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Bipolar Anodization for the Synthesis of TiO, Nanotube Layers: New Concepts and Cell Designs ............. 1361
Hanna Sopha, Lina Marcela Sepulveda Sepulveda, Jan M. Macak
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Marius Simon Enstrup, Ulrich Kunz
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Mahmudul Hasan, Tanmay Kulkarni, Bharat Shrimant, Christopher G. Arges

Electrodialysis for Removal of Impurities in Silver Electrowinning...........ccccooveverereniinienisieene e 1375
Pauline Zimmermann, Onder Tekinalp, Liyuan Deng, @ivind Wilhelmsen, Odne Stokke
Burheim
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Bryce Watson, Brett Carlson, Alevtina Smirnova
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Paul Kenis, Dennie Mah
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Paul Kenis, Maria Inman

F01 - CO2 Capture and Separation
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Yasser Shoukry, Xinfang Jin

Exploring Performance and Cost Trade-Offs in Electrochemical CO, Separation Processes ............cc.ceovenee. 1384
Katelyn M. Ripley, Fikile R. Brushett
Sustainable Iron Production by Low Temperature Electrolysis of Fe,O3; Colloidal Electrode....................... 1386

Panya Thanwisai, Yan Wang

Electrode Design for Effective Electrochemical Regeneration of an Alkaline CO, Capture Solution ........... 1387
Alexander Muroyama, Davide Masiello, Lorenz Gubler
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N 1S 10T 1402
Thomas F Fuller, Leshinka Molel
(Keynote) Electrode Stimulation: Ohmic Microscopy and the Monopolar Electrode.............ccccevininiinnnnns 1404

Daniel Scherson, Arvind Heer, Harlan Mantelli, Nicholas Georgescu, Qi Han

(Invited) Solvation and Double Layer Structures in Nonaqueous Electrolytes for Facile
ElectroChemiCal KINMETICS . ..iivuiiiiiiiieiitieisiee et e s stee et e st eete e te e et e e et e et e e teeeste e e teeesbeeentaeesbeeentaeenseeenseeeneeans 1405
Peng Bai
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Joseph Steven Lopata, Taylor R. Garrick, Fengkun Wang, Han Zhang, Yangbing Zeng,
Sirivatch Shimpalee

Leveraging Molecular Dynamics to Improve Porous Electrode Theory Modeling Predictions of

Lithium-Ion Battery CelIS.......cccviiiiiiiieiisiisecceee st r bbb ne e ene s 1432
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Han Zhang, Taylor R. Garrick, Christine Labaza, Jing Gao, Brian Koch, Xiaoniu Du,
Chihwan Choi, Song-Yul Choe

In-Situ Analysis of Chronopotentiometry Data to Predict Electrodeposition Rates ..........cc.ccccevvvininiinnnnns
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Mustafa Fazil Serincan, Darren Hickey, Honggang Wang
The Use of Model-Predicted Internal States from Locally Linear, Gain-Scheduled, Reduced-Order
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F04-REDUCTION OF CO2: FROM LABORATORY TO INDUSTRIAL SCALE 3
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Lihaokun Chen, Qiucheng Xu, Kevin Fabrizio, Shannon W. Boettcher
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(Invited) Electrochemical Carbon Dioxide Reduction on Titanium Nitride MXenes .........c.ccccevvererenerennens 1491
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Large-Scale and Highly Selective Electrochemical CO, to C;H4 Conversion Based on the Giner
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Modeling the Influence of Electrolyte Distribution in Silver Gas Diffusion Electrodes for CO»

] (T8 () geTe L0 To7 5 o) SRS 1518
Jens Osiewacz, Marco Léffelholz, Thomas Turek

A Computational Model to Optimize the Electrochemical Reduction of CO» to Formic Acid Using

AN ENZYMAtIC CaAtAlYST ... .iiviiiieiie iR r e n e ne e 1520
Daniel Moreno, Ayokunle Omosebi, Jesse Thompson, Kunlei Liu
Modeling the Local Environment inside a GDE Pore for CO; Electrochemical Reduction...............cccceveee. 1522

Esaar Naeem Butt, Johan Tiemen Padding, Remco Hartkamp

F04 - Poster Session

Higher Alcohol Synthesis from CO2 Hydrogenation through a CO2/H20 Co-Transport Membrane

L T 101 [ ) T TP UP P PR T PPPRUPPP 1523
Kangkang Zhang, Shichen Sun, Kevin Huang

Electrochemical Reduction of CO; in Atmospheric Level Using Bimetallic Catalysts on Liquid-

Electrolyte Free Cathodic Half Cell ..........cooiiiiiiiiiiiii e 1524
Youngyu Choi, Muthuraman Govindan, Daekeun Kim

Understanding the Role of Cu Electocatalyst, Binder, and Membrane Interfaces in CO; Electrolyzer

DIUTADIIILY .ottt bbb e bR R bRt n e r bt 1525
John C Hendershot, Mustapha Bello, Monsuru Olatunji Dauda, John C. Flake

F04 - Reduction of CO2 - Electrocatalysis and Systems

Nanoscale Management of CO Diffusion in CO; Electroreduction: Boosting Faradaic Efficiency to

Multicarbon Products Via Nanostructured Tandem Electrocatalysts..........cuvvevereienininienieieee e 1528
Andrew Barnabas Wong

Teflon-Based Gas Diffusion Electrode with a Novel Current Collector Concept for Scalable Highly

Efficient CO2 Reduction EIECIIOLYZEIS .......eiviiiiiiieiieiesiesiee st sie ettt et sree e sreeseeeeeaneeeneesneenes 1529
Michael Filippi, Tim Moller, Peter Strasser

Influence of Support Material on the Structural Evolution of Copper during Electrochemical CO,

2T a L1 T ' SRS 1530
Ezra Shanli Koh, Simon Geiger, Alexander Gunnarson, Timo Imhof, Gregor Maurice Meyer,
Paul Paciok, Bastian J. M. Etzold, Marcus Rose, Ferdi Schiith, Marc Ledendecker



FO5-ELECTROCHEMICAL SCIENCE AND ENGINEERING ON THE PATH FROM

DISCOVERY TO PRODUCT 3
FO0S - Energy and Sustainability
(Invited) Electrochemical Engineering: From Membranes to MW Green Hydrogen Stacks .............c.ccoenine 1533
Yushan Yan
(Invited) From Material Discovery Towards a Prototype Hydrogen Generator .............ccooveeveveneienenenennens 1534

Jan Vaes, Philippe M. Vereecken
An Analysis of the Influence of the Flow Field Channel Geometry of Stamped Metallic Bipolar

Plates on the Performance of PEM Fuel Cell By Means of the Mathematical Modelling ................cccccvenene 1536
Miroslav Hala, Roman Kodym, Martin Prokop, Martin Paidar, Karel Bouzek
Driving Commercial Advancements in PEM Electrolysis — from Lab to Plant Floor............cccooevviiiniinnne 1538

Katherine E. Ayers, Christopher Capuano, Marcelo Carmo

CO; Electrolysis: From Model Metal Foams to Gas Diffusion Electrodes Using Dynamic Hydrogen

D23 0] o) [ U35 o] 12 o) o AP T TP P PR PRPRTROTN 1539
Christina Roth, Hendrik Hoffmann

Alkaline Water Electrolysis — Investigation of the Charge Transport Limitations across the

Separator Under Low KOH CONCENEIATION .....vveuviiieiiiiiiiiisiieiee s nne s 1541
Karel Denk, Roman Kodym, Jaromir Hnat, Martin Paidar, Jan Zitka, Karel Bouzek

Monosubstituted Low Molecular Weight Anthraquinone for Energy-Dense and Long-Life Redox

FLOW BatETIES. . cveeteeteeieeite sttt sttt ettt stttk et e ettt h e e ehe e bt e bt e s bt e R e e b e e s b e e e be e nbe e b e e mn e ehseebeenbeebeenbeasbennnens 1543
Kiana Amini, Emily F. Kerr, Thomas Young George, Abdulrahman Alfaraidi, Yan Jing,
Tatsuhiro Tsukamoto, Roy G. Gordon, Michael J. Aziz

Physics-Based Modelling of Hybrid Cathode Li/CFx-SVO Batteries Under Pulse Discharge...............cc....... 1544
Qiaohao Liang, Partha Gomadam, Prabhakar Tamirisa, Martin Z. Bazant

(Invited) Investigation on Dynamics of Expansion Forces and Dimensions Changes of the Pilot

Scale Electrodialysis StACK .........ccuiviiiiiiiiiiiiii e 1546
Roman Kodym, David Tichy, Michal Nemecek, Dalimil Snita, Karel Bouzek

FO05 - Young Scientists on Fundamentals and Applications of Dielectrics 3

Polymer Electrolytes for Printed 2-D Microcapacitors with Silver Electrodes ............ccoouvvriviierenincnenncne, 1548
Alvin Virya, Guan Ying Wang, Zhi Yi Wang, Ta-Ya Chu, Neil Graddage, Keryn Lian

FO05 - Discovery to Product

(Invited, Digital Presentation) Discovery to Product: A Reflection on the Path from

Electrochemical Materials Research to Traction Batteries to the Commercialization of Electric

11V Te] EE TSRO PORURPRTROTN 1550
Mark Verbrugge

(Invited) Approaches for Mechanistic Understanding of Electrodeposition Processes for

Fabricating Micro/Nano Structures and DEVICES .........ccviiiiiriiiiieieiiene e s 1551
Takayuki Homma, Masahiro Kunimoto, Masahiro Yanagisawa

(Invited) Exploitation of Electron Transfer Reactions for Latent Fingerprint Visualization:

Fundamental Concepts and Technology Transfer..........c.ccoovviiiiiiininiiseee e 1552
A. Robert Hillman, Ann Beresford-Laycock, Kayleigh Skidmore, Mariyam Ula, Matthew
Needham, Chloe Davis, Jodie Coulston, Helen Bandey, Laura Hussey, Alexandro De Assis,
Adriana Ribeiro

Impact of the Catalyst Type and Dopant Composition on the Performance of High-Temperature

o0 DAY 201 < | PSSR SOPRRPR 1554
Martin Prokop, Vojtech Domin, Jan Dismas Burianek, Tomas Bystron, Matija Gatalo, Luka
Pavko, Nejc Hodnik, Martin Paidar, Karel Bouzek



(Invited) Electro-Swing Adsorption for CO, Emissions Mitigation — from Concept to Start-up ................... 1556
T Alan Hatton, Sahag Voskian

(Invited) Carbon Neutral Engineering for Water-Energy Nexus : Electrochemical Ion Separation

(EIONS) and Water EISCIIOLYSIS . ......viiviiriiiiiriiiiiiiiieiiiie sttt s 1557
Jeyong Yoon
(Invited) Capacitive Deionization (CDI) — an Industrial Research Perspective ...........c.ccoovvveivicnininicniennns 1560

Prantik Mazumder, Todd Stclair, Roy Bourcier
Scaling up an Electrochemical Nitrogen Recovery Process from Lab Benchtop to Pilot Wastewater

Kindle Shea Williams, Sarah Yribarren, Anna Kogler, Orisa Coombs, Neha Sharma, Matthew
Junjie Liu, William Abraham Tarpeh

Development and Scaling up of the Purification and Regeneration Integrated Materials Engineering
(“PRIME”) Process for Cathodes Direct Recycling and UpCycling.........ccoovvvrivineniiininenisieee e 1562
Weikang Li, Zheng Chen, Ying Shirley Meng

FO05 - Tech Transfer and Process Development

(Invited) Iron Flow Battery with Slurry Electrode for Large Scale Energy Storage: Scale-up,

Commercialization, and IP Challenges in an Academic Environment .............cccooeveneniinenisienene e 1563
Robert F. Savinell, Jesse S. Wainright, Nicholas Scott Sinclair

(Invited) How to Identify, Parameterise and Use Complex Electrode Kinetic Models .............coovvieriennnnnn. 1564
Ulrike Krewer, Philipp Rose

Electrochemistry of Lead As the Basis of Adoption of Lead Technologies in History...........cccooveviveiiniennns 1565
Alanah Fitch

(Invited) Is Commercialization of Intellectual Property in an Academic Environment Feasible?.................. 1566
Johna Leddy, Bill Leddy

(Invited) The Importance of Patent Claim Language on the Path from Invention to Product..............c.c...... 1568

E. Jennings Taylor, Maria Inman

Experimental and Virtual Screening of Phenazine and Phenothiazine Derivatives in Aqueous

Solution for Electrochemical Carbon Capture...........c.couiiiiiriiiiieiisene e 1570
Hyowon Seo, Difan Zhang, T. Alan Hatton

Model of Hydrogen Production by Combination of Water Electrolysis and Unstable Sources of

ENBIY o e e 1572
Martin Paidar, Karel Denk, Jaromir Hnat, Karel Bouzek

GO01-SILICON COMPATIBLE EMERGING MATERIALS, PROCESSES, AND
TECHNOLOGIES FOR ADVANCED CMOS AND POST-CMOS APPLICATIONS 13

GO01 - Digital Only Presentations

(Digital Presentation) Internal Friction, Mechanical Spectroscopy in Si02/Si Wafers ...........cccoeveriniinennns 1574
Yurii Anatoliyovich Onanko, Dmytro Volodymyrovych Charnyi, Anatoliy Petrovich Onanko,
Eugene Michaylovich Matseliuk, Oksana Petrivna Dmytrenko, Mukola Polikarpovich Kulish,
Tatiana Mukolaivna Pinchuk-Rugal, Petro Petrovich Ilyin, Anna Andriivna Kuzmych

Gordon E. Moore Award Address

(Gordon E. Moore Medal for Outstanding Achievement in SSS&T) Moore’s Law Sustained by
Non-Lithographic TEChNOLOZIES ......c.ueiviiiiiieiiiieie it 1577
Fred Roozeboom



Electronics and Photonics Division Award Address

(Electronics and Photonics Division Award) Epitaxy of Group-IV Semiconductors for
Nanoelectronics and OPLOCIECIIONICS .. ...veivririieirieeitietiereeie e sreesre e see e e e s bt sr e e b e b e ssnesreesreesreenreannas 1581
Jean-Michel Hartmann

GO01 - Advanced Semiconductor Materials, Devices and Processing 1

Pulsed Rapid Thermal Annealing as a Low Thermal Budget Semiconductor Fabrication Process................ 1583
Yue Kuo

Measuring Temporal Variation of Concentration of ALD Precursor TEMAZ in Process Chamber

Using UV AbSOrption MEthod........ccviiiiiiiiiiiiiceie et sne s 1584

Takafumi Inada, Tetsuya Goto, Tomoyuki Suwa, Masaaki Nagase, Hidekazu Ishii, Yoshinobu
Shiba, Yushi Sakai, Akihito Sutoh, Tatsuo Morimoto, Yasuyuki Shirai, Rihito Kuroda,
Shigetoshi Sugawa

Boundary-Directed Epitaxy of Block Copolymers Toward Sub-10 nm Fabrication .............ccccevvenininnnnene, 1587
Katherine Anna Su, Robert Jacobberger, Liliana Stan, Michael Scott Arnold

GO01 - Advanced Semiconductor Materials, Devices and Processing 2

(Best Paper Award, Invited) Manufacturing of Nanosheets and Multilayer Nanogaps in Silicon................. 1589
Wilfried Lerch, M Heigl, T. X. A Bui-Tran, Ignaz Eisele, R. Merkel
Fabrication and Characterization of Self-Aligned WSe, p-Type Field-Effect Transistor...........ccccceevvvivernne 1590

Takamasa Kawanago, Ryosuke Kajikawa, Iriya Muneta, Takuya Hoshii, Kuniyuki Kakushima,
Kazuo Tsutsui, Hitoshi Wakabayashi

GO01 - Neuromorphic Computing

(Invited) Design and Modeling of Resistive Switching Devices for Neuromorphic Applications................. 1594
Renjith Sasikumar, Lakshmi Ganapathi Kolla, Durgamadhab Misra, Revathy Padmanabhan

Impact of Bottom Electrode in HfO,-Based Rram Devices on Switching Characteristics.............ocovvirennine 1595
Aseel Zeinati, Durga Misra, Dina H. Triyoso, Sophia Rogalskyj, K. Imakita, Kandabara
Tapily, Steven Consiglio, Cory S Wajda, Gert J Leusink

Elucidating Dynamic Conductive State Changes in Amorphous LLTO for Resistive Switching

DIEVICES ..ttt bR 1598
Ryosuke Shimizu, Diyi Cheng, Minghao Zhang, Ying Shirley Meng
In Memory Energy Application for Electrochemical Random Access MemMOTY .........cocvvvvieveiiencnininennns 1600

Ngoc Anh Nguyen, Massimiliano Melfi, Marjolaine Allain, Clemence Hellion, Yann Lamy,
Sami Oukassi

A Ferroelectric Property Tailoring Method of Aly7Scosn Films by Sputter-Deposition Pressure................... 1602
Yukimura Tokita, Kazuo Tsutsui, Kuniyuki Kakushima, Hitoshi Wakabayashi, Takuya Hoshii
Thickness-Dependent Flat-Band Voltage of Ferroelectric Alp7Scosn Films on SiO,/Si Substrate.................. 1604

Ryusei Nonaka, Takuya Hoshii, Hitoshi Wakabayashi, Kazuo Tsutsui, Kuniyuki Kakushima

GO01 - Heterogeneous Integration, Quantum Computing and High Frequency Circuits

(Invited) Improvements in Thermal Budget and Film Properties Using Low Pressure Cure

Technology for Advanced 3D Integration Packaging..........c.cccovvviiiiiiiiiniiieiecse e 1606
Kay Song, Zia Karim, Xinxuan Tan, Abhishek Bhat, Kenneth Sautter, A Mingardi, D
Vangoidsenhoven

Low Temperature Wafer Bonding of Silicon Carbide/Aluminum Nitride..........ccovovveininiininciceeee, 1607

Wei-Chi Huang, Jian-Long Ruan, Yang-Kuao Kuo, Benjamin T.-H. Lee



(Best Paper Award) Aluminum Josephson Junction Formation on 200mm Wafers Using Different

() S Ta 18 (o) 1 T KT 1101 (6 L (< TP U PSPPSR 1609
Simon Lang, Alexandra Schewski, Ignaz Eisele, Christoph Kutter, Wilfried Lerch

Epitaxy of Group-IV Semiconductors for Quantum Electronics............ccooviiriiiciininiiisiececeeese s 1610
Jean-Michel Hartmann, Nicolas Bernier, Francois Pierre, Jean-Paul Barnes, Vincent
Mazzocchi, Julia Krawczyk, Gabriel Lima, Elyjah Kiyooka, Silvano De Franceschi

GO01 Poster Session

Heteroleptic Titanium Complexes Bearing Amidoxime Ligands As Precursors for TiN Thin Films
Ga Yeon Lee, Tacyong Eom, Taek-Mo Chung
G02-PROCESSES AT THE SEMICONDUCTOR SOLUTION INTERFACE 10

GO02 - Processes at the Semiconductor/Solution Interface Session 1

(Invited) Probing and Utilizing Hot Carriers for Plasmonic Photoelectrochemical Processes.............c......... 1613
Jeong Young Park

(Invited) Plasmonic Enhancement of Electrochemical Reactions Using LSPR Phenomenon ....................... 1614
Sanjeev Mukerjee, Benjamin William Kaufold, Sijia Dong, Parisa Nematollahi, Bernardo
Barbiellini, Dirk Lamoen

(Invited) (Photo-)Electrochemical Reactions on Semiconductor Surfaces:Si and III-V Surfaces —

Atomic and EIECtrONIC SIUCTUIE ......ccuiiviriiiiieiie ittt sttt ettt st e et e nre e e sseesbeesbeesbeesbeesnenneens 1615
Wolfram Jaegermann

Synergistic Microfluidic and Optical Performance Enhancements of Photoelectrodes for Space

F N o] o) Lo N o) s OO P TP URT PP OPTURTPRUTROTN 1616
Byron Ross, Oemer Akay, Alvia Mohammad-Yousuf, Alexandre Cattry, Alvaro Romero-Calvo,
Sophia Haussener, Katharina Brinkert

G02 - Processes at the Semiconductor/Solution Interface Session 2

(Invited) Enhanced Photocatalysis on TiO»-Passivated I1I-V Compound Semiconductors and 2D

Material Heterostructures for Water Splitting and CO; Reduction..........c.ccovvviiiviiiiiciiiiicccc e 1618
Stephen B. Cronin
Reversible Redox Probes to Determine the Band Edge Locations for Nano-TiOz........c.ccoevvieiveienincnenncnne. 1620

Divyansh Anil Khurana, Nina Plankensteiner, Philippe M. Vereecken

Factors Controlling the High Oxidative Activities of Layered Manganese OXides.........cc.ccocvvvverveneneniennenne. 1622
Chenying Wang, Vidhya Chakrapani

(Invited) Minimizing Thermal Losses at Quantum Dot-Metal Oxide Interfaces for Solar Energy

(703 415 €1 10 o PSS 1624
Enrique Canovas

GO02 - Processes at the Semiconductor/Solution Interface Session 3

(Invited) Towards a Realistic Modelling of Solid-Liquid INterfaces..........cccoovevveiiniirinnieneene e 1626
Clotilde S Cucinotta

(Invited) Understanding Photoelectrocatalysis on Epitaxial Oxide Surfaces ..........ccccvovreerieineiienienecneenn 1627
Kelsey A Stoerzinger

(Invited) Cations at a Solid-Liquid Interface: A Second Harmonic Generation Investigation ..............c.c...... 1628

Jin Suntivich, Pengtao Xu
Environmentally Friendly Amino Acid-Based Polishing Slurry with Reduced Galvanic Corrosion at
Copper/Cobalt Interface for Advanced Cu Interconnect Applications ...........cccvevveieiiiiniesiniinieie s 1629
Hoang Thi Thuy Tran, Juster Gichovi, Elizabeth J Podlaha, Jihoon Seo



Consideration of Improved Adhesion of Direct Copper Seed Layer by Medium-Vacuum Sputtering

Using Vacuum URTaviolet LiZht.........ccooiiiiiiiiiiie e 1631
Shinichi Endo, Akihiro Shimizu, Hiroyuki Ueyama, Kazuhiro Fukada, Yuta Kashiwagi,
Hirosuke Takamatsu, Kiyoaki Hashimoto, Ryotaro Takahashi

GO02 - Processes at the Semiconductor/Solution Interface Session 4

(Invited) Highly Emissive CdTe Quantum Dots Passivated with Novel Branched Ligands as
FIUOTESCONE SENSOTS ....viviiiiiiiiti it e sr et e e sr e sr s 1632
Yogesh Choudhary, Gomathi Nageswaran

Nano-Bio Interface Engineering Using Cyclovoltammetry and Design of Nanostructured

Lanthanide Oxysulfide Thin FIIMS.........ccociiiiiiiiiiii e 1633
Léna Meyniel, Cédric Boissiéere, Natacha Krins, Sophie Carenco
Surface Defect Mediated Interactions of Bacterial Growth Media on Microcrystalline ZnO .............c..c..... 1635

Dustin Johnson, John Reeks, Iman Ali, Alexander Caron, Abagael Speights, Shauna
McGillivray, Yuri Strzhemechny

G02 Poster Session

Rare Earth Doped Lead Zirconate Titanate Thin Films for Memory and Power Device Applications .......... 1636
Mohan Bhattarai, Gerardo Morell, Ram S. Katiyar

HO01-WIDE-BANDGAP SEMICONDUCTOR MATERIALS AND DEVICES 24

HO1 - Theorv and Characterization of Wide and Ultra-wide Bandgap Semiconductors

(Invited) A Closer Look at Impact Ionization Coefficients in Wide Band Gap Semiconductors:

Theoretical Models and Measured Data...........c.coiiiiiiiiiiiie e 1637
Enrico Bellotti, Masahiko Matsubara

(Invited) Universal Alignment of Surface and Bulk Oxygen Levels in Semiconductors ............cccccvvviriennine 1639
Vidhya Chakrapani

(Invited) Doping of Aluminum Gallium OxXide AlOYS.......cocviiiiiiiiiiiire e 1641
Darshana Wickramaratne

(Invited) Sub-Bandgap Thermoreflectance Imaging of Ultra-Wide Bandgap Semiconductors ..................... 1642
Georges Pavlidis, Muhammad Jamil, Bivek Bista

Reversible Total Ionizing Dose Effects in NiO/Ga,O3 Heterojunction Rectifiers ..........ccoovvveveieiciinienennns 1644

Jian-Sian Li, Chao-Ching Chiang, Xinyi Xia, Sergei Stepanoff, Amanul Haque, Douglas
Wolfe, Fan Ren, Stephen J Pearton

Analysis and Classification of Charge Trapping States in 3-Ga>O3; Mosfets Using I-V and C-V in

Dark and ITumination CONAItIONS ........veieeiierierieieeiesieseesee e eee e sseeseeesseesaeesaeaseesseesseesseesseeneesneesseesseenes 1645
Ory Maimon, Neil Moser, Div Chamria, Kyle Liddy, Andrew Green, Kelson Chabak, Sujitra
Pookpanratana, Qiliang Li

HO1 - Two Dimensional, Perovskite, and Oxide Semiconductors

One-Dimensional Van Der Waals Helical Crystals with an Irrational TWist ........ccccoceriiniinieeneiiesecece 1646
Maxx Arguilla, Dmitri Leo Mesoza Cordova, Kenneth Chua
Enhanced UV Absorption By 2D M0S; NanopartiCles ...........cceuverieiiniinieiie e 1647

Muntaser Abdelrahman Almansoori, Ayman Rezk, Sabina Abdul Hadi, Ammar Nayfeh
Mechano-Chemical Synthesis and Characterization of Undoped and Mn?" Doped Cspb(Br;.xClx)s
Halide Perovskite for Light Source AppliCation...........ccoicviiiiiienienieiiee e 1650
Ivy Krystal Jones, Uwe Hommerich, Kesete Ghebreyessus, Vadivel Jagasivamani, Demetris
Geddis, Kabir Al Amin, Sudhir Trivedi, Amanda Tiano, Seth Fraden, Amir Moore, Khalid
Hampton



Estimation of Size and Lattice Strain of ZnO/Ag Nanowires Based on Williamson-Hall Analysis............... 1652
Chahra Younsi

HO01 - Gallium Oxide Growth and Processing

High-Vacuum Chemical Vapor Deposition of Monolayer Hexagonal Boron Nitride on Ge(001)

L0000l 2T0) 411 O ST U USSP 1653
Katherine Anna Su, Songying Li, Michael Scott Arnold
(Invited) Epitaxial Growth and Characterization of Ga;O3 Polymorphs .........ccceevviieiiiiiniininccenecee, 1654

Lisa M Porter, Kunyao Jiang, Jingyu Tang, Matthew J. Cabral, Stephen D House, Judith C
Yang, Robert F. Davis

(Invited, Digital Presentation) Low-Temperature Direct Bonding of Wide-Bandgap Semiconductor
SUDSLIALES .vvevveteeiteeite et etee st e st et e e st e tee st e sbeesteeseeeseease e bt e ateesbeesee st e e sbeesbeenEeeneeameees e e ebeebeenbeentenreenreenreeneeeneas 1655
Takashi Matsumae, Hitoshi Umezawa, Yuichi Kurashima, Hideki Takagi

Determination of Type II Band Alignment of NiO/a-Ga,O3 For Annealing Temperatures Up To

Xinyi Xia, Jian-Sian Li, Chao-Ching Chiang, Timothy Jinsoo Yoo, Eitan Hershkovitz, Fan
Ren, Honggyu Kim, Jihyun Kim, Dae-Woo Jeon, Ji-Hyeon Park, Stephen J Pearton

Selective Wet and Dry Etching of NiO 0Ver B-Gas03 ..cvvvvivireiiiieiiiesie i 1662
Chao-Ching Chiang, Xinyi Xia, Jian-Sian Li, Fan Ren, Stephen J Pearton
Photo-Enhanced Inverse Metal-Assisted Chemical Etching of a-Ga,O3 grown on ALO3....cccvevveiveiinicnnns 1664

Woong Choi, Sanghyun Moon, Jihyun Kim

HO1 - Gallium Oxide Devices

(Invited) Gallium Oxides Devices for Grid-Scale Power Electronics and High Power Switched

MOAE RE AMPITIEIS ...ttt e e s r e nn e e e e aneenn e ne e e e nennne s 1666
Uttam Singisetti

(Invited) NiO/ B-(AlxGai.x),03 /Ga,O3 Heterojunction Lateral Rectifiers with Reverse Breakdown

VOILAZE > TRV .ttt h bt e e bbb s 1667
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 J. Tadjer, Stephen J Pearton

(Invited) Fabrication and Device Performance of 2.7 Kv/2.5A NiO/Ga;O3; Heterojunction Power

RECHIIETS ...ttt bbbt et s e st h e b e e s b e e s bt e et e et e h e e ene e nn e n e e n e e e nnne s 1669
Xinyi Xia, Jian-Sian Li, Chao-Ching Chiang, Fan Ren, Stephen J Pearton

2D Amorphous GaOy Gate Dielectric for f-Ga,O3 Metal-Insulator-Semiconductor Field-Effect

62011 15 (0 4O TP T TSRO 1671
Sanghyun Moon, Jihyun Kim
Electrical Properties of Ga,O3 Schottky Barrier Diodes with and without Mesa Structure............ccccceeeveninene 1673

Minyeong Kim, Nolan Hendricks, Neil Moser, Pragya Shrestha, Sujitra Pookpanratana, Sang-
Mo Koo, Qiliang Li

HO1 - ITI-Nitride Characterization and Devices

(Invited) Application of Synchrotron X-Ray Topography Techniques to the Analysis of Defect
Microstructures in Bulk GaN Substrates and Epilayers for Power Devices ..........cccoovviniiiniiiiicicnincieie, 1675
Yafei Liu, Shanshan Hu, Zeyu Chen, Qianyu Cheng, Balaji Raghothamachar, Michael Dudley

(Invited) Extraction of Trap Level in GaN Hemt from Transient Current upon Back Gate Voltage
APPLICALION ... 1676
Kisara Nishida, Takuya Hoshii, Hitoshi Wakabayashi, Kazuo Tsutsui, Kuniyuki Kakushima



Biaxial, Hybrid Plastic-Elastic Relaxation in Micropatterned Semipolar InGaN Buffer Layers

Improves Quality of Templated Quantum Well EMItters ........ccccceoiiiiiiiiiiiiieiieescs e 1678
Pavel Shapturenka, Christopher D. Pynn, Lesley Chan, Michael J. Gordon, Steven P.
Denbaars

GaN High Electron Mobility Transistor with Floating Gate for Accurate Threshold Voltage Control........... 1679

Hayato Kosaka, Hiroki Iwata, Yudai Watariguchi, Riichiro Shirota, Yoshiteru Amemiya,
Shinichiro Takatani, Tomoyuki Suwa, Akinobu Teramoto

HO1 Poster Session

A Capacitor-Based Synaptic Device with IGZO Access Transistors for Neuromorphic Computing ............. 1681
Jongun Won, Youngchae Roh, Minseung Kang, Yeaji Park, Jaehyeon Kang, Hyeongjun Seo,
Changhoon Joe, Sangbum Kim

Synthesis, Gas Sensing and Photocatalytic Properties of Manganese-Doped and Potassium-Doped

Hexagonal Tungsten TrioXide NANOWITES ........cccviieieriiiiiiirinisiieie e 1682
Pin-Ru Chen, Hsuan-Wei Fu, Shu-Meng Yang, Kuo-Chang Lu

H02-ADVANCED CMOS-COMPATIBLE SEMICONDUCTOR DEVICES 20

HO02 - Digital Only Presentations

(Digital Presentation) Comparison of Width and Temperature Influence on DIBL Effect in

Junctionless and Inversion Mode Nanowire MOSFETS .......ccoiiviiiiii it 1683
Riccardo Pizzanelli, Rhaycen Prates, Marcelo Antonio Pavanello, Michelly De Souza
(Digital Presentation) Analysis of MIS-HEMT Kink Effect in Saturation Region............cccceovvviiiiiiininnnns 1686

Welder Perina, Joao Martino, Paula Agopian

HO02 - Devices Physics and Characterization 1

(Keynote) Technological Challenges and Emerging Device Architectures for Future Semiconductor

MiCIO and NANOCIECIIOMICS. ... .eiuiitietieii ettt sttt b et e st s b e be e be e sbeenbeesbeeaeeebeenbe e bt anbeesbennnens 1688
Cor Claeys, Eddy Simoen

(Invited) The Future of Nanoelectronics Devices from a Theoretical Point of View: The Search for

NEW Channel MAtEIIALS .........oiuiiiieiie ittt bttt b et a e sb et e e bt e st e e sb e beesbeenbeenbeeneas 1689
Massimo Fischetti, Gautam Gaddemane, Sanjay Gopalan, Maarten Ludo Van De Put,
William Vandenberghe

(Invited) Advanced Modeling of Nanoscale DEVICES..........cuuviiiiiiiiiiiiiiise e 1692
Mathieu Luisier, Jan Aeschlimann, Jonathan Backman, Jiang Cao, Manasa Kaniselvan,
Youseung Lee, Marko Mladenovic

Role of Proportion of Surrounding Gate on the Improved Transient Behavior of MIS Tunnel Diode

with Ultra-Thin Metal Surrounded Gate (UTMSG) .......ocooiiiiiiiiiiiiii s 1694
Sung-Wei Huang, Jenn-Gwo Hwu

Influence of Outer Oxide Charges on the Electrostatics of Metal-Insulator-Semiconductor Tunnel

L 1o LTSRS PORURPRTROTN 1696
Kung-Chu Chen, Kuan-Wun Lin, Jenn-Gwo Hwu

HO02 - Fabrication Process/Technology

(Invited) Integration of InP Heterojunction Bipolar Transistors on Silicon Substrates for 6G

INEEWOTKS .ttt ettt sttt ettt h e bt e bt e a bt e s b e eh b e eh e e eE e e sh e e ke e e e e a bt eRe e eRe e eR e e bt en bt enbeeReeeheeeheenreeneeennas 1699
Bernardette Kunert, Yves Mols, Reynald Alcotte, Peter Swekis, Sachin Yadav, Abhitosh Vais,
Annie Kumar, Guillaume Boccardi, Robert Langer, Bertrand Parvais, Nadine Collaert

(Invited) I1I-V Integration on Silicon for Resource-Efficient Sensor-Technology ..........c.ccovevvvvenininicninnnns 1701
Ruediger Quay, Arnulf Leuther, Sebastien Chartier, Laurenz John, Axel Tessmann



(Invited) Potential of Silicon Oxide Films for Low-Cost and High-Performance Resistive

SWILCRING DEVICES ..euveuriiiiiitiesti ettt bbbttt e st e e b e e ee e e e sae e eh e e eb e e b e e b e e s nesseenreesreenneennas
Yasuhisa Omura

Improved RFET Performance Using Dual-Aluminum-Contact (DAC) ......ccccoovvviiiinininiiinieeiseseseine
Henrique Lanfredi Carvalho, Ricardo Cardoso Rangel, Katia Sasaki, Leonardo Yojo, Paula
Agopian, Joao Martino
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HO02 Poster Session

Optical Properties of Sputtered Iron Sulfide for Photonic Device Applications .........cccceevrivvrieeiieenieenecinennn
Awais Zaka, Sabina Abdul Hadi, Saeed Alhassan, Ammar Nayfeh

HO02 - Memory and Analog Circuits

(Invited) Cryogenic Electronics for Quantum Computing ICs: What Can Bring FDSOI ..........c.ccooiininne
Mikael Casse, Bruna Cardoso Paz, Flavio Bergamaschi, Gérard Ghibaudo, Francis Balestra,
Maud Vinet

(Invited) New Layout Styles to Boost the Electrical, Energy, and Frequency Response

Performances of Analog MOSFETs, Considering a Wide Range of High Temperatures.............ccccovvvvnnenne.
Salvador Pinillos Gimenez, Egon Henrique Salerno Galembeck

Accurate Torque Evaluation in Elongated Ultra-Scaled STT-MRAM Devices.........ccoovviinininiicniicnninene,
Simone Fiorentini, Bernhard Pruckner, Wolfgang Goes, Siegfried Selberherr, Viktor Sverdlov

MoS,-Based MOS Capacitor for In-Memory Light SEensing..........cccccvviiiiiiiiiieiininiseceeesese s
Dayanand Kumar, Ayman Rezk, Ammar Nayfeh, Nazek El-Atab

Operational Transconductance Amplifier Designed with Experimental Omega-Gate Nanowire SOI
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Gustavo Vinicius De Araujo, Joao Martino, Paula Agopian

HO02 - Devices Physics and Characterization 2

(Invited) In-Depth DC and Low Frequency Noise Characterization of Nanosheet FETs at Room and
CrYOZENIC TOMPEIALUIES ... vttt ettt ettt ettt e bbb e bbb e st e b e b st s b e b e st e b e b e n e e b e b e st e be st e e et nnens
Bogdan Cretu, Abderrahim Tahiat, Anabela Veloso, Eddy Simoen

(Invited) Strategies for Characterization and Parameter Extraction of Vertical Junction-Less

Nanowire FETs Dedicated to Design Technology Co-OptimiZation ............ccecvereerereniresineeienie e
Cristell Maneux, Chhandak Mukherjee, Marina Deng, Guilhem Larrieu, Yifang Wang, Bruno
Wesling, Houssem Rezgui

(Invited) High-Performance Field-Effect Transistors Based on Two-Dimensional Materials for

Y T (5 o1 OSSR
Theresia Knobloch, Siegfried Selberherr, Tibor Grasser

Enhancement of Transient Current in MIS(p) Tunneling Diode with Reduced Reversed Bias
Current by Oxide Removal at the Gate EdZe ........ccccviiiiiiiiiiiice e
Hsuan-Yi Lin, Jenn-Gwo Hwu

HO02 - BioFET and other Sensors

(Invited) BioFETs and Nanopore FETs: Nanoscale Silicon Field-Effect Transistors for Single-

IMOLECUIE SENSINE ....evveneenteie sttt b bbb bbbt ekt e e na bbbt b e e e e b e nn e ne b ane s
Koen Martens, David Barge, Lijun Liu, Sybren Santermans, Jacobus Delport, Kherim
Willems, Juliette Gevers, Bert Du Bois, Alexandru Andrei, Liesbet Lagae, Anne Verhulst,
Ashesh Ray Chaudhuri, Simone Severi, Sanjin Marion, Pol Van Dorpe



(Invited) A Novel Computational Framework for Simulations of Bio-Field Effect Transistors.................... 1735
Naveen Kumar, Rakshita Dhar, Cesar Pascual Garcia, Vihar Petkov Georgiev

(Invited) ISFET-BaSEA SEISOTS ......cccutieiiieiiteirtiaitieti et stiesteesteesteeste s e sseesbeesbeesbeesbessbesbeesbeesbeesbeaeeanseaneesneenes 1737
Jose Alexandre Diniz, Rodrigo Reigota Cesar, Angelica Denardi Barros, Jair Fernandes
Souza, Huziel Ramos Souto, Fernando Cesar Rufino, Rentao Massaroto, Jacobus W Swart

(Invited) CMOS-Based Multimodal SENSING ........c.ccvrririiiriiieieieese st 1739
Toshihiko Noda, Kazuaki Sawada
Back Gate Bias Influence on BESOI ISFET SENSItIVILY ..vvovevevreerreeririririsisisisisrerereeeesesessssssssssssesesesessssnsnens 1740

Pedro Henrigue Duarte, Ricardo Cardoso Rangel, Daniel Augusto Ramos, Leonardo Yojo,
Katia Sasaki, Paula Agopian, Joao Martino

On the Optimization of Graphene Liquid-Gate Transistors for Sensing Applications ............ccccceveririerennns 1742
Carlos Marquez, Elsa Fuente-Zapico, Paula Martinez-Mazon, Jose Carlos Galdon, Carlos
Navarro, Francisco Gamiz

HO03-SOLID-STATE ELECTRONICS AND PHOTONICS IN BIOLOGY AND MEDICINE 9

HO3 - Energy Harvesting, Storage, and Self-Powered Applications 1

(Invited) advantageous Utilization of Triboelectricity Based Electric Signals for Energy Harvesting
and Self-POWETed SENSING .......ccviiiiiiiiiiii e 1744
Dongwhi Choi

(Invited) towards Continuous Health Monitoring Platforms By Enzyme-Free Electrochemical

Sensors and Triboelectric Sensors for Noninvasive Lactate Detection ........ccvvevieeiiiiiiiiieiiee e essiiveeen,s 1745
Min-Hsin Yeh
(Invited) highly Stretchable Self-Powered Sensors Enabled By Vertically-Assembled 2D Materials ........... 1746

Yeageun Lee, Sungwoo Nam

A Flexible and Stretchable Temperature Sensor Based on Contact Electrification for Robotic

SEIISIIIZ ...ttt et R R R R R e R R R e e Rt n e e n e 1747
Kee Chin Lim, Shuo-Wen Chen, Yung-Hsin Chen, Yan-Tsz Huang, Arnab Pal, Zong-Hong Lin

Liquid-Liquid Triboelectric Nanogenerators Based on Bionic Slippery Lubricant-Infused Porous

DD 2271 SR 1748
Hsuan-Yu Yeh, Zong-Hong Lin, Po-Yu Chen

(Invited) scalable Manufacturing and Biomedical Applications of Biocompatible Piezoelectric

1Y 1< 0 Y SRS 1749
Xudong Wang

(Invited) emerging Designs for Organic Infrared Photodetectors and Energy Storage ...........ccccceovrvnirennne 1750
1se Nga Ng

(Invited) harnessing the Barrier Oxide Layer of Nanoporous Anodic Alumina for Iontronic Sensing .......... 1751

Abel Santos, Cheryl Suwen Law, Juan Wang

Electrical Stimulation with Multi-Layer Stacked Electret Based on Superposition Effect for

Inhibition Of Scar FOIMAtION .......c.cviiiiiiiiiiieieie et nre e e nne e 1753
Sumin Cho, Sung-Won Kim, Donghan Lee, Suk Ho Bhang, Dongwhi Choi

Supercapacitive MnO,/PEDOT: PSS Modified 3D-Printed Polymeric Micro-Pillar Electrode for

Extraction of Photosynthetic EISCIIONS .........cc.cviiiiiiiiiiiiii e s 1754
Seon 1l Kim, Yong Jae Kim, Wonhyoung Ryu

HO03 - Energy Harvesting, Storage, and Self-Powered Applications 2

(Invited) novel Functional n-Conjugated Materials for Photonics, Electronics, and Sensing ..............cc.cev.. 1756
Prashant Murlidhar Sonar
(Invited) novel Charged Interfaces for Catalysis and Energy Conversion...........cccocevinirenininenenenesenennens 1757

Feng Ru Fan



(Invited) accelerating Polymer Discovery for Multifunctional Polymer Thin Films: High-

Throughput CharaCteriZAtION ..........eciueieiiie ettt r e b e e e s reesreesre e nreeneanneaneenneenns 1758
Harley J Quinn, Wenlu Wang, Joerg G Werner, Keith A Brown

(Invited) empowering Triboelectric Nanogenerator with Functional Polymers for Environment

IMIOTUEOTIIIZ ..tttk b e h Rt b b e b bR E bbb e s b s b eb b e b e e r e r e nr s 1759
Chia-Chih Chang

HO03 - Wearable and Healthcare Sensors 1

(Invited) tamm Plasmon Resonance Sensors Based on Nanoporous Anodic Alumina Photonic
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Laura K. Acosta, Alejandro Rojas Gomez, Lluis F. Marsal

(Invited) nanoengineered Surfaces for Modulating Cell-Surface Interaction and Sensing

APPLICALIONS. ...ttt 1762
Akash Bachhuka

(Invited) implantable and Bioresorbable Chemical Sensors for in-Vivo Real-Time Tracking of

Analytes Of CHNICAL INTETESE ... .ccuviiiieiieiieie ettt st e steenteeneeaseesneesbeesbeenteertenneeas 1763
Giuseppe Barillaro

Development of a Self-Powered Microneedle Based Wearable Electrochemical Sensor for Glucose

IMLOMIEOTIIIZ .. vtttk h kb ket h R b b et e R e AR b ek e e e b e et R e bt e Rt e b e e e e renn e n e renne s 1764
Anindita Ganguly, Jun-Hsuan Chung, Kai Po Fan, Kuei-Lin Liu, Manish Kumar Sharma,
Zong-Hong Lin

Portable Electrochemical Impedance Spectroscopy Device Implementation for Alzheimer's

DiSEase-Related PrOtEIN.......ccuuiiieiiiieiie sttt e et et e s st e s be e be e s e es e sreesteesbeenteeeeaneeeneenneenes 1765
Yu-Rong Wang, Shang Chi Chien, Yu Chien Lin, Jung-Chih Chen

(Invited) soft, Wireless Pressure-Sensor-Integrated Smart Bandage for the Management of Wound

8 (1 11 4T T TPV PR PR PR PRPRPRPRTON 1767
Xueju Wang

(Invited) smart Wearable Electronics for Chronic Disease Management.............cccvovereereereenesnneseeseenneenns 1768
Simiao Niu

(Invited) 3D-Printed Epidermal Microfluidic Systems for the Collection and Analysis of Sweat................. 1769
Tyler R Ray

An Exploration of Graphene-Water Interface Electrochemical Circuit Model............cccoovviviiiiiiiiniiiinne, 1770

Cheng-Yu Lin, Yu-Xuan Lu, Ming Hsiu Tsai, Chih-Ting Lin

A Microfluidic Flow Sensor Based on CuO Nws Enhanced Solid-Liquid Contact Electrification for

Trapping Platelets on Collagen and Its QUantification ..........cccueviviiiiiiiiii i 1772
Kuldeep Kaswan, Jia -Cheng Lin, Anindita Ganguly, Subhodeep Chatterjee, Yu-Jui Fan,
Zong-Hong Lin

HO03 - Wearable and Healthcare Sensors 2

(Invited) Intelligent Fiber Electronics for Textile Computation ...........ccocoeucviiiiiiiiiiiciiec e 1773
Wei Yan

(Invited) ultrasensitive Low Cost Flexible Sensors and Bioinspired Sutureless Anastomosis Devices ......... 1774
Sung Hoon Kang

A Self-Powered Microfluidic-Based Flexible Triboelectric Sensor for Noninvasive Sweat Analysis ........... 1775
Kiran Peringeth, Anindita Ganguly, Subhodeep Chatterjee, Zong-Hong Lin

Wearable Foot Pressure Sensing System for Fallen Arch Analysis .........cccooviiiiieiieiiiiiiieseseeseeesene 1776
Yao-Hsuan Tseng, Zong-Hong Lin

(Invited) rubbery Electronics to Seamlessly Integrate with Human Body ...........ccccooiniiiiiiiiii i 1777

Cunjiang Yu



(Invited) self-Powered Multifunctional Sensing and Control for Smart Wearables and Human-

Maching INEEITACES ......ocvviiiiiiiiiii s 1778
Changyong Chase Cao

Aptamer-Based Electric-Double -Layer (EDL) Extended-Gated FET Biosensor for Detection of

CadMIUIM TOM .ttt e 1779

Tzuhan Han Kuo, Yu-Lin Lin Wang, Chia Kai Lin, Akhil K Paulose

P-Tau Dephosphorylation Measurement on the Basis of Biomimetic Electrochemical-Polymerized
Thin Film Modified EQCm.......ccciciiiiiiiiii e 1781
Shang Chi Chien, Yu-Rong Wang, Jung-Chih Chen

HO03 Poster Session

Development of Molecularly Imprinted Polymer Nanoparticles with High Affinity and Its

Application to Electrochemical BIOSENSOTIS .........cuiviiiriiiriiiiriniesiieie st 1783
Youyuan Man, Shoichi Nishitani, Toshiya Sakata

Acinetobacter Baumannii Detection Using A Bio-FET Device: Towards Healthcare Infection

IMANAZEINIENIE ...ttt e e a e e e e 1784
John Chaufu Cheng

HO03 - Emerging Sensing and Diagnostic Devices 1

(Invited) liquid Biopsy Tool: Integrated Aiot Digital Bead-Based Sensor for Molecular-Fingerprint

Profiling of EXtracellular VESICIES ........cciiiiriiiiiiieiiie e 1785
Hsing-Ying Lin, Chen-Han Huang, Peng-Wei Hsu, Yi-Chien Chen, Yu-He Liu, Zhi-Yang Wei,
Chia-Hung Chen, Li-Hsien Ho, Hsien-Wen Yao, Ting-Yi Lin, I-Hsuan Chou, Yun-Hsien
Chung, Wei-Chun Lan, Tao-Yun Yen, Hua-En Chueh

(Invited) micro-Nanoscale Living Lasers for Healthcare AppliCations ............ccevvererenireninieenene s 1787
Yu-Cheng Chen, Ningyuan Nie
(Invited) From Lab to Fab: The Journey of Waveguide-Enhanced Raman Spectroscopy .........cccovvevvrrvrnnenn. 1788

Jerom Michon, Derek Kita, Juejun Hu
Surface-Enhanced Raman Spectroscopy Combined with External Electric Fields for Non-Invasive

GIUCOSE SEISIIE ..cuveeurieitirieesiee sttt ettt h et r et es e sk e s b e e s b e e s et e e e eae e ehe e eR e e R e e R e e s Rt ns s e s b e e e b e e nbe e nne e neenneeneenneenns 1789
Kuei-Lin Liu, Zong-Hong Lin, Kai Po Fan

Simple Fabrication Method for Solution-gated One-piece Transistors for Biosensing Applications.............. 1790
Ritsu Katayama, Toshiya Sakata

(Invited) multi-Modal Nanoarray Sensors for Chemical Differentiation and Quantification.............c.c.cc...... 1792
Pu-Xian Gao

(Invited) a Dynamically Reprogrammable Surface with Self-Evolving Shape Morphing ............ccoccovvnennine 1794
Yun Bai, Heling Wang, Yonggang Huang, John Rogers, Xiaoyue Ni

Electric-Double-Layer (EDL)-Gated FET Aptasensors for Highly Sensitive MMP7 Detection.................... 1795

Chia Kai Lin, Chia-Che Wu, Akhil Kavanal Paulose, Yueh-Ju Hou, Chee-Seng Lee, Heuy-
Ling Chen, Yu-Lin Wang

A Tactile Sensing System Based on the Triboelectric Nanogenerator for Prosthetic Application.................. 1797
Li Chien Shen, Kuie-Bin Chang, Zong-Hong Lin, Jin-Jia Hu

HO03 - Emerging Sensing and Diagnostic Devices 2

(Invited) wearable Elastography Via Surface Mechano-Acoustic Sensing for Continuous

Monitoring Of TISSUE SHIINESS ..vuvevveiiiiiiirire e eneas 1798
Changsheng Wu, Chenhang Li, Heling Wang, Yonggang Huang, John Rogers, Xiaoyue Ni

(Invited) seamless Integration of Electronics, Electrochemistry, Microfluidics, and Materials for

Next Generation Tissue-Integrated Sensors and Energy DeviICes........co.ouvviiiiieiiiininene e 1799
Amay J Bandodkar



Rapid and Sensitive Pathogen Detection in Serum for Early Sepsis Diagnostics Using an Electrical-

Double-Layer Gated Field-Effect Transistor-Based SenSOr AITAY ........ccccevivereerieeieineeiriseeseeseesieesnesneseens 1800
Akhil K Paulose, Yueh-Ju Hou, Vishal Mani Kalaimani, Yu-Lin Wang

Wafer-Scale Nanocracks Enable Single-Molecule Detection and on-Site Analysis........cc.ccoovvvvevininininenne, 1803
Li-Chia Lu, Yu-Ling Chang, I-Chun Lai, Sih-Wei Chang, Aileen Y. Sun, Hsuen-Li Chen, Dehui
Wan

(Invited) Development of Cell-Based Biosensor Platform for Monitoring the Effect of Functional

Nanocarriers As Drug Delivery System on Breast Cancer Cells..........c.ccuoviiiiiniiiniiiniecce e 1805
Shu-Ping Lin

(Invited) triboelectric Nanogenerator Based Sensors for Water Quality Evaluation ............ccccceoevininiinennns 1807
Ken Pradel, Toshiyuki Urano, Junji Mizukami

The Contact Electrification Capability 0f AMin0o ACIAS........cccoveieiiieriiisesieeeese e 1808
Arnab Pal, Anindita Ganguly, Zong-Hong Lin

Development of Label-Free Triboelectric Nanosensor as a Drug Screening Platform...........cccoccooiveiiniennne 1809

Yu-Ying Cheng, Yu-Zih Lin, Arnab Pal

HO03 - Emerging Sensing and Diagnostic Devices 3

(Invited) hybrid Nanomanufacturing of Self-Powered Human-Integrated Sensors...........ccocvvvvvviiiiiiininnnns 1810
Wenzhuo Wu

(Invited) 3D Morphable Electronic Systems Via Deterministic Microfolding...........ccccoveveviciinienieene e 1811
Wubin Bai

(Invited) inkjet-Printed Soft Electronic Devices and Sensors for Wearable Health Monitoring

F N o] o) Lo N o) s OO P TP URT PP OPTURTPRUTROTN 1812
Chuan Wang

Development of Wearable Microneedle-Based Platform for Real-Time Biomarkers Sensing............c.cc....... 1813

Kai Fan, Kuei-Lin Liu, Jun-Hsuan Chung, Zong-Hong Lin

Self-Powered Robotic Sensor for Remote and Real-Time Monitoring of Heavy Metal lons..............ccce.ee. 1814
Yan-Tsz Huang, Kuan-Ming Lee, Zong-Hong Lin

(Invited) Air-Permeable MXene Electrode with Miura-ori Structure for BioSensing...........ccccceeererenerennns 1815
Tzu-En Lin, Chih-Ning Tsai, Pei-Wen Yang, Chih-Ching Huang

(Invited) Non-Enzymatic Glucose Sensor Fabricated By Ni-Nanowires Decorated Graphene Gated

S S LT P TSP P TSPR PSPPI 1816
Sheng-Chun Hung, Chia-Chi Chen, Yu-Cheng Lin, Chung-Wei Lin

Monitoring the Effects Brought By a Drug on Myocardial Cells Using Field Effect Transistor

(FET) Based Sensing PlatfOrmm..........oioviiiiiiiiieiieisese et nne e 1818
Shu-Yi Tsai, Akhil K Paulose, Vishal Mani Kalaimani, Chia Kai Lin, Yu-Lin Wang
In-Situ Generation of H>O, from Bismuth Telluride (Bi,Tes) Cubes for Instant Hand Sanitizer ................... 1820

Manish Kumar Sharma, Imran Khan, Yu-Lun Chueh, Zong-Hong Lin

HO03 - Emerging Sensing and Diagnostic Devices 4

(Invited) integration of Microneedles and Electrochemical Sensors for Medical Applications ..................... 1821
Roger Narayan

(Invited) wearable Hydrogel Patch with Noninvasive, Electrochemical Glucose Sensor for Natural

N Tl B 11T 4 (o1 s PO USRS UPPR 1823
Bor-Ran Li

The Study of the Influence of a Natural Electrostatic Field on Cells in Culture ...........ccoooeeveeieiieiieniennnnn 1824

Donghan Lee, Dayoon Kang, Sumin Cho, Moonwoo La, Jinah Jang, Dongwhi Choi

The Combination of Upconversion Nanoparticles and Photodynamic Therapy for Alzheimer’s
Disease Treatment in Real-Time MONITOTING ......c.overvirriiriieiieenriesee e 1825
Yu Chien Lin, Yu-Rong Wang, Tai-Ling Huang, Jung-Chih Chen



(Invited) bionic Composite Films for Biomechanical Energy Harvesting and Self-Powered Sensing
F N o] o) Uo7 N o) s TP PR STRTTOPT ORI PRV 1827
Zong-Hong Lin, Parag Parashar

(Invited) hand-Held Florescence Microscope for Single Micro/Nano Particle Imaging............cccccovvninnnnns 1828
Muhammad Sami, Umer Hassan

High-Precision Microdisk Laser Particles by Active Photoelectrochemical Etching for Cell
BATCOMINE ...t h et 1829
Debarghya Sarkar, Paul Dannenberg, Nicola Martino, Kwon-Hyeon Kim, Seok-Hyun Yun

Fabrication of Aptamer-based Field Effect Transistor Sensors for Detecting Mercury Ions.............ccocvvenene 1830
Yu-Lin Wang, Guan-Cheng Zeng, Chun-Ta Lee, Chia Kai Lin, Tzu-Han Kuo, Akhil K Paulose,
Zong-Hong Lin, Sheng-Chun Hung

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

101 - Digital Only Presentations

(Digital Presentation) The Effects of Sulfur-Oxygen Ratio at the Heterogeneous Interface on

Oxygen Evolution Reaction Performance of Ni3S>@NisFe Catalysts for Alkaline Water Electrolysis.......... 1832
Songhu Bi, Zhen Geng, Liming Jin, M Liu, Mingzhe Xue, Cunman Zhang

(Digital Presentation) An Efficient and Stable of Low-Pt Catalysts for Full Water Splitting in

ACIAIC 1 1834
Jingjing Zhang, Bing Li, Cunman Zhang

(Digital Presentation) Quantifying the Effect of Potential Cycling Conditions on the Resulting

Performance of Stainless Steel as an Anode for Alkaline Water Electrolysis..........cccoviiniiiiiiicnincininee, 1835
Thomas Ferriday, Suhas Nuggehalli Sampathkumar, Peter Hugh Middleton, Jan Van Herle

(Digital Presentation) Electrospun Bimetallic Cu/Zn Selenide @ Carbon Nanofiber Electrocatalysts
for Oxygen Evolution and Oxygen RedUCtion ...........ccociiiiiiiiiiiiiiis e 1837
Muthuraja Velpandian, Praveen Meduri

101 - Advanced Concepts

(Invited) Decoupling Strategies in Electrochemical Water Splitting ...........ccocveiveveiiriniinieiinieec e 1839
Mark Symes
Low-Temperature Wastewater Electrolysis for H, and Clean Water Generation............ccoceevevererenenenenncns 1840

Juan A. Lopez-Ruiz, Nickolas W Riedel, Fan Lin, Lyndi E. Strange, Oliver Y. Gutierrez
Tinoco, Shuyun Li, Lesley J. Snowden-Swan

(Invited) Techno-Economic Analysis on Near-Term and Future Projections of Levelized Cost of

Hydrogen for Low-Temperature Water Electrolysis Technologies...........ccooviveiereiinininenieieee e 1842
Yaset Acevedo, Jennie Huya-Kouadio, Jacob Prosser, Kevin McNamara, Brian James

Design and Implementation of Renewable Hydrogen-Based System for Social Housing

LD TT: Vg o002 18 o) 1SS 1843
Victor Manuel Maestre, Alfredo Ortiz Sainz De Aja, Inmaculada Ortiz Uribe

High Purity Hydrogen and Carbon Dioxide Separation with Electrochemical Pump Operation of

HT-PBI FUel Cell at 120°C......ccuiiuiiiiiitiiieieiisie ettt ettt bttt sttt b 1846
Derrick Maxwell, Qiang Sun, Humberto Rojas, lan Kendrick, Ryan Pavlicek, Emory De
Castro, Akarsh Aurora, Sanjeev Mukerjee

Performance and Stability of Molten Carbonate Fuel Cell Cathode Electrode Under Carbon

Capture ENAUIANCE TESES .....viiviiieiiieiieiiiesie sttt b et b et e b e bt bbb e e e nenneane b ane s 1847
Abdelkader Hilmi, Timothy Geary, Adam Franco, Chao-Yi Yuh, Carl Willman

Examining the Upstream Renewable Energy Source Variability on PEM Water Electrolyzer

 275] T T RS 1849
Abhinand Ayyaswamy, Navneet Goswami, Bairav Sabarish Vishnugopi, Partha P. Mukherjee



An Integrated Analytics of PEM Electrolyzer and Steel Making ...........ccoovviviiiiiininiiccceecee e 1850
Navneet Goswami, Abhinand Ayyaswamy, Bairav Sabarish Vishnugopi, Rebecca Ciez, Partha
P. Mukherjee

101 - Analysis, Modeling and Characterizations 1

Temperature Dependence of Water Crossover in Proton Exchange Membrane Water Electrolysis............... 1851
Maurice Friedrichs-Schucht, Fréderic Hasché, Mehtap Oezaslan
Potential Dependence of Ir Dissolution Using Time-Resolved Measurements ............ccuvveveeeneenenenenennens 1853

Nancy N. Kariuki, Deborah J. Myers, Jae Hyung Park, Xiaohua Wang, Rajesh Ahluwalia
The Impact of Cation Contamination on Proton Exchange Membrane Water Electrolyzer

(PEMWEE) ...ttt bk bbbt Rt AR b bt e bt e et R bbb e e nn e n b nne s 1855
Qiang Sun, Fan Yang, Qingying Jia, Cortney Mittelsteadt
Ionic Decoupling in PEM Water Electrolyzers and Cost-Effective Cell Components ..........ccoocvevvivervennenn 1857

Sebastian Karl Proch, Ulf Bexell, Jorgen Westlinder
Optimization of Time-of-Flight Secondary Ion Mass Spectrometry for Analysis of Porous Transport

Genevieve Stelmacovich, Lonneke Van Eijk, Michael Walker, David A. Cullen, Sam Ware,
James L. Young, Guido Bender, Svitlana Pylypenko

Fundamental Insights into Reaction Centers and Catalytic Mechanisms of Ni- and Co-Based

Layered Oxyhydroxides for the Oxygen Evolution Reaction............cccceoiriiiiiiiieiienie e 1859
Zhenhua Zeng, Fabio Dionigi, Jing Zhu, Junwu Liang, Wei-Xue Li, Peter Strasser, Jeffrey
Greeley

Faraday Efficiency Study of Pressurized Alkaline Water Electrolyzer...........ccoviveieiiiiiiiiiicneeneeceenee 1860
Jian (Jim) Zhang, Zhenwu Bie, Huayong Zhang

Gas Crossover and Supersaturation in Advanced Alkaline Water Electrolysis..........cccovviiviiiniiiiiiiinninns 1861
Rodrigo Lira Garcia Barros, Joost Kraakman, Thijs Theodorus De Groot, John Van Der
Schaaf

Numerical Measurement of the Effective Electrical Conductivity of Electrolyte-Gas Bubble

DIISPEISIONS ...ttt e bbb e E bRt 1863
Arvind Pari, Johan Tiemen Padding, Remco Hartkamp

Electrochemical Analysis of Anion Exchange Membrane Water Electrolyzers (AEMWE)...........ccccovnnnne. 1864
Suhas Nuggehalli Sampathkumar, Thomas B. Ferriday, Peter Hugh Middleton, Jan Van Herle

101 - Electrolysis Tutorials 1

(Invited) Clean Hydrogen: From Colors to EMISSIONS .........ccccoeiiiiiiiiiiiiiiiiic e 1865
Ahmet Kusoglu

(Invited, Digital Presentation) The Low T Water Electrolyzer Current-Voltage Relationship:

Electrocatalysis and MOTE .........ccicveiiiiiriiiirineee ettt sr e r bttt e e n b ene s 1866
Shimshon Gottesfeld

(Invited) Challenges and Opportunities of Alkaline Water E1ectrolySis.........cccccevereriniinieniniiee e 1868
Thijs Theodorus De Groot

(Invited) Decoupled Water Splitting for Green Hydrogen Production: Reshaping Water Electrolysis .......... 1870

Avner Rothschild, Hen Dotan, Avigail Landman, Gideon Grader

(Invited) Single Cell Voltages for Safety, Predictive Maintenance, and Process Optimization of

Industrial Scale Bipolar Electrolyzers (Learned Lessons From Over 30 Years Experience in Chlor-
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Helmut Lademann, Gilles Tremblay, Georges Simard, Jacques Dubois, Said Berriah



101 - Analysis, Modeling and Characterizations 2

In-Situ Electrolyzer Monitoring Using Electrochemical Impedance Spectroscopy (EIS).......ccccoovviininnnnns 1872
Sasha Dass, Christopher Barber, Kate Fischl, Leah Garber, Brian Harrington, Sarven Ipek,
Radhika Marathe, Tony Montalvo, Nicola O'Byrne, Atulya Yellepeddi, Sheila Seidel, Sue
Zheng

Dynamic Modeling and Operation of a Green Hydrogen Fueling Station for Heavy-Duty Fuel Cell

A=) 11 1e] 1< PSPPSR 1874
Yifan Wang, James M. Fenton, Paul Brooker

Mathematical Modeling of the Performance-Degradation Mechanisms of Cation-Contaminated
Proton-Exchange-Membrane Water E1ECtrolySiS.........coiiiiiiiiiiiiiiiii e s 1876
Arthur Dizon, Elliot Padgett, Anthony Adesso, Jacob A Wrubel, Rangachary Mukundan,
Bryan S. Pivovar, Shaun M Alia, Adam Z. Weber

Multi-Scale Simulations of Bubble Transport in an Alkaline Water Electrolyzer .........c.ccoovovvviiininnenene, 1878
Ryo Kanemoto, Hideki Suwa, Naruhisa Tsukase, Takuto Araki, Shigenori Mitsushima
Modelling of a Proton-Exchange Membrane Electrolysis Cell with Liquid-Fed Cathode...............ccocvnennene 1880

Michael Robert Gerhardt, Jenny S Ostenstad, Xavier Raynaud, Alejandro O Barnett

Towards Multiphase Modeling and Simulation of Alkaline Water Electrolysis through Pore-

ReS0IVed FOAM EIECIIOUES .....veiveeiiiiieiieiie sttt ettt ettt te s et e sbeenbeenteeeeaneeeneenneenes 1881
Kevin Van Droogenbroek, Christos Georgiadis, Joris Proost

(Invited) Overall Research on Electrode Coating Processes (OREO) - the Role of Imaging and

Spectroscopy in Scale-up Fabrication of Low Temperature Water Electrolyzers..........ccooovvvveienencneninnnn 1883
Jasna Jankovic, Maryam Ahmadi, Mariah Batool, Linda Ney, Irene Franzetti, Jeronimo
Horstmann, Sunilkumar Khandavalli, Jayson Foster, Andres O. Godoy, Scott A Mauger,
Svitlana Pylypenko, Thomas Lickert, Nada Zamel, Tom Smolinka, Ulf Groos

The Structure-Performance Relation for Alkaline OER Electrocatalyst Investigated Using

Analytical E1ECtron MICTOSCOPY ..v.veiueerrerireriiitisieiiiesiessesse st sttt ese st sr et ss bt ar et enn e nenneanenns 1884
Haoran Yu, Luigi Osmieri, Nancy N. Kariuki, Deborah J. Myers, Raphael P. Hermann, Alexey
Serov, Piotr Zelenay, David A. Cullen

(Invited) Understanding Oxygen Transport in Polymer Electrolyte Membrane Water Electrolyzers

Using X-Ray Computed TOMOZIAPIY ......ocverviiriiiiiieieieie it 1886
Iryna Zenyuk, Hung-Ming Chang, Dilworth Y. Parkinson, Elif Karatay, Nemanja Danilovic
Electron Microscopy Investigation of Porous Transport Layer Coatings ..........cccccevveriniereninieenenenesenesnens 1887

David Arregui-Mena, David A. Cullen, Neus Domingo Marimon, Genevieve Stelmacovich,
Svitlana Pylypenko, Sam Ware, Guido Bender

In Situ Vs. Ex Situ Degradation Studies of IrO,-Based Porous Catalysts for Proton Exchange

MemDBIane Water ElECtIOLYSIS . ..uiuuiveiiiiriiirisieiii ettt b bbbt sne b ane s 1888
Silvia Duran, Marco Faustini, Alexis Grimaud, Jennifer Peron
Comparative Studies of Ir-Based PEM Electrolyzers Via Operando ‘Tender’ X-Ray AP-XPS...........c..c..... 1890

Rebecca Hamlyn, Ethan J. Crumlin
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(Invited) Advancing Hydrogen Generation Technologies Assisted by a Solid International

Benchmarking EffOrt.........oovi i 1891
Marcelo Carmo, Katherine E. Ayers, Guido Bender, Boris Bensmann, Aldo Gago, Torben
Gottschalk, Karl Gross, Richard Hanke-Rauschenbach, Jens Oluf Jensen, Mikkel Rykcer
Kraglund, Olga A Marina, George Roberts, Sebastian Metz, Tom Smolinka, Ellen B Stechel,
Thomas Turek, Chengxiang("cx") Xiang

(Invited) A Critical Review on the Expressions of Energy Efficiency Used in Low Temperature

A1 g 21 (T3 (o) A 3 TP PR STR O OPT ORI PR PRTROTN 1892
Claude Lamy



(Invited) Enabling Hydrogen at Scale Using Low-Temperature Electrolysis with Sustainable

IMAEETIALS ...t 1894
Sanjeev Mukerjee

Autonomous Materials Synthesis Strategies Towards Accelerated Discovery of Novel Functional

Nanomaterials for Green Energy Production............cccviiiiiiiiiiiiiiie s 1895
Ali Abdelhafiz
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(Invited) Innovative Membrane Electrode Assemblies for the Next Generation Proton Exchange

Membrane Water EISCITOLYZETS .........ccveriiiiiiiiiiiieee e 1896
Stoyan Bliznakov, Zhigiao Zeng, Ryan Ouimet, Allison Niedzwiecki, Christopher Capuano,
Katherine E. Ayers, Leonard J. Bonville, Radenka Maric

(Invited) Lowering the Noble Metal Requirement for PEM Water Electrolysis: Membrane

Electrode Assembly and Porous Transport Layer Design Considerations...........ccccocevvnirenininenenenenenennens 1898
Maximilian Bernt, Matthias Felix Ernst, Hubert A. Gasteiger, Matthias Kornherr, Vivian
Meier, Maximilian Mockl, Carina Schramm

(Invited) Hydroxide Exchange Membrane Electrolyzers for Green Hydrogen: From Organic

Chemistry t0 MW StaCKS ......ciiiiiiiiiiiii bbb ere e ene s 1900
Yushan Yan

(Invited) Recent Polymer Electrolyte Membrane (PEM) Electrolysis Research Advances in the

Hydrogen from Next-Generation Electrolyzers of Water (H2NEW) Consortim.........c.coovvveveieninenennene. 1901

Deborah J. Myers, Bryan S. Pivovar, Rangachary Mukundan, Shaun M Alia, Guido Bender,
Scott A Mauger, Siddharth Komini Babu, Alexey Serov, Alex Badgett, Rajesh Ahluwalia

(Invited) Green Hydrogen R&D in South Africa........cccviiiiiiiiiiiii 1903
Dmitri Bessarabov
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(Invited) Advances in Composite Membranes Design and Scale up for Proton Exchange Membrane

WV ALET ELECIIOLY SIS .+ .vtttetieitite sttt bbb e bbbt b bt e e et bbbttt e e nn b nneen s 1904
Alexander Agapov, Amr Kobaisy, Christin Wilbert, Ellie McCloskey, Prashanth Abraham,
Raya Johnson, Yingying Chen, Paul Kiernan, John Gardner, Taichi Hamamoto

(Invited) Carbon-6 Based Sustainable Value Chains Towards Specialties and (Aviation) Fuels

Based on Low-Temperature PEM-Water Electrolysis and Syngas Fermentation............c.cccoveoveveieninienennns 1905
Guenter Schmid, Heinz Neubert, Philipp Lettenmeier, Thomas Haas

101 Poster Session

Advancements in Thin, Reinforced Proton Exchange Membranes for Water Electrolysis.........ccccoecvriveninnne 1907
Ryan Gebhardt, Jacob A Wrubel, Samuel Bartuska, Meghan Vander Woude, Ben Wright,
Guido Bender, Andrew Park

Alkaline-Stable Anion Conducting Ionomers for Anion Exchange Membrane Water Electrolyzers ............. 1908
Mahamuda Akter, Jiyun Shin, Jong-Hyeok Park, Soryong Chae, Jin Soo Park
A New Semi-Empirical Method of Quantifying Electrolyzer Degradation.............ccccooviiiiiiiicicnincininee, 1909

Shaina Brianne Errico, Serafina Fortiner, Devashish Kulkarni, Andrew R Motz

An Open-Source Continuum Model for Anion-Exchange Membrane Water Electrolysis ............c.ccovvnnnne. 1910
Michael Robert Gerhardt, Alejandro O Barnett, Thulile Khoza, Patrick Fortin, Sara
Andrenacci, Alaa Y. Faid, Pdl Emil England Karstensen, Svein Sunde, Simon Clark

A Novel Stack Approach to Enable High Round Trip Efficiencies in Unitized PEM Regenerative

FUCT €IS .tttk bt ettt he bt bt e b £ e b e e skt e h b e e b b e sb e e e b e e nbeenbe e b e e nneenreeneenreereen 1911

Alex Keane, Andy B. Roemer, George Roberts, Toby Junker, Christopher Capuano, Katherine
E. Ayers, Shiyi Wang, Adam Z. Weber



A Study on the Electrochemical Performance of MOF Based HER Catalysts for Anion Exchange
Membrane Water ElECIIOLYSIS .. .uueirieiieiiiiirie ettt sttt sttt nr e n e sneenn e nneenne e s e nnee s 1912
Hyein Lee, Eunae Cho

Boosting Ethanol Oxidation by 3d transition Metal-Based Nano-Heterostructure for Energy-Saving
Hydrogen Production and Biomass UPZrading ...........cccociviiiiiiiiiiininei e 1913
Hainan Sun, Woochul Jung

Catalyst Application in Three-Dimensional Porous Electrodes for Alkaline Electrolysis.........cccocvrverrvenunnne 1914
Andrea Russo, Jens Oluf Jensen, Mikkel Rykcer Kraglund, Wenjing (Angela) Zhang, Eunae
Cho

Cobalt Nanocube Electrocatalysts Comprising Sub-Nanometer Oxide-Phosphide Hetero-Interface

for Highly Efficient Water EISCIIOLYSIS .......cviiiiiiiiiieiisiiie e 1915
Gyuyong Jang, Jong Hyeok Park

Design of Self-Repairing Anode Catalysts for Alkaline Water Electrolysis with Both OER Activity

and Durability Via Colloidal Self-ASSEmMDBIY ........ccccoiiiiiiiiiiiiii e 1916
Daiji Mizukoshi, Tatsuya Taniguchi, Yuta Sasaki, Yoshinori Nishiki, Zaenal Awaludin, Takaaki
Nakai, Akihiro Kato, Shigenori Mitsushima, Yoshiyuki Kuroda

Development of High Durable Pore-Filling Anion Exchange Membranes for Water Electrolysis

APPLICALION ...t 1919
Dahye Jeong, Minyoung Lee, Jong-Hyeok Park, Soryong Chae, Jin Soo Park

Earth-Abundant Electrocatalysts for the Oxygen Evolution Reaction Supported on Layered

Zirconium Phosphate NanomaterialS..........ccoviiieiieiiiiiii e sre s 1920
Jorge L Colon

Imidazolium-Based Anion Exchange Membranes for Electrochemically Converted Liquid Organic

HYAEOZEN CAITIET ....cvveueiieite sttt bbbkt b bbb et e e ne e bbbt e b e et e nenn e ne b ene s 1921
Minyoung Lee, Dahye Jeong, Jiyun Shin, Mahamuda Akter, Jong-Hyeok Park, Soryong Chae,
Jin Soo Park

Impact of Iron Impurities on the Performance of PEM Water Electrolyzers............ccoovvvvviiiiiienciiicneinns 1922
James Sweeney, Timothy Patterson, Leonard J. Bonville, Ugur Pasaogullari, Stoyan
Bliznakov

Iridium Nanosheet Catalysts Supported on Titanium Oxide for Oxygen Evolution Reaction in

Polymer Electrolyte Membrane Water ElCCtrOlySIS.......couiiriiiriiiiiiieiiiise s 1923
Dongwon Shin, Sangjae Lee, Junu Bak, Jeonghan Roh, Kwangho Lee, Hyunwoo Chang,
Eunae Cho

Uniformly Dispersed Cobalt Catalyst on the Coffee Waste-Derived Carbon Support for Hydrogen

AT o) 1A Ta) 4 T2 T3 (o) o S 1924
Bayaraa Sukhbaatar, Jinmyeong Seo, Wang Qing, Sanghwa Yoon, Bongyoung Yoo

Value-Added Electrolysis Hydrogen Production Via Anodic Oxidation of Ethylene Glycol over an

Efficient Pd-Based Single-Atom CatalySt .......c.ccceiveiiiiiiiiiiiiiieieese e 1925
Meng-Che Tsai, Endalkachew Moges, Wei-Nien Su, Bing-Joe Hwang
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(Invited) Catalysts and Interfaces for Low-Temperature Water Electrolysis..........ccocoviiriiiieiieiiiiieiicnenn 1926
Thomas F. Jaramillo

Rapid Electrocatalyst DISCOVETY ....ccviiiiiiiiiiiiiiiiieie e 1927
Andrey Ivankin

Size-Controlled Synthesis of IrO, nanoparticles at High Temperatures for the Oxygen Evolution

REACTION . ...ttt e bbb e b e E b e e E e 1928
Marko Malinovic, Paul Paciok, Ezra Shanli Koh, Moritz Geufs, Jisik Choi, Philipp Pfeifer,
Jan Philipp Hofmann, Daniel Gohl, Marc Heggen, Serhiy Cherevko, Marc Ledendecker

Facile Synthesis of Supported Ir-Based OER Electrocatalysts Via Sputtering...........c.ccoovvvvvivivevenincninnene, 1930
Qingying Jia, Qiang Sun, Fan Yang, Amir Peyman Soleymani, Jasna Jankovic, Cortney
Mittelsteadt



(Invited) Ir-Based Catalysts for the Electrochemical Oxygen Evolution Reaction in Acidic

BNVITONIMENES. ... .eiiiiii e cee e e e st e e e ettt e e s ab e e e e tbeeeeaeeeeesateeeeastbeeeaasseeeesasaeeesseeeeeansaeeesnnenaeansteeeanns
Hong Nhan Nong, Hoang Phi Tran, Detre Teschner, Travis E. Jones, Robert Schlogl, Peter
Strasser

Effect of Metal-Substitution within Ruthenium Oxide on Structure and Oxygen Evolution Activity
ANA SEADILILY ...vecviiiice e e
Luis A Albiter, Kathleen O. Bailey, Jose Fernando Godinez Salomon, Christopher P. Rhodes

101 - Membrane and Ionomer Technologies

(Invited) Proton Exchange Membrane Electrolyzers Based on Sub-Micron Thick Membranes....................
Daniel V. Esposito, Kyungmin Yim, Daniela V. Fraga Alvarez, Lucas Cohen, Jingjing Jin,
Alan C. West, Matthew S Weimer, Staci Moulton, Arrelaine A Dameron, Katherine E. Ayers,
Christopher Capuano, Serafina Fortiner, Justin Hawkes, Jennifer Glenn

Durability and Performance of Poly(norbornene) Membranes and Ionomers in Alkaline
ELCIIOLYZETS ..ttt bbb e ene s
Habin Park, Hui Min Tee, Parin Shah, Chandler Dietrich, Paul Kohl

Using a Tunable Triblock Cationic Polymer to Unravel Performance and Durability Effects in

Anion Exchange Membrane Based EleCtrolySis..........cccoviiiiiiiiiiiiiii s
Ivy Wu, Mei-Chen Kuo, Kevin Dunn, Jack Creel, Andrew Johnson, Kaylee Beiler, Andrew M.
Herring

(Invited) Aemion+® AEM Water Electrolysis with Excellent Iridium-Free Performance and

Industrially Relevant Stability in Hot, Caustic EIeCtrolyte..........ccoceviriiiniiiiiiiiii e
Benjamin Britton, Marta Moreno

Poly(carbazole)-Based Anion Exchange Membranes Developed by Grafting Alkyl Ammonium

Santosh Adhikari, Jeffrey Michael Klein, Ivana Matanovic, Yu Seung Kim

(Invited) Impact of Phenyl Adsorption of Various lonomers on the Performance of Anion Exchange
Membrane Water EISCITOLYZETS .......cccviiiiriiiiiiiiiee e
Jeffrey Michael Klein, Ivana Matanovic, Michelle Lehmann, Tomonori Saito, Yu Seung Kim

Substitution of the Nafion® lonomer with Hydroxypropyl Methylcellulose for Proton Exchange
Membrane Water EIECtIOLYZET ........cviviiriiiitiiieiieie ettt sne e nne s
Jeong In Cha, Chaekyung Baik, Chanho Pak

Nanocomposite Anion Exchange Membranes for Aems Electrolyzers: Ion Transport and

(7 1o To 4 P18 o) 1 B £ B (<SS
Isabella Nicotera, Cataldo Simari, Mohamed Habib Ur Rehman, Dario R. Dekel, Vincenzo
Baglio

Mechanical and Physio-Chemical Properties of Anion Exchange Membranes and Their

Implications on Industrial Scale Water EIECLrOLYSIS ......coiiiriiiiiiieie s
Andre Klinger, Guenter Schmid, Nemanja Martic, Oscar Strobl, Michael Kress, Hannes
Michaels, Teodora Ignat, Anna Maltenberger

Development of Membranes for Alkaline Water EISCtrOlYSIS .......cccoieriiiriiiiiiieiesesse e
Ruchika Gupta

101 - Stack and System Engineering

(Invited) The Design, Fabrication, and Operation of a MW-Scale Low-Temperature Electrolyzer

System to Support Industry and the U.S. Dept. of ENEIgY .....ccovvviriiiiiiiiiiieeeeee e
Kevin William Harrison, Claire Victor, Owen Smith, Asher Kirschbaum, David Sievers

(Invited) The Evolution of Membrane Electrochemical Cell Stacks and Balance of Plant Integration

with Increasing Product Scale and Manufacturing Volume Ramp up ........ccovcvvieiieiiiiiiiinenesceeene
Luke T. Dalton, Andy B. Roemer, Jason Brown



(Invited) Electrolyser Manufacturing Scale-up Versus Design Development for Meeting Green H,
TATEES ettt et ettt ettt e bttt et st e bt e R e b e e R R eR e e R e AR e e R e e R e R e SRR e R e e AR e e R £ e R e e ARt e AR e e R e e R e e nRe e nRe e Rt eneeeneenne e e 1952
Kieran Fahy, Anson Sinanan, Nathan Joos
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Durability Study of Anode Catalysts from Iridium-Based Titanium Supports in Polymer Electrolyte
Membrane Water EIECITOLYZETS .........ccviriiiriiiiiiiiiciei e 1953
Kui Li, Xiaojing Wang, Rangachary Mukundan, Jacob S. Spendelow, Siddharth Komini Babu

Ir,Nb.xO, Mixed Metal Oxides As Anode Catalyst for PEM Electrolysis: From Fundamentals to

APPLICALION ...t 1954
Matthias Kroschel, Peter Strasser
Green Hydrogen via PEM Electrolysis — Avoiding Iridium Supply Limitations..........c.ccoeveveveneneneneniennens 1955

Mark Clapp, Christopher Mark Zalitis, Margery Ryan

Magnetron-Sputtered Thin-Film Catalyst with Low-Ir-Ru Content for Water Electrolysis: Long-

Term Stability and Degradation ANALYSIS ........cccveveriirriririse et sre e aneas 1956
Tomas Hrbek, Peter Kus, Julia Kosto, Miquel Rodriguez, Iva Matolinova

(Invited) Extended Thin Film Platinum Group Metal Electrocatalysts with Different Mesoscale

IMOTPROLOZIES ... vttt h bbbttt E R bbb R Rt R R b n e renne s 1957
Christopher G. Arges, Deepra Bhattacharya

Iridium Deposited on Niobium-Doped Titanium Dioxide (NbTiO) for High-Stability and Effective

Oxygen Evolution Reaction (OER) Catalyst in Acidic Environment.............cccooveivniinienneeneene e 1958
Hoang Tran, Hong Nhan Nong, Matthias Kroschel, Matej Zlatar, Serhiy Cherevko, Peter
Strasser
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(Invited) Component Design and Electrode Optimization for AEM Electrolyzers ...........ccoovenviiiiienennneenn 1959
Noor Ul Hassan, Paul Kohl, William Earl Mustain

High Surface Area Metal Carbide Aerogels as Durable Catalyst for the Hydrogen Evolution

REACTION . ...ttt e 1960
Lior Elbaz, Oran Lori
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(Invited) Passivated Anodes in Anion-Exchange Membrane Water Electrolyzers ............ccoovevvvviiiiiniinnnns 1961
Minkyoung Kwak, Kasinath Ojha, Shannon W. Boettcher

Multi-Element Doping Boosts a Layered Metal Oxide Electrode for Superior Water Oxidation .................. 1962
Jian Wang

Advanced Porous Transport Layers for PEM Water Electrolyzers: Impact of the Interfacial and

Bulk Properties of the PTLs on the Electrolyzers Performance .............ccooovvvviieiininiiiinecccecse s 1963

Zhigiao Zeng, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric

(Invited) Electrochemical Construction of 3-D Catalyst Layer on Ordered Liquid-Gas Diffusion

Electrode for Highly Stable and Cost-Efficient PEM Water ElectrolySer .........ccccoovvrininiiiiniiieicncscsenns 1965
Changfeng Yan, Chao Ding, Zhuo-Xin Lu, Yan Shi

Effects of Porous Transport Layer Coating Inhomogeneities on PEM Water Electrolyzer...............cccccvenene 1967
Chang Liu, Jacob A Wrubel, Elliot Padgett, Guido Bender

Rational Design of Membrane Electrode Assembly for Anion Exchange Water Electrolysis............c.ccocenin. 1968
Matteo Rossini, Burak Koyuturk, Bjérn Eriksson, Amirreza Khataee, Géran Lindbergh, Ann
Cornell

Design of Noble-Metal-Free Membrane Electrode Assemblies Based on Metal Chalcogenides for
Electrochemical Hydrogen Production Via Alkaline Seawater EIectrolysis..........ccooevirireniniienencnenenennns 1970
Trung Ngo Thanh, Aleks Arinchtein, Marvin Frisch, Linus Hager, Paul Wolfgang Buchheister,
Jochen Alfred Kerres, Peter Strasser
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Membrane Electrolyzers for Hydrogen Production: From Catalyst Fundamentals to Devices............ccceue... 1972
Grace Lindquist, Shannon W. Boettcher

Structural Transformations in Ni (Oxy)Hydroxide Host Structures Under Operating Conditions for

Oxygen Evolution EIECtrocatalysts .........cooiuiiiiiiiiiiiiiiiisrine s 1973
Fabio Dionigi, Zhenhua Zeng, Jing Zhu, Thomas Merzdorf, Malte Klingenhof, Paul Wolfgang
Buchheister, Wei-Xue Li, Jeffrey Greeley, Peter Strasser

Cooperative Fe-Sites in Nickel and Cobalt OXyhydroXides ...........ccccceriiiiiiiiiieiiineseeee e 1974
Liam Peter Twight, Yingqing Ou, Bipasa Samanta, Lu Liu, Santu Biswas, Jessica L. Fehrs,
Maytal Caspary-Toroker, Shannon W. Boettcher

Nife LDH: From Molecular Understanding to Highly Active Single Cell Measurements..............cc.ccoervnne. 1975
Malte Klingenhof, Hanna Trzesniowski, Lukas Metzler, Susanne Koch, Fabio Dionigi, Severin
Vierrath, Peter Strasser

Reaching PEM Performance Parity with Anion Exchange Membrane Electrolyzers ..........c.ccoovvenininnnnns 1976
Sergio Ivan Perez Bakovic, Alex Keane, Marcelo Carmo, Diana De Porcellinis

(Invited) Core-Shell Fe;O4@CoFe,O4 Spinel Nanoparticles for the Oxygen Evolution Reaction in

F N Y1 T (T L SO POSS PR 1977
Lisa Royer, Iryna Makarchuk, Tristan Asset, Benjamin Rotonnelli, Benoit P. Pichon, Antoine
Bonnefont, Elena Savinova

Electrochemical Activation of NiFe,O4 for the Oxygen Evolution Reaction in Alkaline Media .................. 1979
Emily K. Volk, Rebecca R. Beswick, Stephanie Kwon, Shaun M Alia

Metallic Glass Nanofoam Anode Catalysts for Anion-Exchange Membrane Water Electrolyzers ................ 1981
Qiurong Shi, Michael J. Zachman, Deborah J. Myers, Hui Xu, Gang Wu

Autonomous Catalyst Development for Alkaline Electrolysis ........cccocvviiiiiiiiiiiiiiiice e 1982

Enzo Moretti, Ragnar Kiebach, Mikkel Rykcer Kraglund, Nis Fisker-Bodker, Tejs Vegge

Energv Technology Division Supramaniam Srinivasan Young Investigator Award Address

(Energy Technology Division Supramaniam Srinivasan Young Investigator Award) Fundamental
Insights into the Oxygen Evolution Reaction from Epitaxial Oxide Thin Films............ccocvvviiiiiiiiiiiininnnns 1983
Kelsey A Stoerzinger
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(Invited) MEA Technologies for PEM Electrolyzers: Overview and Perspectives ...........ccccevveverininienienncns 1984
Fan Yang, Qiang Sun, Qingying Jia, Cortney Mittelsteadt

Investigation of Surface Chemistry of Pemwes Iridium Oxide Catalyst Layers as a Function of Ink

AGING TIMIC ..ot e e e bbb e 1986
Jayson Foster, Xiang Liu, Erin Creel, Jianlin Li, Haoran Yu, David A. Cullen, Nancy N.
Kariuki, Jaehyung Park, Deborah J. Myers, Alexey Serov, Svitlana Pylypenko

Nanocomposite Electrodes and Membranes for PEM Electrolysis ..........ccoccoviiiiiiiiciniieise e 1987
Sara Cavaliere, Ignacio Jiménez-Morales, Joumada Al Cheikh, Deborah J. Jones, Jacques
Roziere

Development of Low Iridium Catalyst Layer Structure for a Water Electrolysis Cell ...........cccccevininiinnnnns 1989

Norihiro Yoshinaga, Yoshitsune Sugano, Taishi Fukazawa, Akihiko Ono, Yoshihiko Nakano
Anodized Stainless Steel 316 and 304 Alloys As Bifunctional Water Splitting Electrocatalytic

Materials in AIKAIINE MEAIA .......eeiveirieiieiie i e e sae e st e te e ees e sreesreeseeenteeeeaneeaneenneenes 1991
Asmaa R. Heiba, Shimaa Abd El-Hamid, Ehab El Sawy
(Invited) Effects of PTL Coating Thickness on PEM Water Electrolyzer Performance............cc.ccoocvvvvenneene. 1992

Guido Bender, Sam Ware, Tobias Schuler, Zhenye Kang, James L. Young



Mechanistic Interrogation of the Role of Electrode Microstructural Attributes in PEM Water

DN T {0 S (O TP TSRO P OR PR VRPN 1993
Navneet Goswami, Abhinand Ayyaswamy, Bairav Sabarish Vishnugopi, Partha P. Mukherjee

Development and Characterization of Microporous Layers on Porous Transport Layers for Proton

Exchange Membrane Water EICtrOlyZers. .......ccocviiiiiiiiiiiiiiiiicies e s 1994
Ryan J. Ouimet, Serafina Fortiner, Devashish Kulkarni, Iryna Zenyuk, Bryan Erb, Andrew
Smeltz, Christopher Capuano

Transport Properties of Iridium Oxide Catalyst Layers for Proton Exchange Membrane Water

ELECIIOLYZETS ...ttt bbb e E e 1995
Kara Ferner, Scott A Mauger, Guido Bender, Shawn Litster

Performance of Solvent Substituted lonomer Dispersions in Catalyst Layer for Hydrogen-Based

Energy Conversion DEVICES .........cuiiiiiiiriiiiriiiiieieie sttt ere e ane s 1996
Jong-Hyeok Park, Jiyoung Heo, Soryong Chae, Jin Soo Park

Cathode Dry Operation of Anion Exchange Membrane Water Electrolysis...........c.ccoovvviriiiiniinicninininnnnns 1997
Hiroshi Ito, Ruixiang Wang, Riku Hirose, Akane Kageyama, Masayoshi Ishida, Masato
Ohashi
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Design Principles for Hydroxide Exchange Membrane Water ElectrolyZers ...........ccoovvvvvviiiiiienciincnennns 1998
Andrew W. Tricker, Jason Keonhag Lee, Jason R. Shin, Adam Z. Weber, Xiong Peng

On the Acid Stability of PGM-Free OER Catalyst for H, Production in PEMWE ...........cccocooiiiiiiiiiiinenn 1999
Di-Jia Liu

Cobalt-Iron Cyanometallates as Active Components for Water Electrolysis through Oxygen

Evolution in Acid MedIUM .......cciiiiiiiiiii i s 2000

Pawel J. Kulesza, Iwona A. Rutkowska, Marzena Krech

Screening of Perovskites as Oxygen Evolution Reaction Catalysts in Alkaline Environment Tested

Under Industrially Relevant CONditions ............ccoiveiiiiiiiiiiiic e 2001
Fabian Luca Buchauer, Soren Bredmose Simonsen, Christodoulos Chatzichristodoulou

Enhancing Effect of Boron-Doping on the Activity of Nife-MOF-74 Towards Oxygen Evolution

Reaction in ATKALINE .......c.cciiiiiiii 2003
Jiale Xing, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric

Anodic/Cathodic Properties of Ni Based Catalysts for Anion Electrolyte Membrane Water

ELECITOLYSIS .ttt e 2004
Katsuyoshi Kakinuma, Guoyu Shi, Tetsuro Tano, Donald A. Tryk, Miho Yamaguchi, Makoto
Uchida, Kazuo Ilda, Chisato Arata, Sumitaka Watanabe, Akihiro Ilyama

Bifunctional Oxygen Electrocatalysis on Manganese OXide...........ccoovviiiiiniiiieiiiiin s 2006
Evan Carlson, Michal Bajdich, William C. Chueh, J. Tyler Mefford

Investigation of Ni Foam and Stainless-Steel Mesh Substrates Toward Oxygen Evolution Reaction

in Alkaline Seawater EICCIIOLYSIS ......ccuiiviiiiriiiiiiieiie s 2007
Xiang Lyu, Alexey Serov, Jianlin Li

Anion Exchange Membrane Electrolyser Performance with Ni Ferrite Anodes Calcined at Different

TEMPETALUIES ... e e bbb b b e b e b e sa e e bbb 2008
Angela Capri, Irene Gatto, Giuseppe Monforte, Carmelo Lo Vecchio, Vincenzo Baglio
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Elliot Padgett, Anthony Adesso, Jacob A Wrubel, Bryan S. Pivovar, Shaun M Alia

A Study on Effect of Ionomer Content on Catalyst Ink Property and PEM Water Electrolyzer

POITOIMMANCE. ... ettt et bbbt s bt e b e e b e e bt e e b e e ebe e b e e Rb e ehe e Rt e bt e bt enbe e s bennee s
Chaojie Song, Ken Tsay, Elizabeth Fisher, Nate Sheibley, Nima Shaigan, Ali Malek, Khalid
Fatih

Titanium Nitride (TiN) Micro-Porous Layers for Unitized Reversible Fuel Cell and Water

ELECIIOLYZRIS ...ttt
Abdurrahman Yilmaz, Siddharth Komini Babu, Ugur Pasaogullari, Jacob S. Spendelow

(Invited) Catalysts, Inks and Electrodes for PEM Water Electrolysis: Scalable Approach for Highly

Performed Catalyst Layer Fabrication...........cooiiiiiiiiiiiiii e s
Alexey Serov, Xiang Lyu, Erin Creel, Haoran Yu, David A. Cullen, Nancy N. Kariuki,
Jaehyung Park, Deborah J. Myers, Robin Rice, Elliot Padgett, Scott A Mauger, Guido Bender,
Jayson Foster, Svitlana Pylypenko



Core-Shell Structured Water Oxidation Anode for Minimum Platinum Group Metal Usage in

Proton Exchange Membrane Water EIeCtrOLYZer .. .....cccviuiiiiiiiiieiieieesee et 2033
Hui-Yun Jeong, Jinho Oh, Gyu Seong Yi, Hyun S. Park

Effect of a PTL Coating and the Clamping Pressure on the Performance of a PEM Electrolyzer Cell.......... 2034
Toni Srour, Gael Maranzana, Sophie Didierjean, Jérome Dillet, Kavita Kumar, Frederic
Maillard

Topologically Optimized Anode Catalyst Layers of Proton Exchange Membrane Water

EIECIIOLYZETS ..ttt E Rt 2036
Patcharawat Charoen-Amornkitt, Mehrzad Alizadeh, Takahiro Suzuki, Shohji Tsushima

Hybrid Anode Design of Polymer Electrolyte Membrane Water Electrolysis for the Reduction of

Total Platinum Group Metal Loading...........coiviiiiiiiiiiiiii e 2038
Masahiro Yasutake, Zhiyun Noda, Junko Matsuda, Stephen Matthew Lyth, Masamichi
Nishihara, Kohei Ito, Akari Hayashi, Kazunari Sasaki

Effects of Bifunctional Oxygen Catalyst Layer Composition on Unitized Regenerative Fuel Cell

POITOIMMANCE. ...ttt bttt bt e b et e e s bt e e e s b e e s b e e sh e e sRe e be e Rb e eh e e ehe e nbe e bt enbeenbennee s 2041
Christopher P. Rhodes, Jose Fernando Godinez Salomon, Michael E. Urena

102-RENEWABLE FUELS VIA ARTIFICIAL PHOTOSYNTHESIS OR HETEROCATALYSIS
9

102 - Digital Only Presentations

(Digital Presentation) Hydrothermal Electrodeposition of Molybdenum Sulfide Toward
Electrochemical CO2 RedUCHON CAtAlYSS ....eoiuieiuieiiiieiiesieeseesee e eie st stee e sie e e ssee e st sreeseeeneesneesneesneenes 2042
Akira Yamaguchi

102 - Water Splitting by Metal Oxide Photocatalysts and Photoelectrocatalysts 1

MnO, Co-Catalysts Improved the Photoelectrochemical Properties of FE03 ....oovveiiiiiiiiiiiiiciiciincnine 2043
Jyoti Rohilla, Ting-Hsuan Lai, Chien-Yi Wang, Chun-Wen Tsao, Soniya Gahlawat, Pravin P
Ingole, Yung-Jung Hsu

Quantification of the Stability of ALD-Grown TiO2 Protective Coatings on Photoanodes for Solar

R 1T N o) U331 T TPV P ORI PSPPI 2044
Jiri Kollmann, Herman Kriegel, Ragle Raudsepp, Maryam Pourmahdavi, Thomas Klassen,
Mauricio Schieda

Photo-Electrochemical Oxygen Evolution Activity in Nickel and Cobalt Antimonates ............ccccovererivennne 2045
Michal Bajdich, Karun K. Rao, Lan Zhou, Junko Yano, John M. Gregoire

Bifunctional Lead—Iron Oxyfluorides, 3D Cubic PbFeO,f and 2D Layered PbsFe,OsF,, Driving

Photoelectrochemical and Electrochemical Water-OxXidation............cccoovvviiiiiiiiiiiiii e 2046
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James Nyakuchena, Jier Huang

(Invited) Dynamics of Light-Matter Interactions in Plasmonic Optical Cavities for Characterizing
Nanostructures Relevant to Energy Conversion and Photocatalysis .........ccoovivvviiiiieniieninencec e 2096
Gary P. Wiederrecht

(Invited) Carbon Nitride Layers As Light-Harvesting Semiconductors for Photoelectrochemical
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Ji-Hyun Jang
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Effective Photocatalytic Sea Water SPLIttIng ..........ccviviiiiiiiiiiiiiincce e 2113
Rohit Mann, Deepa Khushalani
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DiI0XIAC REAUCTION ...ttt bbbt s bbbt b e b e e b e e ebe e bt e bt eaeeeaeenbeebeenbeesbenneens 2129
Lily Shiau, Harry A. Atwater

Tailoring Microenvironment in Bilayer Electrode with Copper and Silver Nanocatalysts for

Bicarbonate Electroreduction to Multicarbon Products............coiieiiiiiiiiiiiiie e 2130
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NS00 Ted (1A 11 o OO U PR PRSI 2315
Ludmila Simkovd, David Gabaj, Karol Luspai, Karolina Salvadori, Jiri Ludvik

Probing Reactions at the Nanoscale Surface through Nanoelectrochemistry ..........cccovvviireiicieninne e, 2317
Emanuela Silvana Andreescu

Structure and Reactivity of Metal-Oxide-Supported Noble Metal Nanoparticles: Electrooxidation

of Simple Organic MOIECULES .........cviiiiiiiiiiiice e 2318
Pawel J. Kulesza, Iwona A. Rutkowska

Electrochemical Activation of Metabolic Enzymes in Human Liver S9 Fractions ...........cccccoovveiiiinininnnns 2319
Charuksha Walgama, Bhavana Omanakuttan

Electrochemically Generated Platform Oxidizers for Pharmaceutical Production.............cccooevveiieiinicnnne 2320
Siegfried R Waldvogel

Electrochemical and Spectroscopic Investigations of L-Glutathione with Bismuth Pharmaceuticals............ 2321
Graham Cheek, Abram Dierickx

Electrochemical Assay Validation of Cancer Biomarkers for Clinical Studies ..........c.ccoovviniiiiiiiniiinnne, 2322

Zia Syed, Doris Benbrook, Sadagopan Krishnan

Air-Stable Semiconducting lonic Polymers for Thermoelectric Applications............c.ccvvviireiieienincnenene, 2323
Nan Chen, Howard E. Katz

Biocompatible Surface Modification with DNA and Proteins for Carbon Electrode-Based

BIOSEIISIIIE ...ttt R R Rt r e er s 2324
Xingcheng Zhou, Ariel L Furst

K01 - Organic and Biological Electroanalytical Chemistry Session 4

Electrochemical Upcycling of POIULANTS .........ccviiiiiiiiiisine e 2325
Siegfried R Waldvogel

Electroanalytical MEAt SCIENICE .........covirveriiiririeiiieiiee ettt ettt sr e bbbt e e nnenne b ane s 2326
Sadagopan Krishnan, Rajasekhara Nerimetla, Sandun Bogahawaththa Kasthuri Dias, Ranjith
Ramanathan

Meat Proteins and Electron Donors: Electrochemistry with Spectrophotometry ...........ccoocvvvvirienieninieninens 2327
Sandun Bogahawaththa Kasthuri Dias, Rishav Kumar, Ranjith Ramanathan, Sadagopan
Krishnan

K03-BIOMOLECULAR ENGINEERING OF ELECTROCHEMICAL PHENOMENA

K03 - Digital Only Presentations

(Digital Presentation) A Review on the Control of Biofilms by Cold-Plasma Technology...............cccvvenene 2328
Mohammad Sadegh Abbassi Shanbehbazari, Mohammad Kazem Abbassi Shanbehbazari,
Farzaneh Ostovarpour, Mohammad Reza Khani, Pouria Akbartehrani, Ahmad Rouhbakhsh
Jorshari, Maryam Rasoul Khomeini, Babak Shokri

K03 - Biomolecular Engineering of Electrochemical Phenomena Session 1

(Invited) Use of Redox Mediators and Polymers to Provide Additional Control of

Bi0€lectrocatalytiC SYSLEIIIS . ....uiiviiiiicieiiiie ittt 2329
Shelley D. Minteer
Bio-Inspired Polymer Design for Enhanced Microbial Electrocatalysis .........ccccccovvininiiinieiicicnincnesce 2330

Alec Agee, Ariel L Furst



Facilitated Enzymatic Chain Reaction-Based Bioelectrocatalysis via Solid Binding Peptide-Guided

Bienzyme Co-ImmobiliZation StrAtEZY .........cueiveiieiiiiiiiie ettt n e sse e e sn e sreene e nnee s 2331
Hyeryeong Lee, Yuna Bang, In Seop Chang

Colorimetric Assay for Protein Redox Activity —a Complement to Electrochemistry ...........ccccoeinininnnnns 2333
Barathkumar Baskaran, Thomas Mark Gill, Ariel L Furst

K03 - Biomolecular Engineering of Electrochemical Phenomena Session 2

(Invited) Electroenzymatic Hydrogen Production: Mediated/Direct Electron Transfer Strategies and

ContinUOUS ProdUCt ANALYSIS. .. ..civiiiiiiriiiiriieiee e ene s 2334
Ross Milton

Polypyrrole Electrodes Show Strain-Specific Enhancement of Photocurrent from Cyanobacteria................ 2335
Charlotte Roullier, Melania Reggente, Pierrick Gilibert, Ardemis Anoush Boghossian

Enhanced Electrochemical CO2 Reduction Using DNA-Based Nanomaterials ............cccoccvvvvenienienenieninens 2336

Gang Fan, Ariel L Furst

Unraveling Electrochemical Lignin Degradation in Organic Solvent for Production of Valuable
Fuels and ChemiCals.........ccciiiiiiiiiiiii s 2337
Mahmudul Hasan, Lauren F Greenlee

K03 - Biomolecular Engineering of Electrochemical Phenomena Session 3

Leveraging Commercial Microfluidic Chips for Zeta Potential Characterization...........cc.coevvevevieniiinnnnenne, 2338
Jonathan Cottet, Josephine Oshodi, Jesse Yebouet, Ariel L Furst, Cullen R Buie
Spatially Multiplexed Electrochemical Sensors for Detection of Respiratory Diseases ...........cccoceveriiinenne 2339

Xingcheng Zhou, Ariel L Furst

K03 Poster Session

Construction of Solid Binding Peptide (SBP)-Fused Non-Native Chimeric Enzyme to Promote
Bienzymatic Cascade Induced Bioelectrocatalysis..........coeiiiiiiiiiiiciiii i 2340
Yuna Bang, Hyeryeong Lee, In Seop Chang

LO01-PHYSICAL AND ANALYTICAL ELECTROCHEMISTRY, ELECTROCATALYSIS, AND
PHOTOELECTROCHEMISTRY GENERAL SESSION

L01 - Electrochemical Conversion and Synthesis

Electrochemical Characterization of Pd-Based Catalysts Deposited on Yittria Stabilized Zirconia
Solid Electrolyte for Methane Oxidation REACHON. ...........ciiiriiiiiieiiieie e 2342
Najmeh Ahledel, Komalpreet Kaur Saini, Martin Couillard, Elena A. Baranova

Electrochemical Ethylamine Dehydrogenation to Acetonitrile on Platinum-Based Catalysts..............cc.ce..... 2344
Dezhen Wu, Jialu Li, Jinyao Tang, Zhenmeng Peng

Electrodeposition of Ni-Co Alloys from Ionic Liquids and Their Electrocatalytic Properties...............cc...... 2345
Mireille Turmine, Yuelin Xie, Antoine Miche, Vincent Vivier

Electrochemical Oxidation of 4-(Hydroxymethyl)Benzoic AcCid .........ccccovviiriiiieiiieiniiii e 2346

Jingjing Qiu, Zachary Ragan

High-Rate and Sustainable Production of Urea and Ammonia via Electrochemical Reduction of

CO2 AN NIITALES ...ttt bbbt e bR e bbb e e e b se e b e b bt et e e e e aesneere b ere s 2347
Qinglan Zhao, Minhua Shao



L01 - Novel Methods and Materials

Transport in Ion-Exchange Membranes with Ternary Solutions of Salt, Water and Alcohol Relevant
fOr (ReVErse) ELeCtrOQIalySisS .. o uueiveeiieiieiieiiiesii ettt n et r e b e nre e neenneeneenne e 2349
Simon Birger Byremo Solberg, Odne Stokke Burheim, Joachim Willumsen Grieg

A Novel Electrochemical Sensing Platform Based on Bimetallic Ru-Cu-MOF for the Voltammetric

Detection of CiprofloXacin ANEIDIOTIC ......ccvviuiiriiiiiiiiiiie i 2350
Varsha MV, Gomathi Nageswaran

Assessing Proton and Hydrogen Permeabilities for Nanoscopic Oxide Coatings Using a Rotating

DISK ELECLIOME ...ttt ettt ettt b bt et s bt e b e s b e s b e e e b e e nbe e bt e mb e ehe e ebeeebeebeenbeenbennee s 2352
Kyungmin Yim, Lucas Cohen, Daniela V. Fraga Alvarez, Jingjing Jin, Alan C. West, Matthew
S Weimer, Arrelaine A Dameron, Staci Moulton, Serafina Fortiner, Jennifer Glenn, Justin
Hawkes, Christopher Capuano, Katherine E. Ayers, Daniel V. Esposito

Electrodeposition of Platinum-Transition Metal Alloys for Magnetic Thermometry...........cccccooevinininnnnns 2353
Eric D Rus, Eduardo De Lima Corréa, Cindi L Dennis, Thomas P Moffat
Unraveling Spatial Charge Density Distributions at Electrode-Electrolyte Interfaces ..........cc.cccooevvnirinncne. 2354

Lalith Krishna Samanth Bonagiri, Kaustubh S. Panse, Shan Zhou, Haiyi Wu, Narayana R.
Aluru, Yingjie Zhang

Kinetic and in Situ Analysis for Ion Transport Process in Copper Electrodeposition Using
POlyelectrolyte MEMDIANES ........civiieiiieriesrcse et bbb et bbbt nennennenreene s 2355
Kensuke Akamatsu, Shunsuke Yamada, Yohei Takashima, Takaaki Tsuruoka

A Novel Approach to Study the Time-Varying Additive Activity during the Electrorefining of

Thomas Collet, Benny Wouters, Noél Hallemans, Raf Claessens, Philip Schmidt, Kristof
Ramharter, John Lataire, Sebastiaan Eeltink, Annick Hubin

Pressure-Electrochemistry as a Pathway to Novel Metal Hydrides..........ccocoovviieiinininineiiceee e 2359
Karen Sugano, Mgcini Keith Phuthi, Pinwen Guan, Venkat Viswanathan, Yet-Ming Chiang

A Fast Constant-Voltage Technique to Determine the Rating Performance with Application to
N T0 T B 7 LT o716y (<SSR 2360
Jacopo Cele', Sylvain Franger, Yann Lamy, Sami Oukassi

L01 - Microfluidics

Modelling and Experimental Validation of the Flow and Mixing Processes in a Microfluidic

Membraneless X-Cell with Flowing Vanadium Electrolytes..........ccooviriiriiiiieiieiieeie e 2364
Miguel De Las Heras, Ange Anicet Maurice, Marcos Vera, Alberto Emanuel Emanuel
Quintero Gamez, Santiago Enrique Ibdriez

Generalizable Electrochemical Biosensors Using DNA-Analyte Conjugates Integrated with

Pneumatic Oscillators for Microfluidic Workflow Automation...........ccccvvviiiiiiiiiiii e 2366
Ajay B Urgunde, Asanka Gurukandure, Amanda Siyanka Nellimale Kurian, A Z M Mainul
Islam Mazumder, Joanne Seow, Md Mohibullah, Christopher J. Easley

Paper-Derived Carbon Electrodes, a Versatile Option to Develop Electrochemical Sensors .............ccocevveene 2368
Nourhan Esmat Elashkar, Lucas B Ayres, Ezequiel Vidal, Netz Arroyo, Carlos D Garcia

The Fate of Chemical Species from a Sample Introduced into a Redox-Magnetohydrodynamics (R-

MHD) Microfluidics Chamber: Influence of Diffusion within Flow Fields Near Pumping

Electrodes and Walls and Under Different Experimental Conditions............cccevveieeniiiiniinienieneeesennns 2369
Shirin Hesan, Foysal Z. Khan, Jorg Konig, Miguel Angel Abrego Tello, James Johnson,
Christian Cierpka, Gerd Mutschke, Ingrid Fritsch

Applying Super High Resolution Fluorescence Microscope and Advanced Smart Cloud Algorithm

in Real-Time Quantitative Processing and Analysis of Electroconvection...........cccvovvrevieeneenesie s 2371
Duhan Zhang
Microfluidic-Assisted Alignment of Graphene Nanosheets for Microfiber Formation............cccccoevninennenne. 2372

Vivek Subedi, Bindu Modi, Ashley E Ross



Spatiotemporal Pattern Formation of Metal Electrodissolution Reactions Using Multielectrode
Arrays N Lab-0n-Chip CelIS .....ceoiiiiiiiiiieiie e sr e sr e sne e sn e neenensnennee s 2373
Istvan Z Kiss, John Anum Tetteh

L01 - Electrode Processes

Mechanistic Study of Lithium Electrodeposition Using Dynamic Electrochemical Impedance

SPECLIOSCOPY e vttt ittt bbbt b b s bbb e s h e s b e s E e R e s bR e b b e bbb nae s 2374
Robert L Sacci, Ritu Sahore, Andrew S Westover

Photoelectrocatalytic Degradation of Cyanide Using TiO, on Conducting Glass and Polarographic

ANALlysiS OF the PrOQUCTS ........oiuiiriiiiiciie e 2375
Andreas Briiger

Degradation of Solid Oxide Fuel Cell Using Thin Film Electrodes Fueled By Carbon Monoxide-

HYAIOZEN SYN@AS ..o.viiiiiiiiiiii ittt 2376
Myung Seok Lee, Suk Won Cha
Preparation of Silver-Based Mercury Film Electrodes for Anodic Stripping Voltammetry.............c.ccocvvenene 2377

Kiana S. Sykes, Kendra P. Fischer, Rami J. Batrice, Jose-Maria Sansinena
Reactant Transport Engineering Approach at Cathode to High Power Direct Methanol Hydrogen

|00 (6 [T S T < U OSSR 2378
Kritika Sharma, Shrihari Sankarasubramanian, Zhongyang Wang, Vijay K Ramani
Hetero-Structured Palladium-Coated Zinc Oxide Photocatalysts for Sustainable Water Treatment .............. 2380

Beum Geun Seo, Jongseon Park, Beom Joon Kim, Gwon Deok Han, Kang Hee Park,
Heedeung Park, Joon Hyung Shim
Stable Organic Radical for Enhancing Metal-Monolayer-Semiconductor Junctions Performance................. 2382
Bruno Fabre, Jesus Alejandro De Sousa, Raphael Pfattner, Concepcio Rovira, Marta Mas-
Torrent, Nuria Crivillers

L01 Poster Session

Enhanced Hydrogen Evolution Performance of Ni-Mo-Based Electrocatalysts in Seawater by

Controlling SUrface Wettability .........vioviiiiiiiiieii e sre e nne e 2384
Sumin Lee, Sung Yul Lim

A Photoelectrochemical and Spectroscopic Studies of Photoelectrodes with

Hematite|Catalyst|Electrolyte Interface Toward Oxygen Evolution Reaction ............ccocvvviviiiiencninicnnnnns 2386
Hyun Joo Lee, Sung Yul Lim

A Voltammetric Investigation of the Electrocatalytic Cycle Mechanism of Fe(I) and Mn(I)

LO0] 1010 (o3 TP TP U TP TP PR PROPRPTTPRTO 2388
Kristine Legaspi, Jonathan Soto, Tianhua Tang, Matthew Sigman, Shelley Minteer, Diane
Smith

Modeling Electrochemical Migration and Growth of Isolated Metal Particles ............ccoovviviviiiiiniiiinncne, 2389

Shakul Pathak, Martin Z. Bazant
Bidirectional Negative Coupling Induced Dynamical Patterns in a Branched Epoxy-Based Dual-

Electrode Microchip FIOW Cell ........cccoiiiiiiiiiiiiiiiii e s 2391
John Anum Tetteh, Istvan Z. Kiss
Turning the Wheel through the AZES .........cooiiiiiiiiiii e 2392

Sam Jackson Smith, Dan J Donnelly, Matthew Fei, Sage Matzker, Sofia Roger, Jonathan
Doan, Eugene S. Smotkin

L01 - David C. Grahame Award Symposium 1

(Invited) Bioelectrochemical Strategies for C-H ACtIVAtIon ...........ccccoiiiiiiiiiiiiii e 2393
Shelley D. Minteer



(Invited) Unique Size-Dependent Electrochemistry of Metal Nanoparticles in Aqueous and
Hydrogel ENVIFONIMENTS. .......oiviiiiirieiieiieiesie sttt sre ettt st beesteesbeenee e e e aseeaneenneenneannensnenneens 2394
Francis Zamborini, Harikrishnan Nambiar, Dilmi Waidyaratne, Miracle Amechi, Rajiv Singh

(Invited) Lessons in Electrode Architecture for Faradaic Desalination .............ccoccevenininininiiiiciiiicnenns 2395
Jeffrey W. Long, Zachary G. Neale, Rebecca A. Hunt, Ryan H. Deblock, Megan B. Sassin,
Debra R. Rolison

(Invited) Molecular Reaction Imaging of Charge Transport in MoS, Nanoflake Photoelectrodes ................ 2396
Justin Sambur

(Invited) Enhancing the Performance of Microbial Fuel Cells Via Metabolic Engineering of

Escherichia coli for Phenazing ProducCtion ............cccoeiiiiiiriiieieee e 2397
Olja Simoska, Shelley D. Minteer

(Invited) Interfacial Potential Distribution at Semiconductor/Liquid Interfaces: A Framework for

the Quantitative Understanding of Voltammetric Data with Semiconductor (Photo)Electrodes.................... 2398
Stephen Maldonado

L01 - David C. Grahame Award Svmposium 2

(Invited) Solid-State Biophotoelectronics Using Photosystem L ...........cccvvviieiieiininene e 2399
David E Cliffel, John Williams, Christopher D. Stachurski, Kane Jennings, Matthew Galazzo

(Invited) Designing Transport into Multifunctional Materials for Energy & Power .........cccoccoovvviiiiiiiinenn 2400
Debra R. Rolison, Jeffrey W. Long, Megan B. Sassin, Paul A. Desario, Travis G. Novak, Ryan
H. Deblock

(Invited) Grahame Symposium: Separating and Moving Charges through Functional Metal-Organic

FrameEWOTKS ....ooiviiiiiiiiii s 2401
Joseph Hupp

(Invited) Single-Molecule Electrical Currents Associated with Valinomycin Transport of K* .........c.coccenee. 2402
Alexandra J. Schmeltzer, Joel M. Harris, Henry S. White

(Physical and Analytical Electrochemistry Division David C. Grahame Award) Vignettes of Charge

Transfer Processes at Interfaces Inspired By D.C. Grahame and Previous ECS Grahame Awardees ............ 2403
Keith J. Stevenson

LO01 - Education

Introduction to the Principles of Electrochemistry through an Affordable Hands-on Electrochemical
CO; Reduction EXPEriment .........cccciviiiiiiiiiiiiiieie e e 2404
Iurii Medvedev, Elena Krivoshapkina, Anna Klinkova

Electrochemical Colloquium and Beyond: Opportunities for Online Education in Electrochemistry ........... 2405
Andrew Akbashev
Teaching Electrochemical Science and Engineering Online ...........ccccoovviiiiiniiiene s 2406

Martin Z. Bazant
Electrochemistry in the Teaching Laboratory to Synthesize and Evaluate Catalysts for Water

Oxidation and REAUCTION .........eiiiieiieiiie s b e e bbbt nneane b ane s 2407
Elizabeth R Young

Visualizing 3D Data With Merge CUDES ........ccciiiiiiiiiiiii ittt 2408
Joshua Richard Coduto, Andy Peter Lazicki, Johna Leddy

Electrical Circuit Tools for Simulating Student Lab Exercises on Electrochemical Processes ..............ccccv.. 2411
Guenter Fafilek

(Invited) Conceptual Learning of Mechanistic and Synthetic Applications of Electrochemistry................... 2412
Mohammad Rafiee

Electrochemical Science & Engineering Graduate Program at the University of California Irvine............... 2414

Plamen Atanassov

Different Approaches to Teaching Electrochemistry and Equilibria II - Updates and Aftermath®................. 2415
Joshua Richard Coduto, Andy Peter Lazicki, Timothy Paschkewitz, Johna Leddy



L01 - Water Splitting and Electrocatalysis

Photoelectrochemical Water Splitting at Elevated Pressure: A Model-Based Evaluation ............cccccvveninnne 2416
Feng Liang, Roel Van De Krol, Fatwa Firdaus Abdi
In-Operando Oxygen Evolution Reaction Electrocatalysis in Acidic Media..........coovriiiirieiiienieiienienienn 2418

Kayleigh Skidmore, Katharina Brinkert, Richard Walton, Jasmine Clayton

Oxygen Reduction on Organic Mixed Ionic-Electronic Conducting Polymer Electrodes .........c.cccovvvrnnne. 2419
J. Tyler Mefford, Ana De La Fuente Duran, Emily E Penn, Allen Yu-Lun Liang, Adam Marks,
William C. Chueh, Alberto Salleo, Alexander Giovannitti

Available and Cheap Methodology for Accurate Onset Potential and Tafel Slope Determination of

Earth-Abundant Water Oxidation Electrocatalysts ..........couireiiiiiiiiieiiiise s 2420
Alvaro Seijas Da Silva, Roger Sanchis-Gual, Toribio Otero, Eugenio Coronado, Gonzalo
Abellan

In Situ Synthesis of Co-WOj3; Anodic Layers for Enhanced Photoelectrochemical Water Splitting............... 2422

Karolina Syrek, Marta Zycha, Sebastian Kotarba, Grzegorz Sulka
Coral-like N-Doped Cd(O,S) Photocathodes with Oxygen Vacancies for Enhanced Hydrogen

(€ 15115 2150 A SR TOPPRPRRRN 2423
Hairus Abdullah, Hardy Shuwanto, Jenni Lie
Diagram for the Electrochemical Stability 0f Water............coiiiiieiiiii e 2424

Alexandr 1. Chernomorskii

Spontaneous Oxygen Reduction on Perovskite Oxide Surface in Aqueous Medium..........ccoceevveviiiiininennn 2428
Jan Bosse, Andrew Akbashev

Mechanistic Insights into the Kinetics of Hydrogen Evolution Reaction on Au@Nis Yolk@Shell
INAINOCTYSEALS ...ttt ettt he bt b et e s bt e bt e s b e sk e e nb e e b e e bt e Re e e Re e e Re e eR e e bt e n b e e st e e hnenbeenbeenreenneennas 2429
Hsuan Hung Kuo, Yung-Jung Hsu

Operando Microscopy of Model Electrocatalysts during Oxygen Evolution Reaction...........cccccooevvniinnnnns 2430
Andrew Akbashev

L02-COMPUTATIONAL ELECTROCHEMISTRY 8

L.02 - Ab Initio 1

(Invited) Modeling the Charge Transfer Reactions at Li/SEI/Electrolyte Interfaces in Lithium-Ion

BaAtEIIES ...ttt s 2431
Yue Qi
(Keynote) Electrochemical Proton-Coupled Electron Transfer Theory..........ccooveiiriiriiiieieene e 2432

Sharon Hammes-Schiffer

Voltage Controlled Ab-Initio Simulations of Metal-Insulator Interfaces Immersed in Electrolyte for
Corrosion and Battery Applications Via the Quantum Continuum Approximation (QCA).......ccccceevvvrvrnunnnn 2433
Quinn Campbell

L.02 - Classical MD Simulations

(Invited) Understanding Ion-Ion Correlations: From Liquid Electrolytes to Polymer Electrolytes ............... 2434
Chao Zhang
Mechanistic Insights into Ion Transport in Polymerized lonic Liquids........cccceoveiininiinininieiieiencse e 2435

Zhenghao Zhu, Ivan Popov, Alexei P. Sokolov, Stephen J. Paddison

Structure and Dynamics of the Electrical Double Layer during the Rapid Alternating Polarity

Bl CtrO-SYMERESIS ...ttt bbbt ne s 2436
Chaoxuan Gu, Yue Qi



(Invited) Using Molecular Dynamics Simulations to Relate Morphology to Water and Ion
Dynamics in Hydrated Ion-Conducting POIYMETrS...........ccoiiiiiiiiieieiee e
Amalie L. Frischknecht

Investigation of Electrocatalytic CO, Reduction Reaction Mechanism: Role of Hs and Exsolved
Metal Nanoparticle at Perovskite Oxides EIECtrodes.........c.cuviiiiiiiiiiiiiiiiicc s
Irfan Aydogdu, Franz Michel Martinez Rios, Viola Ingrid Birss, Sathish Ponnurangam

L.02 Poster Session

Mechanism of Water Dissociation on Metal Oxide Surfaces in Bipolar Membrane Electrolyzers: A
First-Principles Calculation ...........cciiiiiiiiiiiee e s
Tekalign Terfa Debela, Christopher Hendon, Shannon W. Boettcher

L02 - Continuum & System Modeling 1

(Invited) Numerical Simulation of Ohmic IMpPedance ..........cccveviiiiiriniieseeee e
Mark E. Orazem

Degradation and Multi-Time-Scale State Estimation of Li-Ion Batteries in Satellites..........cccocevvvicriiennnnne.
Linda Bolay, Eiji Hosono, Yoshitsugu Sone, Arnulf Latz, Birger Horstmann

Hydrogen Storage Using Metal-Organic Frameworks (MOFs): A Computational Fluid Dynamic
Hossein Pourrahmani, Mohammad Hadi Mohammadi, Bahar Pourhasani, Jan Van Herle

L02 - Machine Learning

Combined Machine Learning and Electrochemical Impedance Spectroscopy to Diagnose and
Predict the State-of-Health of Commercial SMD Solid-State Batteries..........ccccvveviieeeiiiieeiiiieeeciieeessieeeens
Binbin Zhu, Katja Kretschmer, Nicolas Schliiter, Daniel Schroder

Predicting Oxygen Release and Surface Reconstructions in Li-lon Battery Cathodes Via Automated

Construction of Computational Surface Phase Diagrams and Machine Learning.............cccoceevviiiivenvenneenn
Xinhao Li, Wing-Chi Ashley Lam, In Won Yeu, Abhiroop Mishra, Joaquin Rodriguez Lopez,
Alexander Urban

Materials Graph Networks Assisting the Discovery of New Solid-State Electrolyte Materials.....................
Salatan Duangdangchote, Oleksandr Voznyy

Towards Predicting Metal Extraction from Oxides with Machine-Learning Augmented First-

Principles CalCulAtiONS ..........coiiviiiiiiieiie e bbb
Vahe Gharakhanyan, Jose Antonio Garrido Torres, Alexander Urban

L02 - Ab Initio 2

(Invited) First-Principles Molecular Dynamics Investigations of Proton and Hydroxide Transport in

Model Anion-Exchange- and Proton-Exchange Membranes in Nanoconfined, Low-Hydration

ENVITONIMENTS. ...ttt bbb bbbt e e bbbk e e e e n e e sr s
Tamar Zelovich, Mark E Tuckerman

(Invited) First-Principles Electrochemistry Beyond Grand-Canonical DFT ..........ccooiiiiiiiiiicniiciens
Ravishankar Sundararaman

First Principles Investigations of Electrocatalyst Design for Mg-CO» Batteries..........ccoovvvrvrverienencnenenne,
Mahbub Islam

LO02 - Ab Initio 3

(Invited) Toward Rigorous Modeling of Metal-Metal, Metal-Oxide and Oxide-Oxide Interfaces for
the Electrochemical OXYZEN CYCIE .......couiiiiiiiiiiieieieie sttt sne s
Zhenhua Zeng



L02 - Multiscale Modeling 1

(Invited) Bridging the Gap between the Physics and Chemistry of Electric Double Layer ............c.cccccvenene 2458
Jianzhong Wu

Understanding the Mechanism of Li-Mediated Nitrogen Reduction Reaction ............ccocvvvviviiiinininenene, 2459
Yuanyuan Zhou, Jens Norskov

Modeling of the Solid-Electrolyte Interphase: Transport Mechanisms and Mechanics ...........cccccovvvnirennnns 2460

Lukas Kébbing, Arnulf Latz, Birger Horstmann

L.02 - Multiscale Modeling 2

Computational Search for a Descriptor of Electrocatalysis in Transition Metal-Oxides...........cccovvvvvrvrrnennn 2462
Neha Bothra, Michal Bajdich, Benjamin Comer, Kirsten Winther, Frank Abild Pedersen

Li Transport in Defected LiNiO» from First Principles: Diffusion, Nucleation, and Charge Transfer ........... 2463
Penghao Xiao

A Diffuse-Interface Description of Electron Tunneling across Solid Electrolyte Interphases...............cc....... 2465

Yanzhou Ji, Seyed Amin Nabavizadeh, Qisheng Wu, Yue Qi, Long-Qing Chen

L02 - Continuum & System Modeling 2

Elucidating the Performance Limits for Electrochemical CO, Separation Using Exergy Loss

Analysis and Zero-Dimensional Modeling............cccviiiiiiiiiiiiiiiii s 2466
Fawaz Ali, Sanat Vibhas Modak, David G. Kwabi
Continuum Modeling of Gas and Ions Transport in a High-Surface-Area Carbon (HSC) Nanopore ............ 2467

Shiyi Wang, Masao Suzuki Shibata, Anamika Chowdhury, Adam Z. Weber

Investigation of the Co-Alloy Mechanism in the Multivalent Electrolyte on Si Anode by Finite-
E1emENt SIMULALION ...ttt sttt et e ekt b e s bt e bt e st e e st e s b e e sb e e sbe e nbeebeeaeeeneenbe e e 2468
Zicheng Yang, Saida Cora, Vincent Briselli, Niya Sa

LO3-SPECTROELECTROCHEMISTRY 6

L03 - Spectroelectrochemistry 6 - Materials and Interfaces

(Invited) Graphene-Capped Micro-Reactors for X-Ray Photoelectron Spectroscopy Measurements

Under Electrochemical CONtrol..........cccoviiiiiiiiiiiiiii i s 2469
Baran Eren
(Invited) Direct Probe of Electrochemical Pseudocapacitive pH Jump at a Graphene Electrode................... 2470

Yongkang Wang, Takakazu Seki, Mischa Bonn, Yuki Nagata
In-Situ Raman Spectroscopy of Defined Copper Oxide Surfaces Formed by Electrochemically

Controlled High-Temperature OXidation............cceoueiiiiiiiiiiiiiieieiee e 2471
Michael Georg Stadt, Michael Nelhiebel, Silvia Larisegger, Guenter Fafilek
Influence of the Crystallographic Texture of ITO on the Electrodeposition of Silver Nanoparticles............. 2472

Yorick Bleiji, Mees Dieperink, Imme Schuringa, Hongyu Sun, Esther Alarcon Llado

Cu Surface Chemistry in Acid Media: Vibrational Spectroscopy, Mass Spectrometry and ECSTM
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David Raciti, Angela Hight Walker, Thomas P Moffat

Monitoring the State of Charge Imbalance of Vanadium Redox Flow Batteries Via Dual Online

UV/VISIDIE SPECLIOSCOPY -.vuververirieiiietietiteste sttt ettt et b et eb e ss bbbkt e bt e e st b e nb e ab e be e st es e e nn b nneanenns 2474
Ange Anicet Maurice, Alberto Bernaldo De Quirds, Sonia Sevilla, Vanesa Muiioz Perales,
Pablo Angel Prieto-Diaz, Alberto Emanuel Emanuel Quintero Gamez, Marcos Vera

Applying DRIFT Spectroscopy for High Temperature Electrochemical Cells-Lessons from SMOX

BaSEA (GAS SEISOTS. .. utiiutiitiiiiieiieeiiee sttt sttt steeste e te et e ssbesteesbeesbeesbe e s eeaaeeabeeebe e bt enbeesbeasbenbeenbeesbeenbeeneeaneeaneenneenes 2476
Anna Friederike Staerz, Nicolae Barsan



Probing Molecular Structures at Electrified Interfaces Using in-Situ Surface-Enhanced Raman
N 81T L0 Tl ee) o) AT P PR PR
Jaehyeon Kim, Fujia Zhao, Shan Zhou, Kaustubh S. Panse, Yingjie Zhang

L03 - Spectroelectrochemistry 6 - Electrocatalytic Processes

(Invited) Multiscale Interfacial Heterogeneity Explored by Advanced Spectroscopy and Imaging

for Batteries Beyond Lithium-I0m ..........ccooiiiiiiiiii e
Guang Yang, Jagjit Nanda

(Invited) Probing the Specific Adsorption of Alkali Metal Cations on Au Electrodes Under CO»

REAUCTION ...ttt bttt ettt h e bt e bt e s bt e s bt e R be s b b e s b e e e bt e ebe e beeab e eheeebeeebeebeenbeesbenneens
Matthias M. Waegele

In Operando Magnetic Resonance Imaging Reveals Local pH and lon Concentration Profiles

during Cu-Catalyzed CO2z Electror€dUCLION .........cveiviiriiiiiriiiiieieiee st
Michael Schatz, Johannes Kochs, Sven Jovanovic, Rudiger-A Eichel, Josef Granwehr

(Invited) Towards a Mechanistic Understanding of the Oxygen Evolution Reaction on Hematite:

Operando Characterization of Band Bending and Interfacial Chemical Speciation Using Sum

Frequency Generation SPECITOSCOPY .....cvirrerriiririeiieieriiaresttsristesieesie st sre st ase e ss e re b ar e be e esneanesrearenes
Yuke Yang, Yujin Tong, R. Kramer Campen

Toward Understanding Interfacial Phenomena of Anion Exchange Membrane Water Electrolyzers:

Investigating the Role of Electrolyte pH Gradient with Operando Raman Spectroscopy ........cccccovrvrerennns
Derrick Maxwell, lan Kendrick, Sanjeev Mukerjee

The Role of Imidazolium 2-Cyanopyrrolide Ionic Liquid in Reduction of CO,to CO, Formate, and

Ethylene on Copper Electrode Revealed By SERS ..ot
Oguz Kagan Coskun, Saudagar Dongare, Aidan Klemm, Burcu E Gurkan

L03 - Spectroelectrochemistry 6 - Fundamental Processes

(Invited) Structure and Dynamics of Interfacial Species in Electrical Double Layer............cccocvevviiviivennennn
Masashi Nakamura

(Invited) In Situ Spectroscopy of Electrocatalytic and Photocatalytic Interfaces...........ccoccevvverieiiiiienieeneenn
Stephen B. Cronin

In-Situ Low-Frequency SERS Observation at Various Electrochemical Interfaces ..........cc.ccoceveviniiinnnnns
Katsuyoshi Ikeda

Potential Dependent Evolution of Electric Double Layer at Electrode/Water Interface...........ccccocvvernnnnne.
Fujia Zhao, Yingjie Zhang

L.03 Poster Session

In Situ Analysis of the Effect of Tetraakylammonium Salts on the Selectivity and Efficiency of

Acrylonitrile ElectrohydrodimeriZation............cuvviiiieiiiii e
Ricardo Mathison, Toshihiro Akashige, Miguel A Modestino

Spectroelectrochemical Detection of Acetaldehyde in WINES .........cccoviiiiiniiicienin e
Kia Williams, David Ibariez, Maria Begonia Gonzdlez-Garcia, David Hernandez-Santos,
Pablo Fanjul

LOS-ELECTROCHEMICAL STUDIES BY SYNCHROTRON TECHNIQUES 2

L05 - Synchrotron Studies on Membranes and Electrocatalysts Structures

(Invited) Synchrotron X-Ray Techniques for Structure-Functionality of lonomers: Current Status
ANA NEW DITECTIONS ...ttt e bbb s
Ashley Bird, Ahmet Kusoglu



Synchrotron Resonant X-Ray Scattering Reveals New Multiscale lonomer Morphology............cccccovnvineee. 2498
Sintu Rongpipi, Ashley Bird, Guillaume Freychet, Ahmet Kusoglu, Gregory Su

Characterization of Porous Transport Electrodes in Proton Exchange Membrane Water

Electrolyzers with Scanning Electron Microscopy and Micro X-ray Computed Tomography ...........c.cc....... 2499
Svitlana Pylypenko, Genevieve Stelmacovich, Sunilkumar Khandavalli, Adam Paxson

(Invited) Correlative Spectroscopy to Elucidate the Factors Controlling the Kinetics of Oxygen

Ao L1 15 Te) 1 OO USSR UROPOP 2500
Ifan Erfyl Lester Stephens

Investigating Transport through Membranes in Non-Aqueous Redox Flow Batteries with Neutron

RAAIOZIAPNY ...ttt bbb e e E bR R Rt e r e reene 2501
Remy Richard Jacquemond, Maxime Van Der Heijden, Emre Burak Boz, E. Ricardo Carreon-
Ruiz, Vanesa Muiioz Perales, Kitty Nijmeijer, Pierre Boillat, Antoni Forner-Cuenca

Relating Selective Electrochemical Nitrate Reduction to Electronic Structure by AP-XPS ........cccocvvinvnnne 2504
Kelsey A Stoerzinger, Quinn Quinn Carvalho, Ethan J. Crumlin

Relating Near-Surface Ti Electrode Structure with Electrochemical Nitrate Reduction Performance

Via Synchrotron X-Ray CharacteriZation ...........ccccovieiiriiiiieiise e 2505
Matthew Junjie Liu, Jinyu Guo, Adam S. Hoffman, Joakim H. Stenlid, Michael T. Tang,
Elizabeth R. Corson, Kevin H. Stone, Frank Ablid-Pedersen, Simon R. Bare, William
Abraham Tarpeh

Probing Lattice Oxygen Oxidation in Perovskite Electrocatalysts By Resonant Inelastic X-Ray

N1 14153 1 VST TSP TP PRSP P PRI 2507
Jan Bosse, Andrew Akbashev

L05 - Synchrotron Studies on Batteries and Interfaces

Using Ambient Pressure Photoelectron Spectroscopy to Investigate the Time Dependence of

Electrostatic Potential Difference over the Interphase between an Electrode and an Electrolyte................... 2508
Alenka Krizan, Tove Ericson, Ida Kallquist, Heyin Chen, Robert Temperton, Robert Dominko,
Miran Gaberscek, Maria Hahlin

(Invited) Using Synchrotron Techniques to Pry into Lithium-Ion Batteries Limitations ............cccccocvvverennnne 2510
Janine Mauzeroll, Steen Brian Schougaard

Uncovering Electrochemical Cation-Storage Mechanisms in Defective Vanadium Ferrites Using

Synchrotron-Quality, in-Lab X-Ray AbSOrption SPECtIOSCOPY -..veveererrirrereerieesieaieeresieesreesreesreesresneseeseeas 2511
Ryan H. Deblock, Hunter O. Ford, Christopher N. Chervin, Debra R. Rolison, Michelle D.
Johannes, Jeffrey W. Long

Operando EXAFS to Determine the Mechanism of Bi Dopant at Low Concentration in

Rechargeable MNO, CathOdes .......vvevieiiiiiiieiie it nn e n e 2512
Eric Zimmerer, Dominick P. Guida, Joshua W. Gallaway

High C-Rate Dynamic Lithium (de)Insertion Pathway Investigated via Synchrotron-Based

Operando XRD and Operando Scanning X-Ray MiCIOSCOPY ....cveervririiririeirieniieienie e 2514
Bonho Koo, Jinkyu Chung, Juwon Kim, Hyejeong Hyun, Dimitrios Fraggedakis, Jian Wang,
Namdong Kim, Markus Weigand, Tae Joo Shin, Daan Hein Alsem, Norman Salmon, Martin Z.
Bazant, Jongwoo Lim

L06-ADVANCES IN ANALYTICAL ELECTROCHEMISTRY: A JOINT SYMPOSIUM WITH
SOCIETY FOR ELECTROANALYTICAL CHEMISTRY (SEAC)

L06 Poster Session

Toward the Development of an Electrochemical Aptamer-Based Sensor for Preterm Birth
Biomarker, INTEIIEUKIN-0 ........coiiiiiiiiiie et e et e e e e e e s st b a e e e e e e s st bbb e e e e e e s saabbbaeeeeeaas 2517
Grace Buckey, David E Cliffel



L06 - Electroanalysis Using Carbon Electrodes

Voltammetric Detection of Explosive Nitroaromatic Compounds Using Boron-Doped Carbon

INANOWALL ELECLIOAES ... vttt sttt sb e e e s e nb e bt e n e e s nesnnenreesreenreenneannas 2518
Anna Dettlaff, Iwona Kaczmarzyk, Michal Sobaszek, Piotr Prasula

Nanoengineered Carbon Surfaces for Ultrasensitive Neurochemical Detection ...........ccccceveriererierieeniennne. 2519
Ashley E Ross, Blaise J Ostertag

Electroanalytical Measurement of Steroid Hormone with Carbon Electrode Sensor..........c.ccovevvvvicieiinnenene. 2520
Alexander George Zestos, Michelle Hadad, Nadine Hadad

Mechanistic Insights into Tyrosine Oxidation Revealed by Fast-Scan Cyclic Voltammetry.............cc.ccoenene 2521
Jovica Todorov, Sarah E. Calhoun, Gregory S. McCarty, Leslie A. Sombers

Detection of H,O, using Carbon Nanotubes Covalently Attached to Nanostructured Au Electrode............... 2522

Artur Huseinov, Chaminda P Nawarathne, Noe T Alvarez

L06 - Surface Bioanalysis

Stability of N-Heterocyclic Carbene Monolayers Under Continuous Voltammetric Cycling .............coeuee. 2523
Netz Arroyo

Adsorption and Electropolymerization of p-Aminophenol Reduces Reproducibility of

Electrochemical IMMUNOASSAYS .......ccueeuiriieriieiiieitee ittt sttt e bt e e esbe s sseesteesbeesbeenbessnesseesneesneesbeenneasnennnens 2524
Grace Buckey, Olivia E. Owens, David E Cliffel

EIS and Amperometric Analysis of Gold Nanoparticle Probes on the Immunosensor Surface...................... 2525

Shuto Osaki, Wilfred Villariza Espulgar, Masato Saito, Eiichi Tamiya

Multivariate Data Analysis of Multisine Impedimetric Fingerprints in Electroanalysis of

Biochemical COMPOUNS.........oiiiiiiaieiire ittt r bt sn e n e sr s 2527
Jacek Ryl, Robert Bogdanowicz, Mattia Pierpaoli, Pawel Niedzialkowski, Adrian Olejnik,
Adrian Koterwa

Enzymatic Electrochemical Immunoassay Utilizing Magnetic Beads for Detection of Preterm Birth

23 1070110 <) TSRO POSUR PRI 2528
Olivia E. Owens, Grace Buckey, David E Cliffel

High-Entropy Oxides as Nanozymes for Non-Immunological Electrochemical Monitoring of

(0703 (31T ) OSSR 2529
Ziyu Yin, Kaylee Clark, Tyler R Ray

L06 - Electroanalysis

Scanning Local Redox on 10 Micron Spots on a Monolith Electrode to Quantify Multiple Analytes

at 10 Attomolar Sensitivity with Dynamic Range of Seven Orders of Magnitude...........cccoevvvvirinincnennns 2530
Ravi Saraf, Akshat Saraf, Jay Min Lim, Abhijeet Prasad, Rahul Tevatia, Alicia Chan,
Alexander Ruder

Quantitative Electrochemistry-Mass Spectrometry: Real-Time Detection of Volatile Products for

Electrocatalysis and Batteries ..........curviireriiiiiiieieicie sttt r bbb 2533
Anna Winiwarter, Kim Degn Jensen, Johannes Novak Hartmann

Toward the Development of an Electromechanical Ion-Specific Conveyer Belt ...........ccoovvviiiicicnininnnnns 2535
Anatole Borisov, Daniel Scherson

Lead Scale from a Lead Pipe Detected Using Electrochemical Methods............ccovvviiiiiiiiniinienieicscnens 2537
Gabrielle R. Dangel, Emily G Dominique, Chaminda P Nawarathne, Md Abdul Hoque, Artur
Huseinov, Noe T Alvarez

L06 - Physical Electroanalysis

Electrochemical Analysis in Charge-Transfer Science: Which Is the Elephant in the Room? ....................... 2538
Valentine 1. Vullev, Omar O ‘mari



Nanoelectrochemistry of Metal Dissolution and Deposition Reactions ............ccoccvvviinininieiieneiinese e,
Hang Ren, Yufei Wang, Heekwon Lee

Clarification of the Reaction Mechanism of the Photoassisted Anodic Oxidation of SiC in a Newly

Developed Inverted Rotating Disk Electrode Cell SEtUp .......ccovviiiiiiiiiiiiiiiieee s
Katharina Mairhofer, Silvia Larisegger, Guenter Fafilek

Light Addressable Electroanalysis with Semiconductor/Metal JUNCLIONS .........cccoveierininiiieieee e
Glen D O'Neil

Influence of Frictional Heat on Hydrogen Permeation Measurements. ............ccevererenenesieeeneneneseniennens
Jasmin Reinbold, Tzvetanka Boiadjieva-Scherzer, Heiko Stache, Balasubramaniam
Vengudusamy, Guenter Fafilek

Coupling Linear and Second-Harmonic Electrochemical Impedance Spectroscopy to Determine

Half-Cell Physicochemical Processes from Measurements in Two-Electrode Cells.........cccoovviviivicriinnnnnne
Yuefan Ji, Daniel T. Schwartz

Probe Growth and Degradation of SEI at Multivalent Battery SyStems..........cccooviivvriiiiiinenieneeienenens
Niya Sa

LO7-ELECTROCHEMISTRY IN EXTREME CONDITIONS

L07 - Applications of Systems Operating Under Extreme Conditions

(Keynote) The Piezoelectric Effect and [onic Liquids ........cocovviiiiiiiiiininiiinie e
Gary J Blanchard

High-Temperature Piezoelectric Resonators: Electroacoustic Properties and Applications of

Langasite-TYPE CIYSLALS .......oiiiiiiiiiiie it er e ene s
Holger Fritze, Yuriy Suhak, Ward L. Johnson, Harry L. Tuller

(Invited) Electrochemistry of Exceptionally Inert Systems: Determination and Speciation of

ATSENIC(IIL) AN ATSENIC(V)..ritiitiiieiiietieie ettt bttt e bt er et et nenn e nenneanenns
James A. Cox, Iwona A. Rutkowska, Pawel J. Kulesza

L07 - Optimization of Electrocatalytic Systems and Mass Transport Phenomena

(Keynote) Aerogel-Derived Nickel-Iron Oxide Catalysts for Oxygen Evolution Reaction in

F N Y4 T (=T OSSR SS SRS
Luigi Osmieri, Haoran Yu, Deborah J. Myers, David A. Cullen, Piotr Zelenay

(Invited) Voltammetric Examination of Carbon Nanoelectrodes Under Mixed Diffusion - Migration

Mass TranSPOTrt CONAILIONS ......eveiuiereeriresie sttt et r et b e e e e b se e b e b b e e b e et e nenneanenbeane s
Wojciech Hyk

(Invited) Highly Stable, Crosslinked Polymer Membranes for Non-Aqueous Flow Batteries.......................
Giovanni Crivellaro, Keti Vezzu, Gioele Pagot, Paolo Sgarbossa, Vito Di Noto

(Keynote) Interplay between Physicochemical Properties of Precursors and “Core-Shell”

Hierarchical Carbon Nitride Electrocatalysts for the Oxygen Reduction Reaction............cccocevvenveiinicnnns
Soufiane Boudjelida, Angeloclaudio Nale, Enrico Negro, Keti Vezzu, Gioele Pagot, Vito Di
Noto

L07 - New Approaches in Electrocatalysis and Materials Electrochemistry

(Keynote) Electrochemical CO, Reduction on NiNC Single Metal Atom Catalysts Under Alkaline

£0 ACIAIC PH CONAITIONS ...ttt s b e e sb e e e e e sn e ese e ene e nn e e b e e nnensnennne s
Peter Strasser

Capture and Electrochemical Conversion of CO; into Carbon Nanotubes Using Molten Alkali

IMEELAl BOTALES .....veetee ettt ettt stttk b etttk eb e bt et e e s bt e b e e b e e e b e e eb e e ebe e bt e Rb e ehe e eheenbe e bt enbeenbennee s
Michael Philip Nitzsche, Lev Bromberg, T. Alan Hatton

Simultaneous Operability of Thermocatalytic and Electrocatalytic CO2 Reduction Reactions.....................
Siyu Zhong, Peter Holtappels, Roland Dittmeyer



High-Temperature Electromechanical Properties Single Crystalline Lithium Niobate-Lithium

Tantalate Solid Solutions at Different Oxygen Partial Pressures........ccocvviiiienieiinieniee e 2562
Uliana Yakhnevych, Claudia Kofahl, Bujar Jerliu, Yuriy Suhak, Steffen Ganschow, Harald
Schmidt, Holger Fritze

Oxygen Partial Pressure Induced Mass Changes in Praseodymia Ceria (PCO) Thin Films Studied

DY ReSONANt NANOGIAVIINIEIIY ...e.vvivietieiiieiiestiestiestee sttt sttt bt ettt e sb e e s e sse e s beesbeesbeenbeemeeaseeaneeabeebeenneesbennnens 2564
Hendrik Wulfmeier, Sebastian Schlack, Thomas Defferriere, Han Gil Seo, Harry L. Tuller
Holger Fritze

L07 - Development and Diagnosis of Systems for Electrochemical Charge Storage

(Invited) Charge Propagation in Highly Concentrated lodine/lodide Solutions as Potential Redox

Electrolytes and Mediators for Redox Flow Batteries and Solar Cells............ccooveviiiiiiininiiiiii e, 2566
Pawel J. Kulesza, Iwona A. Rutkowska, Justyna Lubera, Vito Di Noto, Enrico Negro, Keti
Vezzu

(Invited) Solid State Hybrid Inorganic Organic Polymer Electrolytes for Advanced Sodium

SECONAATY BAtEIIES ....i.viiviiviiiiiiieiieie e e 2568
Gioele Pagot, Federico Brombin, Keti Vezzu, Enrico Negro, Vito Di Noto

(Invited) Microelectrode-Based Diagnosis of Charge Propagation and Redox Transitions in

Concentrated Polyoxometallate Electrolyte of Potential Utility for Redox Flow Battery............c.ccocovvinnnine 2570
Iwona A. Rutkowska, Claudia Janiszewska, Keti Vezzu, Enrico Negro, Vito Di Noto, Pawel J.
Kulesza

L09-FUNDAMENTAL KINETICS AND MECHANISMS IN ENVIRONMENTAL AND
ENERGY RELEVANT REACTIONS

L09 - Digital Only Presentations

(Digital Presentation) Non-Metallic Atom (B, C, N, O, P) Doped-Nickel Sulfide for Efficient
Electrochemical Oxygen Evolution Reaction: A First-Principles Study ...........ccocevinininininiiiciiicis 2571
Xingqun Zheng, Shun Lu

L09 - Magnetoelectrocatalysis

Some Thoughts on Magnetoelectrocatalysis of Small Molecules ...........covvrviieiinininineceee e 2574
Johna Leddy

L09 - Hydrogen: HER & HOR

Reaction Environment Impacts Charge Transfer but Not Chemical Reaction Steps in Hydrogen

EVOIUHON CAtAlYSIS..vveurinreieirisiesii ettt h ekt h e e bbbt e bt e b ne e bbbt e bt et e nenn e nenbeene s 2575
Bryan Tang, Ryan Bisbey, Kunal Lodaya, Wei Lun Toh, Yogesh Surendranath
Taffit: An Algorithm for Fitting Tafel Data ..........ccccoviiiiiiiieie e 2576

Joshua Richard Coduto, Johna Leddy

Promoting Hydrogen Evolution and Oxidation by Reconstructing Hydrogen-Bonding Network of

INEEITACIAL WALET ...t b e r e bttt e b e e nbe e nne e n e nn e ene e nne e 2577
Qiang Sun, Nicholas J Oliveira, Yushan Yan, Soonho Kwon, William Goddard, Jingkun Li,
Sergiy Tyukhtenko, Jason Guo, Nathalie Myrthil, Steven Lopez, lan Kendrick, Sanjeev
Mukerjee, Lu Ma, Steven Ehrlich, Qingying Jia

Re-Structuring of Interfacial Water into Strongly Hydrogen Bonded “Ice-like” Structures as the

Unifying Descriptor for Improving Sluggish HOR/HER in Alkaline Electrolyte ...........cccccovinieniieiinicnnns 2579
Nicholas J Oliveira, Yushan Yan



Impedance Analysis of Semiconductor Electrodes Biased in the Accumulation Regime for Fuels

EVOIULION 1.t 2581
Mark Spitler

Potential-Dependent Competitive Adsorption of Electrolytes Kinetically Inhibits High-Current

Hydrogen Oxidation in Non-Aqueous Media.........cccccoriiiiiiiiiiiiii e s 2583

Andy Fong, Wei Lun Toh, Hai-Xu Wang, Yogesh Surendranath

L.09 - Nitrogen: NH3, N2, & NO3

(Invited) Mechanisms of Nitrogen Cycle Electrochemistry for Energy and Sustainability.............c.ccocvvnine 2584
Anna Klinkova, lurii Medvedev, Stephen Tatarchuk, Yulia Tobolovskaya, Feng Li, Xenia
Medvedeva, Rachelle Choueiri

Exploring Various Catalysts for Nitrogen Reduction t0 AMMONIA..........ccveevrinreirineinisees e 2585
Lakshay Dheer, Ranjit Thapa, Umesh Vasudeo Waghmare, Michal Bajdich

(Invited) Electrokinetics and Operational Stability of the Ammonia-Selective Nitrate Reduction

CatalYSt CO (DIM) ...ttt bbbttt h R b b e et e Rt R Rt bt n e reene s 2586
Matthew Junjie Liu, Dean Miller, William Abraham Tarpeh

L.09 - No Ion Transfer, No Electron Transfer

Redox Polymer-Regulated Hysteresis in Ion Current Rectification through AAO Membranes and

SINGIE NANOPIPELLES .....vevevrie ittt r et e bbbt e e st e s e ne e b s bRt e bt ent e s e e e nne e anenne e 2588
Ruoyu Yang, Swagatika Kamila, Dipak Baram, Gangli Wang
Model Systems for Understanding lon-Transfer Kinetics in COrroSiOn ..........cevvereeneiiriiineneeneeseesenennens 2590

Kira A. Thurman, Caitlyn M. Cannan, Paul Kempler, Shannon W. Boettcher

L09 - Oxygen: ORR & OER

Facet-Dependent Selectivity of Rutile IrO, for Oxygen and Chlorine Evolution Reactions..............cc.ceveee. 2592
Molly E. Vitale-Sullivan, Quinn Quinn Carvalho, Kelsey A Stoerzinger

Experimental Determination of the Intrinsic Oxygen Reduction Kinetics on Polycrystalline

Platinum and the Role of the Adsorbed OXYZeN........cccoiiiiiiiiiiiiiei s 2593
Benedikt Axel Brandes, Fabian Luca Buchauer, Johan Hjelm

Understanding the Catalytic Mechanism of Redox Mediators for Li-O, Batteries Using Cyclic

VOILAIMIMELTY ...ttt r e bbb e e e bbbt e e e b b e b e b e b e e sn e nenr e er s 2595
Gabriela Horwitz, Samuel Niblett, Vera Kunz, Yoonseong Choi, Clare P. Grey

(Invited) Using Single Nanoparticle Electrochemistry to Better Understand the Oxygen Evolution

Reaction at Cobalt OXide NanOCAtAlYSES ........ccirviiiiiriiiriii i 2597
Kristina Tschulik, Hatem M. A. Amin, Pouya Hosseini, Manuel Corva, Zhibin Liu

L09 - Carbon Dioxide: CO2RR

Role of Electrolyte-Adsorbates Interaction in Determining CO, Reduction Reaction Pathways................... 2599
Asuka Morinaga, Ryota Itoine, Yasuyuki Kondo, Yuki Yamada, Yu Katayama

Cation-Coordinated Inner-Sphere CO; Electroreduction at Au-Water Interfaces..........cccoovveveviviivicrnennenne 2600
Xueping Qin, Tejs Vegge, Heine Anton Hansen

(Invited) Measuring the Temporal Evolution of Surface Intermediates in Electrocatalysis .............ccccverneene. 2602

Andrew J. Wilson, Padmanabh Joshi

L09 - Alcohols and Aldehvydes

Enhanced Methanol Oxidation Using Polymer-Incorporated Ultra Rough Pt Electrodes............c.ccccvnveninnne 2603
Qi Hua, Nawal Alghoraibi, Xinyi Chen, Andrew A. Gewirth



Investigating Lanthanide Ions for Catalysis 0f AICONOLS........c.ccciviiiiiiiiiiiiiic e 2605
Andy Peter Lazicki, Johna Leddy

(Invited) Unraveling the Electrocatalytic Reduction Mechanism of Aliphatic Enols on Copper in

AQUEOUS MEAIA. .. vceiiieiiee e s 2606
Zhihao Cui, Xing'An Dong, Sung Gu Cho, Modeste N'Neckmdem Tegomoh, Weidong Dai, Fan
Dong, Anne C. Co

Impact of Catalyst Morphology on the Adsorption and Electrocatalytic Hydrogenation of

BeNZaldERYAE ... e 2607
Sri Krishna Murthy Padavala, Xin Geng, Long Luo, Kelsey A Stoerzinger

Insights into the Reaction Energetics and Phase Stability of Electrocatalysts for Upgrading

SUSTAINADIE ATCONOLS ...ttt ettt bbbt b e b e bt e sbe e be e aeeehe e eb e e bt e st e esbeseeesbeesbeesbesneas 2608
Aditya Prajapati, Nitish Govindrajan, Wenyu Sun, Jeremy Feaster, Sneha A Akhade,
Christopher Hahn

L.09 Poster Session

The Unusual Striation Patterns in Hydrogen Plasma Near the Cathode Region: A Bifurcation Model

SHUAY .+t E R e R R e R Rt r e n e 2609
Szetsen Lee, Bo-Xuan Huang
Unexpected Potential Dependent HER Behaviors of Cationic Phosphorus Doped WOj; Nanosheets............. 2610

Oguz Kaan Kucukosman, Qingquan Ma, Joshua Young, Wen Zhang, Huixin He
Simultaneous Boosting Nitrogen Reduction Activity and Suppressing Hydrogen Evolution
Reaction Activity of Transition Metal Oxide Based Electrocatalyst ...........cccceiveveiininiiniiniiiiecie s 2612
Qingdong Li, Oguz Kaan Kucukosman, Qingquan Ma, Junjie Ouyang, Pavel Kucheryavy,
Hengfei Gu, Alison Arissa, Zhiyuan Zhang, Joshua Young, Jenny Lockard, Wen Zhang, Huixin
He

Microwave Enabled Incorporation of Singlemetal Atoms in Holey Graphene ............c.ccoovvoviiinciiiiniinnnnns 2614
Junjie Ouyang, Zhiyuan Zhang, Jenny Lockard, Nicole Lahanas, Mikhail Solovyev, Huixin He

LA-LATE POSTER PRESENTATIONS IN BATTERIES AND ENERGY STORAGE

LA - Late Digital Only Poster Presentations in Batteries and Energy Storage

(Digital Presentation) Data-Driven Prognosis of Lithium-Ion Batteries Thermal Runaway Early
Warning and DELECION ........c.oiuiiiiiiiiiie s 2617
Lin Liu

LA - Late Poster Presentations in Batteries and Energy Storage (Monday)

Lithium-Ion Battery Cathode-Electrolyte INterface............ccooviiiiiiiiiiiiiicicce e 2619
Hongmei Luo

How Cyclic Aging at Different Temperatures Affects Safety of Li-Ion Pouch Cells .........cccooevieiiiiinicnnnne 2620
Max Feinauer, Abdelaziz Abdellatif, Peter Sichler, Margret Wohlfahrt-Mehrens, Thomas
Waldmann

Achieving High Pseudocapacitance Anode SnP,07@C By an in Situ Self-Nanocrystallization

Method for Ultrastable SOdium StOTAZE .........ccirviiiiiiiiiii e 2622
Yuhe Mu, Wei He, Yue Zhou

Fabrication of Internal Electric Field Sns/Sb,S; with Engineered Porous Structure for Fast Kinetics

SOAIUM TON SEOTAZE ...ttt bbbt b ettt bbbt b st e e e e nenneenenre e 2624
Yuhe Mu, Wei He, Buddhi Sagar Lamsal, Jyotshna Pokharel, Yue Zhou
Multifaceted Effects of Ring Fusion in Charged Dialkoxyarene RedOXmErs...........ccovvirviieieieneneneniennns 2626

Zhiguang Li, Heonjae Jeong, Xiaoting Fang, Yuyue Zhao, Jingjing Zhang, Ilya A. Shkrob,
Xiaoliang Wei, Lei Cheng, Lu Zhang



Crack Hysteresis Phenomena in Polycrystalline NMC811 Secondary Particles ..........c.ccoovviiiiiiiiiiiiinnnnns 2627
Huw Christopher William Parks, Aaron Wade, Thomas M. M. Heenan, Chun Tan, Alice V.
Llewellyn, Hamish Thomas Reid, Ralf Ziesche, Shashidhara Marathe, Christoph Rau, Dan J L
Brett, Paul R Shearing, Rhodri Jervis

Design and Synthesis of a Highly Soluble Catholyte Moiety for Stable Aqueous Organic Redox

FLOW BatETI@S. . .cveeveeteeiesiee sttt ettt ettt stttk skttt et he e et e ehe e bt e b e e s b e ek e e b e e s b e e nbe e eb e e b e e mn e eaneene e b e e beenbeesbenneens 2628
Kyungmi Kim, Noh Uk Seo, Jung Hoon Yang, Junghyun Chae

Aggregation and Capacity Limiting Effects in Anthraquinone-Based Flow Battery Negolytes..................... 2629
Alexandros Pasadakis-Kavounis, Vanesa Baj, Johan Hjelm

Investigation of Reduced Graphene Oxide Modified Zinc Anodes Using Various Electrochemical

TECRMIGUES ...t cveei et bbbt et E Rt bt b e et e et R R e bt e e n e reer e 2630
Andrew J Sellathurai, Dominik P. J. Barz, Bo Xiao Zhang
Freestanding Carbon Lattice-Based Composites for Lithium-Ion Batteries and Beyond..........cc.ccoeevvrvrnnnne. 2631

Cameron Romero, Kenneth Gordon, Ling Fei
Synthesis of Single Crystalline Spike Shaped Nano-Rod Structured Cathode for High Performance

N1 1 2 TSSOSO PRSPPI 2632
Trapa Banik, Indranil Bhattacharya

Highly Conductive Solid Electrolytes for Fluoride Battery Application .........cccocerverviiiininienieneeesennns 2633
Atsushi Mineshige, Maiko Sugiura

Pyrochlore Electrocatalyst for Cathodes in Potassium-Oxygen Batteries ..........ccovvverviiiiinienieneeienennns 2634
Suchithra Ashoka Sahadevan, Sulay Saha, Shrihari Sankarasubramanian, Vijay K Ramani

Defect and Structural Evolution during the Synthesis/Charging of Layered Li(Ni,Co,Mn)O, Oxides........... 2636
Kuan-Zong Fung, Shu-Yi Tsai, Jen-Hao Yang, Yu-Hsuan Chen, Kenneth Fung

Silicon Nanotubes on Copper Films: Additive-Free Anode Material for Lithium-Ion Batteries.................... 2637

Rachel Dewees, Arjun Thapa, Jacek Bogdan Jasinski, Mahendra Sunkara

Insights into Electrolyte Reactivity and Solid Electrolyte Interphase Formation at the Li Metal

Anode Surface from DFT SIMUIALIONS .....c.viiiiiiiiiiieiieiie ittt ettt b e sae bbb ssbesree s 2639
Garvit Agarwal, Casey Neil Brock, Karun Kumar Rao, Alexandr Fonari, Subodh Tiwari,
Jacob L Gavartin, H Shaun Kwak, Karl Leswing, Mathew D Halls

In-Operando Isothermal Microcalorimetry to Accelerate Screening of New Battery Chemistries ................ 2640
Jeremy May, Hang Kuen Lau

LA - Late Poster Presentations in Batteries and Energy Storage (Tuesday)

Three-Dimensional Porous Flower-like CoM0oO4 As Cathode for Li-O; Batteries .........c.cooveverererenenennns 2641
Pengcheng Xing

Rethinking the Role of Formerly Sub-Sufficient Industrial/Synthesized SEI Additive Compounds -

A NEW PEISPECLIVE ..vveutiiieite ittt bbbt e bt bbbt e e ne e bbbt bt e e e e nn e n b nne s 2642

Adjmal Ghaur, Felix Pfeiffer, Diddo Diddens, Christoph Peschel, Iris Dienwiebel, Leilei Du,
Laurin Profanter, Matthias Weiling, Martin Winter, Tobias Placke, Sascha Nowak, Masoud
Baghernejad
Cross-Linked Anion Exchange Membranes for Non-Aqueous Redox Flow Battery .........c.cccovvviininiinnnnns 2643
Md Motiur Rahaman Mazumder

Enhancing Cycling Stability and Capacity Retention of High-Capacity-High-Voltage Cathodes by

Reengineering Interfaces Via Electrochemical FIUOTINation ............cccooviiiioiiineiiieneee e 2644
Bishnu Prasad Thapaliya, Albina Y Borisevich, Harry M Meyer, Sheng Dai
Visualization of the Lithium Sulfur Electrochemistry ..........ccoovviiieiieiiiiiicie e 2645

Fangyi Shi, Zheng-Long Xu
The Zircon Structure As a Prototype Host for Fast Monovalent and Di-Valent Ionic Conduction ................ 2646
Qian Chen, Dogancan Sari, Ann Rutt, Jiyoon Kim, Gerbrand Ceder, Kristin A. Persson

Restoring the Crystal Structure of Single-Crystalline High Ni Ncm with Synthetic Heat Treatment
PrOTILE CONIOL.....eiitie ittt h bt e bt e bt e s bt e bt e s b e e s b e e eb e e ebe e b e e mb e easeebseebeebeenbeesbennne s 2647
Juseong Kim, Kijoo Hong, Yongjo Jung, Jiho Lee, Yong Il Kim, Sunhwa Lee, Sang Cheol Nam



Investigation of Ultra-Low Temperature Li/CFx Batteries in the Liquefied Gas Electrolyte .............cccoenene
Alex Ruili Liu, Yijie Yin, John Holoubek, Weikang Li, Shirley Meng

Grain Analysis of Nem Cathode Materials By Astar Technique and Its Effect on Battery

POITOIMMANCE. ... ettt bttt a e bt e bt e bt e s b e ek bt e b e e s b e e s bt e ehe e b e e Rb e eRe e eRe e eb e e beenbeenbennee s
Yongjo Jung, Kijoo Hong, Juseong Kim, Jiho Lee, Yong Il Kim, Sang Cheol Nam

Mg(TFSI),-Based Solid-State Eutectic Electrolyte Towards Safer Magnesium Batteries .............ccocoovvrennine
Feiyang Chen, Zheng-Long Xu

Electric Vehicle Battery Replacement Costs Under Realistic Fast Charging Behaviors ............cccccvvninennnne
Hannah Morin, Jay Whitacre, Jeremy Michalek

Development of Lithium/Sodium-Ion Battery Electrodes Based on Solvent Engineered Tin(II)
OX1AE NANOMALETIALS .....vvevieiieesiee ittt ettt esteesteesteenteaneeaseesseesseenbeesteeseesseesseesbeeseeeneeaneeaneenneenes
Sean Ryan, Sonia Jaskaniec, Valeria Nicolosi

Investigating Intercalation of Chloroaluminate Anions in Graphene-Based Materials for

Rechargeable AIuminum-I0n Batteries..........cuviiiiiiiiiiiiie e
Hana Yoon, Mehdi Rezaee, Yeong A Lee, Kanghoon Yim, Rizcky Tamarany, Chan-Woo Lee,

Valerie S. McGraw, Takashi Taniguchi, Kenji Watanabe, Philip Kim, Chung-Yul Yoo, Daniel
Kwabena Bediako

Horizontally Aligned Zn Crystals Deposition with 1T VSe, Functional Layer for Dendrite-Free Zn

Y (721N 1 T Ta OSSR
Yuyin Li, Zhengtang Luo, Hoilun Wong, Jun Wang, Weiliang Peng, Yidi Shen, Mengyang Xu,

Qi An, Jang Kyo Kim, Bin Yuan, William Goddard

Fallen Leaves-Based Femtosecond-Laser-Induced-Graphene for High-Performance Flexible Micro-

SUPEICAPACILOTS ...ttt sttt ettt et sr bbbt e bbbt E e st es e et bt e bR e b e e R e s e et b e Rt e b e e b ebt e s e e e e b nneanenre e
Yeong A Lee, Kyuyeon Jang, Truong-Son Dinh Le, Han Ku Nam, Dongwook Yang, Byunggi
Kim, Kanghoon Yim, Seung-Woo Kim, Young-Jin Kim, Hana Yoon

Characterizing Distribution and Morphology of ZnO Discharge Products in Commercial Alkaline

Y L@ N ST U 1<) o (oS
Dominick P. Guida, Alyssa M. Stavola, Joshua W. Gallaway

New Mechanism Insights on Ca-Ion Storage in Small Molecular Crystal...........cccoovevvieiiniiniinieneeieenee,
Renjie Li, Zheng-Long Xu

Rational Design of Graphene-Supported Single Atom Catalysts for High Performance Lithium-

(@) 4771 W 1113 4 (1O TP TP PSPPSR
Helen Wong, Tongchao Liu, Mohsen Tamtaji, Md Delowar Hossain, Yuting Cai, Zhenjing Liu,
Hongwei Liu, William Goddard, Zhengtang Luo

Carbonate-Based Localized High Concentrated Electrolyte for Long-Cycle-Life Lithium Metal

BatEIIES ...ttt e s
Linh Le, Meng Liao, Au Nguyen, Rong Kou, Donghai Wang

Lithium Morphology Evolution through Crosslinked Poly(ethylene oxide) Solid Polymer

D] Tt (o) <O P R PR T S T R O O P OR PSPPI
Kyra Owensby, Wan-Yu T5ai, Ritu Sahore, Xi Chen

LA - Late Poster Presentations in Batteries and Energy Storage (Wednesday)

Tracing the Powerfade: Location and Quantification of the Fluoridic Solid Electrolyte Interphase

ON Graphite ANOGES .....c.viiiiiiiriiiiiieie e s b et e e sre s
Michael Furtmair, Anika Wolters, Sanja Simic, Markus Thannhuber, Giinther Ruhl, Michael
Sternad

Improving the Ionic Conductivity and Electrochemical Performance of NASICON Based Ca?*
Doped NZSP Solid-State Electrolyte for Solid State Sodium Batteries ..........ccocevvviiiiniiiniiieeniese e
Khushi Patel, Trapa Banik, Indranil Bhattacharya



Investigating Mechanisms Leading to Enhanced Performance of Carbon-Coated Si Anodes By

Chemical Vapor Deposition MeEthOd ...........ccuoiiiiiiiiiiiieiee e nre e 2667
Khryslyn G Arano, Guang Yang, Tolga Aytug, Harry M Meyer, Beth L. Armstrong, Joseph
Quinn, Jim Browning, Ethan Self, Chongmin Wang, Gabriel M. Veith

Battery Materials: In-Situ Analysis with the Scanning Electron Microscope..........c.ccovvvviiriiinieninenenene, 2668
Alexandra Stavropoulou, Lucia Spasevski, Joshua Lea, Ute Schmidt, Matthew Hiscock
Sodium Penetration in Nasicon Solid Electrolytes Under High Current............cccocviniiiniiniieninc s 2670

Ryan Christopher Hill, Erik D. Spoerke, Adam M. Maraschky, Amanda S. Peretti, Leo J.
Small, Yang-Tse Cheng

Ion Transport in Polymer/Inorganic Composite Electrolytes — a Comparison between Broadband
Dielectric Spectroscopy and Impedance SPECLIOSCOPY .....evviirirerieieriiiriii e 2671
Jiyoung Ock, Anisur Rahman, Catalin Gainaru, Alexei Sokolov, Xi Chen

LB-LATE POSTER PRESENTATIONS IN CARBON NANOSTRUCTURES AND DEVICES

LB - Late Digital Only Poster Presentations in Carbon Nanostructures and Devices

(Digital Presentation) Hydrogen Peroxide Assisted Fluorescent Carbon Nanoparticles from Teak

LBaVES. ..ttt s 2672
Jamal Uddin, Arup K Roy, William E Ghann
(Digital Presentation) Preparation and Characterization of PMMA-SWCNT Nanocomposites .................... 2673

Lukasz Czapura, Grzegorz Jan Stando, Dawid Janas

(Digital Presentation) Modification of Physicochemical Properties of Carbon Nanotubes By

Chemical FUNCtioNaliZatiON ........ceiviiiiiiiiiie ittt ettt b ettt e s e b e e sb e e sbe e sbeenesnneeneesne e e 2674
Jakub Cwiertnia, Grzegorz Jan Stando, Dawid Janas

(Digital Presentation) Deconstructing Proton Transport through Atomically Thin Monolayer CVD

GIaphene MEMDIANES. .......coiiiiiiiiiii e e sre s 2675
Piran Kidambi

LB - Late Poster Presentations in Carbon Nanostructures and Devices

Modified Metal Organic Frameworks Supported Ni Single Atom Catalyst for Enhanced

Photocatalytic Hydrogen Evolution REaCLION ..........cccvviiiiiiiiiiiiiicicne s 2676
Humphrey Chiromo, Humphrey Chiromo

(First Place Poster Award) Probing Charge Transport Mechanisms in 2D Metal Organic

FTAIMEWOTKS ...ttt ettt bttt ettt h e eh e e b e e bt e s bt eebesh e e e b e e s he e sbe e et e meeemeeeheeebeebeanbeenbenneens 2678
James Nyakuchena, James Nyakuchena

Growth of Carbon Nanotubes on Metallic Substrate: Growth Mechanism and Electrochemical

A PPIICALIONS. ...ttt E Rt er s 2680
Abdalghaffar Mohammad Osman, Abdulmajeed Hendi, Nadir Osman

LC-LATE POSTER PRESENTATIONS IN CORROSION SCIENCE AND TECHNOLOGY

LC - Late Poster Presentations in Corrosion Science and Technology

Nd Based Surface Modification to Prevent High Temperature Oxidation of a Ferritic Stainless Steel.......... 2682
Jong-Eun Hong, Dong Woo Joh, Hye-Sung Kim, Seung-Bok Lee, Tak-Hyoung Lim, Seok-Joo
Park, Rak-Hyun Song

Probing the Corrosion Rates of Novel Titanium Substrates in a Simulated PEM Fuel Cell
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David Yapell, David Alexander, Rod L. Borup, Tommy Rockward
Effect of Ti Corrostion on Separation of Electro-Deposited Cu Foil.........cccoovviiiiiiiiiiiiie, 2684

Kuan-Zong Fung, Shu-Yi Tsai, Zih-Jhun Li, Hsing-Mei Chou



LE-LATE POSTER PRESENTATIONS IN ELECTROCHEMICAL/ELECTROLESS
DEPOSITION

LE - Late Poster Presentations in Electrochemical/Electroless Deposition

Peroxynitrite Sensing Using Electrode Interfaces Decorated with Grafted Diaryl Selenides .............c.cccv..... 2685
Magdy Ibrahim, Haitham Kalil, Farid Fouad, Mekki Bayachou

Mechanism, Kinetics and Simulation of Electrocatalytic Oxidation of Dimethylamine Borane
(DMAB) 01 Electroless GOld..........couiiiiiiiiiiiiiii i 2686
Huize Xue, Omowunmi Sadik

Fabrication and Applications of Electroplated Three-Dimensional, Open-Cell, Noble Metal
1T oo 1TSS 2687
Abbas Parvez Kazi, Anna Maria Routsi, Matthew Sullivan, Dionysios C Christodouleas

LF-LATE PRESENTATIONS IN ELECTROCHEMICAL ENGINEERING

Late Digital Only Poster Presentations in Electrochemical Engineering

(Digital Presentation) Electrochemical Degradation of Acrylamide in Industrial Sewage Via a
Modified PDO2 EIECtrOde. .......uoiviiiiiiiiiieiiie i e s 2688
Shun Lu

LF - Late Poster Presentations in Electrochemical Engineering

Silver-Based Supportless Membrane Electrode Assemblies for Electrochemical CO, Reduction................. 2692
Lydia Weseler, Marco Loffelholz, Jens Osiewacz, Thomas Turek
Numerical Simulation of Paper-Based Flow Cells during Dynamic Infiltration Phase...........ccccccoceiiinnnnne. 2694

Pardis Sadeghi, Erik Kjeang
CO, Methanation over an Ni/YSZ Catalyst: Impact of Altering the Catalyst Bed Ratio in Two

REACLOTS 111 SEIICS ... ve ettt iuie et et ete et ettt e st eesbe e be e et st e eee e ebe e bt e st e em b e esbesE e e s b e e nbe e abe e beemeeemeeeaeenbeebeanbeaneenneeas 2696
Osaze Omoregbe, Artur Jacek Majewski, Robert Steinberger-Wilckens
Optimization Strategies of Photovoltaics-Powered Green Hydrogen Production ...........c.ccccvevevenciininennns 2698

Xuanjie Wang, Xinyue Liu, Lenan Zhang

LG-LATE POSTER PRESENTATIONS IN ELECTRONIC MATERIALS AND PROCESSING

LG - Late Poster Presentations in Electronic Materials and Processing

Synthesis of Novel Ru Precursors for Atomic Layer Depostion ...........c.cuvvviiieieniiiiiiineniceese e 2699
Young Eun Song, Taek-Mo Chung
Phenomenological Interactions during CVT Synthesis of Large Scale M0OS2 ........cccocvviiniiiiicienincneiee, 2700

Sachin Shendokar, Moha Feroz Hossen, Shobha Mantripragada, Shyam Aravamudhan

LH-LATE PRESENTATIONS IN ELECTRONIC AND PHOTONIC DEVICES AND SYSTEMS

LH - Late Poster Presentations in Electronic and Photonic Devices and Systems

Additive Carbon Dots Nanocrystals for Enhancement of the Efficiency of Dye-Sensitized Solar
Cell in Energy Applications TEChNOIOZY ........ccviiiiiiriiiieiie ettt 2704
Getachew Kuma Watiro



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

Late Digital Only Poster Presentations in Fuel Cells, Electrolyzers, and Energy Conversion

(Digital Presentation) Improvement of the Compatibility between the Current-Independent
Constant Voltage Loss in Wagner’s Equation for SOFCs Using Sm-Doped Ceria Electrolytes and

Jarzynski’s EQUALIEY ......ccooiiiiiiiiiic s 2705
Tomofumi Miyashita

(Digital Presentation) SOEC - Enabler of Highly Efficient Hydrogen & E-Fuel Production ..............cc.ce..... 2707
Bernd Reiter

(Digital Presentation) SOFC - Enabler for Highly Efficient Power Generation.............ccocoeoveveneieninenennns 2708
Bernd Reiter

(Digital Presentation) Experimental Results on the Determination of the Billiter Potential ................cc.cc..... 2709
Alexandr 1. Chernomorskii

(Digital Presentation) Biogenic Electrodes for Low-Temperature Solid Oxide Fuel Cells...........cc.ccovvrnnee. 2712

Jyoti Bhattacharjee, Subhasis Roy

(Digital Presentation) Kinetic Control of Angstrom-Scale Porosity in 2D Lattices for Direct
Scalable Synthesis of Atomically Thin Proton Exchange Membranes..............ccoocvivinienienininnienee e 2714
Piran Kidambi

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

Ternary Oxide Semiconductors and Alloys: Hope and Reality ..........cccoviiiiiiiiiiiiiic s 2715
Krishnan Rajeshwar

Deconvolution of Impedance Spectrums in an Anion Exchange Membrane Electrolyzer with

Embedded VOItage PrODES ........coviiiieiiiiiiieiie sttt st ne e sbe e b e bt e b e esbennne s 2716
Jun Li, Christabel Adjah-Tetteh, Yudong Wang, Xiao-Dong Zhou

Enhanced Durability of Nickel-Based Electrocatalysts for Oxygen Evolution Reaction (OER) at

High Current Densities Using External SHMUIAtION. .........cooviiiiiiiiiiii s 2717
Lyra Troy, Raymond Castro, Sergio Diaz-Abad, Luis A Chavez

UV-Controlled Nitrene Crosslinking in Poly(phenylene oxide) Anion Exchange Membranes...................... 2718
Auston L. Clemens, Maira Raquel Ceron, Magi Mettry Yassa, Thomas Ferron, Adam Barnett,
Joshua Aaron Hammons, Buddhinie Jayathilake, Valeria Molinero, John Joseph Karnes,
James Spencer Oakdale

Technology Development for Hydrogen Production Using Nuclear Energy .........ccoccvovviiienieiieicienienenn 2719
Honggiang Li, Lorne Stolberg, Jayesh Patel, Blessing Ibeh, Adrian Vega, Sam Suppiah

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

Synergistic Effect of SBA-15 Templated Mesoporous NiFe,O4 and Mxene Nanocomposite for

Alkaline Hydrogen EvOlution REACHON. ........ciiiiiiiiiiicie e 2720
Munawar Khalil
Mechanistic Studies on CO; Electroreduction on Ni{M}+-YSZ and Ce{M}Ox-YSZ.......cecvvvereriirinvirinnncns 2721

Vipin Kamboj, Soham Raychowdury, Chinmoy Ranjan

Synthesis of Ni-Cu Alloy Supported on Poly(phenylenediamine) As Catalysts for Hydrogen

AT oY L 1A Te) (0 T2 173 (o) o S 2723
Badr Bouljoihel, Anas EI Attar, Ouissal Salhi, Amine Ezzahi, Universit Il De Casablanca ,
Faculte Des

New Family of Interstitial Oxygen Ion Conductor Discovered By High-Throughput Computational

163 (<38 T PP TR PR 2724
Jun Meng, Md Sariful Sheikh, Ryan Jacobs, Jian Liu, William O. Nachlas, Dane Morgan



Discovery of New Fast Oxygen Conductors: BiMO4x (M= rare earth, X= halogen) Via
Unsupervised Machine LeaIrNiNg.........cccuvriirieiieiieieeie sttt sre e snesn e sseesmeesneesneenessrenneeas 2726
Jun Meng, Lane Schultz, Ryan Jacobs, Dane Morgan

Electrochemical CO, Reduction to Methyl Formate/Formic Acid in a Dual Non-Aqueous/Aqueous

FIOW Cell EIECLIOLYZRT . ....c.viviiiiriiiiiictie bbb e 2727
Sandesh Uttarwar, Dillon Hofsommer, Manu Gautam, Craig Grapperhaus, Joshua M.
Spurgeon

An Atomic Scale Simulation Framework to Decipher the Complex, High-Temperature Solid Oxide

Electrolysis Cell Electro-ChemiStries. .......cuuiiiiiiiiiiieiisrine st 2728

Md Jamil Hossain, Gorakh Machindranath Pawar, Prashik Gaikwad, Yun Kyung Shin,
Jessica Schulze, Kate Penrod, Adri Van Duin

Layered Monoclinic Perrierite Oxo-Silicate LasMnsSi4O22+a: A New Interstitial Oxide Ion

Conductor for Low Temperature ApPLiCAtIONS ..........cccceiiiiiiiiiiiieie e 2729
Md Sariful Sheikh, Jun Meng, Ryan Jacobs, Jian Liu, William O. Nachlas, Dane Morgan

Thermodynamic Analysis of Carbon Deposition on the Fuel Electrode of a Reversible Solid Oxide

L) TSROSO 2730
Jeremy Joseph Leger, Yudong Wang, Xiao-Dong Zhou

Revolutionizing Hydrogen Production with LSGM-Based Solid Oxide Electrolysis Cells: An

Innovative Approach to Green Energy Generation...........ocuuviiiiiiiinienininesiseeeese s 2731
Suji Kim, Sang Won Lee, Seok Hee Lee, Jong Hak Kim, Tae Ho Shin

Effects of Acid Leaching Post-Treatment Process on the Structural Stability of Pt-Based

Intermetallic Catalysts for Fuel Cell APPIICAtiOns.........cocvviiiiiiiiiiiie st 2732
Hyunwoo Yang, Kwangho Lee, Eunae Cho

Catalytic Activity of LnCogsNipsOs3.a (Ln = La, Pr, Nd) "Positrodes" on Ceramic Protonic

23 113 (o) T TP TR PSP PR PR PRPRPRPRTON 2733
Leonard Kwati, Aleksandar Staykov, Juan Paulo Wiff, Wilhelm Meulenberg, Hiroshige
Matsumoto

Enhancing the Cathodic Performance of LSM Via Nanostructured Surface Decoration with

LTG0 e B LTI €1 oL 0L 3 S 2734

Yun Jeong Baek, Tae Ho Shin

Pt Single-Atom Catalysts Neighbouring Pt Nanoparticles with Synergistic Kinetics for Highly-

Efficient Oxygen Reduction REACHON ........cciiiiiiiiiiieieise e 2735
Jeonghan Roh, Ara Cho, Minjun Kim, Sangjae Lee, Kwangho Lee, Jing Liu, Junu Bak, Kug-
Seung Lee, Jeong Woo Han, Eunae Cho

Investigations of Biochar Steam Gasification for Integration with Proton Ceramic Fuel Cells...................... 2736
Julie E Muretta, Thea McCurdy, John David Kirtley

Iron-Doped Manganese Oxide (MnFeO,) for Efficient Potentiodynamic Investigation Toward

Water-SPLitting APPIICALION .....veviiiieieiietit ettt b bbbt r bbbt e e nn e nenneane e 2737
Jay Prajapati, Rishabh Srivastava, Joseph Okwe, Kirandeep Kaur, Ram K. Gupta
Covalent Organic Frameworks As Functional Support Materials ............cocerierieiiinicninnie e 2738

Daniel Streater, Humphrey Chiromo

Efficient Decoupled Alkaline Water Electrolysis Using a Low-Cost Sodium Manganate Solid

REOX MEAIALOT ... s 2739
Tianci Wu, Dongsheng Geng

Model Development and Optimization of a Solid Oxide Fuel Cell/Gas Turbine Hybrid Power

System for EIECtIIC AVIALION .......ccuiviiiiiiiiriiiiieie et 2740
Joshua Wilson, Jeremy Joseph Leger, Yudong Wang, John Carroll, Jonathan Raush, Scott
Swartz, David Daggett, Subhash Singhal, Xiao-Dong Zhou

Enhancing Power Density of Proton Exchange Membrane Fuel Cells for Mobile Applications By

Designing Hybrid FIOW FIelds ......ccccooiiiiiiiiiiiiiiiiii i s 2741
Choeun Kim, Youngseung Na



The Implementation of a Highly Efficient Hydrogen Generation System Producing High Purity
Hydrogen in a Solid OXide EIECIIOLYSEL. .....couviiiiiiiiiiiiiiiie sttt 2742
Sylwia Pawlak, Janusz Wijtiwiak

LK-LATE POSTER PRESENTATIONS IN ORGANIC AND BIOELECTROCHEMISTRY

LK - Late Poster Presentations in Organic and Bioelectrochemistry

Infiltration of LapNiO4+s-Type Electrodes with Nano-Oxide Catalyst to Modify Electrochemical
Properties and Stability Using Biomolecular Surface ENgineering..........ccococvevvvreneriniiniesisieee e 2743
Cole Klemstine, Yu Zhong, Xingbo Liu, Wenyuan Li, Katarzyna Sabolsky, Edward Sabolsky

Alternating Current Voltammetry (ACV) for Quantifying Electrochemical Dimerization of NAD*

BIOMIMELICS. ...oeviitiiiiic s 2745
David P. Hickey, Chase Bruggeman
Expanding Our Cyclodextrin-Based Sensors with Automation and New Surfaces............cccooevveiieriniennens 2746

Ferdows Sajedi, Julia Edgar, Jeffrey M Halpern

LL-LATE POSTER PRESENTATIONS IN PHYSICAL AND ANALYTICAL
ELECTROCHEMISTRY, ELECTROCATALYSIS, AND PHOTOELECTROCHEMISTRY

LL - Late Digital Only Poster Presentations in Physical and Analytical Electrochemistry,
Electrocatalysis, and Photoelectrochemistry

(Digital Presentation) 2D Molybdenum Disulfide Nanosheets As Cocatalyst and Passivation Layer

over CulnS, Based Photocathode for Solar Hydrogen EvOIUtion...........ccovevieiieiinicne e 2747
Mohit Kumar, Challapali Subrahmanyam

(Digital Presentation) Moth-Eye Structured BiVO4 Photoanode with Improved Optical Properties

for Efficient PEC Water Splitting Performance............coooiviiiriiiiiii e 2749
Hansang Sung, Sucheol Ju, Heon Lee

(Digital Presentation) Data-Driven Discovery of Luminescent MaterialS............cccoooviiiniiiniiiieieiiiineinns 2750
Rong-Jun Xie

(Digital Presentation) Operando x-Ray Emission/Absorption Spectroscopy to Characterize

Electronic Structure Changes of Transition Metals in Lithium-Ion Batteries............ccoovvvviniiiiiiiininnnnene, 2751
Abiram Krishnan, Dong-Chan Lee, Ethan Read, Sumaiyatul Ahsan, lan Slagle, Faisal M.
Alamgir

LL - Late Poster Presentations in Physical and Analvtical Electrochemistry, Electrocatalysis, and
Photoelectrochemistry

High-Temperature “Ex-Situ” Cyclic Voltammetry to Study the Oxygen Reduction Reaction on

Electrocatalysts in Conditions Mimicking Fuel Cell Operation ...........ccoccevivirieeiieeieineiie e 2753
Alessandro Brega, Enrico Negro, Sylvain Brimaud, Gioele Pagot, Ludwig Joerissen, Soufiane
Boudjelida, Vito Di Noto

Plasmon Induced Decarboxylation of Aromatic Carboxylic Acids on Bipolar Electrodeposited Au-

and Ag-Film Monitored by SERS ..o 2755
Humaira Yeasmin

The effect of strong electric fields in acetonitrile-Water MIXTUIES ........cccvereerrierieiinie e 2757
Anastasios Sourpis, Nancy Forero-Marinez, Friederike Schmid

Synthesis of Self-Assembled Molecules Based on Tetraphenylethene-Core Inducing Emission................... 2758

Hoang Thi Thuy Tran, Donghwan Kim, Maxime Rémond, Eunkyoung Kim

Stationary Pattern Formation in Iron Electrodissolution with Two Cells: Effects of Serial or Parallel
COUPLIIIZ vttt e bR bbb E bR e b b e et e e s R R e R bbbt nr e r e er e 2759
Lawrence Bordoh, Istvan Z. Kiss



Ink Formulation, Binder, Catalyst & Metal Loading - How Can the Properties of Gas Diffusion
Electrodes be Influenced to Control CO2 RedUCHION? ........ciiiiiiiiiiiei ittt ssibrrae e 2760
Theresa Jaster, Simon Albers, Armin Leonhard, Heiko Lohmann

LZ-LATE PRESENTATIONS IN ELECTROCHEMICAL/MATERIALS PROCESSING FOR
SPACE ENGINEERING

LZ - Late Poster Presentations in Electrochemical/Materials Processing for Space Engineering

Sodium-Ion Cathodes Designed for in-Situ Resource Utilization on the Moon and Mars..............ccceeereennee. 2762
William Huddleston, Donald Dornbusch, Alexis Maurel, Ana Cristina Martinez, Myeonglok
Seol, Christopher Henry, Jennifer M. Jones, Bharat Yelamanchi, Sina Bakhtar Chavari,
Jennifer E. Edmunson, Sreeprasad T Sreenivasan, Pedro Cortes, Eric Macdonald, Cameroun
Sherrard

MO01-MICRO AND NANO SYSTEMS: IN HONOR OF PETER J. HESKETH

MO1 - Digital Only Presentations

(Digital Presentation) Design and Development of Leaf Disease Detection Using the ML and Open

(O Y (o) Gl Lo 11 T 1 1SS 2763
N Merrin Prasanna, K Lakshmi Prasanna, G . Govardhan, K Mahammad Shafi, P Yamuna, R
Siva Kalpana

(Digital Presentation) PLA Additive Manufactured Electrode for Non-Enzymatic Electrochemical

Detection of Urea in HUMAN UTINE........eiiuiiiiiiiiieiieie e siee e e see s steesteesaeestessaesseesseesseeseesnsesnessseesseenes 2764

Dola Sundeep, Eswaramoorthy K Varadharaj, Kovuri Umadevi, Ragala Jhansi,
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