thara, Kiyohiro Adachi, Daisuke Hashizume, Masahiro Miyauchi, Akira Yamaguchi
LK-LATE POSTER PRESENTATIONS IN ORGANIC AND BIOELECTROCHEMISTRY

(Digital Presentation) Synergistic Integration of Chitosan Nanoparticles and Electrochemical

Methods: Advancing Reducing or Oxidizing Metabolism in Pickering Emulsion Systems............c.cceceeueeee. 3037
Rizwan Ahmed Bhutto
Triggering Tau Fibrillization by Electroreduction: A New Tool for Studying Amyloid Diseases .................. 3038

Eloise Masquelier, Sabrina Fojut, Xaotian He, Seren Tochikura, Lior Sepunaru, Michael J.
Gordon, Daniel E Morse

Strategic Design of Conductive Biopolymer Surface Coatings for Sensing and Remediation
PN o] 0] Lo N o) OSSR 3039
Katey M Sheets, Andrew Murphy, Andre Jones, Jason J. Keleher



LL-LATE POSTER PRESENTATIONS IN PHYSICAL AND ANALYTICAL
ELECTROCHEMISTRY, ELECTROCATALYSIS, AND PHOTOELECTROCHEMISTRY

(Digital Presentation) Sorting of Circulating Tumor Cells Based on Phenotypic Separation in Using
Magnetic Nanoparticle Labels . ........coouioiiiiiiiiiiee ettt ettt 3040
Sina Ebrahimi, Amir Shamloo

Ambient Deposition of Single Atoms for Enhancement of Nanostructured Metal Oxide Electrode

Catalytic PErfOIMANCE .........oiieiiieiieiieit ettt ettt sttt e e e sae st esseesseesteenseensesssessaesseenseenseensensnenns 3041
Nastaran Farahbakhsh, Majid Shahsanaei, Setareh Orangpour, Jean Marie Vianney
Nsanzimana, Benjamin Butz, Shiva Mohajernia, Sina Hejazi, Manuela Killian

Metal Supported Metal Oxide Catalysts for Hydrogen Peroxide Production Via Water Splitting ................. 3043
Kiran Hamkins, Xiaolin Zheng

Computational Analysis of Ion Clustering Statistics in Liquid Battery Electrolytes..........ccccccccvevvencrenenen. 3044
Jingyang Wang, Yujun Xie, Sang Cheol Kim, Orion Cohen, Colin Ophus, Peter Ercius,
Haimei Zheng, Yi Cui, Kristin A. Persson

Incorporation of Perovskite Quantum Dot Passivated by Ultrathin SiO, on WOs for Boosting Solar
WALET SPIIEHING ...c.vveviiiieie et ettt ettt ettt e e et e st e et eesbeesbeesaesseeese e seesbeesseesseessasssesseesseesseesseessesssesseanseessennsens 3045
Won Tae Hong, Unbeom Baeck, Jung Kyu Kim

Nanoparticulated Vanadium Oxide on BiVO4 for Boosting Photoelectrochemical Glycerol
OXIAATION ...ttt ettt st et b e st et b e s bbbt b e s bt e bt s b et e bt s b et e bt sb et eb e e b et e bt st e b e 3046
Unbeom Baeck, Won Tae Hong, Jung Kyu Kim

Leaded Bronze Foams As Innovative Electrodes for Organic Electrosynthesis............ccoecverevervenienieenieenenns 3048
Maria De Jesus Galvez-Vazquez, Pavel Moreno Garcia, Tobias Prenzel, Johannes Winter,
Liliana Galvez-Vazquez, Peter Broekmann, Siegfried R Waldvogel

Electrolysis Approach of Fatty Acid Methyl Ester Production Using Alkali Hydroxides and Their
ATKOXIACS ..ttt sttt ettt b et b e bbbt s ekt e e bt e b et e bt e bt st ebe e b e st e bt eb et ebe et e naeneeten 3050
Beyene Aregawi, Chia-Hung Su, Fu-Ming Wang

Integrating Electrochemical Analysis and Machine Learning for Enhanced Discovery of

Conductive MOFs: A Database-Driven Approach.........c..cecceeeeeiiniinienininieieienenieneseeeeeeeeneesve s 3051
Robabeh Bashiri, Preston S Lawson, Stewart He, Nicholas S. Barnett, Farid El Gabaly,
Vitalie Stavila, Jaydie Lee, Eric Ayars, Monica So

Preliminary Electrochemical Analysis of Carbon Nanoparticles from Candle SO0t ..........cccevevenerenenennen. 3052
Binita Lubanjar, Mario Avila-Gutierrez, Minh Quang Trinh, Luis Corona-Elizarraras,
Shankar Jaisi, Mario A. Alpuche-Aviles

LM-LATE POSTER PRESENTATIONS IN SENSORS

(Digital Presentation) Temperature-Induced Conversion of 2D Vanadium-Doped MoSe,

Nanosheets to 1D V,MoOs Rods: Enhanced Performance in Electrochemical Antibiotic Detection

in Biological and Environmental SAMPIES .........cceeiiiiiiiiiiiiiiieiieie ettt 3054
Sukanya Ramaraj, Karthik Raj, Carmel B Breslin

Solutions to Overcome Competitive Displacement of Oligonucleotides from Nucleic Acid-Based
Electrochemical Sensors in Biofluids.........coeeiiiiiiiiiiiiiieeeee e 3055
Vincent Clark, Netz Arroyo



Numerical Modelling 0f NANOPOTES .........cecvieruiriirierieriete et eteeee sttt e st esaeesaeseesseesseesseenseensesnsesnsesseesseenses
Eugene Gyasi Agyemang

Additive Manufactured Multiplex Sensing Structures for Attomole-Sensitive Detection of
HYPOCAICEIMIA .......oviiiiieiiieiieeiestectt ettt ettt et e bt e b e e st e steessaesseesseesseessesseeessesaessaensaassenssesssesseesseensennsensnenns
Matin Ataei Kachouei, Azahar Ali

Precision Agriculture: MXene-Based 3D Biosensors for Early Detection of Subclinical Mastitis in
DAITY COWS... ittt ettt ettt ettt et a ettt s bbbt e bt e et et et e s bt st e e bt ebeeat et et et enbenbeeaeeaeeneen
Matin Ataei Kachouei, Benjamin A Corl, Azahar Ali

Water Quality Monitoring: All-Solid-State 3D-Printed Sensors for Phosphate Detection in River
WVALET ...ttt ettt e et e bt e st e ettt et e et et ettt e b e et e b e be e e b e eb et e b e eanees
Frank Efe Erukainure, Azahar Ali

Electrochemical Detection of Bisphenol a By Modified Gold Electrode with Ternary Quantum Dot
Metal Organic Framework COmMPOSILES ........cueiiiiiiiiiiiiieeie ettt sttt ettt et sae et e e
Peter A Ajibade, Solomon O Oloyede, Krishnan Rajeshwar

Functionalized Graphene-Based Biosensors for Early Detection of Subclinical Ketosis in Dairy

Shannon Chick, Matin Ataei Kachouei, Katharine Knowlton, Azahar Ali

LZ-LATE POSTER PRESENTATIONS IN GENERAL TOPICS

Enhancing Conductivity and Viscosity in Melt Electrospinning of Biodegradable Polymers through
Additive MOGIFICALION ....cveiiiiiiiiiiiitieieeitee ettt sttt b sttt ebe e et e e sae st sbesaeeaeeneen
Byung-Kwon Kim

Enhancing Accuracy in Alkaline Water Electrolysis Studies: Insights from Hg/HgO Reference

Electrode Potential ANalYSiS........ccccoieeririeieiiininineeiceit ettt sttt et ettt b s eaeen
Kenta Kawashima, Raul A. Marquez, Yoon Jun Son, Clarissa Guo, Rinish Reddy Vaidyula,
Lettie A Smith, Chikaodili E. Chukwuneke, Charles Buddie Mullins

Electronic Properties of [Ru(NH3)s][M(CN)s] Double-Complex Crystals and Their Thermal
Decomposition to Prussian BIue ANAlOES..........c.ccveriiiriiiiiieiiiiecieeeesteeie et see s steesae s sneseeesseesseesseensens
Donald "donny" A Robinson, Albert Alec Talin, Mohana Shivanna, Srikrishna Sagar, Andrew
J Ferguson, Michelle A Smeaton, Lance M Wheeler, Katherine L Jungjohann, Maryam
Ghotbi, Perla B Babuena

In-Situ and in-Operando Li-Ion Batteries for Materials Science Education............cccceeeerienoiiienienceneeee
Anirban Pal

Chloride Adsorption on Au (111) EIGCIIOAES.......cveriieiiieiieieiiesiterie ettt ebe e saesree e esseensessnees
Ziyan Yang, Gary S Harlow

Temperature Jump Methods for Measuring the Pme of RUOn.......ccoiiiiiiiiiiiieeeeeeee e
Collin Smith, Carter Ness, Gary S Harlow

Measuring Double Layer Charging Via Droplet Approach Technique........c.cccuevveriierieneeriieieeiesiesieeieennns
Carter Ness, Gary S Harlow



MO1-RECENT ADVANCES IN SENSORS SYSTEMS 5

(Digital Presentation) A Microfluidic Approach for Direct Immobilization of Extracellular Vesicles

on Gold Nanoislands for Efficient Detection Using Localized Surface Plasmon Resonance ........................ 3077
Kyana Mohammadi, Duraichelvan Raju, Simona Badilescu, Anirban Ghosh, Muthukumaran
Packirisamy

(Invited) Smartphone-Based Nanosensors for Environmental, Food Safety, and Health Monitoring............ 3078

Dan (Annie) Du

Magnetically-Enhanced Electrochemical ELISA for the Detection of Sars-Cov-2 Nucleoprotein................. 3079
Morgan J Anderson, Milton Cordeiro, Jessica E. Koehne

Over-Time Stability Evaluation of Fluorinated Self-Assembled Monolayer on Commercial Indium
Tin Oxide Electrode on PET SUDSIIALE .......cc.ce.tiiiiiiiiiiiitieteeeteee ettt ettt s s 3080
Rizky Ilhamsyah, Peter J. Hesketh

Nanoparticle/Cellulose-Based Surface Enhanced Raman Scattering Hybrid Sensors..........ccccccevenerencnncene. 3083
Stephan Volkher Roth, Qing Chen, Calvin Jay Brett, Peter Miiller-Buschbaum, Daniel
Soederberg

Three-Dimensional (3D) Porous Reduced Graphene Oxide Aerogel (RGA) Nanoelectrodes

Consisted of Palladium Nanoparticles Embedded in Polyethlyenimine (PEI) for Detection of

BiSphenol A and HoOg ....ceueeuiiiiiiiiiiie ettt sttt ettt 3085
Kyu Hwan Lee, Min-Yeong Kim

Opto- Electrochemical Detection of Waterborne Bacteria Using Bi-Functional Magnetic
Nanoparticle Conjugates and Nile Red..........cciiciiiiiiiiniiiiieiieiececceese ettt beess e eaesaae s 3086
Dharanivasan Gunasekaran, Eran Eini

Electrochemical Detection of Ornidazole By Means of an Electrode Modified with Copper-Iron
Nanoparticles and Carbon BIACK ........c..coeeiiiiiiiiiiniiiicec ettt 3088
Luke Daniel Glennon, Carmel B Breslin

(Sensor Division Student Research Award) Ultra-Sensitive Photothermal Spectroscopy for
AtOgram-Level DEtECTION . .......ccciiiieriieiietieie et seese et ettt et e st e teebeesseesseessesseesseesseesseesseassesssessseseensennsens 3090
Yaoli Zhao, Patatri Chakraborty, Ali Passian, Thomas Thundat

Convolution of Analyte-Electrode Interactions over Distinct Time-Scales Leading to Taste
Discrimination in Single Response Electroplated Metal Microwires-Based Microfluidic Electronic

Sarika Yadav, Rajendra Kumar Sahu, Raj Ganesh Pala

Electrochemical Detection of Neutrophil Gelatinase-Associated Lipocalin (NGAL) in Simulated
Urine Using Au@Si/Ni-Porphyrin Nanocomposite for the Prediction of Kidney Injury .........coccevevereeenee. 3094
Archini Paruthi, Navakanta Bhat

Enantioselective Detection of (D)- and (L)-Limonene from Essential Oil Samples Using a
Molecularly Imprinted Polypyrrole Electrochemical Sensor ...........coovvevvieiiiieeierieiecieciecie e 3096
Bruna Gabrielle Olsen, Nelson Ramos Stradiotto

An AC and DC Electric Field Effect Based Charged Particle Focusing Scheme for Particle Beam
IMASS SPECIIOIMETET ......eouiiiiiiiiiiriieitete ettt ettt e sttt ettt et e s esaeesbee bt enneesneeanesaeesaeenneenneennens 3098
Jong-Min Yoon, Seungjae Lee, Kihong Park, Taesung Kim



Efficient Taste Analysis via Single-Channel Hybrid Electronic Tongue ..........c.ccocevevereeieniencnenencneneenee. 3099
Sarika Yadav, Raj Ganesh Pala

Kovuri Umadevi, Mohd Imran Ali, K Indira

Development of a Highly Sensitive Electrochemical Detection of Salivary Glucose and pH Sensors
Based on Glucose Oxidase Using Interdigitated Microelectrodes...........c.cccueveveneninieneriienicncnenencneneenes 3103
Md Ridwan Adib, Colm Barrett, Emer Kennedy, Alan O'Riordan

Measurement of Neuropeptides and Amino Acids with Carbon-Fiber Multielectrode Array
Enzyme-Modified BIOSENSOTS .......ccuiriiriiriiitietieiieiieteie sttt ettt ettt et bbbt et e te e e besbesbeeneenean 3105
Alexander George Zestos, Nadiah Alyamni, Jandro L. Abot

Next-Generation Electrochemical Biosensing Based on Ternary Nanocomposites of
nMoS,@Rgo@MWCNT for Label-Free Cancer Biomarker Detection in Undiluted Human Serum............. 3106
Amit Kumar Yadav, Partima Solanki

Unveiling a Multiplexed Sensing System for Advanced Biosensing Applications with Thread-
Based Electrochemical SENSOTS ..........coveiririeiiinieiirieieeetereeie ettt ettt st ae et saeseenens 3107
Atul Sharma, Cihan Asci, Sameer Sonkusale

A Dual-Channel Biosensor Enables Concurrent Detection of Pathogens and Antibiotic Resistance.............. 3109
Sefi Vernick, Dharanivasan Gunasekaran

(Invited) Hypersectral Sensing of Biological Markers at the Point of Need .........ccccecevvivinenininnicieneen 3110
Harshini Mukundan, Antoine M Snijders, Brandon Saint-John, Jamie Inman, Jessica
Kubicek-Sutherland, Carrie Manore, James Ben Brown

Electrochemical Biosensor Enabling Sensitive Detection of miRNA Biomarkers...........cccoecvevvevieneenneennnnne, 3111
Akhilesh Kumar Gupta, Alexey V Krasnoslobodtsev

(Sensor Division Early Career Award) Portable Diagnostics for Cancer Management at Printed

Stefano Cinti

(Invited) Recent Progress in Functional Nanomaterials for Biosensing and Theranostics............cccccvevennn.ee. 3114
Yuehe Lin
Micropatterning MXene/TiO, Nanocomposite Ink for Gas Sensing..........cocceeeererercienienenenienicneneeneerieneens 3115

Jinhong Liu, Chen Chen, Kyle Leatt, Ajit Khosla, Thomas Thundat

A Novel Cerium Oxide/Gold/Carbon Nanocomposite-Based Electrochemical Sensor for Detecting
HydroXyl RAICALS .....cveeieiiiiiieieciesteeit ettt sttt ettt e e ste e beesbeesbeessesssesssesseeseenseanseessesssesssenseensenns 3116
Hamidreza Ghaedamini, Ana Alba-Rubio, Dong-Shik Kim

Sputtered Deposited Cu Functionalized MoS, Nanoworm Thin Films for Nitrogen Dioxide (NO,)
GAS SEISOT ...cutetinieiteeiteet ettt ettt ettt et et ettt st beeaeeat et et et e st e besb e ea e e st eab et et e ebesb e e bt ene e st et e b e nbeebe bt eneeane e ennenee 3117
Beer Pal Singh, Shrestha Tyagi

Exploring the Gas-Sensing Mechanism of a WO3; Nanowires-Based Sensor for Ethanol Detection

by Near-Ambient Pressure XPS ........c.oooiiiiiiiiiiiieciereesie ettt te et esaesaae s e e ssaesseessesssesssesseenseensanns 3118
Michael Vorochta, Lesia Piliai, Thu Ngan Dinhova, Martin Janata, Jaromir Hubalek, Martin
Vrnata, Iva Matolinova



A WS2/CNF Nanocomposite for Electrochemical Sensing AppliCations...........ccevververieeneenieeseenieneeneeenens 3119
Tara N Barwa, Daniele Alves, Yiran Luo, Eithne Dempsey, Carmel B Breslin

Highly Efficient Dopamine Sensing with Carbon Nanotube Encapsulated Metal Chalcogenide
INANOSIIUCLULE ..c.eviiiiiei ettt et s h e bt et e et s a e s bbbttt e b e saesbesaesaeeneennen 3121
Harish Singh, Manashi Nath

Synergistic Effects of V,Os Nanoparticles Decorated By 2-Amino-1,3,4-Thiazole Derivatives
Based Schiff Bases for High-Performance D-Glucose SeNSing ..........cccceceeverierienenenieneeienienieneneneneeeenee 3122
Smriti Bansal, Purnima Jain

Innovative 2D Nanomaterials-Based Electrochemical Microfluidic Sensors for Food Safety and
Environmental ECOLOZY ........ccueiviiiiiriiiiieit ettt ettt ete et e s este e ae e bt esaeeseesteesseesseesseessesssessaesseesseesseansessnenns 3123
Abhay Sachdev, Ishita Matai, Deepak Kumar, Vijyesh Kumar

Feasibility of Remotely Controlled Capsule to Enable Directionality and Higher Dose Rates for
Conventional Low Dose Rate Brachytherapy UsSing TOPas.......cccerueeruiriiiiiinienienieieeieeie e 3125
Junia Nguyen, Hoseon Lee, Zsolt Kollar, Peter J. Hesketh, David Yu

Non-Invasive Detection of Cytokines in Saliva Towards Asthma Phenotyping Using an
ElectroChemiCal SENSOT ......co.coviuiiiiieirieieietee ettt sttt st st 3127
Nathan Churcher, Shalini Prasad

Sustainable Synthesis of MIL-53(Al)-Cys Based Chemosensor for the Fluoro-Chromogenic
DEtECHION OF COPPET ..veeevieiieiieciieiteeie ettt ettt ste et e eabeetbeseeesseesseesseesseesseasseessesseessaesseassesssesssesseesseesseensessnenns 3129
Saloni Sharma, Gurjeet Kaur, Manoj Kumar Nayak, Akash Deep

Simultaneous Electrodeposition of Gold Nanoparticles and Electropolymerization of L-Cysteine
through Paper-Based Microfluidic SENSOT.......cc.uiiiiiiiiiieiteie ettt et e e 3130
Mohammad Hossein Ghanbari, Bastian J. M. Etzold

Antimicrobial Peptide-Based Sensor for the Electrochemical Detection of Methicillin-Resistant
StAPNYIOCOCCUS AUTCUS......eecveietietierieereeereittesteesteeteetesseeeseesseesseesseasseassesseesseesseasseasseassesssasseessesssesssesseesseeses 3133
Madhuka Malshani Liyanage, Rebecca Lai

Two-Dimensional (2D) Layered Metal-Organic Framework (MOF) Composites as an
Electrochemical Sensor for NItTOTUIANS ......c..cccviriiiiiiieieictee ettt s 3134
Yi-Ting Hsieh

Stable Operation and Enhanced Sensitivity via Composite Structure Design for Efficient
Photoplethysmography and MOtION SENSOTLS .......cceeruieriierieeriiiieeeesiiesteeieeseesesresseesseesseessesssesssesssessessseessens 3135
Zhao Yang, Byung Gi Kim, Jae Sang Cho, Woongsik Jang, Keum Hwan Park, Jong Hyeok
Park, Dong Hwan Wang

Lithography-Free Metaplasmonic Sensors Developed by TWD/GLAD Technique .........cccceeuevenercnenennee. 3136
Gerardo Lopez-Munoz, Dominik Grochala, Anna Paleczek, Miroslaw Wiacek, Matuesz
Kocon, Maciej Dudzik, Artur Rydosz

MO02-PRINTED AND WEARABLE SENSORS AND SYSTEMS

Pure 3D Conducting Polymer Network for an Ultra-Sensitive and Flexible Hydrogen Gas Sensor at
ROOM TEMPETATUTE ..ottt ettt ettt sbe e b en e esn e san e saeesaeeneenneennene 3138
Guldana Zhigerbayeva, Nurxat Nuraje, Amanzhol Turlybekuly, Salimgerey Adilov



Wearable Masks Integrated with Conducting Polymer and Carbon-Based Nanomaterials for VOC
ANd Breath MONIEOTING .....c.eeiiiiiieitieiiee ettt ettt et e et et e et e e st et e e te e teenteeneesseesneenseeseeneeennenns 3140
Guodong Wu, Haishun Du, Wonhyeong Kim, Yoolim Cha, Xinyu Zhang, Dong-Joo Kim

Micropatternable Ink Composed of MAX Phase ZIF-8 for Gas Sensing Applications.............cceevevveevveennenne 3142
Chen Chen, Jinhong Liu, Kyle Leatt, Thomas Thundat, Ajit Khosla

Printable MXene Ink Hybridized with ZSM-5 for Gas Sensing and CO, Capturing ..........c.ccccceeverereneenen. 3143
Chen Chen, Jinhong Liu, Kyle Leatt, Thomas Thundat, Ajit Khosla

The Additive to Mass Manufacturing Process of Mixed Potential Electrochemical Sensors......................... 3144
Sleight Halley, Kannan Ramaiyan, Lok-Kun Tsui, Fernando H. Garzon

(Invited) Applications of an Al-Powered, Iot-Based Electrochemical Sensor Platform............ccccocveneneenee. 3146
Kamil Agi, James Smith, Sleight Halley, Kannan Ramaiyan, Robert lan, Fernando H. Garzon,
Lok-Kun Tsui

Design and Characterization of Printed Flexible Humidity Sensor...........coccecerierininiiiniiieeneene e 3148
Akhil Naik Banothu, Vinay Budhraja, Prabha Sundaravadivel, Reginald Fletcher, Krishna
Reddy

Printed and Laser Induced Graphene Electrochemical Biosensors for Rapid Environmental and

Biomedical MONITOTIIE ....couviiuiiiiiitietiete ettt ettt ettt et e bt e e ee e e e e ebeesbee bt e bt eatesaeeeaeesaeenbeenteenteas 3150
Jonathan Claussen, Carmen L Gomes, Zachary Johnson, Nathan Jared, Raquel Soares,
Gustavo Miliao

Preparation and Application of Manufactured Electrochemical Sensors for the Multiplexed
I D 1S CTo15 o) o AR 3152
Bruno Janegitz, Luiz Silva, Robert Crapnell, Jessica Stefano, Lais Brazaca, Craig E. Banks

(Invited) Long-Term, in vivo Measurement of Biomarkers Using Molecular Switches ...........c.cccceverencnnee. 3153
Hyongsok Tom Soh
Wearable Microneedle Biosensor for Real-Time I-Situ Antibiotic MONItOTiNg.........cocceeeveneerenenencreneenee. 3154

Fatemeh Keyvani, Mahla Poudineh

(Invited) Analytical Validation of Aptamer-Based Blood Drug Measurements Against Clinical

Benchmark MEthOdS......c..c.ciuiiiiiiniiiiiinee ettt sttt sttt st ne 3155
Netz Arroyo
Electrochemical Aptamer-Based Biosensors for Real-Time Monitoring of Biomarkers In Vivo................... 3156

Leyla Soleymani, Fatemeh Bahkshandeh, Hanjia Zheng, Mahla Poudineh

Electrochemical Detection of NT-Probnp Using High Performance Fully Inkjet-Printed Organic
ElectrochemiCal TTanSISTOIS. ....cc.eeuteutetetertesteeteeiteite ettt ettt et ettt bbbt et ea et et s bt sb e ebeeste s et enbesbesbeebeeneen 3157
Fadi Khoury, Zeina Habli, Pierre Karam, Samir Alam, Massoud Khraiche

A Zwitterionic Anti-Fouling Coating Promotes Electrochemical Biosensing in Complex Media ................. 3159
Survanshu Saxena, Yang Lu, Zijie Zhang, Yingfu Li, Leyla Soleymani, Todd Hoare

Wearable, Battery-Free, Self-Powered Electrochemical Sensors for Personalized Health Monitoring.......... 3161
Amay J Bandodkar

Disposable Carbon Electrochemical Sensor Modified with Gold Nanoparticles for Creatinine
DIBLECLION ...ttt ettt bttt et et e s bt st b ettt b e bbbt bt ettt na et e naeshe et eaeen 3162
Deborah Azzi, Luiz Silva, Amanda Neumann, Alexandre Gatti, Bruno Janegitz



Upcycling Compact Disks to Flexible Nanoporous Gold Electrodes for Nitrite Biosensing ..................c...... 3163
Mousa Aldosari, Ahyeon Koh

Development of Dual-Gel System for Wearable Electrochemical Sensors ...........ccocoeoeeieoienieieneneneeeecenee. 3166
Ruolan Fan, Trisha L. Andrew

Development of an Aptamer-Modified Wearable Biosensor for Early Detection of Traumatic Brain
4101 4 1< USRSt 3167
Yolimar Vazquez, Lisandro Cunci, Dasairy L Santana Alicea

Gas Phase Aldehydes Detection in Exhaled Breath in Screening of Barrett's Esophagus.........cccccceevveviennnnn. 3169
Mohammad Rafiee, Reza Hejazi, Nastaran Nikzad

Development of an Electrochemical Biosensor for GFAP with Carbon-Based Substrate for
Traumatic Brain INJULY ........ooieiiiiiee ettt ettt et e et eenteeneeeseesneenseeseeneeennenns 3170
Dasairy L Santana Alicea, Yolimar Vazquez, Lisandro Cunci

Levodopa Sensing in Human Sweat Using 3D Printed Sensors and a Smartphone ...........ccccecevenencnencnee. 3171
Dalton Lee Glasco, Anjaiah Sheelam, Nguyen H. B. Ho, Jeffrey Gordon Bell

Astrosense — a Printed Wearalbe Electrochemical Sensor for Monitoring Cortisol in Sweat during
HUmMAN SPACETIIZIL .....eeii ettt b et e ae ettt eeaeesbeenaeenbeenteas 3172
Milton Cordeiro, Jessica E. Koehne

Advancements in Glucose Monitoring: A Thin Film ZnO-Nanoflakes Based Highly Sensitive
Wearable Biosensor for Noninvasive Sweat-Based Point-of-Care Monitoring for Diabetes ...............c......... 3174
G M Mehedi Hossain, Ahmed Hasnain Jalal, Nezih Pala, Fahmida Alam

(Invited) Skin-Interfaced Wearable Sweat BIOSENSOTS .........ceiiieiiiiiiienieeiieeeeeesiteeeve e e sreesveeseaeeseseessneens 3176
Wei Gao

Longitudinal Tracking of Calprotectin and Interleukin-6 in Sweat and Saliva Using a Sweat

WEATADIE DIEVICE.....c.uvviiieeieeeeeeeieee et e e e e et e e et e e eeaaeeeeeateeeeeteeeeeeaaeeesentaeesenaesesenaneesaseeeeans 3177
Sarah Shahub, Ruchita Mahesh Kumar, Annapoorna Ramasubramanya, Kai-Chun Lin,
Sriram Muthukumar, Shalini Prasad

Flexible Graphene-Based Sensors for Electrochemical Analysis of Human Saliva and Sweat...................... 3179
Cicero Pola, Robert Hjort, Nate Garland, Raquel R. A. Soares, Zachary Johnson, Jonathan
Claussen, Carmen L Gomes

Skin Conformal Force Myography Based on Laser Induced Graphene Strain Sensors ............cccceeeververeenne. 3180
Vinay Kammarchedu, Monther Alsiyabi, Aida Ebrahimi

Advancing Wearable Cardiovascular Monitoring: Integration of Flexible Piezoresistive Sensors for
Robust Pulse Waveform DEteCION .......c..ceiiieiiriirieiiiiieeiietetetete ettt sttt ettt sbe b eie s 3182
Borzooye Jafarizadeh, Azmal Huda Chowdhury, Nezih Pala, Chunlei Wang

(Invited) Electrodermal Activity Sensing at SCale..........ccevuiiiiiieriiiiee e 3183
Seamus Thomson, Daniel McDuff, Lindsey Sunden

Fabric and Fiber-Integrated, Washable Hydrogel Electrodes for Clinically Accurate Sleep
MONILOTING IN-HOIMNC. ... cciieiieiieciectieieeie ettt ettt et e et e s e eteeste et e esseesseesbessaesseesseenseesseassesssesseenseensennsens 3184
Trisha L. Andrew

Hybrid Piezoresistive 2D MoS,/PEGDA/PANI Covalent Hydrogels for Wearable Strain Sensors ............... 3185
Sara Domenici, Matteo Crisci, Teresa Gatti



Bioinspired Diffuse Reflectance Coatings for Fabric-Based Radiative COOIETS ..........ccccecvevverienenencnennenee. 3186
Evan Douglas Patamia, Megan Yee, Trisha L. Andrew

Bismuth Oxychloride Nanoflakes Based Wearable Colorimetric Sensors for Efficient Monitoring of
UV EXPOSUIE ...eeiiieiiiieeitestte et te et e st e st e st esateessbeessbeesabeesateesabeesaseessseesssaesssaesnteesnseessseesnseesnseesnseesnseesnseennse 3187
Kannan Ramaiyan, Kyle Troche, Timothy J Boyle, Fernando H. Garzon
M03-SENSORS FOR ENERGY PRODUCTION, CONVERSION AND STORAGE

(Invited) Past, Present and Future for Electrochemical Gas Sensors in Energy Applications .........c..cccceuce.... 3188
Joseph R. Stetter, Tamara Russ

(Invited) Empowering Clean Energy Manufacturers with Low-Temperature Plasma: A Novel

Approach to Real-Time Thin Film Metrology.........coceiieiiieiininiieseeeeeee ettt 3190
Jared O'Leary

Traces of lons Sensing and Tracking in Support of Green H, Economy and Sustainability ...........c..ceceeueee. 3191
Dongmei Dong

Hydrogen Contaminant Detectors for Ensuring Hydrogen Fuel Quality...........cccocvvevvieciiniiiniieiieneenieeieeeeans 3192

Rangachary Mukundan, Christopher J Romero, Tommy Rockward, Eric L. Brosha

(Invited) Hydrogen Detection Strategies to Support H2@Scale--the NREL Sensor Laboratory ................... 3193
David Peaslee, William Buttner, James Stewart, lan Palin, Jeffrey Gifford, Munjal Shah,
Zhiwen Ma, Kayla Lee, Kevin Hartmann

Development and Field Testing of Multi-Electrode Mixed Potential Electrochemical Sensors for

Natural Gas-Hydrogen Mixture Emissions MONITOTING ........c.cecueeverieriereenieerieeieeeeseesseeseesessesssessnesseenes 3195
Sleight Halley, Kannan Ramaiyan, James Smith, Robert lan, Kamil Agi, Fernando H. Garzon,
Lok-Kun Tsui

(Invited) Detection, Location and Quantification of H, Gas Leaks Based on Data Collected with
Electrochemical Sensors in a Specifically Designed Test Chamber...........ccoccveeieiieniieciiiieiieceeeeie s 3197
Tamara Russ, Joseph R. Stetter, Eric Luong, Avadhkumar Jitubhai Patel, Winncy Du

Mixed Potential Sensors for the Detection of Hydrogen Leaks from Geologic Reservoirs .........c.ccocceeeueeee. 3199
Eric L. Brosha, Cortney R. Kreller, Eric J. Guiltinan, James Shawn Otto, Jon Eric Davis,
Hakim Boukalfa

(Invited) Probing Local Ion Insertion through Operando AFM........c.ccccoiiiiiiiiiiinenineeeee e 3200

Wan-Yu Tsai, Nina Balke

(Invited) Revolving the Mechanical Stress in Batteries by Using Microcantilever.........c..ccccccevevencnennenee. 3201
Zhi Li, Keren Jiang, Thomas Thundat

Thin-Film Embedded Sensors for Battery Health MONItOring ...........cccccvieviieiieieriieiieieeieeeeseesie e 3202
Gary W. Hunter, John D. Wrbanek, Jennifer Xu, Jose M. Gonzalez, Elizabeth A McQuaid

Ultrasonic Analysis for Monitoring Li-Ion Batteries.........cccccuereriririnirieiinienieneneseeieeeeteteneesee e 3204
Lorenzo Milano, Luca Magagnin

State Estimation of a Lithium-Ion Battery Pack By Using Lamb Waves Generated from Piezoelctric
TTANSAUCETS. ...ttt ettt b e et b e st e s e e et e e bt eh e ebeemten b e e e be s bt ebeebeemtentensebesbesaeeneenean 3205
Gregor Glanz, Markus Koller, Katja Froehlich, Alexander Bergmann



(Invited) Reaction-Based MicrocantileVer SENSOTS .........c.cccuerieriieriierieeieeieeiesieesieeteeseseaesaesseesseenseesesnnens 3208
Haifeng Ji

Direct Observation of Reversible Surface Potential in Pseudocapacitive Electrochromic Films by
KelVin Probe FOIrCE MICTOSCOPY ....vveviiiieiiiiieeiestietieteeteseteseesteesseessesssesssesseesseesseesseessesssesssesseessessesssessaenns 3209
Dongmei Dong, Lihua Lou, Arvind Agarwal, Shekhar Bhansali

High-Performance Humidity Sensor Capable for Monitoring Low-Moisture Levels in Energy
INAUSIIIES ..ttt ettt st b et ea et et b e e bt beeat et et et s bt bt aeeat ettt nae b eaeeneen 3210
Zhi David David Chen, Ronak Ali

Z01-GENERAL STUDENT POSTER SESSION

Propping the Electrochemical Impedance Spectra at Different Voltages Reveals the Untapped
Supercapacitive Performance of Materials............cocvevuiiiiiiiiieiieieiecteeee ettt 3211
Ibrahim Badawy, Abdussalam Elbanna, Mohamed Ramadan, Nageh K. Allam

Exploiting Deep Eutectic Solvents in LiFePO4 Battery Recycling: From Cathode Leaching to
RESYIITNESIS ...ttt ettt ettt et h et e bt e a e e et e st e e bt e e b e e bt e bt et e eateeaeesbe e te e teenteas 3212
Eleonora Carena, Chiara Ferrara

Double Perovskites: Promising Positive Electrode Materials for Potassium Ion Batteries ...........ccccvevenee. 3214
Xin Chen, Julia Louise Payne

Effects of Lithium Metal Storage Environment on Its Reactivity Toward Polyethylene Oxide-Based

BIend ELECIIOLYLES ....ccueeiuiiiii ettt ettt ettt b e s b e bt e bttt st e eaeesae et e te et s 3215
Mehdi Costalin, Steeve Rousselot, David Lepage, Gabrielle Foran, Arnaud Prébé, David
Aymeé-Perrot, Mickael Dolle

(General Student Poster Award Winner, 3rd Place) Lithium Niobate Coatings on Lithium Iron
Phosphate Cathode Materials for Applications in Lithium-Ion Batteries ...........coccecevererciencncneniencneneenen. 3217
Carol-Lynn Gee, Devon Dunn, Byron D. Gates

Chemical Substitution Strategies for Tailoring P2- and O3-Type Layered Oxide Cathodes in

SOAIUM-TON BAEETIES ...ttt ettt e et b st e st et e e st et e ebe e st e st e e ensesbesbeebeeneeneens 3218
Arindam Ghosh, Baskar Senthilkumar, Rashmi Hegde, Subham Ghosh, Penphitcha
Amonpattaratkit, Premkumar Senguttuvan

Shedding Light on Lithium-Sulfur Battery Dynamics: Real-Time Insights through in-Situ UV-Vis
Spectroscopy on Modified Lab EQUIPMENt ........c.cooiiiiiiiiiiiieieie et 3219
Luisa Larissa Arnaldo Gomes, Victor Sanctis, Huidong Dai, Sanjeev Mukerjee

Temperature Estimation of Lithium-Ion Batteries Using Electrochemical Techniques.............cccocvevvveirennnne 3220
Seonghyeok Ha, Heon-Cheol Shin

Exploring the Impact of Oxygen Doping in Li>FeS, Cathode Materials for Li-Ion Batteries........................ 3222
Adane Hailemariam, Zeru Syum Hidaru, Tadios Tesfaye Mamo, Mohammad Qorbani, Heng-
Liang Wu, Li-Chyong Chen, Kuei-Hsien Chen

Monolithic Integration of Organic Solar Cell and Secondary Battery with Shared Electrode As a
Photo-Rechargeable ENergy DEVICE ........ccueiiiiiriniiiirieiieictcetesie sttt sttt ettt s s 3223
Jiung Jeong, Hang-Ken Lee, Jong-Cheol Lee, Heon-Cheol Shin

Void Evolution on the Li-Solid Electrolyte Interface in Solid-State Batteries: A Parametric Study
Under Varied Mechanical and Electrochemical Conditions ............ccoeeeeieienienieneseeeeiieiee e 3225
Junning Jiao, Juner Zhu, Wei Li, Ruging Fang



Determination of Electrochemically Active Surface Area in All-Solid-State Batteries...........ccocevverererenee. 3226
Soyoung Joo, Heon-Cheol Shin

Innovative Nanoscale Ceramic Separators to Boost Cycle Life and Cycle Efficiency of Lithium
IMELAL BALLETIES .....cveeuientiieite ettt et h bt h st et b e s bt s bt e bt e s b et et e s bt ebeeb e esten b et enbesbesbeebeenean 3228
Je Yeon Kim, San Deul Ryoo, Ji Yang Lim, Yongju Jung

Effect of Ni Concentration on Physical Properties in Electroformed Fe-Ni Alloy for ACC of
SECONAATY BALLETY ...cuvetitiitieieiiteitetet sttt ettt sttt ettt et ettt be bttt nae st b saeeanene 3229
Jun Ha Lee, In Gyeong Kim, Se Eun Shin, Yong-Bum Park

A Data-Driven Modeling Framework for Lithium Metal Battery Health Estimation............cccccocevceverceennee. 3230
Wenting Ma, Sara Ha, Gabriele Pozzato, Alireza Saatchi, Nojan Aliahmad, Karl Littau,
Simona Onori

Operando X-Ray CT Analysis of Silicon/Solid Electrolyte Mechanical Interface of All-Solid-State

Battery during Charging and Discharging Reaction ..............ccoceiiiiiiiiiiiiiiiieieecee e 3231
Mao Matsumoto, Yuya Sakka, Chengchao Zhong, Keiji Shimoda, Ken-Ichi Okazaki, Hisao
Yamashige, Yuki Orikasa

High Energy Density Asymmetric Tetrathiafulvalene Derivative as a Catholyte for Non-Aqueous
REAOX FIOW BAETICS ...eueeeieeeiieeiieetieteee ettt ettt ettt e et et e bt e e enteeneesseesseessee st enseeneeeneesneeseenseenseas 3233
Jack McGrath, Rajeev Gautam, Jianbing "jimmy" Jiang

Cyclability Improvement of Recycled Graphite Materials in Lithium-Ion Batteries Via Conductive
POLYIMET COALINE......eevieiiieiiieiieiiesie ettt et ettt et e ebeesbeesbesteesteesse e seesseessesseesseessaesseassaessesssesssesseesseesseensessnenns 3235
Qiusu Miao, Tianyu Zhu, Xiuyu Jin, Chen Fang, Gao Liu

Understanding the Reaction Processes in Li-Ion Batteries By Voltage Relaxation Analysis .......c..cccceeeueeee. 3237
Yu-Jeong Min, Heon-Cheol Shin

Visualizing Reaction Distributions for Materials Validation and Failure Analysis in Li-lon Batteries........... 3239
Karla Negrete

Using Micrometer Scale X-Ray CT and Pore Network Modeling to Assess High-Energy Bi-Layer
Li-Ton Battery Cathode StIUCIUIES.........ceutetiieriiriintirienieeitee ettt sttt st eb ettt see st b sbeeaeenees 3242
Bonian Pan

Phase Field Damage Framework for Modeling Thin-Film Silicon Anodes in All-Solid-State
BAETIES ...ttt h e etk ettt et a et a et et e sttt enen 3243
Jaechan Pyo, Claudio V. Di Leo

Quantifying Mixed Redox and Parasitic Processes in Li-Rich Disordered Rocksalt Li-Ion Battery
CALNOAES ...ttt st b ettt b e b bttt b e a e bt a e st et na e ae bt sh et eaeen 3244
Justin Rastinejad, Bernardine Lucia Deborah Rinkel, Bryan D. McCloskey

Ion Conduction Mechanism and Interfacial Stability in Fluorine Containing Lithium Argyrodite
Electrolytes for Solid-State Lithium-Sulfur Batteries. .........ccccviriririririeiiiienenereeieee e 3245
Varun Shreyas, Saransh Gupta, Badri Narayanan

Enhanced Capacity Retention Utilizing Hybrid Carbon Nanotube and Modified Separator in Li-

SUITUT BAEEETIES ...ttt ettt ettt ettt at et e et e e b e st e ebe e st es e e e emteebeebeebeeseene et ansesbeeseeseeneeneans 3246
Shweta Shweta, Satyam Kumar, Mohan Bhattarai, Sunny Choudhary, Gerardo Morell, Ram S
Katiyar

Accurate Battery Life Prediction Using Early-Cycle Features..........occvevveeiiriieriieiieniereee e 3247

Lawnardo Sugiarto, Yi-Chun Lu



On-Board Diagnostics for Li-Ion Batteries Using Electrochemical Impedance Spectroscopy (EIS)-
Based Health EStIMation IMOAEIS ........coooiiiiiiiiiiiiiiieeieee ettt ettt e ettt e e e e e s e eaata e e e e e s eesanaaeeeeeeas 3248
Sai Thatipamula, Muhammad Aadil Khan, Simona Onori

Efficient Zn-Ion Pouch Cell Assembling Based on Aramid Nanofiber Hydrogel .............ccocoevvenieniieninenene 3250
Peng Wang, Petru Andrei

Effect of Lithiation and Delithiation on the Mechanical Properties of Electrodeposited LiCoO»

(©F:14/s Lo e [<TRU RPN 3251
Yingjin Wang, Carlos Juarez Yescaz, Patrick Kwon, Beniamin Zahiri, Paul V. Braun, Julia R.
Greer

Extreme Cycling Longevity in Additive Free T-Nb,Os over a Quarter Million Lithiation Cycles................. 3253

Sean Cade Wechsler, Alexander Gregg, Morgan Stefik

In-Situ X-Ray Absorption Spectroscopy Investigations on the Transition Metal Cations

Intercalation in Ti3C,Tx MXene for Electrochemical Applications ............ccooceevierieiinienienienieneeeeeeeeee 3254
Shianlin Wee, Dario Gomez Vazquez, Xiliang Lian, Akhil Tayal, Mathieu Salanne, Maria
Lukatskaya

Upcycling Plastic Waste into Porous Activated Carbon As Cathode Material for Lithium-Selenium

g7 L4036 (= TR TP TTT PP 3255
Amir Hosein Ahmadian Hoseini, Mohammad Hossein Aboonasr Shiraz, Mohammad Arjmand,
Jian Liu

Combatting Antibiotic-Resistant Pathogens: Disrupting Pseudomonas Aeruginosa Biofilm
Viscoelasticity Using Carbon Dot NanopartiCles ..........c.ecveeviriieieiienieiieieeie e seeseesieereeeeeveeseeesseeseessens 3256
Hammed Faleke, Vikram Sawant, Gordon Christopher, Dimitri Pappas

Influence of Temperature on the Nucleation and Adsorption Kinetic Mechanisms for Copper
COTTOSION ..cuentetiieeiteit ettt ettt ettt ettt st b ettt e bt s bt b e eaeeat e e e b e e bt eh e e bt eaeeas et et e s bt eb e eaeeaeente e enenaesaeeneeneen 3257
Caitlyn M. Cannan, Kira A. Thurman, Caitlyn W. Cannan, Paul A. Kempler

Corrosion Evaluation of Metal Binder-Jetted Stainless Steel Parts: Influence of Printing Parameters
OI PETTOTINANCE. .....cniiiiniciiiectrte ettt st st sb e be e ne e 3258
Chanuka Gunarathne

Numerical Analysis of Pressure Drop and Photoresist Particle Defect Accretion in HVAC Pipe
SYStEmM With DAmMPEIS.....ccueiiiiiiieiieie ettt ettt et et h e st e e bt e e et eesteeae e bt e te e teenteeseesneennes 3259
Changkyu Park, Taesung Kim

Electrical Cleaning of Rough Spherical and Bumpy Abrasive Particles Charged by Corona lons in
POSE-CIMP ...ttt ettt et ettt b e bt h e et a et b e a e eh e bt bt et ettt et b b it eaeen 3261
Abbas Khanmohammadi, Goodarz Ahmadi

(Dielectric Science and Technology Poster Award, 2nd Place) Activation of Amine Chemistries for

the Enhanced Particle Removal Efficiency of CeO, Nanoparticles Via Megasonic Processing

COMAITIONS ....eniiteneeiieteet ettt ettt sttt st s b et b e s a et b e s a et e bt s bt e bt b et eu e sb et ebe s bt euesaeneenenne 3262
Elizabeth Maeve McDonnell, Jason J. Keleher

Investigating Slurry Flow Patterns in Chemical Mechanical Polishing (CMP) Using Computational
Fluid Dynamic (CFD) STMUIATIONS. ... .ccutetiriieieieitieitieie ettt ettt ettt e et et e et e eeeeseeenteenseeneeas 3263
Atefeh Sadri Mofakham, Goodarz Ahmadi, Jihoon Seo

Amine-Based Chemistries for the Megasonic Removal of Alumina Nanoparticles from Oxidized
STECOMN CAIDIAE ...ttt ettt sttt b bbb eb b eene e 3264
Piper M Smith, Jason J. Keleher



Bending Dielectric ElaStOmer ACTUALOLS .......c.ecverieriieriieiieeteeteetesiteteeieeteeaeseeesseesseeseessesnsesseesseenseensennsens 3265
Katelyn Wilson, Nikhil Deliwala, D. R. Clarke, Thiagarajan Soundappan

Polarity Switching As a Technique for Enhanced Electrochemical Treatment of Waste Activated

STudge fOr NULTIENT RECOVETY ....eccviiiieiiiiicieriiesie ettt ettt e st esteesbeesbeesseeseeesaesseesseesseessesssesssesseenses 3266
Jedidian Adjetey Adjei, Ehsan Abbasi, Elif Selin Sahin, Dayana Donneys-Victoria, Christian
E Alvarez Pugliese, Jedidian G Adjei

Development of a Controlled Humidity Differential Electrochemical Gas Monitoring System .................... 3268
Jaeheon Lee, Bryan D. McCloskey

Development of Coal-Derived Graphite for Lithium-Ion Batteries............cccccveeierieniieiincieiieceeseere s 3270
Abigail Paul, Isabel Baca, Regan Magee, Warren Wilczewski, Nathan Wichert, Rudolph
Olson, Yahya Al-Majali, Jason Trembly, Kody D Wolfe, John A. Staser, Taylor R. Garrick

Exploring an Electrochemical Batch Reactor for Nutrient Recovery from Wastewater: Continuum
Modeling Analysis of Hydrodynamics and Tertiary Current Distribution............cccceveeniiiiiiinenienieneeene 3271
Ardavan Zanganeh, Damilola Daramola

Effect of Halide Ion Additives during Electrodeposition of Nanocatalysts............ccecvecercieriienieneenieenieenenns 3273
Annabelle M. K. Hadley, Sakshi Gautam, Byron D. Gates

Bipolar Electrochemistry Enabled Synthesis and Application of 2D Materials ...........cccceeveevinvenieniencennen. 3274
Xian Pan, Kepei Miao, Azmal Huda Chowdhury, Borzooye Jafarizadeh, Anis Allagui, Chunlei
Wang

Reversible Nickel Electrodeposition Electrolytes for Dynamic Window Applications.............c.cceecvereveveenen. 3275

Rituparna Patra, Desmond Madu, Christopher J. Barile

(General Student Poster Award Winner, 2nd Place) Template-Assisted Fabrication of Transparent
SERS Sensor with Uniform Au-Ag Nanoparticle Electrodeposition............cccocuvevvieiieienieneenieeieere e 3276
Zhengke Tu, Mikiko Saito, Masahiro Kunimoto, Masahiro Yanagisawa, Takayuki Homma

Electrodeposited Porous Ni-Fe-Co Thin Films By Hydrogen Templating Onto an Inverted Recessed
DISK EIECLIOMAR ...ttt ettt sttt ettt e b e ettt be bt et e et et et e sbe b bt eneen 3278
Zahid Wajdan, Elizabeth J Podlaha

Studies on Dual Sputtered CuGaO; Thin FIIMS ........ccooviiiiiiiiiieiicieceececse ettt 3279
Akash Hari Bharath, Kalpathy B. Sundaram

MnCo,04 Spinel & Carbon Black coated Nickel Foam Electrode. A Bifunctional Water-Splitting
L 171 ) o OSSR SRURRPRRRE 3280
Gillian Collins, Tara N Barwa, Carmel B Breslin

Electroless Plating of Nanoporous Substrates for Thin Film-Solid Oxide Fuel Cells...........ccccevevenenenennen. 3282
Emma Hopkins, Sangbong Ryu, Nguyen Q. Minh, Ping Liu

A Simple Approach for Modulating the Active Site in Fe-Based Electrocatalysts...........c.cccoccevevienieneennen. 3283
Seungmin Lee

Detachment Suppression of NiCo Oxide Catalyst Layer for Oxygen Evolution Anode in Alkaline
Medium Using Start and Stop Simulated Accelerated Degradation Test Protocol ..........ccccoeeeveniencnencnnee. 3284
Takuto Miwa, Ashraf Abdelhaleem, Yoshiyuki Kuroda, Shigenori Mitsushima

Numerical Study of Liquid Water Formation and Transport in Porous Media..........cccccoeeeiiiiinieninennne. 3287
Zabihollah Najafianashrafi, Po-Ya Abel Chuang



Factors Influencing Activity and Electrochemical Stability of Ru-Based Oxygen Evolution
] T T 1 1 USSR 3289
Zachary G. Naymik, Christopher P. Rhodes

Ni-Pt Core-Shell Formation via Spontaneous Galvanic Displacement Reaction at Boron Doped
Diamond Electrodes for Ammonia Oxidation REACtION ..........c.cceeruieriiiiiiiiieiecieeeieere et 3290
Abayomi Omoogun, Carlos R. Cabrera

Iron Effects in Advanced Alkaline EICtrOIYZEr .........ccuveiiiiiiieiieiiet e 3291
Manasa Rajeev, Paul A. Kempler, Shannon W. Boettcher

Optimizing the Performance of Nickel Electrocatalysts with Regular Arrays of Linear Ridge-like
Features for Enhancing the Oxygen Evolution Reaction...........cccceouieviiiviiiiiiienieseeiecieeee e 3293
Alex J. G. Rea, Alexi L. Pauls, Audrey K. Taylor, Byron D. Gates

Fabrication of Bipolar Membrane Electrolyzers for Seawater Electrolysis: Proof-of-Concept,

Operando Design, and Fundamental StUdIes..........cc.ooiuiiiiiiiiieiiiee e 3294
Isabela Rios, Ryan Travis Hannagan, Daniela Marin, Joseph T. Perryman, Michaela Burke
Stevens, Adam C Nielander, Thomas F. Jaramillo

Advanced Alkaline Amine Fuel Cell DeVelopment.............ccevverierieriieniieieeie et enee s 3295
Jackson Rose, Kevin Shurtleff

Effect of Membrane Thickness and Operating Conditions on PEMFC Limiting Current Analysis............... 3296
Mrittunjoy Sarker, Joy Marie Mora, Felipe Mojica, Po-Ya Chuang

Effects of Fuel Cell Operating Conditions on Electrochemical Pressure Impedance Spectroscopy

(EPIS) DAGNOSLICS ..evveuviureiiniinieeieeitetetente sttt ettt ettt sttt esteste e e besae bt ebeenteas et et e sbesbeebeeutessentenbenaesbeeneeneen 3297
Merissa Schneider-Coppolino, Qingxin Zhang, Amir Niroumand, Hooman Homayouni, Byron
D. Gates

Utilizing Advanced Bipolar Membranes in Next Generation Electrodialysis Systems............cccccecevereecnnen. 3298

Olivia T. Vulpin, Shannon W. Boettcher

Effect of the Saccharin Concentration on Electrodeposition of the Fe-Ni Alloy.......ccccoceecvevveveninicncnencenee. 3299
Jin Bum Kim, In Gyeong Kim, Yong-Bum Park, Se Eun Shin, Seung-Joon Lee

Interactions of Alkali Ions and Phospholipid Monolayers at Organic-Water Interfaces............ccovveevvevrennnne 3300
Cole Custodio, Evan Hodkinson, Binyang Hou

Enabling Downstream Processing of Lignin Effluent from Cosolvent Enhanced Lignocellulosic
Fractionation (CELF) Process through Controlled Electrocatalytic Oxidation and Reduction....................... 3301
Mahmudul Hasan, Amir Akbari, Lauren F. Greenlee

One-Pot Electrosynthesis of Gamma-Butyrolactone (GBL) from Biomass-Derived Furoic Acid................. 3303
Shengqin Liu, Jason Chun-Ho Lam

ZnIn,S4-Catalyzed Anodic Direct Electrochemical Oxidative Cleavage of C-O Bonds in Alpha-O-4
Linkage in an AQueous ENVIIONMENT ......cccuiiiiiiiiiiiiiieeie ettt ettt see et et et e e saeesae e teeneeas 3304
Qi Zhu, Jason Chun-Ho Lam

Ion Transfer Kinetics at the Tungsten Oxide INterface ...........ccevieriieriiiciiiiieeceeeee e 3305
Nadia F. Barnard, Nicholas R D'Antona, Paul A. Kempler, Shannon W. Boettcher



Empowering Navajo Nation's Water Quality Monitoring through State-of-the-Art Paper-

ElectroChemiCal SENSOTS.....c..couirtiiiriiriiriieitetet ettt ettt et sttt ettt ne et b bt eaeeneen 3306
Wayant Billey, Justin Platero, Joshua Platero, Makeiyla Begay, Katelyn Wilson, Dallen
Plummer, Davina Spencer, Michael Nelwood, Khaled Abdelazim, Thiagarajan Soundappan

Rotating Disk Slurry Electrodeposition of Trimetallic Nickel-Cobalt-Iron Nanoparticles
Electrocatalyst on Vulcan Xc-72R for the Oxygen Reduction Reaction in Alkaline Media............cccccvenneenn. 3307
Suzatra Chatterjee, Carlos R Cabrera

Bismuth Film Electrodes: Characterization and Analytical Application ..........ccccoceeerereeceenienenenieneneneene. 3308
Sara Chavez-Vera, David Garcia-Bassoco, Bernardo Antonio Frontana-Uribe

Application of Bifunctional Layered Double Hydroxide Electrocatalysts to Water Splitting ........................ 3309
Colm Ennis, Daniele Alves, Eithne Dempsey, Carmel B Breslin

Computational and Experimental Investigations of the Au and NiOOH Interface in the Oxygen
EVOIUtION REACION ...ttt ettt st et sae st sae oo naens 3311
Ginzu Guan, Nicole Adelstein, Jingjing Qiu

Novel Nanocatalysts for Simultaneous Ammonia Oxidation and Nitrate Reduction ...........ccccccoeevirencnncenn. 3312
Alejandro Gutierrez-Carballo, Kingsley Azuka, Pravin Babar, Christian E Alvarez Pugliese,
Gerardine G Botte

Effect of Temperature on Faradaic Efficiency and SEI Formation in Lithium Mediated Nitrogen

REAUCTION ..ttt b et a ettt b e e bt b e st e st et et e s bt ebeebeen e e st et e besbesbeeneenean 3314
Alden O'Rafferty, Peter Benedek, Valerie Anne Niemann, Sang-Won Lee, Adam C. Nielander,
Thomas F. Jaramillo

Exploring Fe Retention in Oxygen Evolution Reaction Catalysts Via Composition Engineering ................. 3316
Nicole Alessandra Sagui, Caitlyn W. Cannan

Synthesis of Plasmonic Copper/Copper Oxide Nanostructures as (Photo)Catalysts...........cccecveeveeveevernnenne. 3317
Ghazaleh Salmanian, Jingyi Chen

Electrochemical Hydrogenation of Refractory Organics in WasteWater ..........ccccoeverereeeenienieneneneneneenees 3318
Shan Shao, Jason Chun-Ho Lam

A Deep Dive into the Study of Nitrogen-Doped Carbons As Electrocatalysts for the Oxygen

Reduction Reaction Via a Design of Experiments Approach ............covevvieiiiiiiienienieeiecieceeceee e 3319
C. Buddie Mullins, Lettie A Smith, James N Burrow, John E Eichler, Samantha N Lauro,
Franklin Tang

Investigation of the Relationship between Molten Fluoride Salt Structure and Fluoroacidity Using
Chromium AsS a Probe RedOX TON.......eiuiiiiiiiieie ettt s 3320
Haley Williams, Raluca O. Scarlat

A Tandem Photovoltaic-Electrochemical Photothermal Process for CO, Conversion to Butene................... 3321
Kyra M. K. Yap, Aisulu Aitbekova, Matthew Salazar, Jonas C. Peters, Theodor Agapie, Adam
C. Nielander, Harry A. Atwater, Thomas F. Jaramillo, Alexis T. Bell

Carbon-Monoxide Assisted Synthesis of Cobalt-Nickel Phosphides for Hydrogen Evolution
REACHION. ...ttt ettt sttt st b e s bt b e st et b e bbbt b e sb ettt bbb b e 3322
Sarah Meixin York, Jingyi Chen

Investigation of Plasmon-Mediated Oxygen Evolution Reaction...........c.cceceeceevieninininineiniencninencseneenes 3323
Janet Zhen, Tucker Forbes, Timothy Lin, Jinhui Tao, Mark H. Engelhard, Jingjing Qiu



Electrifying Chemistry: Characterizing TEMPO-Based Electrocatalysts for Isopropanol to Acetone

Conversion in Novel Heat PUMPS ......ooouiiiiiiiiieeeee ettt eee e 3324
Abhiroop Mishra, Junyoung Kim, Michelle Zorigt, Adolfo I. B. Romo, Raghuram Gaddam,
James Braun, Davide Ziviani, Joaquin Rodriguez Lopez

Electrochemical Detection of Ornidazole Using a WS, /CNFS SeNSOT ........cccvevvieriieiiieciieieiieseeseeee e 3325
lara N Barwa

Paper-Based Electrochemical Sensors for Cancer Biomarkers Detection...........cocceeveeeevenienienenieneneneenee. 3327
Makeiyla Begay, Katelyn Wilson, Justin Platero, Joshua Platero, Dallen Plummer, Wayant
Billey, Davina Spencer, Thiagarajan Soundappan

Multimodal Pressure Sensor: Advancing Continuous Cardiovascular Monitoring through
Synergistic Capacitive and PieZoresistive SENSING.........c.eevveriieriieriieienteniestesteereeeeereseeesseesseessesssesseesseenses 3328
Azmal Huda Chowdhury, Borzooye Jafarizadeh, Nezih Pala, Chunlei Wang

Biofluid Fouling Effects on 3D Printed Ion-Selective Electrodes for Diagnostic Sensing...........c.cccceevueenien. 3329
Sarah Farahani, Dalton Lee Glasco, Jeffrey Gordon Bell

Flexible Nonenzymatic Biosensor for the Detection of Glucose Using Magnetoelectrochemical
DICPOSILION ..veeveiieiieie ettt ettt e et et e et e et este e seesseesseessesseeeseenseenseenseanseesseeseesseeseenseenseenseeneenneenseenseenseas 3330
Desmond Iddirisu, Dalton Lee Glasco, Jeffrey Gordon Bell

The Development of a Versatile Activation Protocol for Carbon-Infused Thermoplastic-Based 3D
Printed ElectrochemiCal SENSOTS .......c..oouiiuiiiiriiiieieieere ettt ettt e bbb eaeeaean 3331
Dalton Lee Glasco, Manar M Elhassan, William T McLeod, Jeffrey Gordon Bell

Layered Double Hydroxides As a Method for Decorating Electrodes with Metal Particles for
Sensing the Antibiotic OTNIAAZOLE ..........coeieriiieiiiirrre ettt ettt sre e 3332
Luke Daniel Glennon, Daniele Alves, Tara Barwa, Carmel B Breslin

Averaged Cell Expansion As a Predictor of State of Health of Lithium-Ion Pouch Cell............cccoceeeene. 3334
Yuichi Kajiura, Logan M Scott, Dong Zhang

(General Student Poster Award Winner, 1st Place) Organic Electrochemical Transistors for High-
Performance Electrocorticography RECOTAING.........ccevuerieiiiiniiniinininieecietctesesteseeieee et 3335
Fadi Khoury, Sahera Saleh, Heba Badawe, Makram Obeid, Massoud Khraiche

Bridging the Gap between Pouch and Coin Cell Electrochemical Performance in Lithium Metal
BALETIES ...ttt ettt b e b bt a et b bbbt e h e a et e bt bt ekt h e eh e eh s et e et e b b sheebeenean 3337
Charles Edward Soulen, Nicholas Lam, John Holoubek, Ping Liu

Development of an Impedance and QCM-Based Electrochemical Biosensor for the Detection of
Colon Cancer-Secreted Protein-2 (CCSP-2), a Potential Colorectal Cancer Biomarker...........cccccceevveennen. 3338
Ruma Paul, Yermary Morales-Lozada, Carlos R. Cabrera

Matrimid/MOP-18 Derived Composite Material for High-Energy Aqueous Hybrid Supercapacitor
(3 T O T8 28 T oo LSRR 3339
Syed Fahad Bin Haque, Kenneth Balkus, John Ferraris

Joint Time-Frequency Signal Analysis of Li-Ion Batteries...........ccocvevvieriieciieieiieiieceeie et 3341
Anis Allagui, Kepei Miao, Chunlei Wang

Fabrication of Low-Cost Flexible Paper-Based AlcOhol SENSOT .........coceecveiiniiniinininienieicieenesene e 3342
Justin Platero, Thiagarajan Soundappan, Khaled Abdelazim, Joshua Platero, Katelyn Wilson,
Makeiyla Begay, Wayant Billey, Dallen Plummer, Davina Spencer



Engineering a High Stable and Active RuO; on Ti Sheet for Kolbe Electrolysis of Acetic Acid: An
Investigation to Valorize the Pyroligneous ACId..........coocuiiiiiieiiiiet e 3343
Yangxin Jin, Yangxin Jin

Effect of Crystal Structure on Dealloying Behavior in PtCo Alloy and Its Impact on the Oxygen

REAUCTION REACTION ..eoivviiiiiiiiie ettt ettt e e ettt e e et e e etae e e eeateeeeeaaeeeseseeesenteeeseneseessseeessnneeeeennnns 3344
Miseung Kim
A Novel Electrochemical Method to Detect HIV 10 SAliVa.......uvviiiiiiiiiiieiiiiieeeeeeeeeee et 3345

Dipu Saha, Gerardine G Botte

A Search for Suitable Water-Splitting Electrodes Using SEAL and Harpoon.............ccocceevvvevieienieneenieennnn. 3346
Dustin K Brodie, Kenneth L Menningen, Shannon C Riha

Molecularly Imprinted Polymer Modified Laser-Engraved Graphene Electrode for the Ultra-
Sensitive and Specific Detection 0f ASCOTDIC ACIA ......coeiiuiiiiiiriieiieieeee e 3347
Handong Yao, Yuan Zhang, Jiagiang Xu

Z02-EDUCATION IN ELECTROCHEMISTRY 4

Evaluation of Future Faculty Perspectives on Teaching and Learning of Electrochemistry &
Thermochemistry: A MicroStudy APPIOACH .......cceevvieiiieciieieiierienie ettt ettt ebeseaessaesseesseeseensessnens 3349
Ahmad Tijani Azeez, Jacinta Mutambuki

Development of Nickel-Chromium Alloy Electroplating and Its Surface Morphology Studies for
AUtOMODIIE TNAUSIIIES ...ttt ettt s st eb ettt na et b b eaeeneen 3350
Vignesh P

Effect of Heterojunction Dynamics on Charge Transfer Mechanism in Type-1I ZnS/MoS;
INANOCOIMIPOSILE ...ttt sttt ettt et ettt b e ebe bt et et et e st e s bt sb e e bt e st ea b e e et e s bt ebeeeeestess et enbenbesaeebeeneenne 3351
Shreya Shreya, Peeyush Phogat, Ranjana Jha, Sukhvir Singh

Two Dimensional Structured Electrode of Nickel Oxide for Enhanced Capacitive Behaviour...................... 3352
Peeyush Phogat, Shreya Shreya, Ranjana Jha, Sukhvir Singh

Alternative Energy in Nigeria: Prospects and Limitations ...........ccoceeeeereeienieneneneneneeteeeieneesiese e 3353
Olufemi Adeyemi Adetola, Olawale John Olukunle, Bolanle Victoria Agbede, Emmanuel
Ayodeji Olukunle

(Henry Linford Award) Overcoming Challenges in Teaching Electrochemical Engineering....................... 3354
Uziel Landau

Getting Everyone Jazzed about Electrochemistry: How Education in Electrochemistry Jump-Starts
CIEIZET SCICIICE ...ttt ettt ettt ettt ettt ettt bbbt e bt ea et et e s bt sb e bt ebteat et et e s bt sb e ebeeatens et ebenbesbeebeeneen 3356
Jeffrey E Dick

Revitalizing Electrochemical Science and Engineering Education to Create a Clean Energy
WOTKEOTCE ...ttt sttt sttt st ettt a st et sa et et sa st etesaeneenens 3357
Shannon W. Boettcher, Paul A. Kempler

Teaching Undergraduate Students Heterogeneous Electrocatalytic Water Oxidation Using Cyclic
Voltammetry and Python STmulation...........cccooiiiiiiiiiii et 3358
Jingjing Qiu, Anneke Moeller, Janet Zhen, Nicole Adelstein



Incorporating Electrochemistry and Battery Technology in an Undergraduate Materials Science
Najmus Saqib

Framework and Initial Steps Towards Industry-Relevant Undergraduate Electrochemical
Engineering EAUCATION ......c..oouiiuiiiiieieeite ettt ettt ettt e bbbt be e st e s et enbesbesbeeneenean 3360
Lorena S. Grundy, Milo D. Koretsky

Course-Based Undergraduate Research Experience on the Design of Conductive Biopolymeric
Nanocomposites for Enhanced Microbial Fuel Cells Performance............ccccccevenenininienencncncncnenenene 3362
Chloe Gordon, Katey M Sheets, Jason J. Keleher

The Flipped Classroom and Electrochemical EQUCAtiON ...........ccceevviiviiiciiiiiiiecieceeieeie e 3363
Alice Suroviec

Z03-ELECTROCHEMICAL RECOVERY, RECYCLING, AND SUSTAINABILITY OF
CRITICAL AND VALUE ADDED MATERIALS 2

Materials Design for Critical Element SeParation...........c.cccueivvereerieeriieriieeeeiesteesieeseesessessaesseesseessessessneens 3364
Chong Liu

Treatment of Se-Impacted Wastewater Using a Three-Dimensional Packed Bed Electrochemical
REACHOT ...ttt ettt ettt e s s e s b e bt e a e e e ean e e e saeeneenneeane s 3365
Zilan Yang, Jiaxiang Zhao, Ao Xie, Phoebe Judkins, Shigiang (Nick) Zou

Molecular Insights into Redox-Active Polymer Interfaces: Solvation and Ion Valency Effects on

Metal OXYANION SCIECTIVILY ....veivieriiiiieiieiecte et et et et e et e et e seeste e teebeesseeseeeseesseesseesseessesssessaesseesseesseansessnens 3367
Riccardo Candeago, Hanyu Wang, Manh-Thuong Nguyen, Mathieu Doucet, Vassiliki
Alexandra Glezakou, Jim Browning, Xiao Su

Electrochemical Recovery of Biomolecules in Redox-Mediated Electrodialysis Platform.............c....c...... 3369
Nayeong Kim, Jiho Lee, Jemin Jeon, Johannes Elbert, Xiao Su

Ammonia Recovery from Manure Wastewater Using Membrane Electrochemical Systems......................... 3370
McKenzie Burns, Kai Yang, Mohan Qin

Selective Recovery of Rare Earth Elements from Waste Magnets by Molten Salt Electrochemical
PIOCESS ..ttt ettt ettt a e bt a ettt b e a e e bt he bt at oot na et nbesheeaeeneen 3371
Toshiyuki Nohira, Kenji Kawaguchi

Iron Production By Molten Sulfide EIECtrolySis.........ccvieiiriiiiieiieiieriteie ettt seesseeveeeesene e 3373
Kimaya Prasad Suryarao, Katrin Ellen Daehn, Antoine Allanore

A Sustainable Process for Rare Earth Electrowinning in Chloride Based Molten Salts..........cccccooceerienennnen. 3374
Benjamin P Holcombe, Nicholas Scott Sinclair, Alex Baker, Eunjeong Kim, Scott McCall,
Rohan Akolkar

Research and Development Practices within PEM Water Electrolyzer Manufacturing to Support a

CIrcular ECOMOMY .......oiiiiiiriiiiiriiiteiet ettt ettt b e sttt e et s bbbt et et e e e benbesbeebeeneen 3377
Marcelo Carmo, Andrew R Motz, Christopher B. Capuano, Luke T. Dalton, Katherine E.
Ayers

Molecularly Selective Electrochemical Recovery with Redox Polymers for Platinum Group Metals........... 3378
Ching-Hsiu Chung, Stephen Richard Cotty, Jemin Jeon, Johannes Elbert, Xiao Su



(Invited) Sequential Development of Continuous Electro-Osmotic Dewatering for Phosphatic Clay
SUSPEIISIONS ..etieteete ettt et e et et et ettt et e et e e s bt e bt e et emeeeaeeeae e st et e em s e emeeeseeeseeaseenseenseemeeeneeeneanseenteenteentesneesneennes 3379
Mark E. Orazem

Lithium Recovery from Geologic Brines by Advanced Cation-Exchange lonomers............cccccoevercrencnnen. 3381
Vito Di Noto, Keti Vezzu, Gioele Pagot, Enrico Negro, Afaaf Rahat Alvi

Unlocking Value from Municipal Solid Waste Incineration Ash: Electrochemical and Chemical
Approaches for Materials RECOVEIY ......c.oeuiiiiiiiiieiieie ettt ettt e et e s e enee s 3383
Duhan Zhang, Michael J. Wang, Yet-Ming Chiang

Transforming Mining Tailings into Green Steel and Rare Earth Elements ...........ccccooiiiiiiiiininicncicncne. 3384
Duhan Zhang

A Green Slurry Electrolysis to Recover Valuable Metals from Waste Printed Circuit Board (WPCB)
in Recyclable pH-Neutral Ethylene GLycol........cc.oooiiiiiiiiiiiieee e 3385
Jason Chun-Ho Lam

Electrochemical Bioremediation of Uranium (VI) Using Geobacter Sulfurreducens on a Boron
Doped Diamond Electrode SUIMTACE .........cecvieiiiieiieiieie ettt ssesssessaeseeessaenseenseensens 3387
Alexis J Acevedo, Elliott G. Rosario-Cruz, Gary A. Toranzos, Carlos R. Cabrera

Electrocatalytic Selenate Transformation to Tunable Products Using Affordable Catalysts...........ccccceeueeeene 3388
Ao Xie, David Ricardo Martinez Vargas, Zilan Yang, Shigiang (Nick) Zou

Electrochemical Recovery of Cd and Te from CdTe Solar Panels ............cccoocvevieniieniiecinieiieceeeeee e 3390
Reyixiati Repukaiti, Meng Shi, Luis Diaz Aldana

Electrochemically-Driven Reversible Catch and Release of Rare Earth Elements ..........ccccoccovceniiniencnnnen. 3391
Xiao-Guang Sun, Alexander Ivanov, Ilja Popovs

(Invited) Solvometallurgy as a Sustainable Approach for Lithium-Ion Batteries Recycling...........c.cceceeueeee. 3392
Chiara Ferrara

Efficient Direct Recycling of Spent Cathode Materials in Lithium-Ion Batteries............cccccoceveevienieneennen. 3393
Tassadit Ouaneche, Lorenzo Stievano, Laure Monconduit, Claude Guery, Moulay Tahar
Sougrati, Nadir Recham

Battery Deactivation for Safe and Efficient RECYCHNG.........ccocvevieriiriieiieiieiececeecec e 3395
Riho Mikita, Akitoshi Suzumura, Hiroki Kondo

Room Temperature Efficient Regeneration of Spent LiFePO4 by Direct Chemical Lithiation...................... 3396
Tassadit Ouaneche, Lorenzo Stievano, Moulay Tahar Sougrati, Claude Guery, Laure
Monconduit, Nadir Recham

Repair and Reuse of Spent Lithium Battery Electrode Materials...........ccccecverinininenieneniicnicnenenencneeeeneee 3398
Guangmin Zhou

Operando-XRD of Electrochemical Reactors for Selective Li* Extraction from Brines and Seawater.......... 3399
Andreas Kuhlmann, Marten Huck, Emil Jan Skrentny, Valentin Vinci, Jakub Drnec, Hans-
Georg Steinruck

Compact Energy Storage Devices Developed from Waste-Derived Electrodes via Facile Recycling
LT 11010 (o OSSO SRRURRPRRE 3401
Himadri Tanaya Das



Solid-State Lithium-Ion Conductor via Reversible Self-Assembly of Aramid Amphiphiles..........c..............
Yukio Cho, Cole D. Fincher, Julia Ortony, Yet-Ming Chiang

Separation of Lithium over Magnesium, Sodium, and Calcium By Electrodialysis Using

ComMETCIal MEMDIANES ......c.iiuiiiieiiiieierieeteet ettt ettt sttt b e bt b et e st e st et e s bt ebeebeeates b et enbesbesbeebeenean
Amilton Barbosa Botelho Junior, Kristen Abels, Xi Chen, Denise Crocce Romano Espinosa,
William Abraham Tarpeh

Electrodeposition Processes for Controlling Surface Morphology of Thick Cu,Se Films As
Thermoelectric ConVersion MatETIals ...........coceeeeiiriiriirininiieeieeere sttt
Collen Takaza, Philippe Allongue, Yasuhiro Fukunaka, Tanyanyu Wang, Takayuki Homma

Modeling and Experimental Validation on a Bipolar Membrane Electrodialysis Stack for Lithium

SUITALE SEPATALION. ......eeuiieeieeiieriieieeteete et ete st e st eteetesseesseesseesseenseessessaesseeseenseasseansesssenseanseensenssenssesseesseenses
Jiyong Zhu, Anahita Asadi, Po-Ya Abel Chuang, Ruiming Zhang, Joey Chung-Yen Jung,
Pang-Chieh Sui

Recycling of Waste Secondary Battery Materials to Recovery of Lithium Carbonate By Using Eco-
Friendly Pyro-Metallurgical Electrolysis PrOCESS ......ccvvvcviiiiiiiiiieiieiieis ettt eene e
Namhun Kwon, Yongkwan Lee, Soong Ju Oh, Dong-Hyun Kim, Jae Jin Sim, Kyoung-Tae
Park, Jae Hong Shin

(Invited) Recycling of Perfluorosulfonic-Acid Polymers, into Commercial Viable Second-Use
FN 0] 0] Lo X ) USSP
Stephen Andreas Grot

Optimized Extraction of Mesoporous Nanocomposites from Spent Li-Ion Batteries and Their Use
to Construct High-Performance Supercapacitor Devices with Ultra-High Stability ..........cccccoeninincnnncnne.
Nageh K. Allam

A Rapid Low-Temperature Method for Direct Recycling of Lithium-Ion Battery Cathodes..........c...c..c......
Jiyoung Lee, Jeffrey Lopez

Electrochemical Extraction of Lib Cathode NMC532 and Its Effects on Inorganic and Organic Acid
EXtraction PerfOrmancCe ...........coeiiiiiriiiiiiiii ettt ettt be bbb
Bryce Watson, Taylor Satterlee, Amelia Schaefbauer, Brett Carlson, Alevtina Smirnova

A Sustainable Recycling Approach to Regenerate Graphite from Industrially Sourced Failed

F N 10T [P TTTRP
Brunilda Rica, Elsa Briqueleur, Denis Mankovsky, llona Royer, Mickael Dolle, Karen
Waldron

Ultrasound-Assisted Recovery of Cathode Active Materials Using Green Solvents: A Comparative

Hosop Shin, Sajibul Alam Bhuyan, Mazedur Rahman, Mahmudul Hoq

Lithium-Ion Battery Recycling: Ternary Deep Eutectic Solvents Enable Efficient and Selective
Electrochemical Recovery of Critical Component MEtals ............cccveevireiiiiinienienieiieie e sie e eee e
Suchithra Ashoka Sahadevan, Mohamed Shahid Usen Nazreen, Shrihari
Sankarasubramanian, Vijay K Ramani

Upcycling of Graphite Anodes via Tailored Solvent Treatment ............cccceeveeeriirienieneee e
Kae E. Fink, Maxwell C. Schulze, Nicholas McKalip, Ankit Verma, Zachary Berquist, Andrew
M. Colclasure, Seoung-Bum Son, Brian J. Ingram



Sustainable Electrochemical Recycling of Spent Lithium-Ion Batteries: Selective Extraction of
Lithium and Direct Regeneration of De-Lithiated Material .............ccoccveiieiiiiinieiiercee e 3421
Shuaiwei Liu, Zhenjiang He, Michael Knapp

The Circular Path Towards Decarbonising the Li-Ion Battery Value Chain...........cccccveevevciincieiienienieeieenens 3422
Evangelos Kallitsis, Gregory James Offer, Jacqueline Edge

(Invited) Recycling Zn for Rechargeable Zinc-1on Batteries .........ccoevveveieiirienierieeeeee e 3423
Xiaolei Wang

Recycling Process of Spent Alkaline and Zn-C Batteries for the Re-Utilization in Rechargeable
Y2 (01U 37 1115) o OSSP UUPRR 3424
Rojana Pornprasertsuk, Jiagian Qin, Jitti Kasemchainan, Soorathep Kheawhom, Nisit
Tantavitchet, Patchanita Thamyongkit, Rongrong Cheacharoen, Anongnat Somwangthanaroyj,
Kamonpan Manowilaikun, Keeratipron Yoaharee, Auscha Thongsri, Chaithawat Waikhani,
Budsayamas Kanthawong, Threeranon Tankam

Z04-ELECTROCHEMISTRY FOR CHEMICAL MANUFACTURING 2

(Invited) Pilot Power Platform for Integrated Coupled Electrolysis of Furfural to Maleic Acid and
Levulinic AcCId 10 VALEITIC ACIA ....uvvvviiiiiiieiieeeeeee et e ettt e e e e e et e e e e e e seaaateeeeeeeeessrtareeeeeas 3425
Riccardo Zaffaroni, Catarina Simées, Erwin Giling, Saskia Bubberman

CO; Reduction in a Bio Mass-Paired Systems for the Production of e-Chemicals ...........ccccoevverieniienirennne 3427
Sven Brueckner, Philipp Hauke, Wen Ju, Peter Strasser

Controlling the Speciation in Electroreduction of Furanics for Production of Chemicals and Fuels............. 3429
Andrew S. May, Moses D. Chilunda, Sarvarjon Talipov, Hafiz Muhammad Umar Faroogq,
Elizabeth J. Biddinger

Influence of Catalyst Surface Structure on the Electrochemical Hydrogenation of Cis,Cis-Muconic

Prathamesh Tushar Prabhu, Deep M. Patel, Samantha Kling, Huy Nguyen, Luke T. Roling,
Jean-Philippe Tessonnier

Enhanced Electrohydrogenation of Cis,Cis-Muconic Acid to Trans-3-Hexenedioic Acid Using

Hybrid Metal/Carbon Fiber Cathodes ..........cceiieiieiiiriieiieieeiectest ettt saeesaessaeseeessaesseenseensens 3432
Prathamesh Tushar Prabhu, Deep M. Patel, A. K. S. Koushik, Kaitlyn Holtz, Qwynn Watts,
Luke T. Roling, Jean-Philippe Tessonnier

Kinetic Analysis for Selective Semi-Hydrogenation of Diphenylacetylene on Pt1Pd99/C Catalyst
DY PEM EICCIIOLYSIS ..c.veiuviiiiiciiectieeteett ettt ettt sttt et ete et ete e vt eeteesbeesbaesbeessessaesseesseesseesseessesssesseesseessennsens 3434
Hiroki Nakamura, Naoki Shida, Yoshiyuki Kuroda, Mahito Atobe, Shigenori Mitsushima

Rhombohedral ZnlIn,S4-Catalysed Anodic Direct Electrochemical Oxidative Cleavage of C-O Bond
in 0-O-4 Linkages in Ambient CONAItIONS ........c.cecueriiriiririririetinenene ettt sttt see st e eaeenees 3437
Qi Zhu, Jason Chun-Ho Lam

Electrochemical Conversion of Low-Cost Glycerol to Valuable Products............cccocveeveeciiiieiienienieeieeeae 3438
Ecem Yelekli Kirici, Shayan Angizi, Jihyeon Park, Drew Higgins

(Invited) Electrochemical Engineering Approaches for High-Performing Electrosynthesis of
POLYIMET PIECUISOTS. ..c..evtiuieiiititirtesteeteee ettt ettt ettt sttt et et et s bttt be bt et et et enaesbesbesbeebeeneen 3439
Miguel A Modestino



Highly Stable and Active RuO,/TiOx Electrode for Kolbe Electrolysis of Acetic Acid: An
Investigation to Valorize the Pyroligneous ACId..........coocuiiiiiieiiiiet e
Jason Chun Ho Lam, Yangxin Jin

Improving the Selectivity and Efficiency of Synthetic Organic Electrosynthesis .........c.ccccoovvevvieneeniienieennne
Shelley D. Minteer

Material Dynamics of Nickel (oxy)Hydroxide As an Alcohol Oxidation Electrocatalyst.........c..ccccocereeueenee.
Tana Siboonruang, Colin Flynn Crago, Ashton M. Aleman, Isabela Rios, Johanna Schréder,
Thomas F. Jaramillo, Maureen H. Tang, Michaela Burke Stevens

One-Pot Electrosynthesis of Gamma-Butyrolactone (GBL) from Furoic Acid.........c..ccoevviiievienieniieiieneas
Shengqin Liu, Jason Chun-Ho Lam

(Invited) Energy-Efficient and Impurity-Tolerant Electrochemical Co-Generation of Acid and Base
SOIULIONS ...ttt sttt ettt a e s bt be e bt e s et et e sae s b e bt e bt easeneeanenaesbesbeeueeanens
Matthew Kanan

Building Electrochemical Roadmaps for Decarbonization in the Specialty Chemical Sector........................
Robert Hacku, James McKone, Tyler Petek, Glenn Cormack, Elisa Seddon

Metal-Organic Framework-Based Electrodes for Efficient CO, Electroreduction to Formate at High
Current Densities (UP 10 1 A CINI) c.ouvvviveeeececececeeeeeete ettt ettt ettt ettt et e st et eaess s s e enenananas
Angela Gabriela Selva Ochoa, Faezeh Habibzadeh, Elod Lajos Gyenge

Electrochemical Reduction of CO, to Multi-Carbon Products on Sputtered Cu Nanoparticles Gas
DiffUSION EIECIIOMES ...t ee e e et e e e eaaaeeeeteeeseraneeeeennneeeenreeeans
Naoto Fukatani, Daiko Takamatsu, Hiromasa Takahashi, Shin Yabuuchi, Koichi Watanabe

(Invited) Traversing Length Scales for Electrochemical Hydrogen Production and Use: Developing
a Platform for Material Design and in Situ Material Characterization of Electrocatalysts............ccccceceeueenee.
Michaela Burke Stevens

Durability Assessment of Roll-to-Roll Coated PEM Water Electrolysis Anodes.........ccecuevveveneneneneneenee.
Chance Parrish, Chaiwat Engtrakul, Radhika Iyer, Sam Ware, Sarah J. Blair, Elliot Padgett,
Andrew Kominowski, Jacob A Wrubel, Corey Schaffer, Guido Bender, Scott A Mauger

Electrooxidation of Poly(methyl-methacrylate) and Poly(ethylene glycol): Hydrogen Production

from Plastic Wastes EIECtIOLYSIS. ... .ccuiiiiiiiiiiiciieitietieie ettt ettt te e be e e esbesesesraesseesseenseenseesnenns
Jesus Gonzalez Cobos, Nicolas Grimaldos-Osorio, Essyllt Louarn, Chantal Lorentz, Fabrizio
Sordello, Monica Passananti, Olivier Boyron, Manel Taam, Vincent Monteil, Angel Caravaca,
Philippe Vernoux

Electrocatalytic Reduction of Oxygen to Peroxide on a Microporous Carbon Layer in a Gas
Diffusion Electrode: Implications fOr SCAlC-UP .......c.eecvieiiiiiiieiieieete ettt st ae e eene e
Shahid M. Bashir, Elod L. Gyenge

Understanding the Effects of Forced and Bubble-Induced Convection in Transport-Limited Organic
ElECtrOSYIENESIS ... eueteieeiccite ettt ettt b ettt e et bbbt eaeen
Casey Kyle Bloomquist, Melisa Dogan, James S Harris, Benjamin D Herzog, William J Tenn,
Eray S Aydil, Miguel A Modestino

Mitigating the HER-Promoted Corrosion of Lead Cathodes during Electrosynthesis ..........ccccccceverereeennee.
Krishna Sai Koushik Achanta, Tobias Prenzel, Johannes Winter, Siegfried R Waldvogel, Jean-
Philippe Tessonnier



Enhancing Efficiency and Selectivity of Electrochemical Regeneration of NADH By Dynamic

L0315 215 o) H TSSOSOt 3459
Mohammed Ali Saif Al-Shaibani, Thaleia Sakoleva, Luka A. Zivkovic, Mark Dérr, Uwe
Bornscheuer, Tanja Vidakovic-Koch

Chlor-Iron Process for the Low-Temperature, Direct Reduction of Iron Oxide for Green Steel.................... 3460
Paul A. Kempler, Anastasiia Konovalova, Berkeley B. Noble

Leveraging Flow-Assisted Electrochemistry Toward Decarbonization of Cement Manufacturing ............... 3461
Shabdiki B. Chaurasia, Dayou Luo, Sundar Rajan Aravamuthan, Jiangiang Wei, Ertan Agar

Composite lon-Exchange Membranes with High Specific Ion Selectivity for Efficient Electro-
IMEIMDIANE PTOCESSES -....veuveutititieiieitetete ettt ettt ettt st b et e e s e et s bt e bt e bt eaten b e e et e s bt sbeebeentenbe st ebesbesbeeneenean 3462
Ji-Min Lee, Ji-Hyeon Lee, Moon-Sung Kang

Development of High-Performance Bipolar Membranes with Optimal Junction Properties for
Efficient Electro-Membrane PrOCESSES. .......cceouiririiiiriiiiieieietente sttt sttt ettt s 3463
Hyeon-Bee Song, Ji-Min Lee, Moon-Sung Kang

Z05-MATERIALS, DEVICES, AND SYSTEMS FOR NEUROMORPHIC COMPUTING AND
ARTIFICIAL INTELLIGENCE HARDWARE

Vanadium Oxides in Neuromorphic Computing: Unveiling Insights through First Principles
CAlCULALIONS ...ttt ettt st b e ebt et e e et s bt s bt e be et e st et et e bt sb e bt eat et et et e naesae bt eneen 3464
Saul Perez Beltran, Perla B. Balbuena

Controlled Assembly of Nanowires into Welded Nanowire Networks for Memristor Device
FabDTICAION ...ttt ettt ettt bbbt et e s bbbt b e bbbt ebe ettt be bbbt eaeen 3465
Sreeram Vaddiraju, Jitendra Choudhary, Niraj Ashutosh Vidwans, Bhupesh Pydiraju Yanda

Natural Organic Honey-CNT Memristor Based Artificial Synaptic Devices for Sustainable
NEUTOMOTPRIC SYSTEIIL...c.eeeiiieiieiiieet ettt ettt ettt ea e et e st e sae e s bt e aeete et sseeeae e st enteenteensesntesneenneenees 3466
Zoe Templin, Feng Zhao

(Invited) Towards an Expanded Palette of Materials and Mechanisms for Neuromorphic Computing ......... 3467
Sarbajit Banerjee

(Invited) Sustainable Al and Neuromorphic Computing with Oxide Quantum Materials ............ccccceevreene 3468
Shriram Ramanathan

(Invited) Thermodynamics of Oxygen Transport in Resistive and Electrochemical Memory ..............c........ 3469
Yiyang Li

(Invited) Engineering the Switching Kinetics of Valence Change-Based Memristive Devices for
NeUuromorphic COMPULINEZ.......c.ecviiieiieriietieteeteeeeeteesteesteebeeeteesaesaesteesseesseesseassesseesseaseesseesseessesssesssesseesses 3470
Alexandros Sarantopoulos, Regina Dittmann

Mimicking Axons by Conductive Metal Lines Formed by Photocatalytically Grown Gold...........c..cccceuce.e. 3471
Fatemeh Abshari, Salih Veziroglu, Alexander Vahl, Martina Gerken

Ultra-Low-Power Hybrid Synaptic Memristor via Simultaneous-Controlled Mechanism of Cations
and Anions for Hyper-Scale SYNAptic COTES .......ccuevvieirieiririeiieiierieerieeteeeeeteesteesteesseessesssessaesseesseessessessnens 3473
Dae-Seong Woo, Jae Kyeong Kim, Tae-Hun Shim, Jinsub Park, Jea-Gun Park



(Invited) Understanding Mechanisms of Ion and Electron Transport in Reconfigurable
Electrochemical Neuromorphic COMPONENLS.........cciuieruirrieeieeieeiiertiesteeteeteeeesieesseeseeesaeeeeeeeeneesseesseeeeeneeas 3475
Perla B. Balbuena, Saul Perez Beltran, Maryam Ghotbi

Understanding the Non-Volatile Resistive Switching Behavior of Lithium Titanium Oxide during
Spinel to Rock Salt Conversion for Neuromorphic COMPULING ........c.eceververieriieriieieeieeeesieesieereeseeeaeseeenes 3476
Bhagath Sreenarayanan, Shirley Meng

(Invited) Electrochemical Random Access Memory for Neuromorphic Computing ..........cccccevvevererereenee. 3477
Albert Alec Talin

TiO-, Channel Material for Lithium-Ion-Gated Neuromorphic Transistors...........ccccveeveecververeereenieeneeenenns 3478
Ana Alvarez, Marshall A. Schroeder, Jonathan Boltersdorf, Stefan Theodoru, John Hoerauf,
Kyle N. Grew

Enhanced Synaptic Characteristics Under Applied Magnetic Field in V,Os/NiMnln Based
Switching Device for Neuromorphic COMPULING .........cocviiiiriieiiieiieieeiere ettt 3479
Kumar Kaushlendra, Habeebur Rahman

(Invited) Ferroelectric Nonvolatile Capacitive Synapse for Charge Domain Compute-in-Memory .............. 3480
Ombkar Phadke, Tae-Hyeon Kim, Yuan-Chun Luo, Shimeng Yu

Engineering High-K Switching Devices for in-Memory COmMPULING ........cccueeuerierienienieieeieeee e 3482
Aseel Zeinati, Durga Misra, Dina Triyoso, Kandabara Tapily, Robert D Clark, Steven
Consiglio, Sarah Lombardo, Cory S Wajda, Gert Leusink

(Invited) 3D Integration of 2D Devices for Neuromorphic COMPULING ........cccecververiererereeierienenenenienieenes 3484
Saptarshi Das
(Invited) Novel Neuromorphic Computing Paradigms Enabled By Emerging Memory Devices.................. 3485

Rashmi Jha, Vamshi Kiran Kiran Gogi, Siddharth Barve

(Invited) Enabling Bio-Realistic Artificial Intelligence Hardware with Neuromorphic

INANOCIECIIOMICS ....vieivieetieeiteeeiteeete ettt eeteeestbeeebeestbeeetaeestseasase e sseesssesseasseassseasseessseesseessseesseasseesseesseanseas 3486
Mark C Hersam
Ions Selectively Intrigued Ionologic Devices for Logic Operation ............c.eccveeeerieerieecreeeeseeseeseesseesreenens 3487

Hanfeng Zhou, Przemyslaw Galek, Julia Grothe, Stefan Kaskel

Understanding Atomic-Scale Dynamics of Defects in Complex Oxides for Memristive Devices................. 3488
Badri Narayanan, Ranga Teja Pidathala

CMOS-Compatible Single-Gated Memtransistor Having 3-D Bulk Channel Embedded with
Quantum Well Memory Nodes for Fast Training of Deep Neural Network ..........cccocvveeveecieiieiieneenieeieeeenns 3489
Jae Kyeong Kim, Dae-Seong Woo, Tae-Hun Shim, Jinsub Park, Jea-Gun Park

(Invited) Analog Computing with High Precision and Programmability Enabled by Memristors.................. 3492
Wenhao Song, J. Joshua Yang

(Invited) An Interplay between Electronic and Ionic Processes in Oxide Resistive Switching

DIBVICES ...ttt ettt h e et h e et a et e h et a et a et et e et et saeae et 3493
Alexander Shluger
(Invited) Analog Computation-in-Memory (CiM) for Al and Neuromorphic Computing ...........ccceeeeveeeueenne 3495

Ken Takeuchi



(Invited) There’s More to a Probabilistic Neuromorphic Computing System Than Noisy Devices
Shashank Misra, Christopher R. Allemang, J. Darby Smith, Suma G. Cardwell, James B.
Aimone, Andrew D. Kent

(Invited) Towards High-Performance Domain-Specific in-Sensor and in-Memory Accelerators...
Shaahin Angizi

(Invited) Bio-Inspired Time Varying Networks for Novel Computing Primitives ..........c.ccccceeunee.
Hermann Kohlstedt

Author Index





