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Evaluation of Metal Oxide Coated Stainless Steel As a Potential Anode for Pyroprocessing..............ccocvvvenne. 909

Craig Moore, Jeremy Moon, Jerry Howard, Dev Chidambaram

C04-ELECTROCHEMICAL TECHNIQUES IN CORROSION RESEARCH 2

C04 - Advanced Electrochemical Techniques 1

Kelvin Probe Techniques in Corrosion Science: An Overview of the Latest Developments .............cc.cooveee 910
Michael Rohwerder
Calibration of the Scanning Kelvin Probe By Applied External Potential ...........cc.ccocveviiiiiinininiiiccce 911

Ronald Anthony Zeszut, Douglas C Hansen

Development of a Framework for Modeling Protection Mechanisms Provided By Multi-Layered
Organic Coatings Applied to Aerospace Al Alloys Via Finite Element Analysis .........ccccooviriininiiinieniennene. 913
Carolina Vicente Moraes, Robert G Kelly

Deconvoluting the Surface Area and Geometric Effects of Fastener Heads on Galvanic Corrosion

Prediction through FEM MOAEIIING ......ccooiviiiiiiiiiiiii et 914
Victor Kontopanos

On the Importance of Geometry in Open Bipolar Electrochemistry Configurations for Corrosion

016§ TP URUSTPRRORN 915
Amin K Kazem Ghamsari, Trevor Michael Braun, Christopher Lewis Alexander

Bipolar Electrochemistry for the Synthesis of Anodic TiO; Nanotube Layers............covvviireviieieninenenene, 918

Hanna Sopha, Jan M. Macak

C04 - Advanced Electrochemical Techniques 2

Characterization of the Surface Chemistry of Corroded and Non-Corroded Sites on Aluminum

Alloys 2024-T3 and 7075-T6 Exposed at a Coastal LoCAtION .........cccovrveeiirciineiecese e 919
Douglas C Hansen, David Borth, Christopher D. Taylor, Christine E. Sanders, Farrah Cole
Aluminum Alloy Etching: New Insights By Element Resolved Electrochemical Analysis ..........ccc.cccvvennenen. 922

Borhan Bin Mohamad Sultan, Dominique Thierry, Kevin Ogle

Study on Aluminum Corrosion in Lithium Perchlorate-Based Super-Concentrated Electrolyte
SOIULION 1.t b bbb bbb 924
Hikari Watanabe, Yurina Yoshida, Isao Shitanda, Masayuki Itagaki

Effect of pH on the Corrosion Mechanism of Zinc Magnesium Aluminium Alloy Coatings for

N 11] (TSP RRTPPR 925
Nathan Cooze, James Sullivan, Thomas Lewis, Callum Gallagher, Tomas Prosek, Dominique
Thierry

Nanoporous Copper Ribbons Prepared By Chemical Dealloying of a Melt-Spun Zn-Cu Alloy ...........cccoe.ee. 926

Mehtap Oezaslan, Sawsan Ibrahim, Alexandra Dworzak, Daniel Crespo, Frank Renner,
Carsten Dosche



C04 - Advanced Electrochemical Techniques 3

Real-Time Imaging of Brass Cross-Section to Investigate Dezincification Corrosion Behavior

during Electrochemical MEASUIEIMENLT ..........uiiviiieriieitieiieie st see et sr e r e e e e sreenreenreennas 928
Yoshinao Hoshi, Yoshiyuki Otake, Yoshihiro Nishihara, Hikari Watanabe, Isao Shitanda,
Masayuki Itagaki

(Digital Presentation) The Role of Steel Microstructures on Sweet Corrosion Scaling By in Situ

CONFOCAL RAMAIN ...ttt ettt b bbb e e s b e e bt b e e ae e e he e ebe e eb e e bt e bt e st e e s e e st e e sbeenbeeneeennas 929
Mobbassar Hassan Sk, Surabhi Agrawal, Mike Casford, Stuart M Clarke

Visualization of Hydrogen Penetration Generated in an Atmospheric Corrosion and a Crevice

(00 (013 () H PSR RUU U UPTURTUR 931
Kazuhisa Azumi, Yosuke Katsuie

In Situ Visualization of the Hydrogen Distribution in an Fe Sheet Under Corrosion Conditions

USING POLYANIIINE ....viiiiiiiic b r et sn e er e 933
Hiroshi Kakinuma, Saya Ajito, Tomohiko Hojo, Motomichi Koyama, Sachiko Hiromoto, Eiji
Akiyama

Stress-Affected ORR 0N Stainless SEEL........iiiiiiiiiiiiiiiiii et sb bbb 934
Carlos M Hangarter, Rachel M. Anderson, Steven A Policastro

Evolution of Surface Oxides of UNS S13800 during Cathodic Polarization in Chloride Solutions ................ 935

Rachel M. Anderson, Carlos M Hangarter, Steven A Policastro
Morphology and Electrochemistry Drive Corrosion of Electroless Nickel Immersion Gold Films: A
MUIti-TECRNIGUE ANALYSIS. . .vevieeieieiieieie sttt ettt b e ne b nb e eb b e e e e e nr e n e enenns 936
James Elliott Fowler, Samantha Gayle Rosenberg, Jahnavi Desai Choundraj, Rupesh
Rajendran, Preet M Singh, Josh Kacher
Effect of the Potentiostatic and Potentiodynamic Dealloying on the Structure and Chemical
Distribution of Ag Atoms in Au-Enriched Nanoparticles ... 938
Mehtap Oezaslan, Alexandra Dworzak, Christoph Mahr, Paul Paciok, Andreas Rosenauer,
Marc Heggen

C04 - Advanced Electrochemical Techniques 4

Impedance Analysis on Initiation and Growth of Ant-Nest Corrosion of COPPer........cccevveiierivirieerieeneeneenns 940
Masayuki Itagaki, Aoi Makita, Hikari Watanabe, Isao Shitanda, Tetsuro Hosogi, Shinichi Ito
Assessing Electrolyte Transport through an Aircraft Coating System Using EIS ..o, 942

Steven A Policastro, Rachel M. Anderson, Carlos M Hangarter, Attilio Arcari, Evick B. lezzi

Combining High-Temperature Cyclic Voltammetry and Electrochemical Impedance Spectroscopy
in a Setup for the Controlled OXidation Of COPPET.....cceeiviriiiiirieriee ettt 943
Michael Georg Stadt, Michael Nelhiebel, Silvia Larisegger, Guenter Fafilek

Corrosion Division Morris Cohen Graduate Student Award Address

(Corrosion Division Morris Cohen Graduate Student Award) Microscopic Electrochemical

Properties of Carbon Steels and Metallurgical Approach for High Corrosion Resistance ..............cccccovnvineee 945
Mariko Kadowaki, Izumi Muto, Yu Sugawara, Nobuyoshi Hara, Ying Chen, Arkapol
Saengdeejing

Corrosion Division Rusty Award for Mid-Career Excellence Address

(Corrosion Division Rusty Award for Mid-Career Excellence) Rust At a Glance: Electrochemical
Thermodynamics and Kinetics of Porous Corroding Interfaces............ccoovviiiiiiciiiiiinieccee e 947
David Bastidas



Corrosion Division H. H. Uhlig Award Address

(Corrosion Division H. H. Uhlig Award) The Journey from Numerical Simulations to Impedance
F N E:1 3£ LU TP PRSI 948
Mark E. Orazem

DO01-SEMICONDUCTORS, DIELECTRICS, AND METALS FOR NANOELECTRONICS 19

D01 - Non-Volatile Memories and Processing

(Digital Presentation) Electrochemical Metallization Cell Based Memristive Neuron Chip

Fabricated with 28nm CMOS Process for Real-Time Unsupervised Learning and Pattern

RECOGNITION 1.ttt bbb b e s et bR e R b et et e ne e bt e bt e Rt et e et e e nr e n et enenns 950
dae Seong Woo, Soo-Min Jin, Hea-Jee Kim, Dong-Eon Kim, Hong-Uk Jin, Hyun-Do Choi,
Tae-Hun Shim, Jea-Gun Park

(Invited, Digital Presentation) Materials Aspects of New Ferroelectrics with Simple Crystal

N1 111115 (T O PP PR PPRTUPPRPPROP 953
Takao Shimizu, Hiroshi Funakubo, Naoki Ohashi

(Invited) Ferroelectric Field-Effect Transistors as High-Density, Ultra-fast, Embedded Non-Volatile

1Y (100} 4 LTSRS 955
Asif Khan
Process Optimization to Reduce Power in HfO,-Based Rram Devices for in-Memory Computing ................ 956

Aseel Zeinati, Durga Misra, Dina H. Triyoso, Robert Clark, Kandabara Tapily, Steven
Consiglio, Cory S Wajda, Gert J Leusink

(Invited, Digital Presentation) Investigation of Polarization Behavior of HfO2 Thin Films Via

Piezoelectric CharacteriZation ..........cccuiiiiiiiiiiii i s 957
Takeshi Yoshimura

(Digital Presentation) Oxide Memristors Based on SiO, with Cu/Ag Alloy Metallization for

NeUromorphic COMPULIIEZ ... .c..veiieirieeiiiie ittt e b e bt e n e b e e s e sb e sb e e nbeenneeneenneaneenne e 959
Fei Qin, Han Wook Song, Fei Qin

Edward G. Acheson Award Address

(Edward G. Acheson Award) Exploration of Amorphous Thin Film Electronics...........ccocovvvviieicniininne, 961
Yue Kuo

D01 - Metallization and Integration

(Invited) Metallizations for Advanced Interconnects and Challenges for Future Nodes............cccccevvnirinnene. 963
Marleen H. van der Veen, Annelies Delabie, Nancy Heylen, Olalla Varela Pedreira, Nicolas
Jourdan, Seongho Park, Herbert Struyf, Zsolt Tokei

D01 Poster Session

High-Performance Flexible Hfy 5Zro sO, Ferroelectric Thin-Film Transistors on PI Substrate By

SOIULION PIOCESS ... .veeveiieeiiee ittt ettt ettt sttt bttt ae e ehe e ebe e bt ea bt em b e es e e sbeesbe e sbeeabeenbeemeeemeesbeenbeenbeenbeenbesneeas 965
Md Mobaidul Islam, Md. Mehedi Hasan, Jin Jang
Application of Parametric Modeling in Atomic Layer Deposition...........covveiieiiirininisinesceeeee s 967

Sachin Shendokar, Moha Feroz Hossen, Olubukola Ayanbajo, Shyam Aravamudhan



D01 - Novel Materials and Processing

(Invited) Status of Room-Temperature Mass-Production Capability Plasma-Based Copper Etch

PLOCESS ..ttt 969
Yue Kuo

Effect of Oxide Thickness by Metallic Residue during Radical Oxidation Using Vertical Batch-

Type Furnace Equipment on 300-Mm-Diameter Silicon SUDSLIrates ...........cccovvveieiinininiiinicieeee e 970
Inkyum Lee, Inkyum Lee

Molecular Beam Epitaxy of inySes Thin FIlms.......c.cccooiiiiiiiiiiiiic e 971

Cooper Augustus Voigt, Brent K. Wagner, Eric M. Vogel

Nitrogen Annealing As a Sustainable Method for Interface Trap Passivation in 4H-SiC Mosfets................... 973
Suman Das, Hengfei Gu, Lu Wang, Ayayi Ahyi, Leonard C. Feldman, Eric Garfunkel, Marcelo
Kuroda, Sarit Dhar

D01 - New Devices and Applications

(Invited) Computational Insights to Dielectric Hybrid Glasses Under Nanoscale Confinement for

INEXt GENETAION DIEVICES .. e vviivieiiieiieeiieiie st st e st et e et estee s ee e e steeseeeneeaseeaseesbeesteesbeesaesseesbeesbeesaeanseaneesneenseenes 976
Reinhold H Dauskardt
(Invited) InGaN/AlGaN Red-Emitting Nanowire LEDs for Monolithic Micro-LED Displays ............ccccue.ne.. 977

Hieu Pham Trung Pham Trung Nguyen, Ravi Teja Velpula, Barsha Jain

(Invited, Digital Presentation) Amoeba-Inspired Electronic Computing System for Combinatorial

(051510011221 5 (023 BT P PP 979
Seiya Kasai, Masashi Aono

(Digital Presentation) Multimodal Encapsulation of p-SnOx to Engineer the Carrier Density for

Thin Film TransiStor APPLICATIONS ......eeveiriiriiiiiiesiesre e sreenreenreennas 980
Dong Hun Lee, Yuxuan Zhang, Kwangsoo No, Han Wook Song, Sunghwan Lee

D01 - Two-Dimensional Materials and Processing

(Invited) Addressing Key Process and Material Challenges to Enable 2D Transition Metal
Dichalcogenide Channels in Advanced Logic DEVICES .........ccvviiiiiiiiiiiiiincec e 982
Pierre Morin, Benjamin Groven, Henry Medina, Yuanyuan Shi, Viadislav Voronenkov, Iryna
Kandybka, Annelies Delabie, Dries Vranckx, Brecht De Vos, Sebastiaan Nijs, Thibaut
Maurice, Daire Cott, Sreetama Banerjee, Quentin Smets, Tom Schram, Xiangyu Wu, Dennis
Lin, Inge Asselberghs

(Invited, Digital Presentation) Super-Nernstian Isfet Combining Two-Dimensional WSe»/MoS,
Heterostructure with Negative CapacitanCe ..........cviovvieiieinieniieieee s nne s 984
Sooraj Sanjay, Fahimul Islam Sakib, Mainul Hossain, Navakanta Bhat

(Invited) Epitaxial Growth of Transition Metal Dichalcogenide Monolayers for Large Area Device

PN o] o) Loz N8 o) s PO U PR P P UR PP PRSI 988
Joan M. Redwing
(Invited, Digital Presentation) Low Voltage Operation of CMOS Inverter Based on WSe, n/p FETs ............. 989

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



D02-PHOTOVOLTAICS FOR THE 21ST CENTURY 18: NEW MATERIALS AND
PROCESSES

D02 - Silicon Photovoltaics

(Invited) Metallization: The Future of Highly Reliable Fire-through-Dielectric-Contacts to Silicon

SOLAT CRLLS ..ttt bRt E R Rttt nne s 992
Abasifreke Ebong

(Invited, Digital Presentation) Advanced Passivating Contacts for Silicon Photovoltaics.............c.ceeervnnnnne. 993
Takuya Matsui, Hitoshi Sai

Copper Screen Printed and Fired for Metallization of Silicon Solar CellS.........c.cccovvriniriiniiniiiieienene e 994
Thad Druffel

D02 - Cross Cutting Photovoltaics

(Invited, Digital Presentation) Application of Transition Metal Dichalcogenides for Chalcopyrite

N0 B 1< 1SRRI 995
Takahito Nishimura
Threshold Switching in CdTe PhotOVOItAICS ........cceiieiieiiiinc e 998

Suman Devkota, Kwame Asiedu Owusu Nyako, Brendan Kuzior, Victor Karpov, Daniel G .
Georgiev, Frank Li, Pedro Cortes, Vamsi Borra

(Digital Presentation) Selective Lead Recovery from a Mixture of Lead and Tin for Silicon Solar

MOAUIE RECYCIIE ...venveieeieiiit ettt e b e et e an e nn e n e e e e e reenreenreennas 999
Natalie Click, Meng Tao

D02 - Perovskite Photovoltaic 1

(Invited) Opportunities and Challenges for GW Scale Perovskite PV Manufacturing............cccccceeevininnnnne 1000
Yanfa Yan

Progress Towards the Scalable Production of Perovskite Solar Cells Using a High Throughput Roll-

£0-ROII PLAtfOTIN ... 1001
Thad Druffel

(Digital Presentation) Photonic Curing of Hybrid Transparent Electrodes for High-Throughput

Solar Cell ManUFACTUIING .......ccviviiiiiiiirie et sn e 1002
Robert Piper, Weijie Xu, Gary Turner, Julia Hsu

(Digital Presentation) Preparation of Metal Halide Perovskite Thin Films Via Laser Deposition ................. 1004
Nobuyuki Matsuki, Reo Isobe, Yuki lida, Takahiro Shimada, Tomomasa Sato

D02 - Perovskite Photovoltaic 2

(Invited, Digital Presentation) Carbon-Based Multi-Porous-Layered-Electrodes for Highly-Stable

Perovskite Solar Cells for Space APPIICALION ......ccveviriiiiiiiiieiiee e s 1006
Seigo Ito, Youichirou Sakai, Ryuki Tsuji, Takaya Shioki
Sputtered Niox Films As Hole Transport Layers for FA-Based Perovskite Solar Cell Application ............... 1007

Lei Wang, Shihao Yuan, Feng Qian, Zhi David Chen, Shibin Li

Perovskite Films Passivated By the Organic Materials for High Efficiency and High Stability
DT e S 1008
Qilin Dai, Yifang Qi, Qiqi Zhang

D02 Poster Session

Solution Phase Deposition of Metal Oxides Directly Onto Perovskite AbSOIbers ...........cceevvrivreerieneeniennne. 1009
Thad Druffel



Numerical Study on the Effect of Graphene Oxide As Hole Transporting Layer in Caesium Based
Perovskite Solar Cell — Scaps 1D APPIOACKH. .......coiiiiiiiiiiiiiiie e 1010
Titu Thomas

Improving the Performance of Invert Perovskite Solar Cell Devices By a Multifunctional

AMMONIUITE SAIE 1.t r b e e e r bbb e b e e e e resr e sr s 1012
Yifang Qi, Qilin Dai
High-Performance Perovskite Solar Cells Fabricated By Solvent Volatilization Method...............cccocvvnnnne. 1013

Qiqi Zhang, Qilin Dai
D03-ADVANCED 3D INTERCONNECT TECHNOLOGIES AND PACKAGING

D03 - Advanced 3D Interconnect and Packaging-CAD

(Invited) 3DIC Hierarchical Thermal and Mechanical Analysis with Continuum and Atomistic
11 (oG 2 TSP PORPR VRPN 1014
Xiaopeng Xu, Xi-Wei Lin, Youxin Gao, Soren Smidstrup

(Invited, Digital Presentation) Advanced Methodology for Assessing Chip Package Interaction

Induced Stress Effects on Chip Performance and Reliability ..........ccocovvoiiiiniiiiiniinee e 1016
JUN-HO Choy, Valeriy Sukharev, Armen Kteyan, Stephane Moreau, Catherine Brunet-
Manquat

(Invited, Digital Presentation) ML-Based Fast on-Chip Transient Thermal Simulation for

Heterogeneous 2.5D/3D IC DESIZNS ....cvvvvireeriieiieeiiaie ittt sreesreesne e sneenneesneenennnennnens 1018

Norman Chang

D03 - Integration

(Invited) Advancing 3D Packaging for Heterogenous Systems Integration.............ccocvvvniiiiiniiiiiiiininnnns 1019
Adel Elsherbini

(Invited) Fan-out Wafer-Level Packaging: Opportunities and Challenges Towards Heterogeneous

N 1S 10T 1020

Perceval Coudrain, Arnaud Garnier, Laetitia Castagné, Aurélia Plihon, Rémi Vélard, Rémi
Franiatte, Jean-Charles Souriau, Jeanne Pignol, Célia Darrambide, Emmanuel Ollier

(Invited, Digital Presentation) Probing Triaxial Stress States Using Curvature-Based Methodology

for Enabling Highly Robust and Reliable Integrated 3D Systems-on-Package in Advanced

MiCroelectroniCS INAUSITIES .....vvviiiiiiiiiiiiee e ettt e ettt e e ettt e e et e e e s e e e s etbe e e e eateeeesbaeeeaasbeeesansaeeesseneeaasbeeeanns 1022
Arief Budiman, Sasi TIppabhotla

D03 - Tutorial on Semiconductor Advanced Packaging

(Invited) Tutorial on Semiconductor Advanced Packaging............ccccceviiiriiiiniiiiiiiise e 1023
John H Lau

D03 - Heterogeneous Integration / Packaging

(Invited) Reaction-Diffusion Modeling for Reliability Assessment of Heterogeneously Integrated

PACKAZES ... ettt ar s 1024
Sudarshan Prasad, Huanyu Liao, Chetan Jois, Ganesh Subbarayan

(Invited) Optoelectronic and 3D Applications with Die to Wafer Direct Bonding: From

MechaniSms t0 APPIICALIONS. .. ...eiuieiieriteite ittt bbbttt sr bt bbb e e e e e nnennenbeene s 1025
Frank Fournel, Loic Sanchez, Brigitte Montmayeul, Gaélle Mauguen, Laurent Bally, Vincent
Larrey, Christophe Morales, Emilie Bourjot, Carine Ladner, Alice Bond, Stephane Moreau,
Bertrand Szelag



(Invited) How the Semiconductor Research Corporation (SRC) Is Expanding Robust Advanced
Packaging with the US and like-Minded ALLIES.........eeruiieriiiiieiieiieiie et 1029
John Richard Oakley

D03 - Processing and Metrology

Emerging Technologies for Advanced 3D Package Characterization to Enable the More-Than-

Y (T (3 v T TP T PP PR UPPPPPP 1031
Cheryl Hartfield, Will Harris, Allen Gu, Masako Terada, Vignesh Viswanathan, Longan Jiao,
Thomas Rodgers

Fabrication and Characterization of Conductive FeCo@Au Nanowire Alloys for Semiconductor

L010101 1 (< o170 G OO T PO U PP PRTPPPTPPRTPPROPRON 1034
In Yea Kim, Gi hwan Lim, Chae Yoon Kim, Min-Jeong Lee, Jaehun Kim, Dong Hyun Kim,
Jae-Hong Lim

Cu Deposition on AAO Substrate for Interposer AppliCationS ...........coovvirieiiriiiiiiense e 1036
Chae Yoon Kim, In Yea Kim, Dong Hyun Kim, Gi hwan Lim, Min-Jeong Lee, Jachun Kim,
Jae-Hong Lim

Reliability of Complete Plasma Etched RU/Cu LINes.........coiviiiiiiiiiiiic s 1037
Jia Quan Su, Yue Kuo

DO03 - Reliability / NIST

(Invited) Towards the Physical Reliability of 3D-Integrated Systems: Broadband Dielectric

Spectroscopic (BDS) Studies of Material Evolution and Reliability in Integrated Systems .............c.cccvneee. 1039
Papa K. Amoah, Christopher E Sunday, Chukwudi Okoro, Jungjoon Ahn, Lin You, Dmitry
Veksler, Joseph Kopanski, Yaw Obeng

(Invited) Empirical Modeling of Broadband Insertion Losses in TSV-Interconnects ..........c.ccooererenerennns 1040
Kevin J Coakley, Pavel Kabos, Stephane Moreau, Yaw Obeng

(Invited) Assessing Reliability of Materials for Electronic Interconnects. .........cocovvvereereeneenesiesee s 1041
Robert Keller

(Invited, Digital Presentation) Nonlinear and Electro-Thermo-Mechanical Effects in Heterogeneous

Electronics at MiCIOWAVE FTEQUEICIES ... ...ueviveriieiiieieiie ittt ettt sne e nn e n e e nnne s 1042

James C. Booth, Nathan Orloff, Christian Long, Aaron Hagerstrom, Angela Stelson, Nicholas
Jungwirth, Luckshitha Suriyasena Liyanage

D03 Poster Session

Transfer Printable Single-Crystalline Coupons for III-V on Si Integration...........cccecverevreereenesiesinesecsneenn 1044
Sebastian Daszko, Carsten Richter, Jens Martin, Katrin Berger, Uta Juda, Christiane Frank-
Rotsch, Patrick Steglich, Karoline Stolze

D04-PLASMA AND THERMAL PROCESSES FOR MATERIALS MODIFICATION,
SYNTHESIS, AND PROCESSING 4

D04 - Session 1

(Invited) Surface Chemistry Control in Advanced Plasma Processes ..........coovevieiiriiiriiniinneene e 1047
Peter Ventzek, Shyam Sridhar, Ya-Ming Chen, Roberto Longo, Gregory Hartmann, Jianping
Zhao, Jun Shinagawa, Zhiying Chen

(Invited) Plasma Technology in Surface Engineering: From Super-Hydrophilic to Super-

Hydrophobic MaterIalS ........coiuiiriiiiiiiieiiie i bbb 1048
Anton Nikiforov, Rino Morent, Chuanlong Ma
Low Temperature Semiconductor Device ProCeSSING ........ccocviviiiiieiiiiiiiniiisie e 1050

Thorsten Lill, Andreas Fischer, Ivan Berry, Meihua Shen



(Student Award, 1st Place, Invited) Rapid Nanometer Scale Patterning Using New High-Sensitivity,

DIY-DEVEIOP RESISES. .. viieiiieiiiiiitieitietiees ettt se e bbb et s b e b e s be e sbe e neeemn e esneeneenneeneenneenrennee s 1051
Anthony Engler, Jared Schwartz, Paul Kohl

(Student Award, 1st Place, Invited) Thermal Etching of Metal Oxides: Mechanisms Revealed By

Quadrupole Mass SPECLIOMEITY ........cviiriiiiriiiiieieie it sr e sre s 1052
Jonathan Lawrence Partridge, Steven M George

Enabling High Aspect Ratio 3D NAND Scaling through Deposition and Etch Co-Optimization

(DECO) 1ttt etttk bk £k bR R R R E bR R R bR bbbt b e 1054
Meihua Shen, John Hoang, Hao Chi, Aaron Routzahn, Jonathan Church, Pramod
Subramonium Subramonium, Ragesh Puthenkovilakam, Sirish Reddy Reddy, Sonal
Bhadauriya, Sloan Roberts, Thorsten Lill, Gowri Kamarthy

(Invited) Synthesis, Functionalization, and Three-Dimensional Structuring of Carbon

Nanomaterials By Gas-Liquid Interface Plasma ...........cccociiiiiiiiiiiiii s 1055
Hiroki Kondo, Takayoshi Tsutsumi, Kenji Ishikawa, Makoto Sekine, Masaru Hori

D04 - Session 2

Asymmetric Bag 5Sr9.5Co¢.3Feo203.» Membrane for Oxygen Permeation: Synergetic Fabrication By

Magnetron Sputtering Deposition and Selective Laser ANNEaling ..........c.covvvviveiienininininiesieeseese s 1056
Basma Mewafy, Blanca 1. Arias Serrano, Jan Wallis, Martin Rohloff; Javier Silva, Olga
Ravkina, Robert Kircheisen, Ralf Kriegel, Jens Wartmann, Angela Kruth

Plasma-Assisted Anion Exchange Reactions in Thermally Grown Copper Oxide Nanowires..............c........ 1057
Martin Kosicek, Janez Zavasnik, Uros Cvelbar

(Student Award, 2nd Place) Optical and Mechanical Properties of Europium-Doped Sicn Thin

Films Prepared By Integrated Ecr-PECVD and Magnetron Sputtering...........cccccevverineneninienieeneninene e 1058
Fahmida Azmi, Brahim Ahammou, Paramita Bhattacharyya, Peter Mascher

(Invited) Comparison of Compositional, Optical and Mechanical Properties of Sicn Thin Films

Prepared By Ecr-PECVD with Different Hydrocarbon Precursors .........coccovvveeiiiineienineiseseseseeeee 1059
Aysegul Abdelal, Peter Mascher

Improved Adhesion of Copper Seed Layer Using Vacuum Ultraviolet Light for Direct High-Speed

SIPULLEIINE ..tttk bbbttt bbb b s e s e et b bRt e b e e s e s e et bt e Rt R e e R bt n e n e n e n e 1061
Shinichi Endo

(Digital Presentation) Uniformity and Profile Improvement of Fin Etching Process at Wafer

Extreme Edge for Finfet Mass ProdUCHION ..........c.ccuoiiiiiiiiiiiiiccee e 1062

Jia Song, Xing Ke, Zhengning Li, En-Ning Zhang, Shiliang Ji, Zhenyang Zhao, Chongchong
Zheng, Haiyang Zhang

D04 - Session 3

(Invited, Digital Presentation) Formation of Nanostructures and Nanopores By Plasma Deposition

ANA ELCRING PTOCESSES ..vuveviitiiieiiieiiet ittt e bbbttt b e et b ekt b e b e et e e nn e nenbeene s 1064
Dirk Hegemann

(Invited) Atmospheric Pressure Plasma-Assisted Electrospinning of Bead-Free Honeycomb-

Patterned Nanofibers Via a Controlled Self-Assembly-Driven Phenomenon ..........ccccocvvviniiiienieiiniennns 1065
Rino Morent, Rouba Ghobeira, Nathalie De Geyter

Oxygen-Based Reactive lon Etching of Ruthenium Thin Film..........cccoccoviiiiiiiine 1067

Eric J Yoon, Jia Quan Su, Yue Kuo

(Invited) Transport and Reaction Kinetics of Thermal ALE in High Aspect Ratio Hafnium Oxide
I 5D 010 41 1069
Andreas Fischer, David Mui, Aaron Routzahn, Ryan J Gasvoda, Jim Sims, Thorsten Lill



D05-ATMOSPHERIC PRESSURE PLASMA PROCESSING 2

D05 - Atmospheric Pressure Plasma Processing 2

(Invited) Role of Trace Impurities in Microwave-Excited Atmospheric Pressure Plasmas:

Application to 3D NanO-PriNting ........cccceriiiiiiiiieie e 1070
Thierry Belmonte, Cédric Noél, Hiba Kabbara

(Invited) Atmospheric Pressure Plasma Treatment of Materials ...........ccovvirienieiinine e 1071
Ondrej Kylian

(Invited, Digital Presentation) Eco-Friendly and Sustainable Ammonia Production with

Atmospheric Pressure Rotating Gliding Arc DISCharge .........cccveiveiieiiniinienee e 1073
Muzammil Igbal

(Invited) Advances in Synthesis of Nanomaterials By Atmospheric Arc Discharge with Pulsed

Carles Corbella Roca, Sabine Portal, Madhusudhan Kundrapu, Michael Keidar
(Invited) Atmospheric Plasmas Synthesized Nanocrystals with Quantum Confinement and

Quantum Hybrids in PhotOVOItAICS. ........iiiiiiiii e 1075
Viadimir Svrcek

(Invited) Functionalization of Vertically Aligned Graphene Nanowalls for Applications in the Field

of Renewable Energies: From Coatings to Decoration..........cc.cccvvevieiiiiiiiiiiiiieie s 1076

Eva Kovacevic, Andrea Jagodar, Thomas Strunskus, Rafaela Radicic, Neelakandan Marath
Marath Santhosh, Janez Zavasnik, Uros Cvelbar, Niksa Krstulovic, Johannes Berndt

Single-Step Atmospheric Pressure Plasma-Enabled Designing of Graphene Hybrids: A Green

Approach for Energy Storage MaterialS ..........cviviiiiiiiiiiiiiics s 1077
Neelakandan Marath Marath Santhosh, Ana Dias, Janez Zavasnik, Elena Stefanova Tatarova,
Uros Cvelbar

(Invited) On Several Atmospheric Pressure Plasma SOUICES .......cccvieiiiiriinieiieienie e 1078
Xinpei Lu
(Invited, Digital Presentation) Optimization of Mass Transport in a Plasma-Liquid Reactor...............c.co..... 1079

James Walsh, Amirmohammad Jabbariesgandani

(Invited) Synthesis of Dinitrogen Pentoxide Using Air Atmospheric Pressure Plasmas and

Application for Biomaterial PrOCESSES ..........cviiiiiiiiiiiiei st 1083
Toshiro Kaneko, Shota Sasaki, Keisuke Takashima, Atsushi Higashitani, Sugihiro Ando,
Hideki Takahashi

(Invited) Cold Atmospheric Plasma Jet Sources with a Flexible MatriX .........cccccovviiciiiiiiiiinncncee, 1085
Sabine Portal, Carles Corbella Roca, Li Lin, Michael Keidar

An Experimental Study and a Numerical Modelling of Microdroplets Charged in a Helium

Atmospheric Pressure P1asma JEt..........coiiiiiiiiiiiiii s 1087
Nourhan Hendawy, Davide Mariotti, David Rutherford, Declan Diver, PAUL Maguire

Investigation of Carbon Nanostructure Synthesis Pathway with Plasma Treatment of Ethanol.................... 1088
Andrea Jurov, Janez Zavasnik, Uros Cvelbar

Single Step Metal Nanoparticle Fabrication Using Atmospheric Pressure Plasma Jets ...........ccoccovcvreenennnn. 1089

Aswathy Vasudevan

D06-QUANTUM DOT SCIENCE AND TECHNOLOGY 2

D06 - Growth, Deposition, and Self-Assembly

(Keynote) Colloidal Quantum Shells: An Emerging Class of 2D Semiconductors...........ccovveeverieieeneeneenn 1091
Mikhail Zamkov
(Invited) Photophysics of QDs Enabled By Gas-Phase PECVD Growth..........cccccooveiiniiniiniiniiicic s 1092

Nathan R. Neale



(Invited) Building Nanostructured Film from Colloidal Nanocrystals through Electrophoretic

I <) o101 o) o TP PR ST O OPT ORI PSPPI 1093
Don-Hyung Ha

Enhanced Property Tunability of Doubly Doped Semiconductor Nanomaterials Using the Cluster

NIt LY (<741 1o T« D OO PO U PP UP PP 1094
Marcell Palmai, Kyle Tomczak, Preston Snee

(Invited, Digital Presentation) Understanding the Self-Assembly of Polymer-Grafted Nanocrystals............ 1095
Hongseok Yun

D06 - Ligand Engineering

(Keynote) N-Heterocyclic Carbene-coated Gold Nanoparticles and Luminescent Quantum Dots................. 1096
Hedi Mattoussi, Liang Du, Neda Arabzadeh Nosratabad, Zhicheng Jin

(Invited) Ligand Exchange at Chalcogenide and Perovskite Nanocrystal Surfaces Examined Via

Isothermal Titration CalOTIMELIY .......ccveiviriiiriieiiieiee ettt r bbb nnesreane s 1097
Andrew B Greytak

D06 - Theory and Simulation

(Keynote, Digital Presentation) First-Principles Study of Optical and Electronic Properties of
Carbon QUANTUIT DIOTS ....cuvviiiieiiiiiiie ettt sttt et e st e e bt e e be e et e e e bee e bt e e nbeeenbeeenbeeenbeeenbeesbeeans 1098
Marius Buerkle, Slavia Deeksha Dsouza, Davide Mariotti, Viadimir Svrcek

(Invited, Digital Presentation) Physical Properties of Silicon-Germanium Nanostructures: Theory

ANA SIMUIALIONS ... e e 1099
Michele Amato

(Invited, Digital Presentation) Excited State Properties of Low-Dimensional Materials: Insight By

Ab-Initio DFT + MDbpPt SIMUIATIONS ....veeuvieiiieiieeiesiee et sn e n e nneenneeneens 1100

Maurizia Palummo

D06 - Biolabeling and Bioimaging

(Keynote) Quantum Dot Coatings for Aqueous Stabilization and Applications in Biomolecular

AATIALY SIS 1.ttt R e R e e na e r et nr e 1101
Andrew M. Smith

(Invited) The Evolution of Inorganic Nanocrystals for Bioimaging............ccocvvvviiiiiiieiininnece 1102
Cassio Pedroso, Changhwan Lee, Emma Xu, Victor Mann, Emory Chan, P. James Schuck,
Bruce E Cohen

D06 - Optics and Photonics

(Keynote) Rational Design of Quantum Dot/Mediator Interfaces for Triplet Energy Transfer and
Photon UPCONVETSION .....cuiiiiiiiiitiiie sttt b bbb e e sn e bbbt e e nenre 1104
Tianquan Lian

(Invited, Digital Presentation) Ultrafast Spectroscopy of Inorganic Perovskite Nanocrystals and

Their Assemblies: Uncovering the Multiple Exciton Generation Rate and Band-Formation............cc..ccc....... 1105
Dolf Timmerman, Ying Ying Tang, Peter Schall, Yasufumi Fujiwara

(Invited) Design and Synthesis of Colloidal QDs for Quantum Emitters...........ccovvverieiirieniiniiee e 1106
Igor Fedin

Optoelectric Properties of Doped Carbon Dot NanoStruCtUIES. ........veivereiiriiriieseeseeieeesree e sreeseee e eeeanes 1107

Vladimir Svrcek, Slavia Deeksha Dsouza, Marius Buerkle, Dilli Babu Padmanaban, PAUL
Maguire, Davide Mariotti



D06 - Energy Conversion and Storage 1

(Keynote) Photoinduced Charge Transfer from Quantum Dots Measured By Cyclic Voltammetry ............... 1108
Micaela Kalmek Homer, Ding-Yuan Kuo, Florence Y Dou, Brandi Michelle Cossairt
(Invited) In Situ TEM Studies of Colloidal Inorganic Nanocrystals for Energy Applications .............cccceevee. 1109

Danielle Reifsnyder Hickey

D06 - Energy Conversion and Storage 2

(Keynote) New Materials and Spectroscopies for Colloidal Quantum Dot Solar Cells ........cccccvvevevveivinnnnn 1110
Susanna Mitrani Thon, Arlene Chiu, Yida Lin, Hoon Jeong Lee, Sreyas Chintapalli, Botong
Qiu

(Invited, Digital Presentation) Photovoltaic Applications Using Energy Transfer Characteristics

FrOM QUANTUIN DIOTS 1. .vieuiieiiietie sttt ettt s e st e st e st e steesteeteemeeeseeeseesbeesbeesbeesbeeseesreesbeesteeneeaneeanes 1111
Naoki Fukata, Wipakorn Jevasuwan

D06 - Photodetectors

Mid-Infrared Photoconductive Detectors Fabricated from Solution-Processed PbSe Nanocrystals ............... 1112
Dong-Kyun Ko, Junsung Park, Mohammad M. Al Mahfuz, Rock Huebner

(Invited, Digital Presentation) Photocurrent Detection of Cooperative Exciton Quantum
Interference in Nanocrystal Thin FIIMS ........ccoiiiiiiiioiiii e 1113
Hirokazu Tahara, Yoshihiko Kanemitsu

EO01-ELECTRODEPOSITION FOR ENERGY APPLICATIONS 6

EO01 - Digital Only Presentations

(Digital Presentation) Tracking Local pH Changes of Electrodeposited Co-Mo-Based Titania

Composites fOr HER..........oiiiiiiiiice e 1115
Cheng Wang, Elizabeth J. Podlaha

(Digital Presentation) Electrodeposition and Characterization of a Selective Coating on Aluminum

for Scale-up in Thermo-Solar APPLICALIONS .......cvvriiiiiieiire it 1116
Marco Cetina-Dorantes, Francisco Lizama-Tzec, Dallely Herrera-Zamora, Octavio Garcia-
Valladares, Victor Gomez-Espinoza, Geonel Rodriguez Gattorno, Gerko Oskam

Electrodeposition of Cu-Based Nanofoams and Sodiophilic Metals for Highly Stable Anode-Free

N ToTe LT B F i 1< o (L ISP UR PR 1117
Alessandra Accogli, Luca Bertoli, Alessandro Mellina Gottardo, Gabriele Panzeri, Luca
Magagnin

(Digital Presentation) Crack-Free Ni-P Film for POWer DevICes .........ccccovviririiiniiiicie e 1118

Yuji Fujimori, Masahiro Shimizu, Tadashi Kurashina, Susumu Arai

EO01 - Electrocatalysts1

Substoichiometric Titania As Viable Supports for Direct Electrodeposition of Electrocatalysts for
Fuel-Cell ReleVant REACHIONS ......cueeiieeieiiriiiieiistiesieeieese e sieesieesteesteeneeaneesneesseesaeesseenseesaesseessessseessnenseansennes 1120
Faisal M. Alamgir, Abdulaziz Alabbady, Crystal N Bell, dong Chan Lee

Ir Nanoconfined and Doped MnO; Nanosheets for an Enhanced Electrocatalytic Oxygen Evolution

Reaction in Acidic and Basic MEIUM .........c.oiiiiiirieiiee e e e et te e e sreesreeseeeneeeneeanes 1122
Uddipana Kakati, Daniel R. Strongin
Hydrogen Evolution Reaction By Metal-Free Poly-Neutral Red Electrocatalyst............ccoovevviiiiiiiicnicnnens 1123

Yuya Harada, Daiki Kono, Dai Xinjie, Tsukasa Yoshida



The Correlation of Strain and Catalytic Activity of Au, Pt, and Pd on Graphene .............ccccoviiriiiiicnnnnnn, 1127
Matthew N Drexler, Faisal M. Alamgir

EO01 - Electrocatalysts 2

High Surface Area 3D Copper Nanowire Networks for High-Throughput Electrochemical CO,
REAUCTION ...ttt bttt ettt ae e ehe e eh e b e e bt e s b e e st e e b b e sh e e e be e sbeeebeenbeenneaaeeabeenbeanbeans 1128
Nina Plankensteiner, Stanley Bus, Anna Staerz, Cole Smith, Philippe M. Vereecken

Electrodeposition of Three-Dimensional Au Nanowire Networks and Their Application As

Catalysts for Methanol Electro-OXidation..........ccocuiiiiiriiiiiiiinisceeeee e e 1130
Mohan Li, Nils Ulrich, Ina Schubert, Christina Trautmann, Maria Eugenia Toimil Molares

Electrochemical Synthesis of Ammonia from Nitrate on Preferentially Oriented Cuz O.....covvvvviviicieniennn 1131
Dimitra Anastasiadou, Emiel J.M. Hensen, Marta Costa Figueiredo

The Influence of Graphene on the Electrodeposition of Metals ..........ccooviiiiiiiienienieiinesesee e 1133
Salem Clay Wright, Sonakshi Saini, Tejas K Raman, Mengkun Tian, Pralav Shetty, Matthew T
McDowell

The Electrochemical Deposition of Pd and Cucl Films on Graphene ............cccocevvenienininins e 1134
Matthew N Drexler, Faisal M. Alamgir

The Electrochemical Growth of 2D Metals on Insulators Using a Graphene Interface .............ccoceveviiiininnnn 1135

Arturo Medina, Matthew N Drexler, Dong-Chan Lee, Michael Boruta, Nicholas Boruta,
Faisal M. Alamgir

Co-Electrodeposition of Metallic Precursors for Cd-Doped Cu,ZnSnS, (CZCTS) Kesterite

Absorber for Photoelectrochemical Water SPIIttNG .........ccviovvieriiiiieriesie e 1137
Ruben Dell'Oro, Roberto Della Vedova, Stefano Marchionna, Luca Magagnin

E01 - Electrodeposition for Energy Devices

Characterization of Protective Coatings on Stainless Steel Bipolar Plates for PEM Electrolyzers................. 1139
Martin Leimbach, Mario Kurniawan, Christoph Philipp Zimmermann, Christian Elieser Hop,
Mathias Fritz, Andreas Bund

Electrochemical Reduction of Iron Oxide - Produced from Iron Combustion - for the Valorization

OF ITON FUCL CYCLE.. it 1140
Akmal Irfan Majid, Yali Tang, Giulia Finotello, John van der Schaaf, Niels Gerbrand Deen

Regulating Electrochemical Growth of Metals at Rechargeable Battery Electrodes...........c.ccoovviviiiiiiiinennnns 1141
Jingxu Zheng, Lynden A. Archer, Joseph Checkelsky

Electrodeposition of Redox Active INSUIAtOTS ........ccviiiiiiiiiiineecc e 1142
Christian Prehal, Soumyadip Mondal, Stefan A Freunberger

Electrodeposition of Lithium Manganese Oxide Cathodes for Lithium-Ion Batteries ..........cccoccevevevevervennne. 1144

Marjanul Manjum, Golareh Jalilvand, William Earl Mustain

Hydrothermally Enhanced Tungsten-Tungsten Bronze (W-MxWOs3) Electrodes for
Pseudocapacitive ENETZY STOTAZE ... ...civiriiriiiiiiiieii ettt 1145
Thomas Cadden, Sudipta Roy, Edward Brightman

E02-ELECTROCHEMICAL AND ELECTROLESS DEPOSITION OF FUNCTIONAL
MATERIALS (THEORY, NUMERICAL SIMULATIONS, AND APPLICATIONS) 2

E02 - Digital Only Presentations

(Digital Presentation) Electrodeposition of Thin Films of Femn Alloys for Biodegradable Scaffolds
FabIICAtION ....c.viiiiiiii e 1148
Aline D Gabbardo, Isolda Costa, Jane Zoppas Ferreira



(Digital Presentation) Fundamental Insights into Electrodeposition of Mixed Chromium Metal-

Carbide-Oxides from Trivalent Chromium — Formate Electrolytes ..........ccuviiiiiiieniieiiniene e 1149
Maxine Ankora, Mesfin Haile Mamme, Koen Lammers, Jacques Wijenberg, Arnoud de Vooys,
Herman Albert Terryn, Arjan Mol

(Digital Presentation) Electrochemical Conversion of Cu Nanowires Synthesized By

Electrodeposition in Track-Etched Templates to HKUST=1......cccvoiiiiiiiiiiiiiic s 1150
Jia Luo, Michael Florian Peter Wagner, Nils Ulrich, Peter Kopold, Christina Trautmann,
Maria Eugenia Toimil Molares

E02 - Centennial Symposium - 1

(Invited) Impact and Perspective of Electrodeposited Nanostructured Materials for Energy
FN o] 0 Loz N (o) s U TP O TPV SR P RO TRTOPRTOPPTUPTPRO 1152
Maria Eugenia Toimil Molares

E02 - Electrochemical & Electroless Deposition of Alloys & Thin Films 1

Immersed Interface and Diffuse-Domain Approach for Current-Potential Distributions and
Electrodeposition PrODIEIIIS ........cciiiiiiieiiii e 1153
Taejin Jang, Lubhani Mishra, Akshay Subramaniam, Maitri Uppaluri, Venkat R. Subramanian

Electrodeposition of Transition Metal Alloy Films for Magnetic Thermometry ............ccocovviiiniiiiciicnennen, 1154
Eric Rus, Eduardo de Lima Corréa, Cindi L Dennis, Thomas P Moffat

Electrodeposition of Equiatomic FePt Permanent Magnets from Non-Aqueous Electrolytes Based

ON Ethy1eNe GLYCOL.....eiuiiiiieiiiie e ne e n e an e e s 1155
Roberto Bernasconi, Anna Nova, Salvador Pane Vidal, Luca Magagnin

Electrodeposition of Ni-Fe Alloy in Presence of CompleXing AZent..........ccocvvviirieeieieninenesiseseeeeseeee 1156
Jung-Joon Park, Jinmyeong Seo, Sanghwa Yoon, Bongyoung Yoo

Electrodeposited Conifex Magnetic Films with Low Magnetic Losses for Power Applications .................... 1157
Dhaivat Solanki, Aleksandar Aleksov, Stanko Brankovic

“Chiralized” Cu and Ni Deposits Obtained Via Electroless Deposition...........covvvveieiiiniiiiisinesieenees 1158

Claudio Fontanesi, Aldo Girimonte, Roberto Giovanardi, Andrea Martini, Walter Giurlani,
Massimo Innocenti

Electrodeposition of Ni-W Alloy from Citric Acid Free Aqueous Electrolyte As a Substitute for

Hard Chrome Coating and the Effect of Tungsten Content on Coating Hardness............c.ccoevviniiiniviiiiennns 1161
Nurul Amanina Binti Omar, Scott Dombrowe, Frank Koester, Thomas Lampke

E02 - Electrochemical & Electroless Deposition of Alloys & Thin Films 2

Recent Advances in Electrodeposition of Copper Ultrathin Films on Cobalt Substrate.............ccccevvviiiinennnns 1163
Lian Guo, Jianwen Han, Eric Yakobson, Wenbo Shao, Kyle Whitten, Elie Najjar
New Frontiers in Electrodeposition for More Sustainable Electroplating Processes...........ccocvvviiriviicicnene, 1164

Walter Giurlani, Martina Vizza, Stefano Mauro Martinuzzi, Andrea Comparini, Marco
Bonechi, Margherita Verrucchi, Andrea Caneschi, Massimo Innocenti

High Purity Pd Nanofilm Deposition Via Cu Incorporation Control in SIrt Process ..........cccovvviviiiiivciencnnnns 1166
SooJin Kim, Jinmyeong Seo, Sanghwa Yoon, Bongyoung Yoo

An Investigation of Tin Electroless DePOSItION .........cucveveriririiiniicieiesiese st 1167
Eugene J. O'Sullivan, Cristina T Camagong, Ria Paranjape, Marinus Hopstaken, Christian
Lavoie

Fast and One-Pot Reductive Deposition of Continuous Uio-66 FilmS...........cccevveriveriieriiniieninne e 1169
Sijie Xie, Xuan Zhang, Jan Fransaer

Electroless Nickel Plating for Ohmic Contacts to Silicon Power Devices ..........ccuvvvrieereiniiiiiiiiiisescenens 1170

Alex Usenko, Shailesh Dhungana, Anthony N Caruso, Stteven L Bellinger



E02 Poster Session

Development of a Quantitative and Predictive Model for Electrodeposition of Metals and Alloys
with EXperimental VEITfICAtIONS ........ccuoivieiiiiiriiiie ettt st sn e sneenneeneens
Yifan Ma, Jakub Pepas, Minju Kang, John Carsley, Hailong Chen

Innovative Processes for a Low Impact in the Electroplating of Stainless Steel..........cccooviniiiiniiiiiinennenn,
Walter Giurlani, Fabio Biffoli, Giulio Pappaianni, Elena Mariani, Arianna Meoli, Tommaso
Dini, Federico Pizzetti, Massimo Innocenti

Enhanced Electrocatalytic Activity for Hydrogen Evolution Reaction from Electrophoretically-

Deposited BiSbSes NanOPartiCIEs ..........c.coviiiiiiiiiiiiieieis s
Naduvile Purayil Dileep, Lakshmi Kollenchery Puthenveettil, Stephen Nagaraju Myakala,
Manikoth Shaijumon

Ruthenium Doped Lscf Based Cathode for Enhanced Performance of Solid Oxide Fuel Cells......................
Abid Ullah, Syed Sajid Hussain, Basharat Hussain

Fabrication of Electroplated FeCo Nanowires in AAO Substrate for the Application to Inductor..................
Dong Hyun Kim, In Yea Kim, Gi hwan Lim, Chae Yoon Kim, Min-Jeong Lee, Jachun Kim,
Jae-Hong Lim

E02 - Centennial Symposium 2

Pulsed Electrophoretic Deposition of Nanocarbons and Their Optical, Thermal, and Electrical

A PPIICALIONS. ...ttt bbbt R R e R R R Rt Rt Rt bR Rt R Rt nre
Dan Wang, Timothy Hall, Stephen Snyder, Rajeswaran Radhakrishnan, Danny Liu, Huong Le,
Maria Inman, E. Jennings Taylor

Insights and Applications of Composite Electroplating............ccocviiiiiiiiiiiiiiisisecee e
Jan Fransaer

Superconformal Deposition for Building 3D CirCUitIY ......ccovveiierieiiirierie e
Thomas P Moffat, Trevor Michael Braun, David Raciti, Daniel Josell

E02 - Electrochemical & Electrophoretic Deposition: Ceramics, Oxides, and Composites

Electro-Codeposition of Composite Materials for Enhanced Thermal and Electrical Properties....................
Timothy Hall, Dan Wang, Huong Le, Holly Garich, Majid Minary

Self-Activating Metal-Polymer Composites for the Selective Electroless Metallization of 3D

PLINEEA PATLS ...ttt bbbt e bt e bt e s bt e b b e s bt e s ke e sb e e ebe e b e e e e eareeneenreereen
Roberto Bernasconi, Caterina Credi, Marinella Levi, Luca Magagnin

Exchange Coupled SmCos/FeCo Core/Shell Nanocomposites Fabricated By Ultrasound Assisted

Electroless DEPOSILION .....c.coviiiiiriiiitiiiiee e
Jaehun Kim, Gyutae Lee, In Yea Kim, Chae Yoon Kim, Gi hwan Lim, Min-Jeong Lee, Dong
Hyun Kim, Jong-ryoul Kim, Jae-Hong Lim

Hull Cell Investigation of Ni-Mo and Ni-Mo-O Electrodeposits from Ammonium Citrate Baths..................
Dung T. To, Nosang V. Myung

Electrodeposition of Metal Alloy Carbon Composites for the Electrochemical Detection of

Methylene Blue and PYOCYanin...........ccuiviiiiiiiiiiiiniicies e
Arash Bahrololoomi, Elizabeth J. Podlaha

Electrochemical Reduction of Active Metals in Aqueous Systems: An Electron Withdrawing

Ligand Approach to Deposit Highly Adherent OXide Layers.........cccccevirerininiininieiieie e
Hunaid Nulwala, Xu Zhou



E02 - Electrodeposition of Nanostructured Materials

Study on Thermoelectric Property of Te Wire-Based Organic-Inorganic Hybrid Thermoelectric

Composites through Electrochemical PrOCESS........coiviiiiriiiiiiie et 1191
Min-Jeong Lee, In Yea Kim, Chae Yoon Kim, Gi hwan Lim, Jaehun Kim, Dong Hyun Kim,
Jae-Hong Lim

Tailored Bismuth Nanowires for Size-Dependent Transport StUdies ..........coovvviiriviiieiiiinnseceee 1193
Michael Florian Peter Wagner, Kay-Obbe Voss, Christina Trautmann, Maria Eugenia Toimil
Molares

Electroforming 4.0 — Significance, Challenges & OptimiSation ...........ccccovivriieiinieiiieienenese e 1194
Eleni Andreou, Sudipta Roy

Electrodeposition of Functionally Graded Brazing Interlayers for Enhanced Joint Strength between

Fusion Plasma-Facing Materials and Heat Sinks ...........cccoiiiiiiiiiiiiiee e 1196
Katherine Lee, Holly Garich, Stephen Snyder, Brian Skinn, Maria Inman

Electrodeposition of P1asmonic NanOSIIUCLUIES .........ccuervirririirrireriieieieesie st sne e 1197
Natasa Vasiljevic, Vinicius Cruz San Martin, Andrei Sarua
Analysis of Platinum Distribution within a Nafion 212 Membrane during Electroless Deposition................ 1198

Paul Motreuil-Ragot, Andres Hunt, Leandro Sacco, Pasqualina Sarro, Massimo Mastrangeli

E04-100 YEARS OF THE ELECTRODEPOSITION DIVISION: PAST, PRESENT, AND
FUTURE

E04 - Digital Only Presentations

(Digital Presentation) Electrodeposition of Free-Standing Porous Cu Frameworks for Energy

W o] o) Loz 18 o) s PP P ORPR VRO 1201
Mario Kurniawan, Jasmin Calmbach, Kosovare Zullufi, Michael Stich, Andreas Bund

(Digital Presentation) Electrochemically Induced Sol-Gel Deposition ............c.ccecveveiininininiiiieie e 1202
Alain Walcarius

E04 - Early-Career Forum 1

Transformation in the Industry Leads to Future Challenges of Electrodeposition ............ccccceovevvenenininnnnns 1204
Rainer Venz

A Room Temperature Electrodeposition Method to Develop High Performance Metal-

Chalcogenide Nanowire Array-Based Photoelectrochemical (PEC) Device for Solar Hydrogen

Lo TG b Te 5 Te) 1 SR POSURURITROTN 1205
Shiljashree Vijay, Wei Cheng, Syed Mubeen Jawahar Hussaini

Insights into Cu Surface Chemistry Via in-Operando nanoparticle Enhanced Vibrational

Spectroscopy and Mass Spectrometry MeEasUIEIMENTS .........cuiviieieriiirireiriseeieie st 1206
David Raciti, Brian Tackett, Trevor Michael Braun, Angela Hight Walker, Thomas P Moffat

E04 - Early-Career Forum 2

Scanning Electrochemical Cell Microscopy: A Tool for Nanoscopic Deposition of Light-Driven
PROTOCALALYSES ...ttt e bR r et er s 1207
Eva Oswald, Anna-Laurine Gaus, Jan Romer, Julian Kund, Max von Delius, Christine Kranz

Synthesis of Nanostructures Using Gas-Diffusion EIectrodes ..........ccoovvivriirineiiiiiiniene e 1208
Xochitl Dominguez-Benetton
Plasma Electrochemistry: Redox Reactions in GaSES...........cuiiverierieiiiriiniesee e 1210

Daren Caruana



E04 - Early Career Forum 3

Molten Hydroxide Electrodeposition of Transition Metal Oxide Cathodes for Electrochemical

1S e N 10) T TSRO PO R PRPRTROTIN 1212
Arghya Patra, Paul V. Braun

Electrodeposited 3D Nano-Porous High Surface Area Metal Electrodes for Electrocatalytic Cells. .............. 1213
Rico Rupp, Nina Plankensteiner, Patrick Steegstra, Philippe M. Vereecken

Compressive Stress and Charge Redistribution during CO Adsorption Onto Pt..........ccccoevvviiiiiiiiinicninnnns 1215

Gery Stafford, Kathleen Schwarz, John Vinson, David Raciti

Towards Rechargeable Aluminum Metal Batteries for Low-Temperature Space & Electromobility

AAPPIICALIONS. ...ttt bR bR e R R R R R R R R Rt n e r e nr e ar s 1216
Theresa Schoetz, Jeffrey H. Xu, Jonah Wang, Surabh S. Kt, Christopher Ilkow, Robert J.
Messinger

E04 - Centennial Symposium 1

Historical Perspectives on Electroplating during the Past 100 YEars ..........cccceoverereriniinenieieee e 1218
Richard C Alkire
Historical Perspectives on Evolution from Elctrodeposition to Electrochemistry..........cccocovvvinienieicninnnens 1220

Tetsuya Osaka, Ichiro Koiwa, Norihiro Togasaki

VOLUME 3

Perspectives and Impact of Green Electrodeposition ..........cuiiiiiiiiiiiiiiiiiiciceese s 1222
Sudipta Roy

E04 - Centennial Symposium 2

Perspectives and Impact of in-Situ X-Ray Techniques for Electrodeposition ............c.ccoeviireiieienincnenene, 1224
Yonne Grunder

Challenges in Understanding Electrochemical GTOWth.........cc.ccoiiviiiiiiiiiiiiiiicc e 1225
Olaf M. Magnussen

Examples, Perspectives, and Impact of in-Operando Electrochemistry & Electrodeposition....................... 1226

Marcel J. Rost

Electrodeposition Division Research Award Address

(Electrodeposition Division Research Award) Impact of Electrodeposition on the Design and
Synthesis of Nanoporous Functional Materials ...........coouriiiriiiiiiiiiiei e 1228
Nikolay Dimitrov

Electrodeposition Division Early Career Investigator Award Address

(Electrodeposition Division Early Career Investigator Award) Understanding and Controlling
Electrodeposition of Li in S0lid EIECtIOLYIES. ... .civiiiiiiiiiiiiisiiesiieeeee e 1230
Fudong Han

E04 - Centennial Symposium 3

Electrochemical Epitaxy: Perspective and AppliCations..........cccuvieieiiiiiiiisiiieiesse s 1231
Stanko Brankovic
Toward "Electrochemical/Materials Processing for Space Engineering" Symp..........ccoovvviiiiiiiiiiininnnnens 1233

Yasuhiro Fukunaka



Perspectives for Deep Eutectic Solvents and lonic Liquid Analogues in Metal Electroplating ..................... 1234
Karl Scott Ryder, Chunhong Lei, Anthony J Lucio, Stephen Viles

Perspectives and Impact of the Hull Cell for the Electrodeposition of Alloys and Metal Matrix

COMIPOSIEES ... .vrreeiietie ettt r bbb bbb bbb et e e e b e R e b e b et e na e R s b e e b b et e et e b nn e n e b ene s 1235
Elizabeth J. Podlaha

F01-ADVANCES IN INDUSTRIAL ELECTROCHEMISTRY AND ELECTROCHEMICAL

ENGINEERING
F01 Poster Session
An Application Based Introduction to the Brush Plating Technique ...........ccooviieienininiiineceeee e 1236
Joshua Thomas, Danijela Milosevic
Mechanistic Insight from Acetate Oxidation in Three-Electrode Cells and Flow Cells............c.cccooveivniinnne 1237
Hanna Soucie, Ehsan Faegh, Matthew Elam, William Earl Mustain
Application of Reverse Electrodialysis Power for Oxygen Generation in Undersea Diving ..........c.cccocvvieene 1238

Madeline Garell, Mahsa Abbaszadeh, Marta Hatzell

F01 - Electrochemical Engineering - Storage and other

Machine Learning Lithium-Ion Battery Safety Risk Level Classification ...........cccocvvniiniiiininiiniicinie, 1241
Yikai Jia, Jun Xu

Optimization and Kinetic Study of the Electrochemical-Assisted Leaching of Valuable Metals in

Lithium-I0mn BattEIIES .......eiuiiueiiuiiitieitieii ettt sttt ettt b e e s b e e sbe e bt e mneeseeensenbeebeenbeesbennnens 1242
Daniel E Molina Montes de Oca, Meng Shi, John Klaehn, Luis Diaz Aldana, Tedd Lister

Improved Adhesion Strength for Electrodeposited Nickel Onto Titanium Alloys Via the Brush
PIating MEthod ......couiiiiiiieii e e 1243
Joshua Thomas, Danijela Milosevic

Numerical Model of an Enzymatic Glucose Sensor with a Blocking Layer on the Electrode ...................... 1244
Samuel Jacobs, Michael Miller, Farhad Batmanghelich, Mark E. Orazem
Electrochemical Dewatering of Cellulosic Nanomaterials ............cccoceriririiinieieie e 1245

Santosh Hanamant Vijapur, Santosh R More, Huong Le, Timothy Hall, E. Jennings Taylor,
Maria Inman, Stephen Snyder, Kim Nelson, Robert M Handler

F01 - Electrochemical Engineering - Electrolysis

B-Feooh Nanorods As a Highly Active Self-Repairing Anode Catalyst for Alkaline Water

Electrolysis Powered By Renewable ENErgy.........cccoviiiiiiiiiiiieice e 1246
Yoshiyuki Kuroda, Shohei Takatsu, Tatsuya Taniguchi, Yuta Sasaki, Tkuo Nagashima, Akihiko
Inomata, Yoshinori Nishiki, Zaenal Awaludin, Takaaki Nakai, Akihiro Kato, Shigenori
Mitsushima

Efficient Electrochemical Hydrogenation of Unsaturated Organics Using Noble-Metal-Free

Pentlandite CatalySES .........ciiirireiieieieie sttt bbbt R bRt r e b ne s 1249
Daniel Siegmund, Kevinjeorjios Pellumbi, Leon Wickert, Julian Tobias Kleinhaus, Jonas Wolf,
Kai junge Puring, Ulf-Peter Apfel

Fouling of Cu Catalysts during Electrochemical Hydrogenation and Hydrogenolysis of Furfural in

Ned e T\ (S TSSO 1250
Andrew S. May, Elizabeth J. Biddinger
Challenges in Electrifying Chemical Manufacturing ...........cocoveierieienininiesieieeese e 1251

Paul Kenis



Industrial Electrochemistry and Electrochemical Engineering Division H. H. Dow Memorial
Student Achievement Award Address

(Industrial Electrochemistry and Electrochemical Engineering Division H. H. Dow Memorial

Student Achievement Award) Electrochemically Grown Highly Textured Thick Ceramic Oxide

Films for Energy Storage: A New Manufacturing Paradigm for Cathode Materials..........c.c.ccvveniveicniinnns 1252
Arghya Patra, Paul V. Braun

F01 - Electrochemical Separations and Recovery

Micropollutants Removal from Water and Activated Carbon Regeneration by Combining

Adsorption and EleCtro-FEenton ..........cocviiiiiiiiiiie it 1253
Nadia Gadi, Raf Dewil, Nadine Boelee

Electrochemical Immobilization of Rare Earth Elements ..........ccccccooviiiiiiiiiiiiiinc e 1255
Eugene Engmann, Luis Diaz Aldana, Tedd Lister, Abderrahman Atifi, Kennalee Orme

Electrochemical ImmOoDbiliZation OF ATSEIIC ......cuveiiiiiiieiiitiie ettt et e e ettt e et et e e e e tbe e e e eare e e e eabr e e e ebeeeeennes 1256
Reyixiati Repukaiti, Luis Diaz Aldana, Tedd Lister

Direct Recycling of End-of-Life Li-Ion Cathode Materials through Redox Chemistry Mediators................. 1257

Cyrus Kibichi Kirwa, Jaclyn Coyle, Hongmei Luo
F02-ELECTROCHEMICAL SEPARATIONS AND SUSTAINABILITY 5

F02 - Digital Only Presentations

(Digital Presentation) Electrochemical Regeneration of Spent Alkaline Absorbent from Direct Air
[ 5] 111 (PRSPPSO 1258
Qingdian Shu, Philipp Kuntke, Michele Tedesco, Hubertus V. M. Hamelers

(Digital Presentation) The Role of Iron in the Zinc Electrodeposition from Chloride Media for

Recovering Zinc from Spent Pickling LiQUOTS .......coiviiiiiiiiiiiieirieseeee e e 1260
Hanna Zakiyya, Tamas Kekesi

(Digital Presentation) Novel Layered Materials with Rapid Ion Transport for Capacitive

DICIOMIZALION ...t bbb 1261
Yang Wang, Dingfei Deng, Qianfeng Pan

(Digital Presentation) Application of Polarity Reversal and Performance Analysis of Continuous

ElectroCoa@UIALION .......ccuiiiiiiii it 1262
Mudasar Mahmood, Nael Yasri, Edward Roberts

F02 - Gas Separation

(Invited) Long-Term Stability of Electrochemical Hydrogen Isotope Separation Using Graphene

Mayura Sankalpa Silva, Stephen Creager

(Invited) Electrochemical Gas SEParation ............ccuervirreriirireiieieiese sttt sre e eneas 1265
Utsav Raj Aryal, Majid Aziz, Ajay Krishna Prasad

(Invited) Molecular Design for Reactive RedoX Separations ...........c.ccovvireiieienienenesise e 1267
Oana Luca, Haley Petersen

Two-Dimensional Model of a High-Temperature Proton Exchange Membrane Hydrogen Pump for
Efficient, Single-Stage Separation of Fuel Cell Quality Hydrogen Gas from Hydrogen-Enriched

D18 £ TSRS 1268
John Stansberry, Devashish Kulkarni, Dilworth Y. Parkinson, Jack Brouwer, Iryna V. Zenyuk
(Invited) Hydrogen Assisted Carbonate Electrolysis for Direct Air Capture of CO2........cccevvvvvviirinerennnns 1270

Judith Lattimer, Matthew Kastelic, Steve McCatty



Electrochemically Assisted Direct Air De-Carbonization with Hydrogen Co-Generation..............cccccvennenee. 1271
Ayokunle Omosebi, Xin Gao, Jinwen Wang, Kunlei Liu

(Invited) Elucidating the Hydrodynamic Behavior of Multi-Species Gas Bubbles in an

Electrochemical Solvent Regenerator for Direct Air CApIUIE ........cccoiviiiiiiiiieierie s 1273
Emmanuel Ohiomoba, Ayokunle Omosebi, Gao Xin, Kunlei Liu

Modeling Electrochemical Direct Air Capture of CO, using Redox-Functionalized Electrodes.................... 1275
Fawaz Ali, David G. Kwabi

Electrochemically Modulated CO; Removal from OCEanWaters ...........cevververiierieniesinseesieeseesneeseesneeseeenes 1276
Seoni Kim, Simon Rufer, Jack Lake, Michael Nitzsche, Jin Soo Kang, Kripa Varanasi, T. Alan
Hatton

F02 - Element Recovery

(Invited) Lithium Recovery from Geothermal BIines .........cccocoiviiiiiiiiiiiiiiieneeese e 1277
Xochitl Dominguez-Benetton

Combined Electrodialysis and Peptide-Directed Struvite Recovery System..........ccocvviirieniniinniinieneeneenn 1279
Ivy Wu, Ryan Park, Andrew M. Herring

Electrochemical Recovery and Concentration of Noble Metals..........cccoceiiiiirieiieiieiie e 1280

Stephen Richard Cotty, Xiao Su
(Invited) Applications of Novel Electrochemical Technologies for Sustainable Fuel/Chemical

Production and ReSOUICES RECOVETY .......uiiiiiiiiiiiieiiiie ettt sttt sb e b nnee s 1281
Yupo J. Lin

Comprehensive Evaluation of Affordable Cathode Materials in Direct Electrochemical Selenite

REAUCTION ...ttt bttt h et bt e b e e bt e s bt e R e e b e e s b e e s b e e ebe e b e e an e eheeebeeebeebeenbeesbenrnens 1282

Zilan Yang, Jiaxiang Zhao, Graf Sullivan, Shigiang Zou

F02 - Ion Transport and Separation 1

pH Modulation in the Membrane Capacitive Deionization (MCDI) Cell Using Bipolar Membrane

L1201 TSSOSO 1283
Tanmay Kulkarni, Christopher G. Arges

Numerical Modeling Unlocks Remarkable Ion Selectivity of Capacitive Deionization .............ccoceeerernenne. 1284
Matthew Suss, Amit N. Shocron, Eric N. Guyes, Rana Uwayid

Design of Electrochemical Cells for Targeted Metals Removal Using Carbon Electrodes ..........cccccvvvrnneee. 1286

James Landon, Lindsay Boehme, Alan Rassoolkhani, Collin Dunn, Jeffrey Rentschler, Elliott
Rushing, Cameron Lippert

Analysis of Boron Removal By Capacitive DeIOniZation ............ccecveriiiriiinieiieiesesese s 1288
Amit N. Shocron, Eric N. Guyes, Jouke E. Dykstra, Matthew E. Suss

Charge Redistribution Reactions in Intercalation Electrodes Used for Capacitive Deionization.................... 1290
Vineeth Pothanamkandathil, Christopher A Gorski

Continuous Ion Separations Using Non-Faradaic Capacitive AC Ratcheting.............ccoovvvviiiiiiiiiininnns 1291

Rylan Kautz, Ethan J. Heffernan, Alon Herman, Joel Ager, Gideon Segev, Shane Ardo

F02 - Ion Transport and Separation 2

(Invited) Surface Electrochemistry and Physicochemical Behaviors of Carbon and Compound
Electrodes in Electrochemical Separation SYStEMS .........ccciiiriiiiiiieiiiiiie i 1292
Jin Soo Kang

Design Principles for Flow Batteries: Cation Dependent Membrane Resistance and Active Species

SOIUDIIIEY 1.ttt bbbt e e b e bbbt r e r e 1293
Scott E. Waters, Jonathan R. Thurston, Robert W. Armstrong, Brian H. Robb, Michael
Marshak, David Reber



Generating and Optimizing Hierarchical Porosity in Electrospun Capacitive Deionization

Electrodes through Control of MesopOore VOIUME ..........coouiiiiiiiiiieiieiiee e 1294
John Waugh, Min Liu, Siddharth Komini Babu, Peter N. Pintauro, Qinjun Kang, Jacob S.
Spendelow

F02 - Desalination and Water Treatment 1

Scalable Carbon Nanofoams for Faradaic Desalination of Brackish Water ...........c.cccoceiiiiiniiiiniin e, 1295
Zachary Garbe Neale, Ryan H. DeBlock, Megan B. Sassin, Debra R. Rolison, Jeffrey W. Long

Redox-Mediated Electrodialysis for Resource Recovery and Energy-Efficient Desalination........................ 1296
Nayeong Kim, Xiao Su

Electrochemical Desalination Using a Hybrid Redox-Flow Cell with a Ceramic Ion Conductor.................. 1297

Siddhant Singh, Flora Tseng, Wei Lu, Jeff Sakamoto, David G. Kwabi

F02 - Desalination and Water Treatment 2

(Invited) Electrooxidation Pathway and Kinetics for Aminomethyl Phosphonic Acid (AMPA)

Degradation in Diluted Water MatIiCEs .........uveiireeiiiieiiistisie sttt nne e sneas 1298
Jiaxiang Zhao, Zilan Yang, Brandon Alderman, Shigiang Zou

Improved Desalination Performance of Flow- and Fixed-Capacitive Deionization Using Redox-

F N @ 1T Te) s LT PP PP OPRUPPP 1299
Younghyun Cho, Hong Suk Kang, Chung-Yul Yoo

Design Rules for Porous Flow-through Electrodes Used in Membrane-Free Electrolyzers for

Treatment of Desalination ReJECt BIiNe .........cccveiiiiiiiiiiiiec e 1300
Daniel V. Esposito, Daniela V. Fraga Alvarez, Nafis Mahmud, Muftah El-Naas

(Invited) Electrochemical Stability of Prussian Blue Analogs and Implications for Energy Storage

and Water Desalination APPliCAtIONS. .........oiviiieiieriineriesee e n e nne e 1301
Munir Besli, Saravanan Kuppan, Louis Hartmann, Jay Deshmukh, Libin Zhang, Michael
Metzger

(Invited) Unravelling Water-Ion Dynamics in Reverse Osmosis Membranes with Nuclear Magnetic

RESONANCE SPECIIOSCOPY .. vviveiteeriesriestiett st e s tee st e bt et s sh e ar e bt bt e b e e s e s s e s b e e s b e e nbe e e e e sn e ese e aneenn e neennens e nnnens 1304
Mahsa Abbaszadeh, Marta Hatzell, Yan-Yan Hu, Yudan Chen, Leisen Johannes

F04-MODELING ELECTROCHEMICAL SYSTEMS FOR TRANSPORTATION
APPLICATIONS 2

F04 - Digital Only Presentations

(Digital Presentation) Conceptual Design of Oxide-Based Solid-State Li-Battery for Urban Air
IMIODILIEY ..ttt e 1305
Somayeh Toghyani, Walter Cistjakov, Florian Baakes, Ulrike Krewer

F04 - New Battery Materials and Fuel Cells

(Invited) Battphase — a Convergent, Non-Oscillatory, Efficient Algorithm and Code for Predicting

Shape Changes in Lithium Metal Batteries Using Phase-Field Models ...........cccccviiiniiiniiniiiciiii 1307
Taejin Jang, Lubhani Mishra, Scott A. Roberts, Akshay Subramaniam, Maitri Uppaluri,
Mogadalai P. Gururajan, Ji-Guang Zhang, Venkat R. Subramanian

(Invited) Numerical Simulation Approaches for Understanding Transports Behavior inside Polymer

Electrolyte Membrane FUel Cells.........ccccoiiiiiiiiiiiiiii e s 1309
Sirivatch Shimpalee



Triple-Phase Pore Network for Oxygen and Proton Transport Model in the Cathode Catalyst Layer

of Proton Exchange Membrane FUEl Cells...........coiiiiiiiiiiiiie e 1311
Alper Can Ince, Mustafa Fazil Serincan, Edward F. Holby, Jacob S. Spendelow, Ugur
Pasaogullari, Wilton Kort-Kamp

Dynamic Multi-Dimensional Numerical Transport Study of Lithium-Ion Battery Active Material

Microstructures for AUutOmMOotive APPLICALIONS .....c..eeiviiiiiiiiiiiiii et sr e siee s 1313
Joseph Steven Lopata, Taylor R. Garrick, Yangbing Zeng, Sirivatch Shimpalee

Model Development for Temperature-Dependent Degradation in Large Format Lithium-Ion

21130 (TP R TR PTUPTURTURTROTN 1314
Lubhani Mishra, Akshay Subramaniam, Taejin Jang, Taylor R. Garrick, Venkat R.
Subramanian

Modeling Electrochemical Transport within a Three-Electrode System Towards Fast Charge

F N o] 0 Loz N (o) s SO TTPRTETTS TP TTOPTOPTURTPRUTROTN 1315
Taylor R. Garrick, Jing Gao, Brian Koch

On Accuracy of Porous Electrode Design in the Presence of Negative Effects of Carbon-Binder

INEEWOTKS .ttt ettt bbbtttk h bt et e st eh bt e E e e b e nb e e eb a4 bt e Rb e eR b e e RE e e R e ekt e n bt e R b e eRbenheenheenbeeneeennas 1316
Aashutosh Mistry, Stephen E. Trask, Alison R. Dunlop, Bryant Polzin, Partha P. Mukherjee,
Venkat Srinivasan

A New Multiphysics Modeling Framework to Simulate Large Battery Packs...........c.ccoovniiiiiinnniinn, 1318
Skylar Jordan, Owen Schreiber, Suryanarayana Kolluri, Krishna Shah, Mohammad Parhizi

F04 Poster Session

An SVM-Based Health Classifier for Offline Li-lon Batteries by Using EIS Technology ...........cccccevvnnenne. 1320
Wei Luo, Adnan Syed, Simon Gray, John Nicholls

State of Health Estimation and Remaining Useful Life Prediction Using Hybrid Kmeans CNN-
83950 AN ) OSSR 1322
Yassine Toughzaoui, Hicham Chaoui, Hasna Louahlia, Raffaele Petrone, Hamid Gualous

GO01-THE LONG REACH OF ELECTROCHEMISTRY — SEMICONDUCTORS,
METALLIZATION, AND ENERGY STORAGE: IN HONOR OF D. NOEL BUCKLEY

GO01 - Electrochemical Film Growth and Surface Modification

(Invited) Electrochemistry: Adventures in MetalliZation ............ccoovioeiiiiiiinienieiene e 1325
Eugene J. O'Sullivan

(Invited) Surface Modification to Control Wetting and Adhesion of Aqueous Solutions............cccccvvvirnnnene 1328
Dennis W. Hess

(Invited) Chemistry Effects on the Electrodeposition of Re, Co, and AllOYS .........cccvvviiiiiiiiiiiiciiicnens 1329
Qiang Huang

(Invited) Understanding Residual Stress in Thin Films through a Kinetic Model.............cccovoviviiinininnnnns 1330
Eric Chason

(Invited) In-Situ Observation of Copper Electroplating with Additives Using Micofluidic Devices............. 1331
Masanori Hayase, Takanori Akita

(Invited) In-Situ Stress Measurement during Electrochemical Processing...........ccocoveovrinevinienensienenesenne, 1332
Gery Stafford

(Invited) Superconformal Cu Electrodeposition..........c.eivereiieeiiiiiiiii e 1333
Thomas P Moffat, Trevor Michael Braun, David Raciti, Daniel Josell

(Invited) Investigation of Pt-Alloy and Strained Pt As Electrocatalysts............ccccovvininiiniiniininiiiiiiiieins 1334
Cian McKeown, Fernando M. F. Rhen

(Invited) Electrochemical Metallization For Semiconductor Applications ...........cccccovvviriiiniieieieiiiisennns 1335

Shafaat Ahmed



Europe Section Heinz Gerischer Award Address

(Europe Section Heinz Gerischer Award) The Long Reach of Electrochemistry: Semiconductors,
Metallization and ENETrZY STOTAZE .......ccoviiiiiieiieiie ettt sre e sr e e sneenn e e sneennensrennee s 1336
D. Noel Buckley

GO01 - Pores and Porosity

(Invited, Digital Presentation) Outstanding Contributions of Liquid Ammonia on III-V

Semiconductors (Photo)-ElectroChemiStIY ........ccccviiiiiiiiiiiiiece e 1339
Mathieu Fregnaux, Muriel Bouttemy, Damien Aureau, Solene Bechu, Arnaud Etcheberry,
Anne-Marie Goncalves

(Invited) Material POTOSILY ......cocviieiiiiieiiirisesc e e nreene s 1341
Colm O'Dwyer
Unique Porous Structures Supported by Anodic Treatments in Liquid Ammonia (-50°C, Patm).................. 1344

Muriel Bouttemy, Solene Bechu, Mathieu Fregnaux, Damien Aureau, Arnaud Etcheberry,
Anne-Marie Goncalves

GO01 - Flow Batteries, Batteries, Energy Storage/conversion

(Invited) Mixed Redox-Active Molecules for High-Energy-Density and Stable Organic-Based

e [0 QBN (Y B 1<) (<SSR 1345
Kiana Amini, Yan Jing, Jinxu Gao, Michael Aziz
(Invited) Iron/Iron Redox Flow Battery Optimisation StUAIes ........ccccvviviriinieniniinesee e 1346

Jens Noack, Mike Wernado, Jens Ortner, Karsten Pinkwart
(Invited) How Electrochemical Treatment History Can Change Vanadium Kinetics at Carbon

ELECIIOAES ...t s 1348
Maria Al Hajji Safi, Andrea Bourke, D. Noel Buckley, Robert P. Lynch

(Invited) Management Systems for Lithium-Ion Batteries..........ccooovioiiiiiiinienicinee e 1350
Gerry McCann

(Invited) Effect of Electrochemical Treatment and pH on VIV/VV Electrode Kinetics...........c.ccoeeveverirnnnnn, 1351
Varsha Sasikumar S P, Robert P. Lynch, Maria Al Hajji Safi, D. Noel Buckley, Andrea Bourke

Ultramicroelectrode Based Approaches to Diagnose Utility of Redox Electrolytes in Flow Batteries .......... 1353
Pawel J. Kulesza, Iwona A. Rutkowska, Claudia Janiszewska, Keti Vezzu, Enrico Negro, Vito
Di Noto

(Invited) State of Charge Monitoring of Vanadium Flow Batteries Using Spectroscopic and

Electrochemical MELhOMS .......coiuiiiiiie ittt ettt e b e sbe e sbe e eesmeesneesne e 1355

Maria Rybalchenko, Nathan Quill, D. Noel Buckley, Robert P. Lynch
(Invited) Effects of Halide Anion Type and Alkyl Chain Length on Hydrogen Bonding in Eutectic

SOIVEIE SYSTEIM ...ttt bt e e r bR bt bt e e e b s et b bkt e e e nenreen e e 1356
Xiaochen Shen, Nicholas Scott Sinclair, Jesse S. Wainright, Robert F. Savinell
Assessing and Modifying Selective Transport for Nonaqueous Flow Battery Membranes .............c.ccoceoveee. 1358

Gary Koenig, Patrick Mccormack, Geoffrey Geise

(Invited) A Decade Effort for Advancing Capacitive Deionization at University of Kentucky Center
for Applied Energy Research (UK CAER)......cccciiiiiiiiiiiineieeee e 1359
Gao Xin, Ayokunle Omosebi, James Landon, K. Liu

GO01 - Semiconductor Materials, Devices and Processing

(Invited) Photoelectrochemical Processing of Semiconductor DeVICES ..........ccvveiiriirieeiiereenecie e 1361
Paul Kohl
(Invited) Plasma-Based Thin Film Technology in Fabrication of Nano- to Giga-Sized Electronics.............. 1362

Yue Kuo



(Invited) Single Photon Detectors and Metrology .........c.couiiiiiiiiiiiiiiiiiine e 1363
Sonia Mary Buckley, M Stephens, J.H. Lehman

(Invited) The Long Reach of Impedance Measurements: From Flow Cells and Dielectrics to

EXPerimental ATEIEACES........ccoiiiiiiiiicie s 1364
Petr Vanysek
(Invited) Radiation Damage in the Ultra Wide Bandgap Semiconductor GasOs.........ccovvvvivevenieneneninennns 1366

Xinyi Xia, Jian-Sian Li, Ribhu Sharma, Fan Ren, Md Abu Jafar Rasel, Sergei Stepanoff,
Nahid Al-Mamun, Amanul Haque, Douglas Wolfe, Sushrut Modak, Leonid Chernyak, Mark
Law, Ani Khachatrian, Stephen J Pearton

GO01 - Electrochemistry for Technology

(Invited) Single Atom Co-Catalysts in Photocatalytic H2 Generation ............cccceevererenerenieieenenesesesennns 1367
Patrik Schmuki

(Invited) Fluorination and No-Carrier-Added Radio-Fluorination of Organic Molecules Using

Cation POOI TECANIGUE.......c.uiiviiiiiieiiei et b e bbb e nnenne b ane s 1368
Mehrdad Balandeh, Saman Sadeghi

(Invited) Glassy Carbon Electrodes Modified with Micromagnets: Magnetoelectrocatalysis of HER .......... 1369

Krysti Knoche Gupta, Heung Chan Lee, Joshua Richard Coduto, Johna Leddy

G02-ATOMIC LAYER DEPOSITION AND ETCHING APPLICATIONS 18

G02 - Tutorial

(Invited) Introduction and Overview of Area-Selective Thin Film Deposition ...........ccccvcviviiiiniencnininennns 1370
Gregory Parsons
(Invited) Gas Phase Coating of Particles for Energy Applications ...........ccocvvvriveieninininesiseee e 1371

J. van Ommen

G02 - Nanoelectronics 1

(Invited) ALE Based Manufacturing of Nanostructures below 20 NI .......ccccveoveieiiiiniinienisieee e 1372
Dmitry B. Suyatin, Reza Jafari Jam, Mohammad Karimi, Sabbir A. Khan, Jonas Sundqvist

Electrical and Optical Properties of P-Type NiO Films Grown Via Nickelocene Precursor in a

Hollow-Cathode P1asma-ALD REACIOT .......ccuiiiiiiiiiiiiiiii ittt 1373
Saidjafarzoda Illhom, Adnan Mohammad, Peter Chardavoyne, Sofia Abdari, Dominic
Zacharzewski, Martin Niemiec, Necmi Biyikli

(Invited) Ligand Addition for Thermal Atomic Layer Etching of Metals ..........ccccoviiriiiiineene i 1375
Jessica A Murdzek, Steven M George
Atomic Layer Deposition for Memory APPLICAtIONS ........uviviiierrierrieiiniesie et 1377

Andprea Illiberi, Michael Givens, Alessandra Leonhardt, Matthew Surman, Ranjith
Ramachandran, Mihaela Popovici

(Invited) Atomically-Precise Surface Processes: From Molecular Mechanisms to Realistic Devices............ 1378
Andrew Teplyakov
Silane-Based Surface Treatments for Area Specific DepoSItion...........covviiriiiciieniiiii e 1379

Chad Brick, Richard Liberatore, Jonathan Goff

G02 - Fundamentals of ALD

Characterization of the Local Atomic Structure of ALD Coated Interfaces ..........cccooereiririeniieiieiieiiecenn 1380
Matthias J. Young, Nikhila C Paranamana, Ryan C Gettler, Henry D Koenig, Xiaoqing He
Chemical Stability of Atomic Layer Deposited (ALD) Alumina Thin Films in Aqueous Solutions............... 1381

Selma Fairach, Simon Willis, Mark D Losego



(Invited) Investigating Surface Reaction Thermodynamics: In Situ Calorimetry for Atomic Layer

I <) o101 o) o TP PR ST O OPT ORI PSPPI 1382
Ashley R. Bielinski, Alex B. F. Martinson

Vapor Phase Infiltration of Conjugated Polymers Using TiCls and VOCI; and Their Resulting

Optical and Electrical PrOPETLIES ..........cciiiiriiiiiiiiiiie it 1383
Li Zhang, Shawn Gregory, Kristina Malinowski, Astrid Savaresse, Mark D Losego

G02 Poster Session

Characterization of Novel ALD Process for the Synthesis of CaO for 12Ca0-7AlL,0s electride

APPLICALIONS. ...ttt E et 1384
Papa K. Amoah, Helmut Baumgart, Eric Jin, Virginia D. Wheeler, Michael McDonald,
Charles Hunt

Seebeck Analysis of ALD Synthesized Thermoelectric SboTes Thin Films ..o 1386

Sadiya Tahsin, Helmut Baumgart

Low-Temperature Self-Limiting Growth of Cubic Boron Nitride Via Hollow-Cathode Plasma-

Enhanced Atomic Layer DePOSItION ........coiiriiiiieieiiie sttt nresne s 1388
Adnan Mohammad, Krishna Joshi, Saidjafarzoda Ilhom, John Grasso, Barrett Wells, Brian G
Willis, Ali Okyay, Necmi Biyikli

Atomic Layer Deposition of ZnO on the 3D Porous Ni(OH)2 Nanostructure for Supercapacitor

F N3 0] (13 o) s TSP U PP RUPTU PP PRTPR 1390
Baek Ji-Hu, Se-Hun Kwon

G02 - Nanoelectronics 2

(Invited) Nm-Scale Patterns and Selectivity: A Blessing 0r @ CUISE ........ccocevvrierieienininesceeeee e 1391
Jan-Willem Clerix, Annelies Delabie

Targeted Dehydration As a Route to Site-Selective Atomic Layer Deposition at TiO, Defects..................... 1392
Jessica Catharine Jones, Ethan Kamphaus, Jeffrey R. Guest, Lei Cheng, Alex B. F. Martinson

(Invited) Area-Selective Spatial Atomic Layer Deposition of Silicon-Based Materials.............cccccvvninnnnine 1393

Alfredo Mameli, Bora Karasulu, Jie Shen, Fred Roozeboom
Direct Patterning of ZnO Deposition By Atomic-Layer Additive Manufacturing Using a Safe and

ECONOMICAL PrOCUISOT. ... ittt ettt sb bbbt s e b e b b e e ebe e bt e me e ehe e ebeenbeebeenbeesbennne s 1395
Maissa K. S. Barr, Sonja Stefanovic, Negar Gheshlaghi, David Zanders, Anjana Devi, Julien
Bachmann

In-Situ Resistance Optimization for ALD Nanocomposite Resistive Materials..........cc.ccoovviiiiiiiiiinininnnns 1397
Anil U. Mane, Jeffrey W. Elam

(Invited) Advances in Atomic Layer Processing of Hafnia-Zirconia Ferroelectrics ............ccoccoverininininnnns 1398

Patrick D. Lomenzo, Ruben Alcala, Monica Materano, Claudia Richter, Thomas Mikolajick,
Uwe Schroeder

G02 - ALD for Lithium Ion Batteries

Improved Properties of Li-Ion Battery Electrodes Protected By Al,O3 and ZnO Ultrathin Layers

Prepared By Atomic Layer DePOSItION. .......c.uiiiiiieiiiiireie ittt 1399
Prangya Parimita Sahoo, Alper Giineren, Boris Hudec, Matej Micusik, Zoltan Lencés, Peter
Siffalovic, Karol Frohlich

Titanium Carboxylate Molecular Layer Deposited Hybrid Films As Protective Coatings for

Lithium-TONn BatEEIIES ......eeuveiieeiiieiieeiieiee sttt ettt st st e e s te et et e st e sbe e s bt e bt e s beesbesbeesbeesbeenbeeneeaneeeneasneenes 1400
Sofie S. T. Vandenbroucke, Lowie Henderick, Louis T. De Taeye, Jin Li, Karolien Jans,
Philippe M. Vereecken, Jolien Dendooven, Christophe Detavernier

(Invited) ALD Coatings for Li-lon Battery and All-Solid-State Battery Applications............cccoceeverinerennns 1402
David Kitsche, Aleksandr Kondrakov, Jiirgen Janek, Torsten Brezesinski



Unveiling Hidden Chemistry between an Aluminum ALD Precursor and Li Metal Anodes .............ccoceoveee. 1403
Donghyeon Kang, Anil U. Mane, Jeffrey W. Elam

Conversion Reactions and Redox Changes on the Surface of Lithium-Ion Battery Cathode

Materials during Chemical Vapor Treatment for ALD ........ccccoiviiiiiiiiiii s 1405
Pragathi Darapaneni, Anil U. Mane, Zachary D. Hood, Jeffrey W. Elam

Atomic Layer Deposition of Metal PhoSpRates..........coviiiiiiiiiiiie s 1406
Lowie Henderick, Arpan Dhara, Andreas Werbrouck, Jolien Dendooven, Christophe
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Yuki Shibayama, Ryo Yokogawa, Atsushi Ogura

HO01-STATE-OF-THE-ART PROGRAM ON COMPOUND SEMICONDUCTORS 65
(SOTAPOCS 65)

HO1 - Wide and Ultrawide Bandgap Materials and Devices

(Invited) I1I-Oxide/I11-Nitride Heterostructures for Power Electronics and Optoelectronics

AAPPIICALIONS. ...ttt bR bR e R R R R R R R R Rt n e r e nr e ar s 1594
Hougiang Fu

Ga+ Focused lon Beam Damage in n-type Ga,Oj3 and Its Recovery after Annealing Treatment ................... 1595
Xinyi Xia, Nahid Al-Mamun, Warywoba Daudi, Fan Ren, Aman Haque, Stephen J Pearton

Device-Level Impact of Highly Anisotropic Thermal Conductivity of AIN/GaN Digital Alloys .................. 1597

Henry Tyler Aller, Alexander Chaney, Thomas Pfeifer, Kent Averett, Thaddeus Asel, Patrick E
Hopkins, Shin Mou, Samuel Graham
4.7 Kv Reverse Breakdown Voltage Ultra-Thin Double-Layered NiO/B-Ga>O3 p-n Junction
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 1598
Jian-Sian Li, Chao-Ching Chiang, Xinyi Xia, Timothy Jinsoo Yoo, Fan Ren, Honggyu Kim,
Stephen J Pearton

HO1 - 2D Materials & Quantum Science

(Invited) Novel Van Der Waals Compounds and Their Potential for Optical Biosensing .............ccccvrvrnneenn 1600
Shengxi Huang

(Invited) Spin and Optical Properties of the Silicon Vacancy in 4H-SiC for Quantum Science and

LT 11010) (o A TSRS OP PR 1601
Samuel G Carter, Ignas Lekavicius, Hunter B Banks, Oney O Soykal, Shojan P Pavunny, Dan
Pennachio, Jenifer R Hajzus, Matt T DeJarld, Andrew L Yeats, Peter G Brereton, Evan R
Glaser, Andrew P Purdy, Ed Bielejec, Rachael L Myers-Ward, David Kurt Gaskill, Thomas L
Reinecke

HO1 - GaAs and Related Materials

(Invited) Molecular Beam Epitaxy and Dislocation Dynamics of Metamorphic Inassb for Long-

Wavelength Infrared APPlICAtIONS ........cveiiiriiiieiie ittt r e 1602
Stephanie Tomasulo, Chaffra A. Affouda, Jill A. Nolde, Mark E. Twigg, Michael K. Yakes,
Edward H. Aifer

(Invited) Achieving High-Power Single-Mode Operation in Vertical-Cavity Surface-Emitting

Lasers Via Scalable, Higher-Order Mode Suppression TeChniqUES...........cocveieeieeieeneeiri e 1604
John Michael Dallesasse, Patrick Su, Kevin Peter Pikul, Leah Espenhahn, Mark Kraman



Characterization of ALD Ta,0s, Al,O3, and Ta;Os/Al,03 Nanolaminate as Metal-Insulator-Metal
Capacitor Dielectric for GaAs HBT TeChNOolOZy .........cviviiiiiiniiiie et
Jiro Yota

HO1 - Compound Semiconductor Characterization

(Invited) Imaging and Measuring Electronic Materials..........c.ccovviiiiiniiiiisiic e
Falk Niefind, Andrew Winchester, Sujitra Pookpanratana

(Invited) Electron Channeling Contrast Imaging for Rapid Characterization of Compound

SEMICONMAUCTOLS ...ttt ittt ettt ettt sttt et b et eb e bt e bt ea bt eh b e eh e e sb e e sbe e Ee e beea e e eh e e eb e e bt e nbeesbesseesbeesbeesbeennas
Julia Deitz, Timothy Ruggles, Stephen Lee, Andrew A. Allerman, C Barry Carter, Joseph
Michael

HO02-THIN FILM TRANSISTORS 16 (TFT 16)

HO02 - Device, Modeling, Simulation, and Reliability

(Invited) Approach to Oxide Tfts with High Mobility & Stability.........ccccccevreiiiiiniineeee e
Hideo Hosono

(Invited) Improved Thin Film Transistor Model Predicts TFT Operation in the THz Range...............ccoeee
Michael Shur, Xueqing Liu, Trond Ytterdal

(Invited) Thin-Film Transistor Accumulation-Mode Modeling ..........c.ccooviiiiiiiniiniiie e
John F Wager

(Invited) Modeling Oect Devices for Circuit SIMUIAtioNS...........cevviiiiiiiiiiieieee e
Laurie Ellen Calvet, Zonglong Li, Hsing Tseng, Anton Weifsbach, Hans Kleemann

(Digital Presentation) Negative Bias [llumination Stress on a-Igzo TFT with a Top Barrier.............c.ccoe.e..
Jih-Chao Chiu, Eknath Sarkar, Yuan-Ming Liu, Song-Ling Li, Ming-Xuan Lee, Yu-Ciao Chen,
Chia-Chun Yen, Tsang-Long Chen, Cheng-Hsu Chou, Cheewee Liu

Intrinsic Channel Mobility Associated with Extended State Transport in IGZO TFTs ........cccoevviininiinnnnns
Muhammad Salahuddin Kabir, Eli Powell, Robert G. Manley, Karl D. Hirschman

HO02 - Oxide, 2D, SiGe, 2D, poly-Si, and a-Si:H TFTs

(Invited, Digital Presentation) Oxide TFTs Based on Semiconductors and Semimetals..........cc.ccooevrvrnnennn.
Jiawei Zhang, Josh Wilson, Aimin Song

(Invited, Digital Presentation) Evaluation of Polycrystalline-Si;.xGex Thin-Film Transistors Grown

Laterally on a Glass Substrate Using a Continuous-Wave Laser..........ccoccvvirieiiieiieeneie e
Akito Hara, Tatsuya Sagawa, Kotaro Kusunoki, Kuninori Kitahara

Influence of Molecular Adsorption on MoS,; Memtransistor Switching Kinetics ..........c.covvvvviviiiiinininnnns
John M Cain, Christopher M Smyth, Xiaodong Yan, Stephanie E Liu, Vinod K Sangwan, Mark
C Hersam, Stanley S Chou, Tzu-Ming Lu

(Invited, Digital Presentation) Nondegenerate Hydrogen-Doped Polycrystalline Indium Oxide

(InOx:H) Thin Films for High-Mobility Thin Film Transistors..........ccccuvriiiiiiiniiieiininesiseeeee e
Mamoru Furuta, Yusaku Magari

HO02 - P-channel and Organic TFTs

(Invited) Achieving Lower Power Logic Using P-Type Metal Oxide Thin Film Transistors.............c.ccocvven.
Niels C A van Fraassen, Sanggil Han, Kham Niang, Andrew J. John Flewitt

Fabrication and Characterization of p-Type Thin-Film Transistors Using Sete Active Layer

Deposited by Pulsed Laser ADIAtION.........cccoiiiiiiiiiiiiiiit e
Kyunghee Choi, Sooji Nam, Himchan Oh, Ji-Young Oh, Sung Haeng Cho



(Digital Presentation) The Effect of a Copolymer Interfacial Layer on the Performance of Organic

Thin-Film TIanSIStOTS .....ccviiiiiriiiiiiiei i e bbb s sre s 1631
Eyob Negussie Tarekegn, Mastooreh Seyedi, Igor Luzinov, William R. Harrell

UV/Ozone Based Facile Surface Modulation Technique for Efficient Organic Thin Film Transistor ........... 1632
Sk Shaharukh, Achintya Dhar

(Digital Presentation) Effect of Active Layer Thickness on Organic Thin-Film Transistors.............cc.ccvevenine 1633

Vijai M. Moorthy, Viranjay M. Srivastava

HO02 - Short-Channel TFTs

(Invited) Nanospike Electrode Thin-Film Transistors: A New Design for Improved Nanoscale Tfts............ 1635
Ananth Dodabalapur, Kelly Liang, Calla McCulley, Yuchen Zhou, Xiao Wang, Xin Xu

(Invited) Metal Oxide Thin-Film Transistors with Deep Submicron Channel Enabled By Self-
Aligned Nano Gap PatterMing.........c.ccveiririirieiieiee e sr e sneenn e nne e e e nnee s 1636
Sung Haeng Cho, Chihun Sung, Sooji Nam

(Invited) Short Channel Coplanar Amorphous-Indium-Gallium-Zinc-Oxide Thin-Film Transistors

on Polyimide Substrate for High Resolution Displays ........cccocceiiiiiiiiiiiiiineseeese e 1637
Jiseob Lee, Jin Jang
(Invited) Vertical Transparent ZnO TFT Based on a Stack of Thin-Films Deposited in Solution.................. 1639

Tayeb Mohammed-Brahim, Sajid Hussain, Lei Wei

HO02 - Advanced Processes

(Invited, Digital Presentation) Ion Implantation for Amorphous-InGaZnO Sheet Resistance Control

TECRIIGQUE ...ttt b et h e b e h e ekt e s Rt e et e he e eh e e ekt e b e e bt e s b e e et e e b e e nh e e nbe e nbeeeeenneeneenne e e 1641
Toshimasa Ui, Keisuke Yasuta, Yuya Yamane, Junichi Tatemichi

(Invited) Hydrogenated Polycrystalline In,O3 (In,O3:H) Thin-Film Transistor with High Mobility

Exceeding 100 cm?V~!s™! Via Solid-Phase CryStalliZation ...........oceeeeururirininiieereeneesseseseseseesesesessseeseseeens 1643
Yusaku Magari, Taiki Kataoka, Wenchang Yeh, Mamoru Furuta

(Digital Presentation) High Performance Back-Channel-Etch Igzo TFT with Self-Passivate HfO,

By Backside EXposure TEChNOIOZY .......ccviiviiiiriiiiiiiiiiiit e 1644
Tsung-Che Chiang, Zhen-Hao Li, Po-Tsun Liu, Yue Kuo

(Invited) High Performance Fully Solution Processed Transistors Towards Flexible Sustainable

B [T o) 11 ot OSSR 1646
Juan Paolo Bermundo, Dianne Corsino, Umu Hanifah, Yukiharu Uraoka

Performance Enhancement of Solution-Processed SixSnyO TFTs using Solution Combustion

SYTIERESIS .ttt r R Rt n e n e r e n e 1648
Candell Grace Paredes Quino, Juan Paolo Bermundo, Mutsunori Uenuma, Yukiharu Uraoka

Electrical Performance Enhancement of Fully Solution-processed Amorphous In-Zn-O Thin-Film

Transistor via Argon Plasma TIEAtMENLT...........cccveviriiiiiiiiire i 1651
Umu Hanifah, Juan Paolo Bermundo, Mutsunori Uenuma, Yukiharu Uraoka
Process Development of Amorphous Indium Tin Gallium Oxide (ITGO) Thin Film Transistors................ 1654

Eli Powell, Muhammad Salahuddin Kabir, Bin Zhu, Robert G. Manley, Karl D. Hirschman

(Digital Presentation) Power Efficient Transistors with Low Subthreshold Swing Using Abrupt
SWILCHING DBVICES ...ttt b ettt bt b e Rt bt h e s e et b st bbbt e e e e b e enenne e 1656
Jamal Aziz, Honggyun Kim, Deok-Kee Kim

HO02 - Applications, Circuits, Flexible Electronics, Sensors

(Invited) Progressive Involvement of Thin Film Technologies in Connected Objects to Meet New
SOCIELAL CRALLEIZES ....eeveieeiieieiti ettt e e e bt e n e r e e e s e s reenreenneennes 1657
Olivier Bonnaud



(Invited) Oxide TFT Applications: Principles and Challenges ...........cc.covviiiiiiiiiiiiic s 1659

Yue Kuo

(Invited) Challenging for High-Performance Oxide-TFT Based INVerters...........cccccvvvniniiiniinicicnininennns 1661
Kenji Nomura

(Invited) Organic Thin Films Transistors: From Mechanical to Biochemical Sensors............ccccccovrinirennns 1662

Damien Thuau
Flexible Amorphous Indium-Gallium-Zinc Oxide Thin-Film Transistor with Aluminum Oxide Gate

Insulator on Polyimide Substrate By Spray Pyrolysis for Foldable Display ............ccocvvviiiniineniiincnennns 1664
Jinbaek Bae, Jin Jang
(Invited, Digital Presentation) Heterogeneous IGZ0O/Si CFET Monolithic 3D Integration ...........c.ccoceverveee. 1666

Yao-Jen Lee, Shu-Wei Chang, Wen-Hsi Lee, Yeong-Her Wang

HO02 Poster Session

(Digital Presentation) Degradation and Recovery of Low Temperature Poly-Si Thin Film

Transistors Under DC and AC Bias StreSSeS .........ccvviiiiiiiiiiiiiiiiii i 1668
Han-Wen Liu, Shu-Wei Syu, Bo-Xiang Huang

(Digital Presentation) Instability of a-Si:H TFTs under Simultaneous Ultraviolet Light Illumination

and DIfferent Bias StrESSES.......iiuiiiiiiiiiiiiiiiii i 1669
Han-Wen Liu, Tzu-Cheng Hung, Bo-Xiang Huang

A New Pixel Circuit Compensating for a Decrease in Luminance of the Stretchable Active Matrix

Organic Light Emitting Diode Display.........ccociiiiiiiiiiiiiiiiii e 1671
Byung Seong Bae, Hyuk Su Lee, Eun Seong Yu, Seo Jin Kang

Micro LED Display Pixel Circuit Using Amorphous Indium-Gallium-Zinc Oxide Thin-Film

B4 1 1 () OO T TR U PR TP U R PUROTRTOPRPP 1674
Seo Jin Kang, Eun Seong Yu, Hyuk Su Lee, Byung Seong Bae

A Light Shield Temperature Sensor for a Display Backplane .............ccccooviiiiiiiiininiicccce e 1676
Eun Seong Yu, Seo Jin Kang, Hyuk Su Lee, Byung Seong Bae

2D MoS; Pattern from Sol-Gel-Processed Precursors Using Jet Printer for TFT Application............c.cc....... 1678

Woon-Seop Choi, Thi Thu Thuy Can

H03-LOW-DIMENSIONAL NANOSCALE ELECTRONIC AND PHOTONIC DEVICES 15

HO03 - Digital Only Presentations

(Invited, Digital Presentation) Aqueous Zinc Battery for Safe Energy Storage...........cccoovvviiiiiiiiiiininnnnns 1679
Chunyi Zhi

(Invited, Digital Presentation) Ternary III-Sb Nanowires: Synthesis and Their Electronic and

OptoelectroniCs APPLICALIONS. .. ..viuiiiiiiiieiti it st s sre s 1680

Sen Po Yip, Wei Wang, Johnny C Ho

(Invited, Digital Presentation) High-Efficiency and Stable Perovskite LEDs and Displays with

Nanophotonic MEthOS ..........ccuiiiiiiiiiiiiiiii e e 1681
Qianpeng Zhang, Daquan Zhang, Xiaofei Sun, Beitao Ren, Zhiyong Fan

(Invited, Digital Presentation) Heterogeneous Integration of Ultrahigh-K Single-Crystalline SrTiO3

Membranes for Two-Dimensional EIECIIONICS .........cueriiiriiiiiiiiieiescse e s 1682
Jing-Kai Huang, Yi Wan, Junjie Shi, Ji Zhang, Ya-Ping Chiu, Sean Li, Lain-Jong Li

(Invited, Digital Presentation) Photoactivated In,O3/GaN NW Sensors for Monitoring NO> with

High Sensitivity and LOW POWET ........ccoiiiiiiiiiiicc e 1683
Jafetra Rambeloson, Qiliang Li, Dimitris E loannou

(Digital Presentation) Enhancement on Degradation of Organic Dye through Piezophototronic

Activities by High Entropy Oxide-(CaZrY CeCr)O; / BisTi3012 Nanocomposite ..........covvrvrveveneenenennenes 1686
Shun Cheng Chang, Jyh-Ming Wu



(Digital Presentation) Influence of Fin Width Modulation on Nanoscale FINFET ............cccccoovviiiiiinnns 1687
Rituraj S. Rathore, Viranjay M. Srivastava

HO03 - Low-Dimensional Nanoscale Electronic and Photonic Devices 1

(Invited) Carbon Dots — Unlocking Optical Properties for Applications in Imaging, Sensing and

ENEIZY oo s 1690
Rafik Naccache

(Invited) Carbon Materials for SUStaiNability ..........cccerveriiiriiieiei e 1691
Pei Dong

(Invited) Nanostructured Electrochemical Devices and Self-Powered Systems for Biosensing .................... 1692
Yuanjing Lin

Self-Powered Water Disinfection System Acheving a Novel Oxidation-Assisted Electroporation

Mechansim with Rotational Triboelectric NanOgenerator............cuecveririeriereesiee e 1693

In-Yong Suh, Dong-Min Lee, Sang-Woo Kim

Ambient Humidity-Induced Phase Separation for Electrospun Fiber Morphology Engineering

Toward Piezoelectric Self-POWered SeNnSING ..........ccvrririiiiiiiniieie e 1695
Dabin Kim, Sooun Lee, Sangryun Lee, Yong-1l Kim, Sihyeon Kum, Sang-Woo Kim, Yunseok
Kim, Seunghwa Ryu, Miso Kim

(Invited) Highly Active Metal Pyrites Catalysts for a Low-Cost, High-Performance

Polysulfide/Ferrocyanide Redox FIOW Battery..........cocviiriiiiiiiiieiieeees e 1696
Yifan Dong

HO03 - Low-Dimensional Nanoscale Electronic and Photonic Devices 2

(Invited) Enhanced Efficiency of AlInN Nanowire Ultraviolet Light-Emitting Diodes Using

Photonic CryStal STIUCIUIES ......oiviirieiieiieie ettt nre e n e e sn e aneenn e nneenne e e nnne s 1697
Hieu Pham Trung Pham Trung Nguyen, Ravi Teja Velpula, Moulik Patel, Barsha Jain,
Andressa Marangon

(Invited) Quantum Well Architecture to Realize High Optical Gain Lasing Media..........cccoovvvvviininininnnns 1699
Mikhail Zamkov, Dulanjan Harankahage

HO03 - Low-Dimensional Nanoscale Electronic and Photonic Devices 3

Thickness-Based Dispersion in Opal Photonic CryStals...........ccceviiiiiiiiiiiiiiissseeeee e 1700
Alex Grant, Colm O'Dwyer

Design of Highly Positive Triboelectric Materials Via Controlling Local Dipole.........c.ccccovvvveiinincnnnncnne. 1703
Donghyeon Kang, Jihye Kim, Sang-Woo Kim

(Invited) From Bulk to Nanostructured PErovSKItes. .........couiiiiriiiierierisiise s 1704
Johnny C Ho

(Invited) Biomimetic Eyes with Perovskite Nanowire Array Retina...........ccocooeovrineiiincinineceneee 1705

Leilei Gu, Zhiyong Fan
Strongly Quantum-Confined Perovskite Nanowire Arrays for Color Tunable Blue Light-Emitting

DHOAES. ... e 1707
Yu Fu, Zhiyong Fan
(Invited) Flexocatalysis of Single Pt Atoms Loaded Graphitic Carbon Nitride (g-C3Na) ...cocvvvviiviviniennenn 1708

Yu Teng Wang, Jyh-Ming Wu

HO03 - Low-Dimensional Nanoscale Electronic and Photonic Devices 4

(Invited) Metallic Transport Behaviors in Monolayer and Multi-Layer MoS, By Surface-Charge
Transfer Interaction with Redox-Active MOIECUIES..........ccovriiiiiiiii i 1709
Daisuke Kiriya



(Invited) Miniature Image Sensor Based on Van Der Waals Semiconductors...........cocovvviiininieniiininennns 1710
Sidong Lei

(Invited) Large Carrier Mobility in Graphene with Enhanced Shubnikov—De Haas Quantum

OISCILALIONS ...ttt ettt ettt ettt b e bt ekt e s bt e b b e eb e s b e e e E e e E e e mb e e ab e £ R e e ehe e eb £ 2Rt e a ke e s beeh b e sb e e sbeenbeeneeenneenns 1711
Bin Xiang, Ying Zhang

(Best Student Presentation Award) Ppb-Level Detection on Formaldehyde By Phase-Engineered

2D-WSe; Layers Grown By Plasma-Assisted Chemical Vapor Reaction ...........ccccoevviniiiniiiicicnincneince, 1712
Tzu-Wen Kuo, Wang Kuangye, Pin-Hsien Lee, Pei-Hua Wu, Ling Lee, Yu-Lun Chueh

Nano-Pattern Oxidation of WSe; Via Block Copolymer Self-Assembly for Highly Responsive

Homojunction PhOTOtIANSISIOTS ......c.veviririiisisieiiieieei ettt b bbb nnennenreene s 1714
Miae Kang, Kihyun Kim, Joona Bang, Jihyun Kim

Novel Design of 0D Nanoparticles-2D Transition-Metal Dichalcogenides Heterostructured Devices

for High-Performance Optical and Gas-Sensing APPlICAtIONS .........ccervirireiieieenieie e 1715
Shin-Yi Tang, Teng-Yu Su, Tzu-Yi Yang, Yu-Lun Chueh

HO3 - Low-Dimensional Nanoscale Electronic and Photonic Devices 5

(Invited) Rare Earth Doped NanopartiCles .........c.cueoirririeieeieeieese e 1717
Fiorenzo Vetrone

(Invited) Wireless Healthcare Flexible Sensor System with Comfortable and Precise Monitoring ............... 1718
Kuniharu Takei

(Invited) Stretchable Sensing Devices Combining Ionic Liquids and Soft Electrodes............ccccceoiiiiinnnnne 1719
Hiroki Ota

Wireless Self-Powered High-Performance Integrated Nanostructured-Gas-Sensor Network for

Future Smart HOmMES.......c.oociiiiiii 1720

Zhilong Song, Zhiyong Fan

(Invited) Sustainable Generator and in-Situ Monitor for Reactive Oxygen Species Using

Photodynamic Effect of Single-Walled Carbon Nanotubes in Ionic Liquids ..........ccccovviniiiiiiiiiinincinnee, 1721
Xiaozhou Huang, Erin Witherspoon, Yaonian Li, Sam Ward, Jingjiang Yu, H Felix Wu,
Hanping Ding, Qiliang Li, Zhe Wang, Pei Dong

HO03 - Low-Dimensional Nanoscale Electronic and Photonic Devices 6

(Invited) Triboelectric Nanogenerator as a New Energy Solution for Biomedical Applications.................... 1722
Sang-Woo Kim

(Excellent Student Presentation Award) Triboelectrification Induced Self-Powered Microbial

Inactivation with Nanowire-Enhanced Localized Electric Field ...........ccccooiiiiiiiiiiniiicccecee 1723
Young-Jun Kim, Sang-Woo Kim

Ultrasound-Mediated Triboelectric Nanogenerator as an Innovative Energy Solution for on-

Demand Transient EIECIIONICS ... ..ccuieuiiiiiiiiiie ittt st sbe et e b eaeesbeesbeanbeenbennee s 1724
Dong-Min Lee, Sang-Woo Kim

Researches and Applications of Nanostructured 2D Materials growth By Continuous Wavelength

| TS gl o (oSO PPPR 1725
Tzu Yi Yang, Yu-Lun Chueh

(Digital Presentation) Enhanced Streaming Vibration Potential By Silane-Modificated Mxene/PVA

Hydrogel for High-Performance Flexible Triboelectric Nanogenerator.........c.ccvevvevereeseereesesneeseeseeenenens 1726
Bo Yu Lai, Jyh-Ming Wu

HO03- Low-Dimensional Nanoscale Electronic and Photonic Devices 7

Photothermal Lasing-Assisted Synthesis of 2D Metal-Organic Framework and Its Application to
IMEIMOTY DEVICE ... ettt er e r e et s e r e s R e s R e nre e n e e e ame e ane e n e e ne e e 1727
Seung Woo Han, Chang Taek Lee, Moo Whan Shin



(Excellent Student Presentation Award) Confined Conducting Filaments in Resistive Random
Access Memory By Al,O3; Nanodome-Shaped Arrays (NDSAs) Via Glancing-Angle Deposition................ 1729
Ying-Chun Shen, Yu-Lun Chueh

Dual Threshold and Memory Switching Induced By Conducting Filament Morphology in Ag/WSe,

BaS@d ECM Cell....iiiiiiiiiiiiiiii ittt r et 1730
Mayur Chaudhary, Yu-Lun Chueh
First-Principles Study on the Origin of Tribo-Negative Nature of Polytetrafluoroethylene................c.cen.e. 1732

Sera Jeon, Dabin Kim, Sang-Woo Kim

(Digital Presentation) Resistive Switching and Brain-Inspired Computing in Perovskite Nanowires
AN QUANTUIT WITES ...ttt siee sttt ee st e st ste et e s e sst et eesteesteesteeeeeneeeseesae e st e enbeesteaseesseesbeesbeeneeeneeaneeaneenseenes 1733
Swapnadeep Poddar, Yuting Zhang, Zhesi Chen, Zichao Ma, Zhiyong Fan

HO03 Poster Session

(Excellent Student Presentation Award) Activated Biomass Converted Carbon in High-Efficient
Water Desalination By Capacitive DeIoNIZAtION ..........ceceriiririiieieniisiese st 1734
Rui He, Pei Dong, Yingchao Yang

HO3 - Low-Dimensional Nanoscale Electronic and Photonic Devices 8

Binder-Free Wood Converted Carbon in Water Desalination By Capacitive Deionization............cc.cccecvrinene 1735
Rui He, Pei Dong, Yingchao Yang

(Invited, Digital Presentation) Vertical Heterogeneous Integration of Metal Halide Perovskite

Quantum-Wires/Nanowires for Flexible Narrowband Photodetectors .........coovvviveiiiiiiiiesiiiiniee s 1736
Dagquan Zhang, Zhiyong Fan

Electrocatalytic Reduction of Nitrogen to Ammonia By Janus Wsse Nanowalls..........c.ccocvvviiiiininnnnne, 1738
Yu-Ren Peng, Shin-Yi Tang, Tzu-Yi Yang, Shu-Chi Wu, Yu-Lun Chueh

(Invited) Broadband and Broad Angle Enhanced Light Absorption in MoS, based Hetero Plasmonic

N3 4D (6111 LT T TSRO P PR PP PR 1739
Safayat Al Imam, Khandakar Mohammad Ishtiak, Quazi Deen Mohd Khosru

(Digital Presentation) Scalable Growth of Transition Metal Dichalcogenides for Next-Generation

B Vs Lo =] (15 (0 4§ (o1 SRR 1742
Shi Wun Tong, Man-Fai Ng

H04-GALLIUM NITRIDE AND SILICON CARBIDE POWER TECHNOLOGIES 12

HO04 - General

(Invited) Recent Progress in Wide-Bandgap Semiconductor Devices for a More Electric Future................. 1744
Isik C Kizilyalli, Olga Blum Spahn, Eric P Carlson

(Invited) Advances in High Power, High Voltage, Reliable GaN Products for Multi Kilo-Watt

Power Conversion APPLICATIONS. ......ccuueririirieriie ettt e sbe e sre e r e e e e aseeaneenneenneesne s rennnens 1745
Carl Neufeld, Geetak Gupta, Philip Zuk, Likun Shen
(Invited) Development of 3-inch AIN Single Crystal SUDSLrates..........cccvriirieiiieiinene e 1747

Robert T Bondokov, Kasey Hogan, Griffin Q. Norbury, Justin Mark, Sean P. Branagan, Naoki
Ishigami, James Grandusky, Jianfeng (Jeff) Chen

(Invited) Heterogeneous Materials Integration for Wide Bandgap Semiconductors ............cecvvviiiiininnnnns 1748
Mark S. Goorsky, Michael Evan Liao, Kenny Huynh, Yekan Wang, Brandon Carson, Lezli
Matto, Aviram Bhalla-Levine

HO04 - Ultra Wide Band Gap Technologies

(Invited) Ultrawide Bandgap Transistors for High Temperature and Radiation Hard Applications............... 1749
Michael Shur



(Invited) Deep Level Defects in AIN Studied By UV-Visible SpectroSCOPY.......cccoveriiiriiiniieiieienisesesnns 1750
Rafael Dalmau, Samuel Kirby, Jeffrey Britt, Raoul Schlesser

HO04 - SiC Technologies

Quantitative Analysis of Dislocations in 4H-SiC Wafers Using Synchrotron X-Ray Topography

with Ultra-High Angular RESOIULION ........ocviiiiiiiiiiieii e s 1752
Hongyu Peng, Zeyu Chen, Yafei Liu, Qianyu Cheng, Shanshan Hu, Balaji Raghothamachar,
Xianrong Huang, Lahsen Assoufid, Michael Dudley

Investigation into the Influence of Substrate Dislocations in 4H-SiC on the Subsequent Epitaxy and

Resultant Device PerfOrmMAancCe .........c.uouiiiiiiiiie ettt ettt ettt sb et sbesiee s 1753
Danielle Marie Hamann, Swapna Sunkari, Joshua Justice, Hrishikesh Das

Strain Analysis of High Energy Implanted 4H-SiC Epiwafer By Synchrotron X-Ray Plane Wave

TOPOZIAPNY ...ttt 1754
Zeyu Chen, Yafei Liu, Hongyu Peng, Qianyu Cheng, Shanshan Hu, Balaji Raghothamachar,
Michael Dudley, Reza Ghandi, Stacey Kennerly, Peter Thieberger

Cost-Effective Formation of Ti/Ni/Ti/Au Ohmic Contacts to n-type SiC Using SiO, Encapsulation

Layer during Phosphorous Implant ACtiVation ............ccooiiiiiiiiiiiii e 1756
Atsushi Shimbori, Alex Q. Huang

Effective Penetration Depths Investigation on Synchrotron X-Ray Topographic Images of Basal

Plane Dislocations in 4H-SiC Crystals through Ray-Tracing SImulation ...........ccccccererireiinieienenesenenns 1759
Qianyu Cheng, Hongyu Peng, Shanshan Hu, Yafei Liu, Zeyu Chen, Balaji Raghothamachar,
Michael Dudley

(Digital Presentation) Lifetime Prediction of SiC Power Module By Using Time-Series Analysis of

Acoustic Emission during POwer Cycling TeSt .........cccoviiiiiiiiiiiieie s 1762

Zheng Zhang, Hayate Sato, Yasuko Matsubar, Aiji Suetake, Naoki Wakasugi, Chuantong
Chen, Yasushi Sakurai, Katsuaki Suganuma

HO04 - GaN Bulk & Epitaxy

(Invited) Progress in Elucidating the Growth Process for Basic Ammonothermal GaN .............cccccocninennne 1763
Siddha Pimputkar

(Invited) Growth of Power-Grade GaN Substrates By the Near Equilibrium Ammonothermal

(NEAT) Method and Expansion of the Size to 100 MIM........ccccviiiiiiiiiiiiieiiceeee e 1764
Tadao Hashimoto, Edward Letts, Daryl Key, Benjamin Jordan, Ryan Godlewski

(Invited) Optical Characterization of Bulk GaN Substrates and Homoepitaxial Films.............cccoovviviiinnnenn 1766

Jaime A. Freitas, James C. Culbertson, Jennifer K. Hite, James Gallangher, Mona Ebrish,
Michael Mastro, Travis J. Anderson

Investigation of the Area Defects in Ammonothermal Grown Gallium Nitride Substrate Wafers ................. 1767
Yafei Liu, Hongyu Peng, Zeyu Chen, Qianyu Cheng, Shanshan Hu, Balaji Raghothamachar,
Michael Dudley

HO04 - GaN Devices

(Invited) Vertical Gallium Nitride Mosfets for Electric DIivetrains.........cocouveiieiinieneesee e 1769
Andrew T. Binder, Andrew A. Allerman, Caleb E. Glaser, Luke Yates, Brian D. Rummel,
Trevor Smith, Jeramy R. Dickerson, Jeffrey Steinfeldt, Gregory Pickrell, Paul Sharps, Robert
J. Kaplar, James A. Cooper

(Invited, Digital Presentation) The Challenges of Overcoming Defects in GaN Hemts for Operation

1N EXreME ENVITOMIMEIIES ...c.vviieiieiie ittt sttt b ettt ettt e st nne e enn e ene e nne e 1771
Brett Setera, Aristos Christou

(Invited) Vertical GaN Diodes: Effect of Growth Parameters, Indium Surfactants, and Device

Development for High-POWer EIECtIONICS. ......c..uoiiiiiiiiiieiii e 1772
James S. Speck, Esmat Farzana, Kai Shek Qwah



(Invited) Micromechanical Aspects of GaN Hemt Performance and Reliability ...........ccooovviviiiviiiiiniinnnns 1775
Md Abu Jafar Rasel, Nahid Al-Mamun, Sergei Stepanoff, Zahabul Islam, Aman Haque,
Douglas Wolfe, Fan Ren, Stephen J Pearton

I01A-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 22 (PEFC&E 22) -
DIAGNOSTICS/CHARACTERIZATION METHODS, MEA DESIGN/ MODELING

101A - Modeling

(Digital Presentation) A Coarse-Grained Molecular Dynamics Study on the Aggregation and
Adsorption Behavior of Ionomer from Solution Onto Pt/C Substrate...........ccoeeviiiiiiiiiiiiiiiiniee, 1776
Yuting Guo, Takuya Mabuchi, Gaoyang Li, Takashi Tokumasu

Modeling of Relative Humidity-Dependent Impedance of Polymer Electrolyte Membrane Fuel

Akihisa Tanaka, Keisuke Nagato, Morio Tomizawa, Gen Inoue, Masayuki Nakao

Modeling the Environment-Dependent Kinetics of Oxygen Reduction Reaction — Effect of Relative

HUINIAIEY ettt bbbt e Rt bt bt e b et e ne bbbt b e e e e nn e nenrenne s 1782
Masao Suzuki Shibata, Grace Anderson, Yu Morimoto, Iryna V. Zenyuk, Adam Z. Weber

Modeling of the dynamic behavior of an integrated fuel cell system including fuel cell stack, air

system, hydrogen system, and COOIING SYSTEIMN .......c.oruiiririiirieiieie st 1783
Shigeki Hasegawa, Yoshihiro Ikogi, Sanghong Kim, Miho Kageyama, Motoaki Kawase

Investigating Oxygen Reduction Reaction Using a Multiscale Modeling Approach for Polymer

Electrolyte Membrane FUEl Cell...........ccooiiiiiiiiiiiii e 1786
Zakar White, Shawn Litster

Unsteady Three-Dimensional Simulation of Water Condensation in Gas Diffusion Layer............ccccccocvvnnne 1787
Hiroshi Naito, Shuichiro Hirai

Predicting Local Transport Phenomena of PEMFC Catalyst Layers Using a Network Approach.................. 1788

Shahriar Alam, Ezequiel Medici, Kazuya Tajiri, Jeffrey S Allen

A Numerical Approach to Optimize Catalyst Layer Structure of Polymer Electrolyte Fuel Cells
Using Non-Isothermal Three-Dimensional SIMulation ..........ccocuvveieiiiiiiiiiciic s 1789
Mehrzad Alizadeh, Takahiro Suzuki, Shohji Tsushima

(Digital Presentation) Micro-Scale Simulation of PEFC Catalyst Layer with Dynamic Structure
Gen Inoue, Kayoung Park, Magnus So, Yuki Saito, Keita Nakano, Pham Thi Dung

I01A - GDL & MPL

Porosity, Porosity Heterogeneity and Morphology Characterization of Microporous Layers of

COMMETCIAL GAIS.....eeutieitiiie ettt bttt h e bt bt e bt e st e e s b e s b e e s b e e nbe e nbeeeeennesneenne e e 1793
Yen-Chun Chen, Felix N. Buechi, Chrysoula Karageorgiou, Jens Eller, Thomas J. Schmidt

Characterizing the Pore Network of Diffusion Media at the Pore Size Scale............coccoovviiiiiiennininninns 1795
Michele Bozzetti, Anne Berger, Robin Girod, Hubert Andreas Gasteiger, Vasiliki Tileli

Understanding the Impact of Microporous Layer Cracks on Pt Catalyst Degradation..........c.ccccoevvnerennenne. 1797

Celine H. Chen, Andrea Zaffora, Kaustubh Khedekar, Yu Morimoto, Plamen Atanassov, Sarah
Stewart, Lei Cheng, Christina Johnston, Iryna V. Zenyuk

Developing Next Generation High Performance Polymer Electrolyte Membrane Fuel Cells Using

Metal Foam As Gas Diffusion Layer.........coccuviiiiiiiiiiiiiisinie i 1799
Gaohua Zhu, Liang Wang, Yuqing Zhou, Hiroyuki Kawai, Masaki Ando, Ercan M. Dede,
Hongfei Jia, Iryna V. Zenyuk, Debasish Banerjee

Insights into PEMFC Water Management with Different Layer Properties ...........c.ccoovvvvviiiiiencncninineinns 1800
Mayank Sabharwal, Shiyi Wang, Tanvir Alam Arman, Siddharth Komini Babu, Ugur
Pasaogullari, Jacob S. Spendelow, Ahmet Kusoglu, Adam Z. Weber



Pairing Gas Diffusion Media for High-Power PEMFC Operation ..........c.cccvevvieiiinininisinesieesese s 1801
Yannick Garsany, Rachel Elizabeth Carter, Megan B. Sassin, Keith Bethune, Benjamin Gould

The Impact of Coating Defects on Water Transport in the Gas Diffusion Layer of PEM Fuel Cells.............. 1802
Alexandru Herescu

Effects of MPL Pore Size Distribution on Components of Oxygen Transport Resistance Increased
Due to Water Accumulation in @ PEFC ........c.ooiiiiiiiiiie ettt st nne e 1803
Katsuhiro Fujii, Suguru Uemura, Yutaka Tabe

(Digital Presentation) Effect of the Hydrophilic Layer in Double Microporous Layer Coated Gas
Diffusion Layer on PEFC PerfOrmance...........ccccveiveiiiiiiiniiiiieeeee st 1806
Peng Wang, Hironori Nakajima, Tatsumi Kitahara

101 A Poster Session

Imaging Liquid Water in a PEFC with High-Energy X-Ray Compton Scattering ..........c.cccoeveriviiviivnneeneenn. 1808
Naruki Tsuji, Tetsuya Miyazawa, Takuma Kaneko, Yuki Orikasa, Yoichiro Tsuji, Yoshiharu
Uchimoto, Hideto Imai, Yoshiharu Sakurai

Influence of Gas Humidity and Flow Rate on the Water Movement Direction through an Anion

Exchange Membrane FUEl Cell ........cccooiiiiiiiiiiii e 1810
Jose Luis Nava, Maria Isabel Isabel Leon Sotelo, Jonathan Valentin Reyes, Tatiana Romero,
Tzayam Perez

Platinum Dissolution Induced Catalyst Layer Degradation in Polymer-Electrolyte Fuel Cells for

Heavy-Duty-Vehicle APPLICAtIONS .......coviiiiiieiie it n e e nnne s 1812
Hailey Boyer, Clayton J. Radke, Adam Z. Weber

Role of Ionomer Dispersion in the Design of Microstructure of Catalyst Layers: Oxygen and

Hydrogen EvOlution REACHIONS.........ccviiiiiiiiieiie et 1813
Jong-Hyeok Park, Beom-Seok Kim, Jin Soo Park

High Resolution Observation of Liquid Water in Polymer Electrolyte Fuel Cell Using X-Ray Nano

Computed TOMOGIAPIY .....vveieeiieeiieie it r e r et e e st e e sre e nre e nre e neanreaneenne e 1814
Toshiki Watanabe, Akihisa Takeuchi, Masayuki Uesugi, Tomoki Uchiyama, Takahiko Asaoka,
Yoichiro Tsuji, Hideto Imai, Yoshiharu Sakurai, Yoshiharu Uchimoto

One-Step Synthesis of Selective Nife-Layered Double Hydroxide Anode Catalyst for Highly

Efficient and Stable Anion Exchange Membrane Water Electrolyzers, Operating with Seawater ................. 1816
Jiale Xing, Zhiqiao Zeng, Arkid Koni, Gholamreza Mirshekari, Wesley Best, Vikas Kumar,
Lauren Sammes, Leonard J. Bonville, Radenka Maric, Stoyan Bliznakov

Molecular Dynamics Simulation of Scattering and Surface Diffusion of Oxygen Molecules on

Ionomers in Catalyst Layers Of PEFCS.........ccooiiiiiiii e 1817
Tomoki Hori, Takuya Mabuchi, Ikuya Kinefuchi, Takashi Tokumasu

Analysis of Electrode Degradation By High-Potential Environment-Using Electrochemical

Impedance Spectroscopy in Polymer Electrolyte Membrane Fuel Cells..........cccoovniniiiiiniinecieceece 1819
Pilsoo Choi, Kwang Sup Eom

(Digital Presentation) Investigation of the Active Site on Rhodium Oxide for the Oxygen Reduction

Reaction Using In-Sitth XAFS ... s 1821
Takahiro Saida, Etsuko Niwa, Ryohei Igami, Miyu Mashiyama
(Digital Presentation) Simulation of Agglomeration in Polymer Electrolyte Fuel Cell Catalyst Inks............ 1823

Yuki Saito, Kayoung Park, Magnus So, Gen Inoue

Preparation and Characterisation of Microporous Layers Derived from Graphene Foam ................ccoeninne. 1825
Florence Cecilia Lee, Irfan Kusdhany, Mohammed Ismail, Derek Ingham, Kevin Hughes,
Stephen Lyth, Lin Ma, Mohamed Pourkashanian

Reverse Monte Carlo Modeling for Catalyst Nanoparticles in Polymer Electrolyte Fuel Cells By

High-Energy X-Ray Diffraction Measur€ment .............coceriiririiieieniinrinesreseseeee e 1826
Yuki Mizuno, Hirokazu Tsuji, Tomoya Uruga, Takuma Kaneko, Koji Ohara, Yoshiharu
Uchimoto, Hideto Imai, Yoichiro Tsuji, Yoshiharu Sakurai



(Digital Presentation) Small-Angle Neutron Scattering Analysis of Fuel Cell Materials.............ccccocvvvinnnnne 1828
Jun-ichi Suzuki, Yukihiko Kawamura, Kazuki Ohishi, Mitsuhiro Shibayama, Kosuke Hiroi,
Shin-ichi Takata, Yukinobu Kawakita, Toshiya Otomo, Hideto Imai, Maria Ohki, Takahiko
Asaoka, Yoichiro Tsuji, Kazuki Amemiya

101A - Cell Level Analytics

Comparing and Contrasting Fuel Cell and Electrolyzer Characterization Techniques..........cccoceeveiieeneennenne 1829
Rangachary Mukundan, Siddharth Komini Babu, Deborah J. Myers, David A. Cullen, Shaun
M Alia, Rod L. Borup

Evolution During Accelerated Stress Test of Performance and of the Catalyst Layer's lonomer
Physical and Chemical Structures in Proton Exchange Membrane Fuel Cell ............ccccooiiiiiiiiiiiciinn, 1830
Florian Chabot, Sébastien Rosini, Arnaud Morin

Advanced Voltage Break Down Analysis By Statistical Open-Source Tool Case Study Based on
Polymer Electrolyte Water EIECtrOLYSIS .......ciiiriiiiiiiiiiici i 1832
Arthur Dizon, Tobias Schuler, Adam Z. Weber, Nemanja Danilovic, Guido Bender

(Digital Presentation) Concentration Admittance Spectroscopy for Oxygen Transport Diagnostics

in Polymer Electrolyte FUEl CellS..........cooiiiiiiiiiiiiiiii e 1834
Ying Sun, Thomas Kadyk, Andrei Kulikovsky, Michael Eikerling

Quality Implications of Foreign Metallic Particles in the Membrane Electrode Assembly of a Fuel

7Y PSSRSO 1836
Nitish Kumar, Yixuan Chen, Amin Bahrami, Francesco P Orfino, Monica Dutta, Erin Setzler,
Alexander Agapov, Erik Kjeang

Operando Cerium Distribution Analysis on Through-Plane Membrane Electrode Assemblies in

2nd-Generation IMIRATL ........ooiiiiiii ettt ettt b et b e b e b e e sbe e bt et e saseeaeeabeebeenbeesbennee s 1838
Yuki Orikasa, Aika Takezawa, Kazuki Amemiya, Yoichiro Tsuji, Takahiko Asaoka, Maria Ohki,
Oki Sekizawa, Kiyofumi Nitta

Comparison of Serpentine and Interdigitated Monopolar Plates on the Performance of an Anion

Exchange Membrane Fuel Cell By CED ... 1840
Jonathan Valentin Reyes, Maria Isabel Isabel Leon Sotelo, José L. Nava, Tzayam Perez,
Tatiana Romero

Analysis of Hydrogen Feeding to the Anode of a PEMFC By a Transport Impedance Technique ................ 1841
Luis Duque, Antonio Molinero, Juan Carlos Oller, José Miguel Barcala, M. Antonia Folgado,
Antonio M Chaparro

Visualization of Combustion in Polymer-Electrolyte-Membrane Fuel Cell - Mechanism on Abrupt

Change from Moderate to Accidental SCale-...........cooiiiiiiiiiiee e 1843
Manh Ngo, Kohei Ito, Hironori Nakajima, Takahiro Karimata, Tomoko Saitou

(2021-2022 ECS Toyota Young Investigator Fellowship) Understanding and Suppression of Cation

Transport into Polymer Electrolyte Membrane Fuel Cell............ccooeiiiiiiiiiiiiiceseceeeeeee e 1844
Tanvir Alam Arman, Mayank Sabharwal, Kenneth C. Neyerlin, Jacob S. Spendelow, Adam Z.
Weber, Ugur Pasaogullari, Rangachary Mukundan, Rod L. Borup, Siddharth Komini Babu

Water Movement Direction through an Anion Exchange Membrane Fuel Cell Exerted By Gas

Humidity and Flow Rate: A SImulation StUAY ........ccccooiiiiiiiieceesee e 1846
Maria Isabel Isabel Leon Sotelo, Jonathan Valentin Reyes, Tatiana Romero, Tzayam Perez,
José L. Nava

(Digital Presentation) Effect of Compression Pressure on Water Removal and Power Generation

Performance of PEFC with Modified Electrode/Channel Structure ............ccovevererenininiesieieee e 1848

Reiya Kaneko, Tatsuki Furukawa, Kosuke Nishida

101A - X-Ray Imaging & Scattering

Investigating the Influence of Humidity on Liquid Water Transport Mechanisms in Fuel Cell Gas
Diffusion Layers Using Operando X-Ray Computed Tomography..........coocvvveieiieninienenineceeseene s 1851
Leya Roshani Kober, Pranay Shrestha, Chaeyoung Tina Ham, Aimy Bazylak



Operando Liquid Water Saturation in PEFC Catalyst Layers Determined Via Small Angle X-Ray

N Lo 111011 SRR P PP PR 1853
Kinanti Hantiyana Aliyah, Christian Appel, Christian Prehal, Manuel Guizar Sicairos, Lorenz
Gubler, Jens Eller

Visualization of Water Distribution in Fuel Cell Microporous and Catalyst Layers with 3D

Nanoscale X-Ray IMAZING ........coiuiiiiiiiiiii ettt ettt et b e s se e beesbeesbeenneennas 1855

Sara Abouali, Bharathy S. Parimalam, Fabusuyi Akindele Aroge, Francesco P Orfino,
Monica Dutta, Erik Kjeang

3D Visualization of Liquid Water in Catalyst Layer Using X-Ray CT........cccccocuvviiiniininiininiice e 1857
Takaya Sugahara, Takashi Sasabe, Hiroshi Naito, Manabu Kodama, Shuichiro Hirai

Pore-Scale Saturation and Liquid Water Pathways in PEFCs: Insights from Correlative 2D and 3D

X-RAY TMAGINZ ..ot r ettt r et 1859
Fabusuyi Akindele Aroge, John A MacDonald, Jonathan Halter, Sara Abouali, Francesco P
Orfino, Monica Dutta, Erik Kjeang

Anomalous Small-Angle X-Ray Scattering of Fuel-Cell Catalyst Samples..........cccocovveriiinieiinninnneiene, 1861
Albert Mufundirwa, Yoshiharu Uchimoto, Hideto Imai, Yoichiro Tsuji, Hiroyuki Iwamoto,
Yoshiharu Sakurai

Visualizing 4D Pore-Scale Gas Transport in Operating PEM Electrolyzers Using X-Ray Computed

TOIMOZIAPNY ...t bR 1864
Chaeyoung Tina Ham, Pranay Shrestha, Leya Roshani Kober, Aimy Bazylak

Damage-Free Femtosecond X-Ray Laser Snapshot Imaging of Catalyst Layer Nano-Structures of

Polymer Electrolyte Fuel Cells...........ccooiiiiiiiiiiiii s 1865
Akihiro Suzuki, Yoshiya Niida, Yasumasa Joti, Yoshitaka Bessho, Yoshinori Nishino

In-Situ X-Ray Scattering Study of Iridium Oxide Catalyst for Polymer Electrolyte Membrane

Water Electrolyzer during Ink Sonication and Drying ProCess ..........ccovvrviirieiieiininene e 1868
Jaehyung Park, Nancy N. Kariuki, Deborah J. Myers

(Digital Presentation) Characterization of Molecular Aggregation State in Deteriorated Nafion

Membrane on the Basis of X-Ray Diffraction Measurement .............ccocvvvreiieieenieneneseseseseeneese e 1869
Tomoyasu Hirai, Tamio Seko, Wataru Higashiguchi, Syuji Fujii, Yoshinobu Nakamura

101A - Catalyst Laver 1

Understanding the Origin of Gas Transport Resistance in Fuel Cell Catalyst Layers ..........c.cccooveviveiiniennns 1870
Kazuma Shinozaki, Shuji Kajiya, Shunsuke Yamakawa, Naoki Hasegawa, Takahisa Suzuki,
Masao Shibata, Ryosuke Jinnouchi

Electrochemical Diagnostics and Innovative Electrode Architectures to Investigate and Improve

Mass Transport in Platinum Group Metal-Free Catalyst LaYers .........cccocvvvirieiiieeiecie e 1872
Luigi Osmieri, Tanvir Alam Arman, Guanxiong Wang, Hao Wang, Kenneth C. Neyerlin,
Siddharth Komini Babu, Jacob S. Spendelow

Graded Catalyst Layers As a Strategy to Increase Power Density and Reduce Catalyst Loading.................. 1874
Patrick Fortin

Study of Mechanical Properties of Membrane-Electrode Assemblies for Proton Exchange

Membrane Fuel Cells By the Small-Punch Technique ............cccooveiiiiiiiiiiiicnece e 1875

Rebeca Hernandez, Susana Merino, Daniel Plaza, Luis Duque, M. Antonia Folgado, Antonio
M Chaparro, Marta Serrano, Gonzalo de Diego

Analysis Method of Oxygen Permeation Resistance of Ionomer in Cathode Catalyst Layer in PEFC.......... 1877
Hikaru Ogawa, Miho Kageyama, Hisaaki Gyoten, Motoaki Kawase

Development of PEFC Low Pt-Loading Graphene Catalyst Layer By Electrospray Method for

Increasing OULPUL POWET ........oiiiiiiiiiie i e 1880
Masaya Okano, Suguru Uemura, Yutaka Tabe



Patterned Nafion Membranes for Improved Transport in PGM-Free PEMFC Cathodes............cccccooveninnnne.
Tanvir Alam Arman, Aman Uddin, Shuo Ding, Yanghua He, Cankur Cetinbas, Jui kun Peng,
Xiaohua Wang, Rajesh Ahluwalia, Hui Xu, Gang Wu, Siddharth Komini Babu, Shawn Litster,

Ugur Pasaogullari, Jacob S. Spendelow

(Digital Presentation) Validation of Python-Based Automated Analysis Approach for Processing

STEM/EDS Maps of Catalyst Samples in AEMFCs —a Comparative Study...........ccccoevniniiniiiininiinninn,
Mariah Batool, Andres O. Godoy, Martin Birnbach, Dario R. Dekel, Jasna Jankovic

101A - 32 Catalyst Laver 2

Effects of Catalyst Composition, Loading, and Spray Parameters on the Performance of Unitized

Regenerative Fuel Cell Membrane Electrode ASSEMDBIIES.........cccviieriiiiiiiiiiiicie s
Jose Fernando Godinez Salomon, Michael E. Urena, Christopher P. Rhodes

(Digital Presentation) Investigation on Effects of I/C Ratio on Dispersion Structure of PEFC

Catalyst Ink By Scanning Electron Assisted Dielectric MiCTOSCOPY ......covriiirieriinenininescseeeese e
Takashi Sasabe, Toshihiko Ogura, Koki Okada, Katsunori Sakai, Shuichiro Hirai

Quantitative Analysis of Fuel Cell Cathode Catalyst Layer Degradation Using Scanning

Transmission Electron Microscopy and Energy Dispersive SpectroSCOPY .......ccvevverreriniresisieenieienesesennens
Matthew Coats, Samantha Medina, Jonathan Braaton, Lei Cheng, Nathan Craig, Christina
Johnston, Svitlana Pylypenko

Catalyst Layer Resistance, Utilization, and Degradation in PEM Electrolysis ...........ccoovvvviiiiiineninincnennns
Elliot Padgett, Guido Bender, Andrew Haug, Krzysztof A. Lewinski, Fuxia Sun, Haoran Yu,
David A. Cullen, Andrew Steinbach, Shaun M Alia

Decoding the Electro-Chemo-Mechanical Coupling in Core-Shell Nanoparticles for PEFC Catalyst

Navneet Goswami, Partha P. Mukherjee

In-situ Electrochemical Diagnostics for Morphological Study of CO, Reduction Electrodes ......................
Prantik Saha, Tim Van Cleve, Kenneth C. Neyerlin

Multi-Atom PGM Based Catalyst for Highly Efficient Oxygen Reduction Reaction(ORR) and

Hydrogen Oxidation Reaction (HOR) in Alkaline ENVITONMENt.........c.coovreiiiienienenenese e
Horie Adabi Firouzjaie, Abolfazl Shakouri, Christopher Williams, John R Regalbuto, Alexey
Serov, William Earl Mustain, Andrea Zitolo, Tristan Asset, Frederic Jaouen, Horie Adabi
Firouzjaie

Structural Aspects of Materials in Optimization of Fuel Cell Electrodes. ........ccvoovviierieriieieninnesee e sieenes
Anna Serhiivna Ostroverkh, Janik Scharf, Aristide Da Rosa, Markus Kiibler, Viadislav Gridin,
Sandeep Yadav, Jorg J. Schneider, Ulrike I. Kramm

101A - Electrolyzer Analysis

Operando Measurement of Hydrogen Crossover in Proton Exchange Membrane Electrolysis Cells
At DIfTErENTIAL PrESSUIES. ..o vviitieitieiieeie et eee st ste et te et ee st e steeste e te et e aseesseesteenteesteeseesseesreesaeeneeeneeaneeaneenseenes
Jacob A Wrubel, Jason Zack, Andrew M Park, Guido Bender

Using Distribution of Relaxation Times Analysis to Explore Overpotentials in Proton Exchange
Membrane Water Electrolyzers Utilizing Sintered Metal and Fibrous Titanium Porous Transport

Alanna M. Gado, Stoyan Bliznakov, Leonard J. Bonville, Radenka Maric
(Digital Presentation) Solving the Mystery of Ohmic Resistance in Zero-Gap Alkaline Water
Electrolyzers Using Electrochemical Impedance Spectroscopy and Polarization Curves..........ccc.ceevrverinene
Rodrigo Lira Garcia Barros, Matheus Theodorus de Groot, John van der Schaaf



I01A - Electron & Neutron Imaging

Automating Correlative Electron Microscopy for Heavy Duty Fuel Cell Development............ccccocvvenennnne. 1901
David A. Cullen, Haoran Yu, Michael J. Zachman, Jaehyung Park, Nancy N. Kariuki,
Leiming Hu, Rangachary Mukundan, K.C. Neyerlin, Deborah J. Myers

Atomic-Scale Strucural Analysis of Pt-Based Nanoparticles Using Scanning Transmission Electron
IMICTOSCOPY -ttt eresteateette ettt bbb sttt bt bbbt et b e R bbb e bR e R b e bt e e st R e bt e b e bt e bt e e e e e n e r e er s 1902
Akihide Kuwabara, Yuki Omori, Hsin-Hui Huang, Shunsuke Kobayashi

Investigation of Liquid Water Behavior and Performance of PEFC Catalyst Layers Using a

Microdevice and in-Operando Infrared MiCTOSCOPY ......ccerviiririiiieiiniiniiie e 1903
Takahiro Suzuki, Ryota Kobayashi, Katsuyoshi Kakinuma, Makoto Uchida, Akihiro liyama,
Shohji Tsushima

Advanced Electron Microscopy Techniques for PGM-Free Catalyst Characterization............ccccceeeverenncne. 1905
Michael J. Zachman, Haoran Yu, Shengwen Liu, Yachao Zeng, Yi Li, Gang Wu, David A.
Cullen

Operando Neutron Radiography Measurements of a Zero-Gap Alkaline Electrolysis Cell ............coccovvrenene 1907

Stefanie Renz, Tobias Arlt, Nikolay Kardjilov, Lukas Helfen, Cyrille Couture, Alessandro
Tengattini, Felix Lohmann-Richters, Werner Lehnert

Fuel Cell Imaging with a Wolter Optics Neutron MICTOSCOPE .........ccvervirririeiieeeiesiesiesresiesieeseeneere s see e 1909
Daniel Hussey, Michael Cyrus Daugherty, Youngju Kim, Jacob Michael LaManna, David
Jacobson

Fast Neutron Tomography of Fuel Cells Enabled By Seeded Tomography Reconstruction ..............cccccevee. 1911
Jacob Michael LaManna, Michael Cyrus Daugherty, Youngju Kim, Daniel Hussey, Eli Baltic,
David Jacobson

Probing Heterogeneous Water Distributions within Fuel Cell Membranes Using Combined Neutron

and X-Ray Tomography (INEXT) .......coiieriiireiieieiee sttt n et nnenreeneas 1913
Pranay Shrestha, Jacob Michael LaManna, Kieran Fahy, Junseob Kim, ChungHyuk Lee,
Keonhag Keonhag Lee, Eli Baltic, David Jacobson, Daniel Hussey, Aimy Bazylak

101B-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 22 (PEFC&E 22) -
DESIGN, FABRICATION AND OPERATION OF CELLS, STACKS AND SYSTEMS

101B - Digital Only Presentations

(Digital Presentation) Development of Composite Graphite Plate with Multiple Functional Layers

L) A ' 1 SRS 1914
Runlin Fan, Junsheng Zheng, Jing Chen, Yuhang Peng

(Digital Presentation) Correlative Evaluation Between Water Concentration and Voltage

Fluctuation of PEFC Under Low-Humidity and Load-Change Operations Based on Laser

8 1CTe L0 T ) P TPTURPRTR 1915
Kosuke Nishida, Naoki Yamaya, Hanwen Yin, Toyofumi Umekawa, Masahiro Kawasaki

(Digital Presentation) Thermal Management for Liquid-Cooling PEMFC: From Temperature

Control Scheme Towards Control Strategy Modeling.........c.coceeieiiiiiiiiiiiicieree e 1917
Yang Yu
(Digital Presentation) A Constant Deformation Modulus for the Simulation of Gas Diffusion Layer........... 1919

Shi Qitong, Feng Cong, Pingwen Ming

101B - Flow Fields/Bipolar Plates

Tailoring Flow Field Channel Aspect Ratio for Efficient Mass Transport and Compression in Fuel

Harsharaj Birendrasingh Parmar, Eric Alexander Chadwick, Pranay Shrestha, Aimy Bazylak



An Innovative Approach to Design and Optimize Flow Field Pattern of Polymer Electrolyte

Membrane FUel Cell.........ccoiiiiiiiiiiiiiii 1921
Takayuki Tsukamoto, Tsutomu Takayama, Yuhei Miyamoto, Keisuke Komiyama, Masakazu
Yoneda

Effects of Partially Narrowed Flow Channel on Performance of Polymer Electrolyte Fuel Cell................... 1923
Yulei Ma, Hisaaki Gyoten, Miho Kageyama, Motoaki Kawase

Biomimetic Microchannels for the Passive Management of Water in PEM Fuel Cells ...........cccccoovnininnnne. 1925
Eric Alexander Chadwick, Pranay Shrestha, Harsharaj Birendrasingh Parmar, Aimy Bazylak,
Volker Schulz

Suitability of Composite Feed-Stock Material for Bi-Polar Plates Using Low-Cost Additive

IMANUTACEUTIIIZ 1.ttt r bbb e b e bbbt e e st b et bt be e e e s nenr e nr s 1926
David Alexander, Bianca Myraih Ceballos, David Yapell, Christian Ruiz, Rod L. Borup,
Tommy Rockward

Multiwalled Carbon Nanotube-Filled Polymer Composites for Direct Injection Molding of Bipolar

o BT PTROTTOPTOPTURTPRUTROTN 1927
Chadwick J Kypta, Brian A Young, Anthony Santamaria, Adam S Hollinger

Gold-Reduced Graphene Oxide Composite Coating on Stainless Steel 316L As Bipolar Plate for

Proton Exchange Membrane Fuel Cell..........ccooviiiiiiiiiiiiiiii s 1929
Jinmyeong Seo, Jung-Joon Park, Wang Qing, Fan Yang, Sanghwa Yoon, Bongyoung Yoo

101B - Recycling of Fuel Cell/Electrolyzer Materials

(Invited) Sustainable Platinum Group Metal (PGM) Recycling of Proton Exchange Membrane Fuel

Cells and Electrolyzer Cells (PEMFCs & ECs) As a Vital Step Towards Truly Renewable and

Green Energy Conversion TeChNOIOZIES .........cciiiiiiiiiiiiiiiiiiieec e 1930
Shuang Ma Andersen, Raghunandan Sharma, Lars Christian Larsen, Mikkel Juul Juul
Larsen, Laila Grahl-Madsen

Simultaneous Generation of Clean Water and Electricity Via Desalination Fuel Cells............ccccooevirininnnne. 1932
Matthew Suss, Shada Abu Khalla, Arunchander Asokan, Salman Abdalla

Influence of Operating Parametres on PEM Based Ecmr for Hydrogen Production in Pressurised

(070} 1 e 1150 ) o 1934
SRI Harsha Sri Harsha Vinnakota, R Balaji, A.S Brindha, Lakshman Neelakantan, Krishnan
Ramya

101B - Alternative Fuels and Oxidizers

Optical Observation of Water and Hydrogen Bubble in Cathode Toluene-Methylcyclohexane Flow

inside Direct Toluene Hydrogenation Cell ............cccoiiiiiiiiiiiiieiese e 1935
Kaito Shigemasa, Sunpil Jang, Fatima Reyna, Kaisei Inoue, Takuto Araki, Takuma Terao,
Kensaku Nagasawa, Shigenori Mitsushima

Visualization of Hydrogen Bubbles in Porous Transport Layer in Toluene Direct Electro-

Hydrogenation Electrolyzer Using X-Ray CT SYStEM .......ccccviiiiiiienieriinisesiiseeese e 1937
Sunpil Jang, Fatima Reyna, Kaito Shigemasa, Takuto Araki, Kensaku Nagasawa, Shigenori
Mitsushima

VOLUME 4

101B - Stacks/Systems

(Invited) Compact Design of HT Pefmc Stacks with Advanced Cooling..........cccccoeeriiiniiiiniiniiieiiiiiens 1940
Emory Sayre De Castro, lan Kaye, Ru Chen, Thomas Pavlik
High Volume Fuel Cell Stack Manufacturing............cccceriiiiiniiieienisese e 1941

Karen Swider-Lyons, Manikandan Ramani, Chuck Carlstrom, John Lawler, Jon Owejan



Setting Development Targets for Fuel Cells and Systems for Heavy-Duty Trucks Using a
Comprehensive Model-Based APProachi..........ccocieiiiiiioiiniiee it 1942
Takao Watanabe, Masao Shibata, Norihiro Fukaya, Tomoyuki Nagai, Takahisa Suzuki

Electrochemical Hydrogen Compression: Modeling, Internal States Estimation and System Control .......... 1943
Yifan Wang, Sai Vudata, Paul Brooker, James M. Fenton
Quantifying Temperature Effects in Large-Scale PEM Water Electrolysis Stacks..........c.coovvivereniiininiennnns 1945

Tobias Krenz, Oskar Weiland, Patrick Trinke, Lennard Helmers, Boris Bensmann, Richard
Hanke-Rauschenbach

Flooding Characteristics and Countermeasures in a PEM Fuel Cell System ...........ccocovvviiiiiinencnininennns 1947
Jonas Breitinger, Mark Hellmann, Helerson Kemmer, Stephan Kabelac

101B Poster Session

Assembly and Testing of a Hydrogen Fuel Cell System to Power an AirShip.........ccooovveviiiniinienieeneniennns 1949
Antonio Molinero, Juan Carlos Oller, José Miguel Barcala, Luis Duque, M. Antonia Folgado,
Antonio M Chaparro

Study on Long-Term Decomposition Conditions of Hydrogen Peroxide for Oxygen Supply to

POIMIECS ..o e Rt Rt R e n e ne e nnee s 1950
Chaehyeok Han, Hyungjun Cheon, Joongmyeon Bae, Junghun Lee, Hyunki Yoon, Heesook
Roh

Superior Performance and Durability Water Electrolysis with a Highly Conductive and Stable
AnNION-EXChange MEMDIANE. .........cccoiiiiiiiiie ettt sne e nn e nne e ne e nnne s 1952
sun Young Kang, Yong-Hun Cho, Yung-Eun Sung

Synthesis and Characterization of a Polyaniline-Polyvinyl Alcohol (PANI-PVA) Composite As
AnNION-EXChange MEMDIANE..........ccciiiiiiiiiieiie et r e s aneenn e nne e nnne s 1953
Maria Susana Susana, Nicolas Segura-Carvajal, Carlos Ignacio Sanchez

Power Generation Performance of Polymer Electrolyte Fuel Cells with Electrocatalysts Supported

on SnO; in High Current Density RANGE.........ccvoiiiiiiiiiiiiiie e 1954
Taichi Ogawa, Yusuke Inoue, Kotaro Yamamoto, Masahiro Yasutake, Zhiyun Noda, Stephen
Matthew Lyth, Junko Matsuda, Masamichi Nishihara, Akari Hayashi, Kazunari Sasaki

Understanding Performance and Durability with KOH and DI-Water Fed Anion Exchange

MeEMDBIANE EIECIIOLYZETS ... .vi ittt et e e sn e en e nn e b e e e s e nnee s 1957
Noor Ul Hassan, Mrinmay Mandal, Surachet Duanghathaipornsuk, Barr Zulevi, Paul Kohl,
William Earl Mustain

101B - Catalyst Layer

Effects of Wet Film Application Parameters on the Structure and Performance of Fuel Cell Catalyst
Layers Prepared Using Scalable Methods .........ccoiiiiiiiiiiiiiiiiiciieee e 1959
Jonas Stoll, Erik Kjeang, Philip Huynh

Optimized Decal Transfer Method for the Mitigation of Incidental Particle Deposition at the

Interface of Proton Exchange Membranes and Catalyst Layers .........ccocvvvirienieiinicne e 1962
Amin Bahrami, Nitish Kumar, Yixuan Chen, Francesco P Orfino, Monica Dutta, Erin Setzler,
Alexander Agapov, Erik Kjeang

Tuning the Rheology of Anode Inks with Aging for Low-Temperature Polymer Electrolyte

Membrane Water EICCIIOLYZEIS ........coviiiiriiiieiie ettt sttt nn e nn e e nnne s 1965
Sunilkumar Khandavalli, Jaehyung Park, Robin Rice, Guido Bender, Deborah J. Myers,
Michael Ulsh, Scott A Mauger

Surface Texture Design of FBR-ALD Pt/C Catalyst to Enhance PEMFC Performance............c.c.cccccivininnee 1966
Ji-Hu Baek, Myung-Jin Jung, Sung Lee, Yu-Jin Jung, Woo-Jae Lee, Se-Hun Kwon
Ti-Rich Mg xTi»:xOs: A Highly Conductive and Acidic-Stable Ternary OXides ..........ccoovvvrivivieiiiiiiniennns 1967

Young-Woon Byeon, Jonathan Mailoa, Mordechai Kornbluth, Gi-Hyeok Lee, Zijian Cai,
Yingzhi Sun, Wanli Yang, Christina Johnston, Jake Christensen, Soo Kim, Lei Cheng,
Haegyum Kim



Platinum Group Metal-Free ORR Catalysts for Anion Exchange Membrane Fuel Cells............cccocoovvnnnnnne. 1968
Hanguang Zhang, Piotr Zelenay

Rationally Designed PGM-Free Catalyst MEA with Extraordinary Performance .............ccocooveviniiinnnnnne, 1969
Chenzhao Li, Shengwen Liu, Yachao Zeng, Yadong Liu, David A. Cullen, Gang Wu, Jian Xie
Multiscale Study of PEMFC in Marine Environment: Impact of a NaCl Spray on Durability ..............cc..... 1970

Marie Lamard, Bruno Auvity, Paul Buttin, Sébastien Rosini, Clément Retiere

101B - Gas Diffusion Media/Laver (GDM/GDL)

Self-Supporting Ag Nanowire Mat Electrodes on PTFE Gas Diffusion Layers for Electrochemical

(@00 775 410y 1 oY B O T o Y L LT 1972
David Raciti, Trevor Michael Braun, Brian Tackett, Heng Xu, Mutya Cruz, Benjamin Wiley,
Thomas P Moffat

Metallic Gas Diffusion Layers for Polymer Electrolyte Fuel Cells...........cooiiiiiiiiiiiiiiencneeceenee 1974

Kotaro Yamamoto, Masahiro Yasutake, Zhiyun Noda, Stephen Matthew Lyth, Junko Matsuda,
Masamichi Nishihara, Akari Hayashi, Kazunari Sasaki

Optimization of the Cathode Gas Diffusion Layer Also Matters for Water Electrolyzers.........c..cccocvvvennnnnn. 1976
Abdurrahman Yilmaz, Siddharth Komini Babu, Ugur Pasaogullari, Jacob S. Spendelow,
Rangachary Mukundan

Self-Standing MPL and Its In-Situ Liquid Water Measurement in PEFC ............c.cccooiiiiiininineceeen, 1977

Yudai Ishikawa, Rikuo Aihara, Hiroshi Naito, Katsunori Sakai, Takashi Sasabe, Akihiko
Tanioka, Shuichiro Hirai

Development of Micro-Porous Layers for Unitized Reversible Fuel Cell and Water Electrolyzes................ 1978
Abdurrahman Yilmaz, Siddharth Komini Babu, Vijay K Ramani, Ugur Pasaogullari, Jacob S.
Spendelow

101B - High Temperature Fuel Cell Operation

PBI-Membrane for High-Temperature PEMFC ...........ccccoiiiiiiiiii s 1979
Kobra Azizi, Hans Hjuler, Nedjeljko Seselj, Jens Oluf Jensen, Qingfeng Li, Lars Nilausen
Cleemann

The Possibility of Intermediate—Temperature (120 °C)-Operated Polymer Electrolyte Fuel Cells ............... 1980

Katsuyoshi Kakinuma, Hitoshi Taniguchi, Takayuki Asakawa, Toshihiro Miyao, Makoto
Uchida, Yasuhito Aoki, Tsuyoshi Akiyama, Akihiro Masuda, Nobuyuki Sato, Akihiro Iiyama

Optimization Strategies for Commercialization of High-Temperature Pemfcs ...........ccoocoovviiiiiiiiiiinins 1982
Nedjeljko Seselj, Silvia Martinez Alfaro, Kobra Azizi, Eftychia Bompolaki, Denys
Gromadskyi, Larysa Hromadska, Hans Hjuler, Lars Nilausen Cleemann

101C-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 22(PEFC&E 22) -
ION-EXCHANGE MEMBRANE DEVELOPMENT, PERFORMANCE, AND DURABILITY

101C Poster Session

Hydrogen Crossover Flux through Two-Dimensional Nanomaterials.............ccoccoeiiiiiiiiiiiiciieee, 1984
Karli Ann Gaffrey, Saheed Bukola, Jeff Blackburn, Bryan S. Pivovar
Nafion Composite Membrane Reinforced By Phosphonated Polypentafluorostyrene Nanofibers ................ 1985

Jochen Alfred Kerres, Muhammad Mu 'min Solihul, Miriam Komma, Thomas Bohm,
Maximilian Wagner, Anja Krieger, Simon Thiele

Development of Pore-Filling Anion Exchange Membranes for Anion Exchange Membrane Water

Electrolysis: Enhancement of ReSIStANCE .........ccviviiiiiiiiiiie e 1987
Dahye Jeong, Minyoung Lee, Mahamuda Akter, Jin Soo Park

Development of Pore-Filling Anion Exchange Membranes for Anion Exchange Membrane Water

Electrolysis: Enhancement of ALKaline Stability ..........ccocooiiiiieieiiiieiesese e 1988
Minyoung Lee, Dahye Jeong, Mahamuda Akter, Jin Soo Park



Molecular Dynamics Simulations of Cerium Ion Transport Phenomena in Polymer Electrolyte
Membranes of Polymer Electrolyte FUEl Cells..........cooiiiiiiiiiiiieiieies e
Hiroto Suzuki, Takuya Mabuchi, Takashi Tokumasu

Electrode Ionomer Accelerated Stress Test Applied to High Oxygen Permeability lonomer in Fuel

Juan Mesa, Scott Blackburn, Austin Plymill, Gerald Brown, Andrew M Park, Devproshad
Paul, Shawn Litster

101C - Ion-Exchange Membrane Development

(Invited) Anion Exchange Membrane Fuel Cells in LIME Laboratory: From Commercial Polymers

Towards Biomass Based MaterialS...........c.eiuiiiiiiaiiiiisie ettt st sbe e sbe e snesneenne e
Riccardo Narducci

(Invited) Novel Ionomers and lonomer Membranes for Fuel Cells and Redox-Flow Batteries.....................
Jochen Alfred Kerres

Cross-Linking of Proton Exchange Membranes with Enhanced Stability and Reduced Fuel

Crossover for Direct-ISopropanol FUEl CellS.........c.ccoviiriiiiiiiiiiiee e
Sebastian Auffarth, Jochen Alfred Kerres

Alkyl Phosphonic Acids: An Alternative to Phosphoric Acid in HT-Pemfcs .........ccccovvrininiiiicicnicieie,
Sandip Maurya, Katie Lim, Zhendong Hu, Hongfei Jia, Jeffrey Michael Klein, Yu Seung Kim

Toward Improved Polymer Electrolyte Membranes in a High Temperature, Low Relative Humidity

ENVIFONMENT ...ttt e s
Pranathi Gangavarapu, Shane Foister, Thomas A. Zawodzinski

101C - Electrode Ionomers

(Invited) Structure-Property Relationships in Highly Permeable Dioxolane-Based Perfluorinated
JOMOMIETS ..
Adlai Katzenberg, Ahmet Kusoglu, Miguel A Modestino

Probing the Electrochemical Behavior of High-Temperature Ionomer Blends ............ccoovviviiiivinincinine,
Karthik Arunagiri, Christopher G Arges

Evaluation of High Oxygen Permeability Ionomer (HOPI) Oxygen Permeability for Proton

Exchange Membrane Fuel Cells (PEMFCS)........ccciiiiiiiiiiiiice s
Jiawei Liu, Jonathan Braaten, Nicholas Tiwari, Xiaoxiao Wang, Scott Blackburn, Gerald
Brown, Andrew M Park, Zachary Ulissi, Shawn Litster

Quantitative Analysis of H+ Transportation of Nafion film on Different Substrate using Planar Inter

Digitated EICCIIOAES .....c.veviiiiiiiriiiiiiiee e
Rahul Bhardwaj, Athchaya Suwansoontorn, Daisuke Hirose, Yuzuru Takamura, Mehran
Abbaszadehami, Kunal Karan, Yuki Nagao

The Ionomer Molecular Structure Effect in the PEFC Ink & Applications ..........ccccvvvviiiiiniiiieieiniiieinns
Won young Choi, Hyunguk Choi, Seo Won Choi, Young Je Park, CHI-Young Jung, Nam Jin
Lee, Jong min Lee, Young Gi Yoon

Chemically Tuning Ionomer Thin Film Properties for Improved Electrode Function.............cccccceiniiinnnnins
Ashley Bird, Ahmet Kusoglu

Hydrophobic Quaternized Poly(fluorene) Ionomers for Emerging Fuel Cells........ccoccooviriniinieniiniieine
Eun Joo Park, Santosh Adhikari, Daniel P Leonard, Katie Lim, Cy Fujimoto, Oscar Morales,
Joan F. Brennecke, Zhendong Hu, Hongfei Jia, Yu Seung Kim

Cationic Ionomer Thin Films for Alkaline Electrochemical Energy Conversion...........cc.ceeveovevverenininenncns
Douglas Kushner, Adlai Katzenberg, Xiaoyan Luo, Ahmet Kusoglu

Self-Adhesive lonomers for Durable Alkaline Water EISCtrolysis ..........couvreiiieienininiiineciceese e
Parin Shah, Mengjie Chen, Katelyn Groenhout, Hui Min Tee, Habin Park, Paul Kohl



101C - Membrane Durability

Crown Ether As a Chemical Stabilizer for Enhanced Cerium Stability and Radical Scavenging in

Proton EXchange MEMDIANES ...........ccviuiiiiiiiiie ettt sr e e e nn e nn e en e nnne s
Tanya Agarwal, Siddharth Komini Babu, Allen Sievert, Andrew M Park, Tim Hopkins, Suresh
Advani, Ajay Krishna Prasad, Rod L. Borup

Chemical Stability Enhancement of Aromatic Proton Exchange Membranes Using a Damage

REPAIT MECRANISITL. .....teiteiie sttt ettt st h e bt bt e bt e st e e s b e s b b e sb e e s beesb e e nbe e e e e nneannesneenneenneans
Tym de Wild, Tamas Nemeth, Thomas Nauser, Thomas J. Schmidt, Lorenz Gubler

Assessing Free Radical Scavenging Activity of Various Cerium Materials for Proton Exchange

Membrane Fuel Cells Using Fluorescence Spectroscopy Presentation Format............ccocoovvvviiiiinincncnene,
Alisa Chakraborty, Christopher G. Arges

Durability and Performance Study of Chemically Anchored Heteropoly Acid with Perfluorinated

Sulfonic Acid-Expanded Polytetrafluoroethylene Composite Membrane for Proton Exchange

MEMDBIANE FUCT CIIS ...c.uviiiiiiiiitieiti ettt ettt b ettt b e b e s b e e sbe e bt et e eateeaeeabeebeenbeesbennee s
Chuloong (Christoph) Kim, Mei-Chen Kuo, Dominic Carmosino, Matthew Lindell, Ruichun
Jiang, Phuc Ha, Craig S Gittleman, Michael Yandrasits, Andrew M. Herring

Highly Accelerated Stress Testing of Proton Exchange Fuel Cell Membranes for Heavy Duty

Transportation APPLICALIONS. ......viiiiiiiriii ittt
Yeh-Hung Lai, Joseph D. Fairweather, Craig S Gittleman

Effect of Test Conditions on Combined Chemo-Mechanical Membrane Degradation in Polymer

Electrolyte Membrane FUEl CellS ..........ccoiiiiiiiiiiiiii e e
Yixuan Chen, Amin Bahrami, Nitish Kumar, Francesco P Orfino, Monica Dutta, Erin Setzler,
Alexander Agapov, Erik Kjeang

Monitoring and Modeling of Compression Creep of Perfluorosulfonic Acid Membranes for

ELCIIOLYZETS ..ttt e
Claire Arthurs, Ahmet Kusoglu

PFSA Membrane Thickness Impact on Chemical Degradation Rates..........cc.cocvevvinininninieiicee e
Frank D. Coms, Ashley B. McQuarters, Alex Marks, Zachary Green

101C - Ionomer & Membrane Performance: Characterization and Modeling

Molecular Dynamics Study on the Microscopic Mechanism of Mechanical Properties of Nafion

1Y £S5 10L0) ¥ o U< RS
Haoran Wang, Takuya Mabuchi, Jiayuan Ji, Sheng-Feng Huang, Takashi Tokumasu

Molecular Dynamics Study of Adsorption Phenomenon of Aromatic Hydrocarbon Ionomer in

Catalytic Layer of Polymer Electrolyte Fuel Cell ..o
Jiayuan Ji, Sheng-Feng Huang, Takuya Mabuchi, Takashi Tokumasu

Predicting Fuel Cell InK AGEIEZatiOn ........c.civiiiiiieiieiii ittt sn e sn e nnne s
Harsh Srivastav, Adam Z. Weber, Clayton J. Radke

Dynamic Water Transport through the Perfluorinated Sulfonic-Acid Membrane ............c.ccoovvevveneeiiniennens
Miho Kageyama, Kai Lu, Kimiyo Nakamichi, Motoaki Kawase

Nanophase-Segregated Structures and Transport in Aquivion Membrane for Polymer Electrolyte

MEeMDBIANE FUCT CelL.....cc.uiiiiiiiiiiiiiti ettt b e b e ebe e bt me e eae e ebeesb e e nbeenbeesbennee s
Mohammed Omar Bazaid, Seung Soon Jang

Role of Water Molecules in Enabling Site Hopping and Vehicular Transport Mechanisms in

Polynorbornene-Based Anion Exchange Membrane...........ccocovvviiiiiiiiiiiiiiiicce s
Zhongyang Wang, Ge Sun, Mrinmay Mandal, Paul Kohl, Juan de Pablo, Shrayesh N. Patel,
Paul F. Nealey



101D-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 22(PEFC&E 22) -
CATALYST ACTIVITY/DURABILITY FOR HYDROGEN(-REFORMATE) ACIDIC FUEL
CELLS

101D - Digital Only Presentations

(Digital Presentation) Rotating Ring-Disk Electrodes Studies on Oxygen Reduction Reaction at

Hydrophobic Ionic Liquids Layer Modified Pt/C Catalyst...........cccccoviiiiiiiiiiiiiiiicee e 2031
Takuya Okada, Uta Ando, Yuri Oi, Mitsuhiro Matsumoto, Katsumi Katakura, Yohtaro Inoue,
Katsuhiko Tsunashima, Hirohisa Yamada

(Digital Presentation) Design of Metal/Metal Oxide Nanomaterials for Highly Active, Selective,

and Durable ElECtrOCAtalYSES ......coiiiiriiiiieiiiiesii et nr e n e n e 2033
Yung-Eun Sung, Heejong Shin, Jae Jeong Kim
(Digital Presentation) Molybdenum-Promoted Intermetallic PtCo ORR Catalyst..........c.ccoovvvvvviiiiiiniininnnns 2034

Yung-Tin Pan, Liang-Chen Lin, Chun-Han Kuo, Yu-Hsuan Hsu, Han-Yi Chen, Liang-Ching
Hsu, Jeng-Lung Chen

(Digital Presentation) Effect of Iron Doping on Oxygen Reduction Activity of Zirconium Oxides

Containing Carbon and Nitrogen Using Pyrazine Carboxylic Acid As Platinum Alternative

Cathodes fOr PEFC .........ociiiiiiii e b 2035
Keita Watanabe, Koichi Matsuzawa, Yuu Takeuchi, Kaoru Ikegami, Yoshiro Ohgi, Takaaki
Nagai, Ryuji Monden, Akimitsu Ishihara

(Digital Presentation) Electrocatalytic Evaluation of Atomically Dispersed Cobalt on to Boron-

Nitrogen Co-Doped Carbon as Chloride Tolerant Cathodes for Desalination Fuel Cells............cccocoevvninnnne. 2038
Arunchander Asokan, Shada Abu Khalla, Matthew E. Suss

101D - 01 Pt-Based Anode and Cathode Catalysts

Impact of Proton Activity in PFSA Membranes on Electrochemical Kinetics Using Microelectrodes.......... 2042
Grace C. Anderson, Douglas Kushner, Alexis T. Bell, Adam Z. Weber

(Invited) Understanding and Tuning the Cell Reversal Tolerance of PEM Fuel Cell Anodes:
Application-Relevant Design Parameters for Precious Metals Catalysts ...........ccccooiiiiiiiiiiiiiciiiice, 2043
Robert Maric, Peter Strasser, Christian Gebauer

WO,/Pt(111) Prepared As PEFC Model Anode Catalyst: Surface Structure and Suppressed
Hydrogen PeroxXide GEeNneration ..........ccociiiiiiiiiiiiii i 2045
Kenta Hayashi, Hikaru Kamikawa, Naoto Todoroki, Toshimasa Wadayama

Stability of IrO, Oxygen Evolution Reaction Anode Co-Catalysts Under Transient Operation and
Its Effect on PEM Fuel Cell DUIability ........ccccvioiiiiiiiiiiiiiieiceieeee e 2048
Leonardo Isaias Astudillo, Mohammad Fathi Tovini, Hubert Andreas Gasteiger

Improved Oxygen Reduction Reaction (ORR) Kinetics Via Interfacial Engineering ..........c.ccooceovvvniinennns 2050
Ramchandra Gawas, Joshua David Snyder, Maureen Tang

Operando X-Ray Absorption Spectroscopic Study on Electrochemical Oxygen Reduction

Mechanism of Novel Platinum-Based Nanostructured Catalysts ..........coovureiiriiereneninine s 2052
Weijie Cao, Tomoki Uchiyama, Kentaro Yamamoto, Toshiyuki Matsunaga, Toshiharu
Teranishi, Ryota Sato, Hideto Imai, Yoshiharu Sakurai, Yoichiro Tsuji, Yoshiharu Uchimoto

Operando X-Ray Absorption Spectroscopic Study of Pt-Based Nanowire Catalysts Under Oxygen

e et o) o T8 (o3 o LSS 2054
Tomoki Uchiyama, Weijie Cao, Kentaro Yamamoto, Toshiyuki Matsunaga, Toshiharu
Teranishi, Ryota Sato, Hideto Imai, Yoshiharu Sakurai, Yoichiro Tsuji, Yoshiharu Uchimoto

PEMFC Platinum-Based Catalysts Recycling Using an Electrochemical Process..........c.cccovevveveniiinicnennns 2056
Frangois Guillet, Marian Chatenet, Florence Druart, Lenka Svecova, Laetitia Dubau



101D - 02 Pt-Alloy Cathode Catalysts

(Invited) High-Performance Nitrogen-Doped Pt-Based Core-Shell Catalyst for the Oxygen
REAUCHION REACTION ...ttt ettt e st e e nb e e e e e mn e e sn e e neenn e e b e ennensnennne s 2058
Kotaro Sasaki, Xueru Zhao

Highly Durable Pt-Based Core-Shell Catalysts with Metallic and Oxidized Cobalt Species for
Boosting the Oxygen Reduction REACLION...........cuiiiiiiiiiiiiiiiiice s 2059
Mehtap Oezaslan, Marek Janssen, Philipp Weber, Daseung Park, Jochen Klein

Amino Functionalization Approach to Synthesis of Carbon Supported Intermetallic Platinum-Based

Alloy Catalysts for Fuel Cell APPLICALION ........ccocviiiiiiiiiiiiiriecieie e s 2060
Qing Gong, Qi Zhang, Hong Zhang, David A. Cullen, Sungho Jeon, Haoran Yu, Yang Ren,
Zhenzhen Yang, Chengjun Sun, Eric A. Stach, Yikang Yu, Alexandre C. Foucher, Ping Liu,
Jian Xie

Exploring the Function of Nitrogen-Doped Carbon Shell on Ordered and Disordered PtCo Alloy

Catalysts in Oxygen Reduction Reaction By X-Ray Absorption SpectroSCopY ..........cuvvreririveniereninieniennens 2061
Yunfei Gao, Tomoki Uchiyama, Kentaro Yamamoto, Toshiyuki Matsunaga, Toshiharu
Teranishi, Ryota Sato, Hideto Imai, Yoshiharu Sakurai, Yoichiro Tsuji, Yoshiharu Uchimoto

Microscopic Insights into the Inhomogeneous Degradation of Pt Alloy Catalysts in PEM Fuel Cells........... 2063
Haoran Yu, Michael J. Zachman, Obaidullah Rahman, Amirkoushyar Ziabari, Jose Arregui
Mena, Singanallur Venkatakrishnan, David A. Cullen

Improvements in Oxygen Diffusivity, ORR Activity and Durability of Pt-Based Catalysts By

Mesoporous Carbon Support and Melamine DeCOTation...........cucveveriiiiiiiiniiieies s 2065
Hideo Daimon, Taise Miyata, Sorataka Yoshikawa, Shoma Nishikawa, Seiji Ichikawa, Yuko
Kishimoto, Takayuki Doi, Minoru Inaba

Oxygen Reduction Reaction of Pt and Non-PGM Transition Metal High Entropy Alloys Single

Crystal StACKING SIIUCIUTES ....veivviuieiiiiiriii ittt r bbb e e e e sr e erenresne s 2068
Yoshihiro Chida, Takeru Tomimori, Tomoaki Ebata, Noboru Taguchi, Tsutomu loroi, Naoto
Todoroki, Toshimasa Wadayama

Electronic Perturbation of Platinum Alloy By Transition Metal-Doping Towards Improved ORR

ACtIVILY AN STADIIIEY ....c.viviiriii e 2072
Shahid Zaman, Bao Yu Xia

101D Poster Session

Improved Stability of Platinum Oxygen Reduction Reaction Catalysts by Implementation of

Thermally Treated Carbon Supports with High Biomass Content ...........ccocevveveienininiinenieeeee e 2074
Nina Bengen, Dana Schonvogel, Henrike Schmies, Julia Miiller-Hiilstede, Peter Wagner,
Michael Wark

(PEFC&E 2022 Student Poster Award Winner - 2nd Place) Investigation of a Correlation Between

IV Performance and Cathode Structure for MEAs Using Mesoporous Carbon Supports ............ccccoeeerennine 2076
Daichi Yasufuku, Mayumi Nagayama, Kazunari Sasaki, Akari Hayashi

Core-Shell Electrocatalysts with Nanocolumnar Pt Thin Film Shell on Carbon Support Core for

Polymer Electrolyte Membrane Fuel Cells............ccciiiiiiiiiiiiiiiii e 2078
Assem Omar Basurrah, Busra Ergul, Emad Badradeen, Zhiwei Yang, Shawn Bourdo, Tansel
Karabacak

Operando X-Ray Absorption Spectroscopic Study on Influence of Specific Adsorption of Sulfo

Group in Perfluorosulfonic Acid Ionomer Towards ORR Activity of Pt/C Catalyst.........cc.ccccvviririniininnnnns 2079
Weijie Cao, Tomoki Uchiyama, Kentaro Yamamoto, Toshiyuki Matsunaga, Toshiharu
Teranishi, Ryota Sato, Hideto Imai, Yoshiharu Sakurai, Yoichiro Tsuji, Yoshiharu Uchimoto

Inhibition of Ionomer Specific Adsorption on Pt/C Catalysts Coated with Dopamine-Derived

NItrogen-DOPed CarbON .....c.ceuiiiiriiiiirie et r et b et nr e e are s 2081
Yunfei Gao, Tomoki Uchiyama, Kentaro Yamamoto, Toshiyuki Matsunaga, Toshiharu
Teranishi, Ryota Sato, Hideto Imai, Yoshiharu Sakurai, Yoichiro Tsuji, Yoshiharu Uchimoto



Improvements in ORR Activity and Cell Performance of Pt-Based Catalysts for PEFCs By

Modification with Protonated Melamine-Derivative SaltS......cccccviiiiiiiiiiiiiiie e 2083
Shoma Nishikawa, Taise Miyata, Yuko Kishimoto, Hideo Inoue, Hideo Daimon, Takayuki Doi,
Minoru Inaba

(PEFC&E 2022 Student Poster Award Winner - 1st Place) MEA Performance of Pd@Pt Core-Shell

Catalysts Supported on Different Particle Sizes of Mesoporous Carbon ..........ccccevviiiiniinininieieiienenns 2086
Seiji Ichikawa, Sorataka Yoshikawa, Hideo Inoue, Hideo Daimon, Takayuki Doi, Minoru
Inaba

Melamine Adsorbed Catalyst for Mitigating Phosphoric Acid Poisoning in High Temperature

Polymer Electrolyte Membrane Fuel Cell ..o 2089
Dong Hee Kim, Do-Hyung Kim, Chanho Pak

Investigation of a Method of Evaluating Proton Transport Resistance in PEFC Catalyst Layers................... 2091
Yosuke Mizuta, Mayumi Nagayama, Kazunari Sasaki, Akari Hayashi

Operando High Energy Resolution Fluorescence Detected (HERFD) X-Ray Absorption

Spectroscopic Study of Toyota Mirai Gen.1 Catalysts .........ccecuiierieriiiiiiiiniiieene e 2093
Sho Kobayashi, Weijie Cao, Yunfei Gao, Tomoki Uchiyama, Hideto Imai, Yoshiharu Sakurai,
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Kris Likit-anurak, Nikolai Yurii Mukhin, Jamie Katherine Brannon, Aubrey Madelleine
Hepstall, Laura Murdock, Brian Benicewicz, Sirivatch Shimpalee, Benjamin Meekins



101F - AEM Electrolysis 1

Temperature Dependence of the Alkaline Oxygen Evolution Reaction Catalyzed By

Amorphous/Crystalling Ni-Co OXIAES ........evueiieiieiieiiieie et sre e n e esreesreenessnennee s 2247
Guoyu Shi, Tetsuro Tano, Donald A. Tryk, Miho Yamaguchi, Akihiro liyama, Makoto Uchida,
Katsuyoshi Kakinuma

Platinum Group Metal-Free Oxygen Evolution Electrocatalysts for Alkaline Water Electrolysis ................. 2249
Deborah J. Myers, Ahmed A. Farghaly, Magali Ferrandon, A. Jeremy Kropf, David A. Cullen

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

Electrolyte Oxygen Evolution Reaction ElectrocatalySts...........ccooeriiininiiiniiiiiensse e 2251
Ahmed A. Farghaly, Magali Ferrandon, Daniel Schwalbe-Koda, James Damewood, Jessica
Karaguesian, Rafael Gomez-Bombarelli, Deborah J. Myers

PGM-Free Catalysts and Electrodes for Anion Exchange Membrane Water Electrolyzers .............c.ccooevvenee. 2253
Luigi Osmieri, Yanghua He, Haoran Yu, David A. Cullen, Piotr Zelenay

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

MemDBIane Water ElECtIOLYSIS . ..uiuuereiireriiirisiecii ettt b et nnenrenne s 2255
Derek James Strasser, Max Pupucevski, Natalia Macauley, Judith Lattimer, Sichen Zhong,
Hui Xu

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

Engineering for Performance and DUurability...........cccooceriiiriiiiiiiie e 2256

Shannon W. Boettcher, Grace Lindquist, Raina A Krivina, Minkyoung Kwak
Engineering of Electrodes and Operating Conditions for Pure-Water-Fed Anion Exchange
Membrane Water EISCIIOLYZETS .........ccviiiiiiriiiiiieiieice sttt sne e aneas 2258
Jasmine Bohannon, Surachet Duanghathaipornsuk, Noor Ul Hassan, Ashutosh Divekar, Barr
Zulevi, Paul Kohl, William Earl Mustain
Anode-Fed Anion Exchange Membrane Electrolyzers for Hydrogen Generation Tolerant to Anion
(0707017 108V 1F: Y LSS 2259
Alexandra M. Oliveira, Brian P Setzler, Yushan Yan

101F - AEM Electrolysis 2

Electrocatalyzing Oxygen Evolution Reaction with Nifeooh ACrogels...........ccovveiviiiiiiiinieseseeeeeee 2261
Lior Elbaz, Wenjamin Moschkowitsch

Internal Mass Transport Induced Voltage Losses during Water Electrolysis on Interconnected

Nickel Nanowire Mesh Electrodes ..........cviiiiiiiiiiiiii s 2262
Martijn JW. Blom, Patrick Steegstra, Philippe M. Vereecken
Stability of Metal Hydroxide Organic Frameworks for Oxygen Evolution ...........ccccoveiieiiniiniinienneeneen, 2263

Daniel Jia Zheng, Mikaela Gorlin, Hongbin Xu, Junghwa Kim, Kaylee Lynn McCormack,
Jiayu Peng, Yuriy Romdn-Leshkov, Yang Shao-Horn

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

Oxygen EVOlution REACTION ....c..eiiiiiiiiiiiiiiiiesie et nne e s nne e 2265
Man Ho Han, Hyung-Suk Oh

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

Enhanced Oxygen Evolution REACION ........ccciiviiiiiiiiiiic i s 2267
Ziqi Liu, Min Hwan Lee, ThomasJae Garcia
PGM-Free AEM Electrolyzer Cell Development for Solar Power Integration ............ccocoovvviieviinincnnnnene, 2268

Sichen Zhong, Judith Lattimer, Derek James Strasser, James McKone, Manjodh Kaur, Keda
Hu, Yushan Yan
Crystal Structure-Controlled Electrocatalysis on Iron-Based Oxides Toward Oxygen Evolution in
Alkaline Media: Trend and MECRANISIM ..........ciiiiiiiiiiiiiie ittt siee s 2269
Yuuki Sugawara, Keigo Kamata, Satomi Ueno, Atsushi Ishikawa, Eri Hayashi, Mitsuru Itoh,
Yosuke Hamasaki, Yoshitaka Tateyama, Takeo Yamaguchi



101Z-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 22(PEFC&E 22) -
PLENARY SESSION

101Z - PEFC&E22 Plenary 1

(Invited) The U.S. Department of Energy’s Hydrogen Energy Earthshot: Addressing Important
Challenges and Opportunities in the Research, Development, Demonstration, and Deployment of

Clean Hydrogen TeChnOlOZIES. .......ccuiiiiiiiiiiiiiiiie e e 2272
Eric Miller
(Invited) FC-Platform and Gen2 Mirai ANaLYSIS ........cccooiiiriiiiiiieie e 2273

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

(Invited) Automated Production of High Performance PEMFC Stacks and Components According
t0 AULOMOtIVE REGUITEIMENLS .....viiiiieiieiir st sn e sr s 2274
Juergen Kraft, Michael TY. Paul, Michael Goetz

101Z - PEFC&E22 Plenary 2

(Invited) Phosphoric Acid Redistribution in HT-Pemfcs: Scratching the Surface..........cc.ccoovviviviiiiiniinnnns 2275
Yu Seung Kim, Katie Lim, Ivana Matanovic, Sandip Maurya, Emory De Castro

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

Layers Of PEM FUEL CeILS ......uuiiiiiiiiiieiist ekt ne e ene s 2276
Michael Eikerling
(Invited) Direct Ammonia Anion-Exchange Membrane Fuel Cells ...........ccooeiiiiiniininiciee e 2278

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

102-FRONTIERS OF CHEMICAL/MOLECULAR ENGINEERING IN ELECTROCHEMICAL
ENERGY TECHNOLOGIES 2: IN HONOR OF ROBERT SAVINELL’S 70TH BIRTHDAY

102 - Flow Battery Morning Session

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

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

FLOW BaIETICS. .. veetee ettt ettt ettt ettt stttk b ettt ekt e bt e bt e bt e st e eh e eb e e s b e e e b e e nbe e b e e me e eaeeebe e bt e bt enbeesbeninens 2282
Burcu Gurkan, Raziyeh Ghahremani, William Dean, Nicholas Scott Sinclair, Robert F.
Savinell, Jesse S. Wainright

Potential of Zero Charge Measurement By Second Harmonic Generation .............coccovevevireiverienenenesnennes 2283
Pengtao Xu, Jin Suntivich

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

(Invited) An Electrolyte Odyssey with Bob Savinell ..........c.ccooviiiiiiiiiiiiiiicece e 2285

Thomas A. Zawodzinski

102 - Flow Battery Afternoon Session

(Invited) Development of a Simple and Rapid Diagnostic for Redox-Flow-Battery Cells ...........ccccoovvennee. 2286
Mike L. Perry, Robert M. Darling
(Invited) Some Aspects of Electrode Kinetics and Electrolyte Stability in Vanadium Flow Batteries............ 2287

D. Noel Buckley, Andrea Bourke, Daniela Oboroceanu, Catherine Lenihan, Maria Al Hajji
Safi, Nathan Quill, Mallory A. Miller, Robert F. Savinell, Jesse S. Wainright, Varsha
Sasikumar S P, Maria Rybalchenko, Pupak Amini, Robert P. Lynch

Conjugated Bipolar Redox-Active Electrolyte for Symmetric Redox Flow Battery.........cccoceveviiiienienienn 2289
Rohit G. Jadhav, Shelley D. Minteer



Evaluating the Stability and Performance of Nasicon in Low-Cost High Charge Density Redox
FIOW Battery EIECIIOLYLES ... .eiueiitietietietiei ettt sttt e sne e nn e ne e e e s nennne s 2290
Sanat Vibhas Modak, Flora Tseng, Joseph Valle, Jeff Sakamoto, David G. Kwabi

Microemulsions As Emerging Electrolytes: The Correlation of Structure to Electrochemical

RESPONSE. ...t e 2292
Adam Imel, Brian Barth, Luke Heroux, Doug Hayes, Mark Dadmun, Thomas A. Zawodzinski
Mediating Anion-Cation Interactions to Improve Aqueous Flow Battery Electrolytes.........cccccoovninininncne. 2294

David Reber, Jonathan R. Thurston, Maximilian Becker, Gregory F. Pach, Marc E. Wagoner,
Brian H. Robb, Scott E. Waters, Michael Marshak

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

Organic FTamMEWOTKS .......c.oiiiiiiiiiie bbbt re e ene s 2295
Jiayu Peng, Shuai Yuan, Bin Cai, Livia Giordano, Yuriy Roman-Leshkov, Yang Shao-Horn

Exploring the Impact of Temperature on Non-Aqueous Redox FIow Cells.........cc.coveviniiiininciiiincnieen, 2297
Alexander H. Quinn, Katelyn M. Ripley, Nicholas J. Matteucci, Bertrand J. Neyhouse, Chloe
A. Brown, William P. Woltmann, Fikile R. Brushett

102 - Fuel Cells and Electrolysis Morning Session

(Invited) HT-PEMFC Based on Acid Doped Polybenzimidazoles of the Past Quarter Century .................... 2299
Hans Hjuler, Qingfeng Li, David Aili, Jens Oluf Oluf Jensen, Lars N. Cleemann, Kobra Azizi,
Nedjeljko Seselj

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

ANA BEYONA. ...t e bR R reane 2300
Julie N. Renner

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

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

Situ and Operando CONAITIONS. .. ...vevirrereeree et sr e ear e s r e r e e e e e sreenreenreennes 2303
Ethan J. Crumlin

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

102 - Fuel Cell and Electrolysis Afternoon Session

(Invited) Near-Surface pH during the Electrodeposition of Iron Group Metals...........cccocvviiviiciiiinininnnns 2305
Mallory A. Miller, John Sukamto, Eric G. Webb
(Invited) Anion Conducting Solid Polymer Ionomers Electrolytes for Fuel Cells and Electrolyzers ............ 2307

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

(Digital Presentation) Fundamentals of Deep Eutectic Solvents As Electrolytes for Lithium-Ion
2 F 113 0 USRS P OSSR 2308
Ramez A. Elgammal, Carla Cecilia Fraenza, Steven Greenbaum, Thomas A. Zawodzinski

Magnetism to Engineer Electrocatalyst and Device Performances ...........coovvveveieiinininecisiece e 2309
Sreeprasad T Sreenivasan

102 Poster Session

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

YTidE PrOtON SHULLIE ... veiieiie ittt ettt et te s e s reesteesteesteeeeeneeaneeensenseeseenseereenneens 2310
Sungbin Yang, Byungha Shin
Synergistic Effect of Interfacial Engineered Fe Doped Nis for Seawater Splitting..........cccocevvverieivniininennn. 2311

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



Developing First Row Transition Metal Antimonate Oxynitride and Oxysulfide Nanoparticles As
Oxygen Reduction ElectroCatalyStS.........ocuiiiiiieiieiiiiisie et sne e 2312
Gaurav Ashish Kamat, Melissa E Kreider, Michaela Burke Stevens, Thomas F Jaramillo

Long-Term Stability of Ferri/Ferrocyanide As an Electroactive Component for Redox Flow Battery
Applications: On the Origin of Apparent Capacity Fade...........ccocvvviviiiiiiiiiiiici e 2313
Eric M. Fell, Diana De Porcellinis, Yan Jing, Valeria Gutierrez-Venegas, Roy G. Gordon,
Sergio Granados-Focil, Michael Aziz

Unusual Cation-Pi Solute Interactions with Deep Eutectic SOIVENtS .........ccocvvviiiininiiiiiicceee e 2314
Ramez A. Elgammal, Shane Foister, Thomas A. Zawodzinski
Intermediate-Temperature Electrolysis: Electrode Microstructure and Chemistries .........ccovvvevevereeierseenennn 2315

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

Efficient Prediction of Redox Potentials of First-Row Transition Metal Complexes for Aqueous
Redox Targeting Flow Batteries Using Density Functional Theory ..........coccocvviiiiiinininicisecc e 2316
Noura Rahbani, Emmanuel Baudrin, Piotr de Silva

103-SOLID STATE IONIC DEVICES 14

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

(Keynote) Reinventing Batteries through NanOSCICNCE........ueiveriieiiiiiiiiiiiiesieesie e 2317
Yi Cui

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

(Invited) Interfacial Engineering of Battery Materials Using Atomic Layer Deposition ............ccccoevvirnnnine 2319
Neil P. Dasgupta

(Invited) Li-Free Anode Development at QUantUmSCAPE ..........vevvevererierriresieeieeeie st snens 2320

Martin M Winterkorn, Tim Holme
(Invited) Effects of the Alloy Composition on Cycling Performance of Cu-Ni Alloy Cathodes in
All-Solid-State-Fluoride-Shuttle BAtteries ........ueiiveieirriieiiiiiestieseee e s seesiee e seeeee e sneesseeseeeneeeneesneens 2321
Munekazu Motoyama, Katsutoshi Sakurai, Hisao Kiuchi, Tomotaka Nakatani, Takashi
Nakagawa, Yasutoshi Iriyama, Zempachi Ogumi, Takeshi Abe
(Invited) High Performance of Protonic Ceramic Fuel Cell Applying Composite Cathode
FUNCHONAL LAYET......ccvveeiieiit sttt bbbt bbb e bbbttt e e e nn e n b ene s 2322
Joon Hyung Shim, Keun Hee Kim, Sung Jea Yang, Wanhyuk Chang, Heon Jun Jeong, Dong
Hwan Kim, Fritz Prinz
(Invited) Highly Performing Protonic Ceramic Fuel Cells with Stoichiometric Electrolytes ..............cc.ce.... 2323
Wonyoung Lee, Mingi Choi, Jaedeok Paik, Deokyoon Woo, Jaeyeob Lee, Seo Ju Kim, Jongseo
Lee
(Invited) Mechanism of Cathodic Reaction in Proton-Conducting Ceramic Fuel Cells Investigated
By Patterned Model EISCIIOAES ........voviiiiiiriiieiiieiiee ettt sne s 2324
Koji Amezawa, Katsuya Nishidate, Zhuo Diao, Teruki Yoshioka, Yuta Kimura, Takashi
Nakamura, Keiji Yashiro, Tatsuya Kawada
(Invited) Accelerating Electrochemistry: The Development of Rapid Impedance Methods and
High-Throughput Screening of Novel Oxide Electrodes for Fuel Cells and Electrolyzers..............c.ccoccvenene 2326
Ryan O'Hayre, Jake Huang, Meagan Papac, Yewon Shin, Youdong Kim, Andriy Zakutayev
(Invited) Effect of Anode Thickness on Thin-Film Solid Oxide Fuel Cells Deposited on

INANOPOTOUS SUDSIIALES .....vevveieesiee ettt ettt e st e st e e st e ee e e sae s be e e bt e bt e neesbensnenbeenreenreenreannas 2328
Myung Seok Lee, Yang Jae Kim, Jaewon Hwang, Suk Won Cha
(Invited) A Novel, Ultra-Fast Fabrication of SOFCs By Flash Light Sintering Process ...........ccccovvvvrvennenn. 2330

Yonghyun Lim, Hojae Lee, Junghum Park, Miju Ku, Jisung Yoon, Fritz B Prinz, Young-Beom
Kim



(Invited) Effect of Atomic-Scale Surface Overcoat By Atomic Layer Deposition on Dopant

Segregation of Perovskite Cathodes ........c.oiiiiiiiiiiiiiiiiiiercee e
Haoyu Li, ThomasJae Garcia, Hung-Sen Kang, Ziqi Liu, Min Hwan Lee

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

FUCT RIS .ttt ettt bbbttt h e bt e b e e bt e s ke e st e e b e e e b e e sE e e ebe e bt e ab e eaeeeReenbe e bt enbeenbennee s
Taeyoung Kim, Hyong June Kim, Dohyun GO, Jeong woo Shin, Byung Chan Yang, Ji-Won
Son, Jihwan An

(Invited) Oxygen Evolution Behavior of La;-xSryFeO;-5 Electrodes in LiCI-KCl Melt.........ccccccovrininnnnne
Shunichi Kimura, Takashi Fukumoto, Yuta Suzuki, Yasuhiro Fukunaka, Takuya Goto

(Invited) 3D Printed Carbon Microlattices As Electrodes in Electrochemical Cells ...........ccccvveiirininnnnns
Jan Torgersen, Marco Sauermoser, Kjetil Baglo, Andreas Flaten, Naresh Veldurthi

(Invited) Enhancing Oxygen Reduction Reaction Activities of Pt Catalysts By Atomic Layer

DepOSIted MEtal OXIAES ....c.veivirieiuieieeiitesie sttt b et b et se e bt bbb e e e e nneanenreane s
Shicheng Xu

(Invited) Effects of Support Mesoporosity on Pt Dissolution in PEM Fuel Cells ..........cc.ccoovviiniiiiininennns
Marwa Atwa, Timothy Goh, Samuel Dull, Fritz Prinz

103 - Electrolysis & r-SOCs

(Invited) Enhancing Fuel Electrode Reliability of Solid Oxide ElectrolyZers.........c.cccuovreerieenviiiiiniicnneenn
S Elangovan, Tyler Hafen, Taylor Rane, Jenna Pike, Dennis Larsen, Joseph Hartvigsen

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

Impedance and DRT ANALYSIS ....cciveiriiiiiiiiiesieeireeese e nre e nre e n e e aneenne e
Naoki Endo, Takuro Fukumoto, Yuya Tachikawa, Stephen Matthew Lyth, Junko Matsuda,
Kazunari Sasaki

Pd-Doped Perovskite Oxides with Phase Transition and Bimetallic Nanocatalyst Exsolution to
Achieve Highly Active Bifunctional Fuel Electrodes for Reversible Solid Oxide Electrochemical

Kyeong Joon Kim, Chaesung Lim, Kyung Taek Bae, Jong Jun Lee, Mi Young Oh, Hyung Jun
Kim, Hyunmin Kim, Guntae Kim, Tae Ho Shin, Jeong Woo Han, Dongyeon Kim, Kang Taek
Lee
Architectural Optimization of Nd>NiOg+s- Ndo 5Ceo.502.5 Oxygen Electrode for Reversible Solid
OXIAE ClIIS ...ttt e e e
Ayesha Akter, Hector Grande, Uday Pal, Soumendra Basu, Srikanth Gopalan

Superionic Conducting Triple-Doped Stabilized Bismuth Oxide for High Performing Reversible
SOLid OXIAE CEIIS.....cuviiiiiiiiiiiiieie e s
Hyeongmin Yu, Doyeub Kim, Incheol Jeong, Ha-Ni Im, Kang Taek Lee

(Invited) Novel Air Electrode and Catalyst Materials for High-Performance and Durable

Regenerative Proton-Conducting Solid OXide CellS .........occviiiirieiiiiinienicnee e
Yucun Zhou, Weilin Zhang, Zheyu Luo, Nicholas Kane, Meilin Liu

Visualization and Observation of Spatial Temperature Distribution in Reversible Solid Oxide Cells

through Simulation and Thermal IMaging...........ccocveviiviiiiiiiii s
Takuro Fukumoto, Naoki Endo, Katsuya Natsukoshi, Yuya Tachikawa, George Frederick
Harrington, Stephen Matthew Lyth, Junko Matsuda, Kazunari Sasaki

Design Optimization of Highly Efficient SOEC Co-Electrolysis Processes ..........ccccuvvriiiiiiiieiieniienesnene,
Yuhei Nakashima, Yuya Tachikawa, Kanzunari Sasaki



High-Temperature Energy, Materials, & Processes Division J. B. Wagner, Jr. Young Investigator
Award Address

(High-Temperature Energy, Materials, & Processes Division J. B. Wagner, Jr. Young Investigator

Award) Joule Heating Based Ultrafast High-Temperature Sintering for Materials Discovery and

IMANUTACKUTIIIE ..+ttt e e Rt e Rt et e s st e R e s R e e s R e e e R e e nRe e e e e mn e eme e emeenn e e neennennnennne s 2352
Liangbing Hu

103 - Solid State Batteries

The Impact of Residual Solvent on the Performance of Catholyte for Solid-State Batteries ...............ccovnene 2353
Fengyu Shen, Robert A Jonson, Mike C Tucker
(Invited) Garnet Solid Electrolytes for Advanced All-Solid-State Li Metal Batteries...........cccoeeevvicveneennnene 2354

Venkataraman Thangadurai

Multi-Scale Electrochemo-Mechanical Experiments on Thin Film Battery Materials..........cc.ccccoovvninnnncne. 2355
Yueming Song, Bhuvsmita Bhargava, Zoey Warecki, David Murdock Stewart, Paul Albertus

103 - SOFC Anodes

Sulfur- and Coking-Tolerant Anodes for Solid Oxide Fuel Cells..........c.cuiiiiiieiininiiiiineccece e 2356
Zhijun Liu, Yucun Zhou, Weilin Zhang, Jie Hou, Xueyu Hu, Meilin Liu

Comparison of Operating Atmosphere Impact on Lag7Sr93V3s6.s (LSV) Intermediate-Temperature

Solid Oxide Fuel Cell Sulfur Tolerance Explored Through Experimental and Modeling

Characterization OVET TIME .......ceiviiiiieiie it se et e et e e s e saeesbeeste e s teeseesreesteesbeeseeaeeaneeaneenseenes 2357
Theodore Burye, Talia Sebastian

Methanol Fueled Low Temperature Solid Oxide Fuel Cell with Pt-SDC Anodes...........c.cceoveivereniriniinennns 2359
Byung Chan Yang, Sung Eun Jo, Taeyoung Kim, Geonwoo Park, Dohyun GO, Turgut M. Gur,
Jihwan An

A Self-Forming CO,/O, Co-Transport Dual-Phase Membrane for Oxidative Coupling of Methane............. 2360

Kangkang Zhang, Shichen Sun, Kevin Huang

Reactive Sputtered NiO-YSZ Anode Functional Layer for Thin Film Low-Temperature Solid Oxide
FURL ClL ...ttt ekt r et b e Rttt r ettt r et 2361

Hyong June Kim, Taeyoung Kim, Byung Chan Yang, Sung Eun Jo, Ji-Won Son, Jihwan An

Degradation and Reactivation of Ni-Doped Strontium Iron Titanate Solid Oxide Cell Fuel
ELECIIOAES ...t s 2362
Yubo Zhang, Travis Anthony Schmauss, Scott A Barnett

Manipulation of Anode Nanostructure and Composition By Glancing Angle Deposition for Thin-

Film Solid OXide FUEL CeILS .....ccveiiiiiriiciireieciiere sttt 2363
Jaewon Hwang, Suk Won Cha
Interface Problems in Solid Oxide Electrolysis Cells.........ccuiiiiiiiiiiiiiiiiiiiee e 2364

Qian Zhang, Dalton Cox, Clarita Yosune Regalado Vera, Hanping Ding, Wei Tang, Sicen Du,
Alexander F. Chadwick, Katsuyo Thornton, Dong Ding, Scott A Barnett, Peter W. Voorhees

High-Temperature Energy, Materials, & Processes Division Qutstanding Achievement Award
Address

(High-Temperature Energy, Materials, & Processes Division Outstanding Achievement Award
Address) Mechanisms of Oxide Exsolution and Electrode Applications in Solid Oxide Cells...................... 2365
Scott A Barnett



103 - SOFC Electrolytes

Highly Durable Solid Oxide Fuel Cells: Prevention of Chemical Inter-Diffusion By Introducing a

T B S (T BN 1 (1 011 (PP PT ORI PR VRPN 2366
Amjad Hussain, Rak-Hyun Song, TAE-Hun KIM, Beom-Su Kwon, Muhammad Measam Ali,
Dong Woo Joh, Jong-Eun Hong, Seung-Bok Lee, Tak-Hyoung Lim

Fabrication of AAO-Based Four-Stack Thin Film Solid Oxide Fuel Cells for the Low-Temperature

Operation Using Sputtering Method..........ccooiviiiiiiiiiiiii 2367
Yang Jae Kim, Suk Won Cha

103 - SOFC Cathodes

Fabrication of Nano Samarium Doped Ceria(SDC) Infiltrated La6Sr4Co2Fe803-3(LSCF)

Composite Cathode for High Performance It-SOFCS ..........ccocviiiiiiiiiii s 2368
Junghum Park, Hojae Lee, Miju Ku, Young-Beom Kim
Solid Oxide Fuel Cells with 3D Inkjet Printing Modified LSM-YSZ Interface..........c.ccoocvvvvcviienincninninnnnn 2369

Jiashen Tian, Yan Dou, Qiong Nian, Ryan J Milcarek
Doped Barium Niobate Perovskite Based Materials for High-Temperature Electrolyzer Application

and Efficient Methane CONVEISION ........uiuiieerieriieieeiesieesieesieeseeeaesseesseesseesseesseestesssessesssesssesssesnsessesssessseenes 2370
Kannan Ramaiyan, Luke H Denoyer, Angelica Benavidez, Fernando H. Garzon

Flash Light Sintered SOFC Cathode Functional Layer through Electrostatic Spray Deposition ................... 2371
Hojae Lee, Junghum Park, Jisung Yoon, Young-Beom Kim

On-Board Strontium Getters for Improved Solid Oxide Cell Durability..........cccoovvriiriniiiieenececeee 2373

Yubo Zhang, Yeting Wen, Kevin Huang, Jason Nicholas

103 Poster Session

Improving the Performance for Direct Electrolysis of CO, in Solid Oxide Electrolysis Cell with

Sri9FeisMogs Os.s Electrode Via Infiltration of PrsO 11 Nanoparticles..........ooovivvrienienieninienc e 2374
Wanhua Wang, Haixia Li, Ka-Young Park, Taehee Lee, Fanglin (Frank) Chen

Localized Surface Oxygen Ion Transport in Sto and YSZ Observed Via Quasi in Situ Scanning

PTODE MICTOSCOPY vttt itttk h bbb e b e b b e b e e bbb ket e e e e nenr e sr s 2375
Hung-Sen Kang, ThomasJae Garcia, Haoyu Li, Ziqi Liu, Min Hwan Lee

Effect of Manganese Concentration in Cerium Oxide Dispersed Ferritic Stainless Steels on

Oxidation Behavior for Metallic Interconnect Material of Solid Oxide Fuel Cell ..........ccccooviiiiiiiiiiiennnne 2376
TAE-Hun KIM, Amjad Hussain, Beom-Su Kwon, Dong Woo Joh, Seung-Bok Lee, Tak-Hyoung
Lim, Jong-Eun Hong, Rak-Hyun Song

Ni-Alloy Fuel Electrodes for Reversible Solid OXide Cells..........coviiiiiiiiiiiiiiiiiseseee s 2377
Kei Yamada, Yuya Tachikawa, Stephen Matthew Lyth, Junko Matsuda, Kazunari Sasaki

Performance and Durability of Solid Oxide Electrolysis Cell Air Electrodes Prepared By Various

(070416 1 o) OSSR 2379
Kazutaka Ikegawa, Kengo Miyara, Yuya Tachikawa, Stephen Matthew Lyth, Junko Matsuda,
Kazunari Sasaki

A-Site Doping Effect on the Performance of SraFe; 4 Nip.1Mo0g 506.4 Anodes for SOFCs..........ccccoovnirinnenne. 2382
Haixia Li, Wanhua Wang, Ka-Young Park, Taehee Lee, Fanglin (Frank) Chen
All-Inkjet-Printed Thin-Film Solid Oxide Fuel Cell ...........ccccooiiiiiiiiiiiii e, 2383

Gwon Deok Han, Hyun Soo Han, Settasit Chaikasetsin, Yunha Jung, Tyler Trettel Howard,
Fritz Prinz, Joon Hyung Shim

Characteristics 0f (S10.02Y0.08)0.85 T11-XINIxO3- cueerureruieiieiesie et se et e e sree e sreeseeeneeaneeeneenneenes 2384
Jun Ho Kim, Su In Mo, Hong-Ryun Jung, Hee Su Kim, Hyung Soon Kim, Jeong Woo Yun
Development of SOEC Performance Model Based on Cell Performance...........ccovevevvevviieniennenveninnennens 2385

Yoshihiro Mugikura, Takumi Imabayashi, Koichi Asano



103 - Proton Conducting Fuel Cells

Evaluation of La2Ce207 (LCO) Protection Layer for Proton Conducting Electrolyte.........c.cccccovvnirnnnnnne. 2386
Kuan-Zong Fung, Shu-Yi Tsai
(Invited) Reducing the Operating Temperature of Protonic Ceramic Fuel Cells to <400 °C ............ccccvvnene 2387

Chuancheng Duan, Fan Liu

Bimetal-Doped BaCoOj3., Materials As Oxygen Electrodes for High-Performance Protonic

Ceramic EIectroChemicCal CelLS ........ccviiuiiiiiiiiieiieic ettt ettt sreeseeeeeaneeaneennee e 2388
Dongyeon Kim, Seungsoo Jang, Seeun Oh, Kang Taek Lee

(Invited) Electrical, Thermal, and H,0 and CO, Poisoning Behaviors of PrNip sCoo503.4 Cathode

for Proton Conducting Intermediate Temperature Solid Oxide Fuel Cell .........c.cccooviriniiniiiinieiciiicene 2389
Md Shariful Sozal, Wei Tang, Suprabha Das, Wenhao Li, Andriy Durygin, Vadym Drozd,
Cheng Zhang, Borzooye Jafarizadeh, Chunlei Wang, Arvind Agarwal, Dong Ding, Zhe Cheng

103 - Solid State Ionic Devices

Metal Supported Solid Oxide Fuel Cells for Ethanol Fueled Vehicles............ccooooviiiiiiniiiincee 2390
Boxun Hu, Mike C Tucker, Grace Y. Lau, Fengyu Shen

Evaluation of Tubular SOFC’s Performance at Elevated Pressure for Highly-Efficient Clean Power

L€ 1S 1T 1210 )3 TP P TP 2391
Trevor Joseph Kramer, Mingyang Gong, Rory Roberts, Jeff Webster

Utilisation of Ammonium Carbonate in a Solid Oxide Cell...........cccoiviiiiiiiiiiiiiii e, 2393
Marta Ragu, Christian James Laycock, Gareth R Owen, Gareth Lloyd, Alan J Guwy

Computational Optimization of Functionally Graded Electrodes for Solid Oxide Fuel Cells..............c.e... 2395

Aaron Thomas Bain, Rory Roberts, Jay Deiner, Joseph Fellner

104-PHOTOCATALYSTS, PHOTOELECTROCHEMICAL CELLS, AND SOLAR FUELS 12

104 - Beyvond Oxides for Photocatalysis and Electrocatalysis 1

Ammonia Removal from Simulated Wastewater Using Ti3C,Tx Mxene in Flow Electrode

CapaCIIVE DEIOMIZALION ....c.viviieiiieiiee ettt bbb e bbbt e e ne e b e bbb e et e nennennenbeane s 2397
Nagsh E Mansoor, Luis Diaz Aldana, Christopher Eugene Shuck, Yury Gogotsi, Tedd Lister,
David Estrada

Surface-State-Controlled Fluence-Dependent Apce Behavior of p-GaAs-TiO,-Pt Water Reduction

o 10 aT . 14 T T (< RS 2399

Sa Suo, Fengyi Zhao, Zihao Xu, Haotian Shi, Zhi Cai, Bofan Zhao, Craig L Hill, Djamaladdin
G Musaev, Tianquan Lian

A Van Der Waals Heterojunction Based on Monolayers of MoS, and WSe, for Overall Solar Water

SPIIEEIIIE .ttt R R bR Rt E R R R R Rt n e n e r e n e n e 2400
Paul Dalla Valle, Nicolas Cavassilas
Metal-Coordinated Hydrogels As Efficient Oxygen Evolution Electrocatalysts..........c.ccoovvveiveiencninenennnns 2403

Chaoyun Tang, Tewodros Asefa, Niangiang Wu
Pathways to Boost Solar-to-Hydrogen Efficiencies for Z-Scheme Photocatalytic Reactors:

Learnings from Equivalent Circuit and Continuum Multiphysics Models..........cccocveiiiiiiininienieieeenns 2404
Luisa Barrera, Zijie Chen, Mike Mayer, Daniel V. Esposito, Shane Ardo, Rohini Bala
Chandran

(Invited) Monolithic All-Perovskite Tandem Cells for Unassisted Water Splitting...........cccocvevviieiiviieeneenn 2406

Zhaonng Song, Chongwen Li, Lei Chen, Yanfa Yan

(Invited) High Efficiency, Ultras-table Solar Hydrogen Production Utilizing Industry Standard

IMALETIALS ...t 2407
Zetian Mi



(Invited) Selenium as a Top-Cell Absorber Candidate for Tandem Photoelectrochemical Stacks ................. 2408
Rasmus Nielsen, Tomas Youngman, Andrea Crovetto, Brian Seger, Ole Hansen, Hadeel
Mustafa, Sergiu Levcenco, Hannes Hempel, Thomas Olsen, Ib Chorkendorff, Thomas Unold,
Peter Vesborg

104 - Bevond Oxides for Photocatalysis and Electrocatalysis 2

(Invited) Electroreduction of Nitrogen to Ammonia at Iron Catalytic Sites Generated at Interfaces

Utilizing Iron Phosphides and Heme-Type COmpleXes.........couvviiiiiiiiiiiiiiiiiieiese s 2409
Pawel J. Kulesza, Beata Rytelewska, Iwona A. Rutkowska, Karolina Sobkowicz, Anna
Chmielnicka, Takwa Chouki, Saim Emin

(Invited) Towards Broadband Solar Fuel Production ............ccccveiiviiiiiiiiiiiice e 2410
Dongling Ma

(Invited) Hydrogen Atom Transfer Coupled Dye-Sensitized Photoelectrochemical Cell for Lignin

DIECOMIPOSTLION. ...ttt r e e bR bbbt bRt E b e e bt b e e e e b nn e er e bt bt n e nr e 2411

Hyeong Cheol Kang, Saerona Kim, Kicheon Yoo, Gyu Leem, Jae-Joon Lee
(Invited) Porous Crystalline Materials As Light Absorption and Charge Separation Materials for

SOLAT FUCL CONVEISION ...ttt sttt ettt sh e b bt s e st b e s b e s be e sbe e bt e as e ebe e eb e e bt e n b e esbesbeesbeesbeenbeennas 2412
Jier Huang

Impact of Solvent-Solute Hydrogen Bonding on Ultrafast Electron Transfer in a Trimetallic Iron-

RUMENTUM COMPLEX ...ttt et b et b b e et b e bbb e e e e nn e nenbeene s 2413

Michael Sachs, Benjamin Poulter, Zhaoyuan Yang, Niranjan Govind, Robert Schoenlein,
Munira Khalil, Elisa Biasin

Intermetallic Water Splitting (Pre)CatalySts .........cceiiiririririiieieene st 2415
Prashanth W. Menezes, Jan Niklas Hausmann, Matthias Driess
Iron Based Catalysts for Nitrogen Reduction REaCtion .........ccccveviiveriiiiiineiieieee e 2416

Rachela Gabriella Milazzo, Marco Leonardi, Giuseppe Tranchida, Silvia Scalese, Luca
Pulvirenti, Guido Gugliemo Condorelli, Corrado Bongiorno, Salvatore Lombardo, Stefania
M. S. Privitera

104 - Photocatalysts and Photoelectrochemical Cells

(Invited) Computational Modeling of Photoelectrochemical Processes for Hydrogen Production................ 2418
Tadashi Ogitsu

(Invited) Efficient and Selective Electrocatalytic and Photoelectrochemical Conversion of Energy

AN CREIMICALS ...ttt ettt et e ae e sh e e bt e R e e bt e s bt e s e s b e e e b e e nbe e nne e neenn e eneenne e 2419
Song Jin

(Invited) Ferroelectric Effect in SrTiO; Promotes Photoelectrochemical Water OXidation ...........cccocceeviueenne 2420
Samutr Assavachin, Chengcan Xiao, Tatiana Mamani, Davide Donadio, Frank E Osterloh

(Invited) Photoelectrochemistry -Looking Back to the Past for the Future.............cccocvvniiiiiiiiiiiie 2421

Kohei Uosaki
(Invited) Local and Macroscopic Probes of Semiconductor/Electrocatalyst Photochemical

1Sy 21T SRR URSTROURRPPN 2423
Shannon W. Boettcher, Aaron James Kaufman, Meikun Shen

(Invited, Digital Presentation) Methane Conversion to High Value Chemicals By Photocatalysis................ 2424
Junwang Tang

104 - Photocatalysts and Photoelectrochemical Cells-Digital Session

(Invited, Digital Presentation) X-Ray Spectroscopic Observations at the PEC Electrode-Electrolyte
STy 2T USSR STROPRSPP 2426
Artur Braun



104 - Plasmon and Photocatalysis 1

Modifying Hybrid Plasmonic Nanocatalysts Via Femtosecond Pulsed Laser for Solar-Fuel-Based

FN o] 0 Loz N o) s PP P ORI PSPPI 2427
Mohammadreza Nazemi

(Invited) Enhanced Water Splitting at Visible Wavelength Region Using Modal Strong Coupled

Photoanode and PhotoCathode. .........ccuiiiiiiiiii ettt et sb bbb snee s 2428
Hiroaki Misawa, Tomoya Oshikiri, Xu Shi, Yoshiki Suganami

(Invited) Hot Electron Generation and Photocatalysis with Plasmonic Nanocrystals and

IMLEEASIIUCEUTES ...ttt ettt ettt etttk a e bt e e hb e e e b bt e s hb e e eh bt e ehb e e eh bt e e ab e e s h bt e e mb e e e s b e e smbeenab e e enreennne s 2430
Alexander Govorov

(Invited) Transient Absorption and Compressive Sensing for Understanding Dynamics in

Photocatalytic Nanoparticles and Energy Conversion Materials............ccoovviiiiiiiininiiccccese s 2431
Gary P. Wiederrecht

(Invited) Photochemical Energy Conversion with Integrated Plasmonics ............ccocevvrireiiniienenenenenennns 2432
Alberto Naldoni

104 - Plasmon and Photocatalysis 2

(Invited) In Situ spectroscopy of Electrochemical and Photoelectrochemical Interfaces..........c..cccccvvvennenne. 2433
Stephen B. Cronin

(Invited) Beyond Plasmonic Effect of Metal Nanoparticles in Photocatalysis and Electrocatalysis............... 2435
Niangiang Wu

(Invited) Ultrafast Reducing Power of a Plasmonic Photocatalyst...........cc.cviriiiiiiiiiniiiiiicc s 2436
Renee Frontiera

(Invited) Chemical Interface Damping in Single Plasmonic NanoStrucCtures ............cocuvvreiieveieneneninennens 2437
Stephan Link

(Invited) Non-Equilibrium Electroconversion Using Plasmons ...........ccocviiiiiiiiiiininineiseeee e 2438
Prashant K Jain

(Invited) Isotropic Hydrogen Evolution Reactions Induced By Plasmon Excitation ..........ccccceeveiinininennns 2439

Daiki Sato, Hiro Minamimoto, Kei Murakoshi

104 - Spectroscopic Studies on Semiconductors and Photocatalysts 1

Precatalyst Reconstruction during the Electrocatlytic Oxygen Evolution Reaction: The Influence of

the Precursor and the Transformation CONAIIONS ..........ciouviiiriereerieieee e e e e see e see e e e eseeeeeeseesneens 2440
Jan Niklas Hausmann, Stefan Mebs, Konstantin Laun, Ingo Zebger, Matthias Driess,
Prashanth W. Menezes

(Invited) Resolving a Catalytic Mechanism on an Electrode Surface: Using Time Resolution to
Identify TheoretiCal DESCTIPLOTS ... .c.vevirertiiririeeic ettt b bbb nnenne b ene s 2442
Tanja Cuk

(Invited) Ultrafast Spectroscopy Measurements of Lead-Halide Hybrid Semiconductor

Nanocrystals for PROtOCAtALYSIS. ... ...uoiiiiiiiiiii i nre s 2444
Matt C Beard

(Invited) Light-Induced Structural Deformations in BiVO4 Photoanodes..............ccoceviniineiieiiiieicn 2445
lan D. Sharp

(Invited, Digital Presentation) Application of in Situ X-Ray Spectroscopy Techniques for Studying

CO3 Reduction REACHION........ciiiiiiiiiii i e s 2446
Junko Yano, Xiang Li, Corey Kaminsky, Dimosthenis Sokaras, Ethan J. Crumlin

(Invited) Excited States and Reaction Mechanisms of Catalysts with Redox Active Ligands

Investigated with X-Ray SPECLIOSCOPY ...eiviiriiiiiiiiiiiiiie ittt 2447
Amy Cordones-Hahn



(Invited) Ultrafast Charge Recombination and Localisation in Transition Metal Oxides with

Extended Visible Light ADSOIPLION .....ccviiiiiiiiiieiee ittt et sn e sn e sneene e nnee s 2448
Michael Sachs, Liam Harnett-Caulfield, Ernest Pastor, Jenny Nelson, Aron Walsh, James
Durrant

104 - Spectroscopic Studies on Semiconductors and Photocatalysts-Digital Session

(Digital Presentation) Surface Photovoltage Provides Quasi Fermi Level Splitting and Minority
Carrier Electrochemical Potential of BiVO4 /Liquid Junctions Under [llumination............ccccceveviiiiinnnnns 2449
Sahar Daemi, Sherdil Khan, Chengcan Xiao, Hervin Errol Mendoza, Frank E Osterloh

104 - Spectroscopic Studies on Semiconductors and Photocatalysts 2

(Invited) Why Is Pacman so Hungry? Femtosecond M-Edge XANES Explains the Low Quantum

Yield of u-Oxo Bis(Fe Porphyin) Photocatalysts ...........ccoiiiriiiiieiiiiiece s 2451
Josh Vura-Weis

(Invited) In Situ Time-Resolved Vibrational Spectroscopic Probe of Catalyst Structures, Dynamics

and Reaction Mechanisms on Semiconductor Photoelectrodes.............cuiviiiiiiiiiiniiiieeeee s 2452
Tianquan Lian

(Invited) Ultrafast Symmetry-Breaking Charge Separation in Organic Semiconductors............cccccvvrerennene 2453
Michael R Wasielewski, Chenjian Lin, Taeyeon Kim, Jonathan D Schultz, Ryan M Young

104 - Polaron and Photocatalysis

(Invited) Polaronic Transport in Iron Oxides from Density Functional Theory ..........c.cccooeriviniiiiiiinecnneenn 2454
Kevin Rosso, Christian Ahart, Guido Falk von Rudorff, Jochen Blumberger

(Invited) Small Polarons and Surface Defects in Metal Oxide Photocatalysts Studied Using Xuv

Reflection-AbSOIPtiON SPECIOSCOPY .. vveurerrrerreerreeireeiteareareareeareesre e reesressre s e sreesreesreenreasnesneeaneenneenreenneannennnens 2456
Lawrence Baker

(Invited) Extracting Photoelectrochemical Phenomena from Transient X-Ray Experiments ..............c......... 2457
Scott Cushing

(Invited) Effect of Polaron Formation on Optical and Carrier Transport Properties of Transition

Metal Oxides As Photoelectrodes from First-Principles Calculations...........c.ccocveviiiiniiiiiiiiiiieeee, 2458
Yuan Ping

(Invited) Small Polarons in Metal-Oxide Based Solar Absorber Materials...........cccoceveiiieienieniesienicnn 2460

Muhammad N. Huda

104 - Metal Oxides for Photocatalysis and Photoelectrocatalysis 1

(Invited) Non-Metal P Doping for Efficient Water Splitting ..........ccccceviririiiiniiiiiie s 2461
Ji-Hyun Jang
(Invited) Semipermeable Oxide Coatings for Selective Z-Scheme Photocatalytic Water Splitting ............... 2462

Daniel V. Esposito, Robert Stinson, William D. H. Stinson, Yinxian Wang, Fikret Aydin, Tuan
Anh Pham, Tadashi Ogitsu, Katherine Hurst, Luisa Barrera, Rohini Bala Chandran, Zejie
Chen, Shane Ardo
(Invited) Understanding Water Oxidation Mechanisms on Heterogeneous Catalyst Surfaces............cc.co..... 2463
Dunwei Wang

(Invited) Operando Unraveling Photothermal-Promoted Dynamic Active Sites Generation in Spinel

Oxide for Markedly Enhanced OXygen EVOIULION ..........cooiiiiiiiiiiiie e 2464
Zhiqun Lin

(Invited, Digital Presentation) Photocatalytic C-C/C-O Bond Cleavage in Lignin Using a Dye-

Sensitized Photoelectrochemical Cell..........coiviiiiiiiiiiiiis s 2465

Gyu Leem, Shuya Li, Weiwei Zheng, Benjamin Sherman, Jae Joon Lee, Chang Geun Yoo



(Invited) A Novel Pathway for the Construction of Core—Shell Photocathodes for PEC Applications.......... 2466
Renata Solarska

(Invited) Crystal Engineering of Bismuth Vanadate for Enhanced Light-Driven Water Oxidation................ 2467
Yun Hau Ng

104 Poster Session

The Effect of Photoanode Interface and Surface Treatment in Dye-Sensitized Photo-

Electrochemical Systems for Effective Lignin Decomposition...........cccoovreiinieiene i 2469
Hyeong Cheol Kang, Saerona Kim, Kicheon Yoo, Gyu Leem, Jae-Joon Lee

Impact of Amorphous MnOy Nano-Fibrous Globe-like Structures Towards Photoelectrochemical

Water Splitting Properties of Fe203 Photoanodes...........cccoviiiiiiieiiiiniieceeese s 2470
Jyoti Rohilla, Soniya Gahlawat, Chien-Yi Wang, Yung-Jung Hsu, Pravin p Ingole

Steady State Performance Evaluation of Noble-Metal Free Bifunctional Electrode for Overall

WALET SPIIEEIIZ ...t b btk e e e e Rt bt h e s e e b s bt bt bt bt e e nn e nennenr s 2471
Yamini Kumaran, lulian Gherasoiu, Harry Efstathiadis

Halide and Oxide Double Perovskites As Promising Semiconductor Photocatalysts Candidates for

Artificial Photosynthesis of Solar FUECILS ........c.oiiiiiiiiiiiii e 2472
Ahmed Mahmoud Idris Mohammed
Metal Oxide Photocatalyst for Artificial Nitrogen FiXation .........ccccccecvriiriniinieiiecie e 2474

James Moore, Niangiang Wu

104 - Carbon Dioxide Conversion by Photocatalysis or Electrocatalysis

Synthesized Pectin from Food Waste and Its Application in Electrolyte Gelation for CO2 Reduction.......... 2475
Nathan W. Wilson, Gerardine G. Botte

Influence of Fermi-Level Engineering in Multi-Interface CuO/Cu,0||Rgo|[H-WOs||Rgo||
Photoelectrodes on Photoelectrochemical CO2 ReAUCHION .....ccveiiiviiiiiiiiiiiiie it 2476
Krzysztof Bienkowski, Renata Solarska

(Invited) Ligand Effect in Electroreduction of CO,: N-Heterocyclic Carbene-Capped Polymers to

Promote Catalytic EffICIENCY . ....iiiiiiiiiici e s 2477
Jie He

(Invited) Water Splitting and Carbon Dioxide Conversion By Mixed-Anion Materials ..........cccccovvnirennne 2478
Kazuhiko Maeda

(Invited) Understanding CO, and Water Supply in Zero-Gap Membrane Electrode Assembly Based

Electrochemical CO; Reduction REACION ..........ciuiiiiiiiiie ittt 2479
Yun Jeong Hwang

(Invited, Digital Presentation) Interface Rich Catalyst Design for Enhanced CO, Conversion ..................... 2480
Youngkook Kwon

(Invited) Facet-Dependent Photocatalysis for CO2 RedUCtion ...........ccoocviviiiienieiinicnee e 2481

Tijana Rajh, Yimin Wu, Yuzi Liu

Using Synchrotron Based x-Ray Analysis to Understand the Influence of Cations on CO2

Electrolysis PerfOrmMAanCe. .........civiirieiiieiiiiesee sttt nn e n e e nnne s 2482
Sahil Garg, Qiucheng Xu, Asger Barkholt Moss, Marta Mirolo, Jakub Drnec, Brian Seger

Ag Dendrites on W/C as Enhanced Active and Stable Electrocatalysts for Scalable Solar-Driven

CO0IT ottt h R R R R R R R R Rt 2483
Hyung-Suk Oh, Chulwan Lim

104 - Metal Oxides for Photocatalysis and Photoelectrocatalysis 2

Single-Cell Level Measurements of Photocatalytic Damage to Escherichia coli Cells..........ccccoovniiininnnne. 2485
Niraj Ashutosh Vidwans, Kathy Y. Rhee, Pushkar P. Lele, Sreeram Vaddiraju



Direct in Situ Observation of Surface Charge Accumulation Under Water Oxidation Conditions By
Electric Field Induced Second Harmonic Generation Measurements ..........eecoviiiivvvrieeeeeiiiiinnnieeeessniisnneeseeeans
Fengyi Zhao, Tianquan Lian, Zihao Xu, Sa Suo, Craig L Hill, Djamaladdin G Musaev

Optimization of Z-Scheme Photocatalytic Reactors for Solar Water Splitting..........c.ccoovvvviiiniiiiiiniiennns
Zejie Chen, Sam Keene, William Gaieck, Gabriel S. Phun, Robert Stinson, William D. H.
Stinson, Yinxian Wang, Luisa Barrera, Zijie Chen, Mike Mayer, Kenta Watanabe, Tea Yon
Kim, Brian Zutter, Aliya S. Lapp, Mingjie Xu, Yaset Acevedo, Jennie Huya-Kouadio, Brian
James, Akihiko Kudo, Xiaoqing Pan, Katherine Hurst, A. Alec Talin, Daniel V. Esposito,
Rohini Bala Chandran, Shane Ardo

Intrinsic Catalytic Activity and Active Phase for Oxygen Evolution in Layered Double Hydroxide
ELOCIOCAALYSES ...ttt ettt ettt etttk bttt h e bbbt e s bt e R e s b e e b e e e Ee e nRe e R e Re e eRe e Rt e Rt e be e reenrennne s
Fabio Dionigi, Zhenhua Zeng, Jing Zhu, Thomas Merzdorf, Malte Klingenhof, Wei-Xue Li,
Jeffrey Greeley, Peter Strasser

Understanding the Carrier Dynamics of Complex Heterojunctions for Water Splitting through

Wavelength-Dependent Intensity Modulated Photocurrent SpectroSCopy ......c.ccvevveviiiiiiinieniniciicne e
Pierpaolo Vecchi, Alberto Piccioni, Irene Carrai, Raffaello Mazzaro, Michele Mazzanti, Vito
Cristino, Stefano Caramori, Luca Pasquini

Optimization of Ascorbic Acid Contents in Preparation of Cobalt Oxide for Highest Oxygen

EVOIULION A CEIVILY 1. teetiiie sttt sttt ettt sttt b ettt et h e bt e b e e bt e s bt ek e s b e e s b e e s b e e nbe e bt e me e ehs e ebeenbeebeenbeasbennnens
Kartik Raitani, Manu Prakash Maurya, Hari Krishna Rajan, C Manjunatha, Chandresh
Rastogi, Gyanprakash Devendranath Maurya

Large-Scale Synthesis of Photocatalytic TiO; Nanotube Layers..........cccooviiviiiiiiiniiisinenceee e
Hanna Sopha, Michal Baudys, Josef Krysa, Jan M. Macak

3D Core-Shell Heterostructures of WO3/Bi;MoOg and MoS,/BiVO; for Efficient

Photoelectrochemical Water SPLIttNG .........cccvviiiiiiiiiii i s
Jae-Jin Shim, Mostafa Saad Sayed Mohamed, Abdullah Al Mahmud, Md. Mahmud Hasan.
Shagar

Photocatalytic Properties of TiO, Electrodes on Stainless Steel Substrate Using Optimized TiO»

Pastes fOr SCreen PrINtING........cooiiiiiiiiii e s
Htoo Nay Wunn, Shin-ichi Motoda, Motoaki Morita, Yutaro Sakamoto

I05-ELECTROSYNTHESIS OF FUELS 7

105 - Electrosynthesis of Fuels - Presentations from DOE Labs

(Invited) Electrocatalyst Development for Efficient COz Electrolysis........cccuevvvreieiininienieieiee e
Douglas Kauffman

(Invited) Steering Electrocatalytic CO, Reduction Reactivity Using Microenvironments.............c.ccoocverveenn.
Christopher Hahn

105 - Electrosynthesis of Fuels - CO2 Conversion 1

Graphene Quantum Dots with Trace Copper Switching Product Selectivity during Electrochemical

CO2/CO Reduction REACLION .....ccuciuviiiiiiiiiriiiieie e
Xiang Lyu

(Invited) Using Ionic Liquid and Organic Salt Additives to Modify CO; Electroreduction

SEIECtIVILY 0N COPPET ...vviitiiiiitieiieiet ettt bbbt bbb e bbbkt e e ne e nn e
Elizabeth J. Biddinger, Samaneh Sharifi Golru

(Invited) Opportunities and Challenges for Biopolar Membrane-Based Electrosynthesis.............ccocoovvienine
Marta Hatzell

Electrochemical Reduction of Flue Gas CO; in a Dual Methanol/Water Electrolysis System for the

Synthesis 0f Methyl FOIMAtE.........ccoiviiiiiiiiiiie e e
Joshua M. Spurgeon, Dillon Hofsommer, Manu Gautam, Sandesh Uttarwar, Nolan Theaker,
Craig Grapperhaus



105 - Electrosynthesis of Fuels: Technology Maturation and Industrial Perspectives

Electrochemical CO, Conversion with Packed Bed Membraneless Electrolyzers..........ccoovcvvieieninininnene, 2503
Xueqi Pang, Sumit Verma, Chao Liu, Daniel V. Esposito

(Invited) The Electrosynthesis of Fuels from Direct Air Captured CO2 .........cccccviiiiiiiiiiiiiiicee, 2504
Edward Hartley Sargent

(Invited) Electrochemical Valorization of Waste Activated Sludge to Chemicals..........cc.cocoveiveveieriniiniennns 2505
Gerardine G. Botte

(Invited) Perspectives of Advanced Electrolysis for Green Chemicals Manufacturing.............ccccevvevvrvennnnn 2506

Hui Xu, Natalia Macauley, Tianyu Zhang, Sichen Zhong, Max Pupucevski, Judith Lattimer

(Invited) Opportunities, Challenges, and Lessons Learnt from the Maturation of Emerging Water

and CO; Electrolysis TEChNOIOZIES. ........civiiiiiieirieieese e 2507
Paul Corbett, Sumit Verma

Water Management Gas Diffusion Layer Design Enables Improved Selectivity and Stability for

(010 F 0 21 T<Tet (o] 3 LSRR R P TOTOP PR 2508
Tianyu Zhang, Max Pupucevski, Hui Xu

105 - Electrosynthesis of Fuels - Diagnosis and Mechanisms

Quantitative Evaluation of the Activity of Nickel Ion Site of LiNi0.5Mn1.504 Spinel for Oxygen

g oY LD (o) o B - Tox (o) o PSPPSR 2509
Hao Zhao, Tomoki Uchiyama, Yuki Orikasa, Toshiki Watanabe, Kentaro Yamamoto, Toshiyuki
Matsunaga, Yoshinori Nishiki, Shigenori Mitsushima, Yoshiharu Uchimoto

(Digital Presentation) Highly Efficient and Selective CO; Electroreduction to CO on Novel Metal-

Nitrogen-Carbon (M-N-C) Catalyst ........ccccceviiiiiiiiiiiici s 2511
Laurent Delafontaine, Alessio Cosenza, Eamonn Murphy, Shengyuan Guo, Yuanchao Liu,
Jiazhe "Loki" Chen, Plamen Atanassov

Approaches on Improving Electroreduction of Carbon Monoxide to Acetate in Flow Electrolyzer.............. 2513
Shengyuan Guo, Yuanchao Liu, Eamonn Murphy, Laurent Delafontaine, Plamen Atanassov

(Invited) Controlling Hydrogen Evolution and Oxygen Reduction Electrocatalysis By Tuning

Interfacial Hydrogen BOndS..........cccoviiiiiiiiiiiiii e 2515
Yirui Zhang, Tao Wang, Botao Huang, Yang Shao-Horn

In Situ Electro-Synthesis and Resynthesis of Redox Actives in Aqueous Organic Redox Flow

2 21113 0 LTRSS PTOPTURTPRUTROTN 2516
Yan Jing, Min Wu, Evan Wenbo Wenbo Zhao, Marc-Antoni Goulet, Eric M. Fell, Martin Jin,
Clare P. Grey, Roy G. Gordon, Michael J. Aziz

Expanding the Scope of Electrosynthesis through Catalyst Design and Operando Spectroscopy ................. 2518
Nikolay Kornienko

105 - Electroconversion of CO2: International Presentations

Effect of Substrate Microstructure and Hydrophobicity on Ag Gas Diffusion Electrodes for

Electrochemical CO2 REAUCTION ... .civiiiiiiiiiieiti ettt sttt st sbe e ste e ee e e eneenae e 2519
Alessandro Senocrate, Francesco Bernasconi, Corsin Battaglia

Understanding the Transition Process of Cu Oxide to Metallic Under the CO, Reduction

Conditions Probed By Operando QUICK-XAS .......c.coiiiiiiiiiiiiie e 2520
Mehtap Oezaslan, Sonja Blaseio, Abhijit Dutta, Motiar Rahaman, Kiran Kiran, Peter
Broekmann, Bjérn Mahrt

Modelling the Electrochemical Reduction of CO, Under Gas-Liquid Channel FIow .........cccccccvvininiinnnnne 2521
Isabell Bagemihl, Volkert van Steijn, J. van Ommen



In Situ Surface-Enhanced Raman Spectroscopy Analysis for Estimation of the Role of Pyridinic

Nitrogen on Nitrogen-Doped Carbon Catalyst in CO, Electroreduction..........ccocevverieninienieniensies e, 2522
Kohei Ide, Masahiro Kunimoto, Kota Miyoshi, Kaori Takano, Koji Matsuoka, Takayuki
Homma

105 - Solid Oxide Electrolysis - Invited Talks 1

(Invited) Recent Progress in the Development of Highly Durable and Conductive Proton

Conductors for High-Performance Reversible Solid Oxide Cells ..........ccoviiiiiiiiiiiiiiiiiiineeens 2524
Zheyu Luo, Yucun Zhou, Xueyu Hu, Meilin Liu

(Invited) Flexible Electrosynthesis of Fuels and Chemicals at Intermediate Temperatures at Idaho

NALIONAL LADOTALOTY ..c.viiviiiiieieiiei ittt e e r bbb e e e nn e r e e sr s 2525
Dong Ding

(Invited) High-Temperature Electrosynthesis of Hydrogen and Syngas - Technology Status and

DEVEIOPMENT INEEAS. .. ..cveiieiriiti it bbbt r bbbt sn e r e er s 2526
Nguyen Q. Minh, Kyung Joong Yoon

(Invited) Proton-Conducting Solid Oxide Electrolysis Cells for Hydrogen Production - Materials
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and Structural PTOPETLIES ........uiiiiiiiiiieii i e re s 2729
Jesse McDaniel, John Hymel, Chloe Anne Renfro

Interplay of Local Dynamic Heterogeneity, Mesoscale Aggregate Dynamics, and Transport

Properties of Imidazolium Ionic Liquids.........ccocoiiiiiiiiiiiiiiiiii i 2730
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Peretti, Erik D. Spoerke, Leo J. Small
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Qianhong Zhu, William Abraham Tarpeh

A Comparative Study on Gold Dissolution in Broad pH Range from Acidic to Alkaline Media................... 2790
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Electrochemical Analysis in Charge-Transfer Science: Things Are Not Always What They Seem............... 2819
Omar O'Mari, John Clark, Valentine I. Vullev
(Invited) Photoinduced Electron Transfer in Mechanically Interlocked Suit[3]Ane Systems..............cceveee. 2820

Anton Stasyuk, Olga Stasyuk, Miquel Sola, Alexander A. Voityuk

L.04 Poster Session

Making and Breaking Bipolar Membrane Protonic Diodes ...........cccccciriiiiiiiciin i 2822
Leanna Schulte, Gabriel S. Phun, Ethan J. Heffernan, William White, Lawrence A. Renna,
Shane Ardo

Determination of Individual Gibbs Energies of Ion and Electron Transfer in Electrochemical

INSEITION PIOCESSES ....vviuviiiiiiiiiiiii i e e 2823

Eduardo Muiioz, Silvana Lopez, Gustavo Caceres, Victor Rojas, Cristobal Vera

L06-ELECTROCHEMISTRY IN THE ENVIRONMENT

L06 - Digital Only Presentations

(Digital Presentation) Environmentally Oriented Electrochemistry in the Teaching Laboratory ................... 2824
Jorge G. Ibanez

L06 - Electrochemistry in the Environment 1

Modeling and Experimental Analysis of pH Swing-Based Approaches to Electrochemical CO»

L0110 (O OO U RSP OPPTPPPOPROTPN 2825
David G. Kwabi
Tandem Electrokinetic/Electrocatalytic Remediation of Pfas in S0ils ........ccccevveiiiniiniinineiecc 2826

Katherine Lee, Brian Skinn, Stephen Snyder, Chris Athmer, Maria Inman

(Invited) Electro-Conversion of CO, — a Technical and Economical Comparison between High

Temperature and Low Temperature PrOCESSES .......ccvirriiiiiieiieieee s 2828
Yudong Wang, Xiao-Dong Zhou

Using Zirconium MOF Packed Microfluidic Electrochemical Cell As PFOA Screening Sensor in

WALET SOUICE ..ottt bbb bbb e e b bbb e se b s 2829
Zhenglong Li, Julian Schmid, Abhishek Kumar, Maryom Rahman, Radha Kishan Motkuri,
Sagnik Basuray



L06 - Electrochemistry in the Environment 2

Towards Electroanalytical Measurements in the Elemental Soup of Molten Salts Bearing Nuclear

Devin Rappleye, Jason Torrie, Tyler Williams, Ranon G Fuller

Probing Adsorption of Uranium Species at Electrochemical Interfaces in Support of Environmental
RAGIOCHEIIISTIY ...t r bt r bbbt sn e nenrear s 2832
Bethany Kersten, Rohan Akolkar, Christine E Duval

Detection of Pertechnetate Using Square Wave Anodic Stripping Voltammetry on Carbon

B T o 1o 1T OO U USRS RUROPPP 2833
Jason Rakos, Karen Gonzalez, Vivian Flaum, Dustyn Weber, Cory Rusinek

Electrochemical Detection of Cd(Il) in Environmental Samples Using Nano-Ities ..........cc.cecvevererinenennns 2834
Muzammil N Ahmed, Wemdy Zhou, Miriam Strini, Pavithra Pathirathna

Unravelling Mass Transport Effects in Electrochemical Nitrate Reduction on Titanium............ccccveervnnenne. 2836

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

Electrochemical Analyses of Redox-Active Minerals: Insights and Persisting Challenges ...........cc..ccocovvenne 2838
Christopher A Gorski

What If Electrochemical Energy Systems Were Made 40% More Efficient?...........cccocviniiiiiiiiiiiiiinnnn, 2839
Johna Leddy
LO7-ELECTROCHEMISTRY OF MONONUCLEAR AND POLYNUCLEAR CYANO-

COMPLEXES

LO07 - Prussian Blue Analogs

(Keynote, Digital Presentation) Prussian Blue Analogues as Electrode Material of Batteries....................... 2840
Yutaka Moritomo

(Invited) Atomistic Insights on Prussian Blue Analogues for Aqueous Electrochemical Separations ........... 2842
Kyle Christopher Smith

Inkjet Printing of Prussian Blue Analogues for Flexible Asymmetric Microcapacitors ...........ccccevververerennns 2844

Federico Lissandrello, Eugenio Gibertini, Luca Magagnin

L07 - Characterization and Application Cyanometallate Systems

(Keynote) Dynamics in Prussian Blue Analogs-Based Batteries Revealed By X-Ray Techniques................ 2846
Marco Giorgetti, Min Li, Mariam Maisuradze, Rosalinda Sciacca

(Invited) Degradation Processes at the Potassium Hexacyanoferrate Electrode in Potassium-Ion

2 1113 0 (1T TSRO P ORI PR PRTROTIN 2848
Anna D. Khudyshkina, Iurii Panasenko, Philip Henkel, Christian Njel, Fabian Jeschull

(Invited, Digital Presentation) In-Situ Prussian Blue Formation on Intrinsic Iron-Containing

MWCNT As a Template and Its Scanning Electrochemical Microscopic Interrogation and

Hydrogen Peroxide ElectroCatalySis........cuiviiiiiiiiieiiiieiiisii sttt 2850
Annamalai Senthil Kumar, Saikrithika Sairaman, Yashly K Yesudas

(Invited) Homo- and Heteromatallic Cyanide Bridged Networks and Derived Materials for Selected

Electrochemical Applications Involving Enhanced Charge Transport and Storage..........c.ccvvvevvenveienieninens 2853
Pawel J. Kulesza, Iwona A. Rutkowska

(Digital Presentation) Electrochemistry and Structural Study of Manganese Hexacyanoferrate

Cathode Material in AQUEous Zn-10n Battery .........cccooiiiiiiiiieiicie e 2854
Min Li, Rosalinda Sciacca, Mariam Maisuradze, Giuliana Aquilanti, Jasper Rikkert Plaisier,
Mario Berrettoni, Marco Giorgetti



L07 - Development of Functionalized Mixed Metal Cyanometallate

(Invited) Prussian Blue Analogues as Battery Materials ..........cccccovriiiininiiiinii e 2855
Mauro Pasta

(Invited) Switching Molecular Ionic MagnetiSI...........coiiiriiiiiiiiie e 2857
Shengiang Ren

(Invited) Prussian-Blue Type Cobalt Hexacyanoferrate Overlayers As Cocatalytic Components for

Oxygen Evolution during Water Electrolysis in Acid MediUum ..........cccoirieiiineiiiiineiieee e 2858

Iwona A. Rutkowska, Marzena Krech, Yuki Sato, Kamila Brzozowska, Pawel J. Kulesza

(Invited) Structure and Reactivity of Ruthenium-Substituted Prussian-Blue-Type Oxo-Cyanide
Bridged Networks: Prospects for Electrocatalysis and Analytical Determinations ...........cccceovevererenenenncns 2859
James A. Cox, Iwona A. Rutkowska, Pawel J. Kulesza

L07 - Structure, Activity and Applications of Prussian Blue type Cyanometallates

(Digital Presentation) The Influence of Alkali Metal Cations on the Redox Processes of Copper

Hexacyanoferrate in Rechargeable Aqueous Zinc-1on Batteries ...........coovveiiiiiieie i 2860
Mikaela Gorlin, Andrew J. Naylor, Dickson O. Ojwang, Yang Shao-Horn, Mario Valvo
Electrochemically Tunable Mixed Valence Conduction in Ruthenium Hexacyanoruthenate ........................ 2863

Donald A Robinson, Michael E Foster, Christopher H Bennett, Austin Bhandarkar, Elizabeth
R. Webster, Aleyna Celebi, Nisa Celebi, Elliot J. Fuller, Vitalie Stavila, Catalin D. Spataru,
David S. Ashby, Matthew J. Marinella, Raga Krishnakumar, Mark D. Allendorf, A. Alec Talin
(Digital Presentation) Post Mortem Microscopical and Selective Analysis of Manganese
Hexacyanoferrate Cathode Material By Transmission Soft X-Ray MiCrOSCOPY ...c.vvevvvivrrvereenieneeinenennens 2864
Mariam Maisuradze, Min Li, Angelo Mullaliu, Andrea Sorrentino, Dino Tonti, Stefano
Passerini, Marco Giorgetti
Thermally-Activated Cobalt Hexacyanocobaltate Dispersed on Reduced-Graphene-Oxide As
Electrocatalyst Towards Oxygen Reduction in an Alkaline Medium ..........cccocereiieeniiiiiienicsceneeesenene 2866
Krzysztof Miecznikowski, Barbara Zakrzewska, Lidia Adamczyk, Pawel J. Kulesza, Marek
Marcinek, James A. Cox

LA-LATE PRESENTATIONS IN BATTERIES AND ENERGY STORAGE

Late A - Digital Only Presentations

(Digital Presentation) Synthesis and Characterization of ZIF-8@ZIF-67 Bimetallic MOF for
SUpercapacitor APPLICATIONS .......cviiiiiiiiriii et 2867
Mansi Sundriyal, Shashank Sundriyal, Vishal Shrivastav, Akash Deep, Umesh kumar Tiwari

(Digital Presentation) Engineering Electrode Architecture and Interfacial Chemistry of High-

Content, High-Loading Silicon Anodes to Improve Cycle and Calendar Life ............cccccoovviiiiiiiiiiinnnnns 2868
Gerard (Mlke) Michael Carroll, Ryan Doeren, Fernando Urias, Maxwell Schulze, Nathan R.
Neale

(Digital Presentation) Electrochemical Sodiation Mechanism in Magnetite Nanoparticle-Based

Anodes: Understanding of Nanoionics-Based Sodium Ion Storage Behavior of Fe3O4....ovvvivciiiiiiinnnnne, 2870

Mohammad Islam, Jared Bouldin, Junghoon Yang, Sang-Don Han

(Digital Presentation) Room Temperature Pseudo-Solid State Conversion Battery..........cccccoovverininiininnnns 2871
Aliya S. Lapp, Laura Merrill, Bryan Wygant, David Ashby, Austin Bhandarkar, Alan Chiurun
Zhang, Elliot J. Fuller, Katharine Harrison, Timothy N. Lambert, A. Alec Talin

(Digital Presentation) The Effects of Charging Rates on the Thermal Behavior of Lithium-Sulfur

Batteries Via COmMSOL STMULATION. .....cuiitiiiiiie ettt sttt et e e e e e sbeesbeenbeesbesneens 2872
Shaoxuan Zhang



(Digital Presentation) Post-Treatment Study on Blended Polymer for Solid-State Lithium Batteries ........... 2873
Rozita Sadeghzadeh, Mickaél Dollé, David Lepage, Arnaud Prébé, Gabrielle Foran, David
Aymé-Perrot

Carbonized Bacterial Cellulose Decorated with ZIF-8 Derived Iron Single-Atom Catalyst
Nanocages As a Cathode Host for Lithium-Sulfur Batteries .........cc.ccociiiiiiiiiiiiici s 2874
Xueyan Lin, Shu Wang, Bin Wang, Zhaoyang Fan

(Digital) Ionic Conduction Mechanism and Design of Metal-Organic Framework Based Quasi-

SOlid-State EISCITOLYLES ....iiviiveieieiiiiiieitisris et sr e n e 2875
Tingzheng Hou, Wentao Xu, Xiaokun Pei, Lu Jiang, Omar M. Yaghi, Kristin A. Persson

(Digital Presentation) Aqueous Zn Batteries and Capacitors Working Under Extreme Conditions............... 2876
Xiaolei Wang

(Digital Presentation) In-Situ Growth of SnO, Quantum Dots Onto Rgo for Supercapacitor Anodes........... 2877

Md. Ikram Ul Hoque, Andrew Gibson, Scott Donne

(Digital Presentation) Influence of Li>s on the Volume Expansion of Sn Particles during Lithiation

OF THN SUITIACS ..ottt s et e e e ae e e be e sbe et e e bees e eseesreesbeenbeeneeeneeaneeaneenneenes 2879
Albina Glibo, Hans Flandorfer, Damian Marlon Cupid

(Digital Presentation) Flattening of the Capacitance—Current Density Curve. the Effect of Surface

Metallization of Ni(OH), on the Electrode for the Hybrid Supercapacitor ..........ccocevviviiinenienieiinenens 2881
Valerii Kotok, Vadym Kovalenko, Konstantin Sukhyy, Miroslav Mikolasek, Peter Ondrejka

(Digital Presentation) A Battery Interface Ontology for Data Interoperability and Semantic

KNOWIEdZe REPIESENTATION. ... ..iiviirieiieiieiie ettt e e st sne e nn e se e aneenn e neenrenn e nnnens 2884
Simon Clark, Casper Welzel Andersen, Eibar Flores, Francesca Lonstad Bleken, Jesper Friis

(Digital Presentation) In-Depth Analysis of Interfacial Processes between Lithium Metal and

Polymer Electrolyte Using Electrochemical Impedance Spectroscopy and Distribution of

g T b T8 10 T 535 Tt SRR 2886
Peter Lennartz, Min-Huei Chiou, Johannes H. Thienenkamp, Martin Winter, Gunther
Brunklaus

(Digital Presentation) High Energy Density Stable Lithium-Sulfur Batteries Enabled By 3D Bilayer

GAINEE ELECIIOLYLES ..uviitiiiiesiee sttt ettt bt bt e bt s et et e e nbe e nne e e enn e eneenne e 2888

Changmin Shi, Saya Takeuchi, Joseph Dura, Eric Wachsman
(Digital Presentation) Particle Size and Transition-Metal Chemistry Determine the Impact of Li-

Excess on Disordered Rock-Salt Li-Ion Cathode Materials...........cccoviiiiiiiiiiiiiii e 2889
Jinhyuk Lee

In Situ measurements of Stress and Potential Evolution during Self Discharge of a Lithiated Silicon

ELECIIOME. ...t s 2890

Pranay Gandharapu, Gaurav Kaalai, Vijay Anand Sethuraman

(Digital Presentation) Fabrication of NiO-TiO, Modified Ni Foam and Its Application As Energy
StOTAZE MALETIALS.....c.eiveiiiitiiie et 2894
Sukalyan Sardar, Md. Rasel, Mamun Jamal

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

Fundamental Insights into the Effectiveness of Cathode Regeneration...........cc.cccceviiiniiiniiiicicniine e, 2895
Md Sajibul Alam Bhuyan, Hosop Shin
Vanadium Doped Nickel Sulfide@ Nickel Foam Electrode for Hybrid Supercapacitors .............ccccovervnnenne. 2896

Caihong Yan, Enshan Han, Yanzhen He, Shun Lu

Investigation of High-Performance All-Solid-State Lithium-Ion Batteries Based on High Ionic

Conductivity Li7LasZr;012 S0ld EIECtIOLYLE. .. ..oviiiiiiiiiiie ettt e 2899
Da-Been Hong, Jae-Hyun Shim, Yoo-Shin Kim

Comparative Study on the Electrochemical Properties of Cylindrical and Pouch-Type Lithium Ion

BalIETY ot 2900
Min-Sung Kim, Jae-Hyun Shim, Bom Kim, Woo-Jin Kim, Jae-Hoon Kim



Preparation of Battery-Grade Lithium Composites from Local Spodumene..............ccccovvniriiiiiiininnnnee, 2901
Arailym Nurpeissova, Adilkhan Seipiyev

Comparative Evaluation of Polycrystalline and Monocrystalline LiNig.9sMng.02C00.020, Cathodes............... 2903
Seokhun Kim, Aditya Nagaraj, Sangkee Min, Youngho Shin

Using Synchrotron Techniques, Investigation of Electrochemical Interfaces in Ni-Rich NMC and

Sulfide Electrolytes in All-Solid-State Lithium Metal Batteries ..........cc.covvrviiieienininiiineccenee e 2904
Gidey Bahre Bahre Desta, Yao Jane Hsu (b)*

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

What Is Important? Effect of Primary and Secondary Particle Size..........ccoovviviieiininiiniiiieceeeese e 2905
Woowon Chung, Jinha Shim, Jin Ho Bang

Mn Interdiffusion Mobility Controlled By Simple Drying Process for Cobalt Free Core-Shell Ni

Rich Cathode Material in Lithium Ion Batteries ..........ccooiiiiiiiiieiieieese e 2906
Jinha Shim, Woowon Chung, Jin Ho Bang
Camphene-Assisted Fabrication of Free-Standing Lithium-Ion Battery Electrode Composites ................... 2907

Jason Alexander Weeks

Silicon Nanowires Grown on a Stainless Steel Fiber Cloth: A Flexible and Robust Anode for

Lithium-Ton BatLEIIES .....uuueeeiiiiieiiiiii i e itiee e ettt e e et e e stee e e st e e e e eatae e e s beeaeaatbeeeaassaseesbaeaeaasbeeesassaseesssneeansseeeanns 2908
Sumair Imtiaz, Ibrahim Saana Amiinu, Dylan Storan, Nilotpal Kapuria, Hugh Geaney, Tadhg
.Kennedy, Kevin Ryan

Chaotropic Anion-Based "Water-in-Salt" Electrolytes for Beyond Li-Ion Energy Storage Systems ............. 2910
Zahid Ali Zafar, Ghulam Abbas, Otakar Frank, Jiri Cervenka
High Entropy Spinel Oxide As a Bifunctional Electrocatalyst for Rechargeable Zinc-Air Battery ................ 2911

Lesego Gaolatlhe, Augustus Kelechi Lebechi, Aderemi Bashiru Haruna, Thapelo Prince
Mofokeng, Patrick Vaati Mwonga, Kenneth Ikechukwu Ozoemena
Assembling an All-Solid-State Ceramic Battery: Assessment of Chemical and Thermal
Compatibility of Solid Ceramic Electrolytes and Active Material Using High Temperature X-Ray

DD 3§55 2715 (o) s NPT 2912
Marc Bertrand, Steeve Rousselot, David Aymé-Perrot, Mickaél Dollé
Green Silicon Carbide (SiC) and SiC/Graphite Composite Anodes for Lithium-Ion Batteries...................... 2913

Mengjie Yu, Eleni Temeche, Richard Laine

The Influence of Polar Functional Groups in Melt-Blended Polymers Used As New Solid

Electrolytes for Lithium Batteries. .........ccooiiiriiiiieiiie i 2914
Lea Caradant, Nina Verdier, Gabrielle Foran, David Lepage, Arnaud Prébé, David Aymé-
Perrot, Mickaél Dollé

Recyling Mangosteen Shell Waste to Produce Activated Carbon Used As Electrode Materials Via a

Sustainable Technique for Supercapacitor APPlICALIONS. .......ccviveieriiiriiiiireciee e 2917
Vianney Ngoyi Kitenge, Ncholu Manyala, Delvina Tarimo, Kabir O. Oyedotun

Enhanced Structural Stability and Capacity Retention of Ni-Rich LiNig.91C0¢.06Mng 0302 Cathode

Material By Dual Doping and Coating for Libs ..........cccooiiiiiiiiiiiiiit s 2918
Hyun-Soo Kim, Tahir Sattar, Seong-Joo Sim, Myungsu Seo, Bong-Soo Jin
In-Situ Characterization of Lithium Ion Batteries in the SEM ..........ccccoiiiiiiiiiiiiiiseeeee e 2919

Raynald Gauvin, Karim Zaghib, Nicolas Brodusch, Maryam Golozar, Nicolas Dumaresq

MoS,—Carbon Materials Composite with Dual Phase of MoS, and Their Application for Anode of

LAthitum L0 BALETY .....cviieiiitiitiiieit etttk b et ne bbbt e e nn e n b ene s 2920
Kyuyeon Jang, Yeong A Lee, Hana Yoon

Parasitic-Reaction-Triggered Performance Deterioration of Long-Term Cycling Nickel-Rich

L0 14 T T [ SRS 2921
Jiyu Cai, Natasha A. Chernova, Brad Prevel, Feng Wang, Zonghai Chen

Designing a Reference Electrode — an Approach to Fabricate Laser Perforated Reference Electrodes

for Lithium-Ion Batteries........cuuiiiiiiiiiiiiiiiii i e s 2923
Daniel Rutz, Ingolf Bauer, Felix Brauchle, Timo Jacob



Research for Electrochemical & Structural Properties of Recycling Cathode Materials for End of

53 TN 5 L TSP TSP P TSPP PSPPI 2924
Sangho Park
Highly Conductive Sulfide Solid-State Electrolytes for All-Solid-State Li Battery.........c.ccocvevevvenincnnnnenne. 2925

Zhaoxin Yu, Dongping Lu

Enhanced Electrochemical Performance of NCM811 Cathodes with Functionalized PVDF Graft
COPOLYMET BINAETS. ...ttt ettt b e ettt e e bt e ebe e bt e bt e st e e s b e sbeesbeenbe e nbeeeeenneeneeebeenes 2926
Tong Liu, Rohan Parekh, Piotr Mocny, Jay Whitacre, Krzysztof Matyjaszewski

Atomic Layer Deposition of Metal Oxides on Si/C Materials for the Improved Cycling Stability of

High-Capacity LiDS .....oviiiiiiiiiiieiieie st b et et b bbb nn e ne b ene s 2928
Philipp Stehle, Dragoljub Vrankovic, Montaha Anjass

Data-Driven Direct Diagnosis of PV Connected Batteries...........cocereriiiriiiiniiiiee e 2929
Matthieu Dubarry, Nahuel Costa, Dax Matthews

Direct Recycling and Upcycling of Spent Graphite ANOdes ..........ccoveviriiriiiinieiiecie e 2930
Jinyun (Jared) Liao, Andrew Park, Bruce E. Koel, Xiaofang Yang, Jerry Xiang, Chao Yan

Graphitic Carbon Nitride/Carbon Nanotube Cathodes for Non-Aqueous Lithium-Oxygen Batteries ........... 2931

Maricor Divinagracia-Luzadas, Joey Ocon

Operando Quantification of Solution Li* in Li-Ion Batteries ........cccoueririiiinisieiiniseiessiee e 2933
Jeremy Dawkins, Andrew Danis, Isabelle Beaulieu, Danny Chhin, Marta Mirolo, Isaac
Martens, Steen Schougaard, Janine Mauzeroll

Microstructure and Electrochemical Performance of Rapidly Sintered LiCoO, Cathodes .............ccccvvnninee. 2934
Cameron W Tanner, Josiah Lorenzo

DFT Studies of Catalytic Activity of Rutile Typed Metal Oxide (110) Surface in Sodium-Air

2113 0 (L TSRO POPTURURUTROTN 2936
Phuti Esrom Ngoepe, Peter Ngobeni, Khomotso Portia Maenetja

Degradation Prevention of Latp Towards Li Metal and Interface Improvement By Layer-By-Layer

Polymer AsSembLy TEChIIQUE ........ciiiiiiiiiii i 2937
Nurbol Tolganbek, Zhumabay Bakenov, Almagul Mentbayeva

The Effect of Ionic Carriers and Degree of Solidification on the Solid-State Electrolyte

Performance for Free-Standing Carbon Nanotube Supercapacitor............cuvvviverierinenesiseeeeeeseese e 2939
Juveiriah M. Ashraf, Myriam Ghodhbane, Chiara Busa

Perfluoroalkylated Catholyte Harnessing Multiple Fluoride Bond Breaking for Lithium Primary

2 F 113 0 (TSRO PORURPRTTROTN 2940
Haining Gao, Kosuke Yoshinaga, Timothy M. Swager, Betar M. Gallant
Evaluating Kinetics of Composite Cathodes of All-Solid-State Batteries ........cccvevivrrvrirrieiee e 2941

Philip Minnmann, Anja Bielefeld, Raffael Ruess, Simon Burkhardt, Séren L. Dreyer, Enrico
Trevisanello, Philipp Adelhelm, Felix H. Richter, Florian Strauss, Torsten Brezesinski, Helmut
Ehrenberg, Jiirgen Janek

Enabling Si-Dominant Anodes with FOCUS 0n Binder...........coiviiiiiiiiiiiiieiicccee e 2942
Gabriele Kloker, Dragoljub Vrankovic, Martin Frey, Montaha Anjass

Lithiation and Delithiation Behaviors of the Li-Cu Porous Anode in Li-Metal Battery System.................... 2943
Seung Hoon Yang, Sanghyeon Choi, Woo Young Yoon

Sn0,-QDs/Rgo Nanocomposites for Lithium Ion Battery Anodes ...........ccoooveviiiiiinienicincne e 2944

Md. Ikram Ul Hoque, Andrew Gibson, Scott Donne

Effect of Electrolyte on the Stress-Strain Behavior of Polymer Binder in Commercial Rechargeable

Battery EIECtIOAE ... ..ccuviiiiiiiiii st 2946
Martina Borges, Akshay Pakhare, Siva Nadimpalli

Understanding the Structural Phase Transitions in Na3;V2(PO4); Symmetrical Sodium-Ion Batteries

Using Synchrotron Based X-Ray TeChNIQUES...........cccoviiiiiiiiiiicicii s 2947
Megala Moorthy, Seojun Lee, Uirim Son, Ranjith Thangavel, Yun-Sung Lee



Two-Dimensional Titanium Carbides (Ti3C,) Mxene-Based Patterned-Electrodes for High Capacity

IMICTO-SUPETCAPACILOLS ....veeveveeiteetiestiesteettesteesteesteesteeeeaseeshe e abeeabe e b e esb e e s sesse e s beenbeenbeeeeemneemeeaneenneeneannensnennnens 2948
Yonghee Lee, Hee Han, Chi Won Ahn
Where Does Sulfur Precipitate in Lithium Sulfur Batteries? an Operando SANS Experiment...................... 2949

Charl Jafta, Sylvain Prévost, Lilin He, Mengya Li, Xiao-Guang Sun, Guang Yang, Illias
Belharouak, Jagjit Nanda

Electrochemical Characteristics of Pitch Coated Silicon/Graphite Anode Composites Using Surface

MOAIfICAtION PIOCESS ......eevviriitiitiiesi et nr e ar s 2950
Jong Dae Lee

Enhancing Cycle Performance for Li-Rich Layered Oxides By the Stabilization of Crystal Structure ......... 2951
Woo-Seok Choi, Nak Kyun Sung, Jeom-Soo Kim

A Precision Polyanion for High Performance Lithium-Ion Transport in Polymer Blend Electrolytes........... 2952

Michael P. Blatt, Daniel Hallinan, Justin Kennemur, Kyoungmin Kim, Nam Nguyen
Aqueous Manufacturing of Ni-Rich Cathodes Using Polyacrylic Acid As Binder for Lithium-Ion

ST 107 (1SS 2953
Buket Boz, Miljana Vuksanovic, Lukas Neidhart, Micheal Hiochtl, Katja Fréhlich, Marcus
Jahn

Quinone-Based Redox Mechanism for Direct Recycling of End-of-Life Cathode Material............c..ccceueee. 2955

Cyrus Kibichi Kirwa, Jaclyn Coyle, Hongmei Luo

Understanding the Effects of the Mixing Processes on the Performance of NMC-LMO Blend

Electrodes Made By a Dry Electrostatic Spray Deposition ProCess ...........ccvivereeieiiiiiiieseeneeneeesenens 2956
Kubra Uzun, Ming Wang, Xiaosong Huang, Bradley Frieberg, Jiazhi Hu, Yang-Tse Cheng

An Effective Mixed-Salt As Electrolyte Additive to Improve Calendar Life for Si Anode in Lithium

JON BAETIES ..viviiiiiiiii i e 2957
Sohyun Park, Haoyu Liu, Saul Lapidus, John T. Vaughey, Baris Key, Fulya Dogan
Electrode Design Strategies for High Energy Density All-Solid-State Li-S Batteries...........ccocevvniiininene, 2958

Jieun Lee, Guiliang Xu

Stabilizing Lattice Oxygen in Slightly Li-Enriched Nickel Oxide Cathodes Toward High-Energy
2 21113 0 LTRSS PTOPTURTPRUTROTN 2959
Han Wang, Tong Zhou, Yong Wang, Wei Zhang, Linsen Li

A Facile and Scalable Fabrication of High-Performance Flexible Laser-Induced-Graphene Micro-

Supercapacitors Using Ultrafast Pulse Laser..........cccooiiiiiiiiiiiiiiiiii e 2962
Yeong A Lee, Kyuyeon Jang, Hana Yoon
Advancements in Polymer Blend Electrolytes for Lithium-Ion Conduction............ccccovviiniviicicninnenene, 2963

Daniel T. Hallinan, Michael P. Blatt, Kyoungmin Kim, Nam Nguyen, Stephanie F. Marxsen,
Sage Smith, Rufina G. Alamo, Justin G. Kennemur

Impact of Relaxation Time on the Accelerated Cycle Ageing Tests of Lithium-Ion Batteries ..............c.c...... 2964
George Darikas, Anup Barai, Muhammad Sheikh, Peter Miller, Mark Amor-Segan, David
Greenwood

Stabilization of Dual Interfaces for High-Capacity Sulfurized Polyacrylonitrile through Electrolyte

NI [T 101 s B USRS URPR 2966
Kunpeng Yu, Mingqian Li, John Holoubek, Guorui Cai, Zheng Chen

Battery Health Retention from Thermal Runaway SuSpension............ccovvveiieieienenenine e 2967
Liwen Zhang, Lu Liu, Peng Zhao

Computational Investigation on Radiation Induced Thermal Runaway Propagation............cccccvevviivvivinnnnn. 2968
Liwen Zhang, Yi Chen, Haiwen Ge, Peng Zhao

Safer and Higher Electrochemical Performance of Binder Free Iron Oxide Anode As an Alternative

to Graphite, Silicon and Lithium Metal Anodes in Lithium-Ion Batteries ..........cccocevviiiiinenicnieiinens 2969
Emmanuel Ramsey Buabeng, David Addie Noye

Ceramic/Polymer Hybrid Electrolyte with Enhanced Interfacial Contact for All-Solid-State Lithium

2 1113 0 (1T TP PR STROTOPT ORI PR VRPN 2970
Kun Ryu, Kyungbin Lee, Hyun Ju, Jinho Park, Ilan Stern, Seung Woo Lee



LA - Late Presentations in Batteries and Energy Storage (Wednesday)

How a Li-Ion Battery Talks: Electrochemical and Mechanical Behaviors of the Battery Using in-
Operando ACOUSHIC EMISSION. ... .cciuiiiiiiiiiiiitieite ettt r e r et sr e e sbe e nre e nneeneenne e 2971
Mahmudul Hoq, Hosop Shin

Degradation Behavior of 21700 Cylindrical Lithium-Ion Cells during over-Discharge Cycling at

LOW T@MPEIATUTIE. ...ttt bbb e se e e s 2972
Eunsae Kim, Jihun Song, Jaejin Lim, Hyobin Lee, Dohwan Kim, Yong Min Lee

Understanding the Role of AI(TFSI); Additive at the Solid Electrolyte Interphase (SEI) for

Improved Lithium-Ion Batteries with Silicon Anodes Via Solid-State NMR..........c.ccccviiiiiiiiiiiiciinn, 2973
Haoyu Liu, Sohyun Park, Fulya Dogan, John T. Vaughey, Baris Key

Morphological & Structural Control of Electrodeposited Sb Anodes through Solution Additives and

Their Influence on Electrochemical Performance in Na-Ion Batteries.........ooevieiirieniniin e 2974
Kelly Nieto, Jessica Ruby Gallawa, Amy L Prieto

Using Organosulfur Materials to Solve Critical Challenges Facing Lithium-Sulfur Batteries....................... 2975
Amruth Bhargav, Arumugam Manthiram

Probing the Electrochemical Role of Na,COj3 as Surface Residual on LiNig6C002Mn0202.....ccveiveivirineninns 2976

Jiantao Li, Jiyu Cai, Zonghai Chen
Analysis of Mechanical Properties and Electrochemical Behavior of Li-Ion Secondary Batteries

According to Particle Size of SilicOn ANOAE .......ccvviiiiiiiiiiiiiiere e 2977
Min-Ji Yang, Jae-Hyun Shim, Jeong-Yeon Park, Jae-Wan Park

The Air Stability of Sodium Layered Oxide Cathodes ..........c.cviviiiiiriiiiniiiieneese e 2978
Wenhua Zuo, Guiliang Xu, Khalil Amine

Cell-to-Cell Variation in Thermal Runaway Behavior ..........cc.cociviiiiiiiiiiiiiic e 2979
Liwen Zhang, Lu Liu, Peng Zhao

A Study on the Cathode Materials Recovery Process Using Various Wet Chemistry .........c.cccceevenininenncne, 2980
Julgi Kang, Whanug Kim, Hong-Woo Lim, Sangho Park

Chemo-Mechanical Model of Lithium Dendrite Growth Impacted By External Pressure..............c.ccoovenine 2982

Julia Meyer, Katharine Harrison, Partha P. Mukherjee, Scott A. Roberts

LB-LATE PRESENTATIONS IN CARBON NANOSTRUCTURES AND DEVICES

Late B - Digital Only Presentations

(Digital Presentation) Size Effect on the Sensitivity of a Nano Temperature Sensor Based on
Carbon NANOLUDES ........ccoiiiiiiiiiiiii e e s 2983
Taher Ghomian

LB - Late Presentations in Carbon Nanostructures and Devices (Tuesday)

Rapid Fabrication of Porous Graphene Network Derived Using Photothermal Flash Lamp
Processing for High Performance Electrochemical Energy Storage Devices..........ccvviniiiiiiicicniiene e, 2984
Ayush Bhardwaj, Uzodinma Okoroanyanwu, Varun Pande, James J. Watkins

Fabrication of Porous Carbon-Composite Nanofibers Via Electrospinning and Their Application in
JOn SEOTaZE SYSEM.....oiiiiiiiiiii i s 2985
Mee-Ree Kim, Young Tae Kim, Darae Seo, Su-Ho Cho, Yonghee Lee, Chi Won Ahn, Hee Han

Fabrication of Laser-Induced 3D Porous Graphene Electrodes for High-Performance Textile
IMICTOSUPEICAPACIIOTS ....vvevviureiiirieteate ettt st sr sttt b b bbbt e e bbb e ke bt e e e e e b sb e eb et e b e e e e e nennesr s 2986
Hak-Jong Choi, Hyungjun Lim, Junhyoung Ahn, Geehong Kim, Kee-Bong Choi, JaeJong Lee,
Soongeun Kwon



LB - Late Presentations in Carbon Nanostructures and Devices (Wednesday)

Onion-like Carbon (OLC), Iron, Cobalt and Nitrogen X-Ray Absorption Spectroscopy (XAS) Data
F N E: 3£ TP P ORI PRV 2987
Kelvin J Vicente Ramos, Brenda L Vargas, Hiram J Hiram Lopez-Astacio, Lisandro Cunci

Heterostructured Carbon Mesonetworks By EleCtrospinning ............ccocvviiniiieiinininesieseeesee s 2988
John Texter, Qi Li, Feng Yan

Effect of Two Dimensional Additives on the Charge Storage Performance of All Solid-State Carbon
Nanotube Based Flexible SUPErcapacitors. .........ccooiiiiiiiiiiiiieriie e 2989
Sunil Lonkar, Chiara Busa

LC-LATE C - LATE PRESENTATIONS IN CORROSION SCIENCE AND TECHNOLOGY

Late C - Digital Only Presentations

(Digital Presentation) The Effect of Tartaric-Sulfuric Acid (TSA) Anodizing on the Corrosion

Resistance 0f the AATATS5-TTOL......ccoviiiiiiiiiiic 2990
Jodo Victor Araujo, Mariana Xavier Milagre, Aline D Gabbardo, Rafael Emil Klumpp, Isolda
Costa

(Digital Presentation) Electrochemical Corrosion Evaluation of Metallic Materials in Hahm

PYTOLYSIS BIO-ON1 .. iiiiiiiiie e n e 2991

Jiheon Jun, Dino Sulejmanovic, James Keiser, Michael Kass

LC - Late Presentations in Corrosion Science and Technology

Corrosion Analysis of Mg/Al,O3 Bio-Degradable Nanolaminate Thin-Films Fabricated Using
DC/Pulsed DC Magnetron-Sputtering TEChNIQUE ..........ccooiiiiiiiiiiiiii s 2992
Pratap Deshmukh, Sergey Yarmolenko, Sudheer Neralla, Jagannathan Sankar

LD-LATE PRESENTATIONS IN DIELECTRIC SCIENCE AND MATERIALS

Late D - Digital Only Presentations

(Digital Presentation) Potential Application of Plasma Pyrolysis in Dairy Industries...........ccccooereriniinennns 2993
Morteza Fasihi, Babak Mohammadhosseini, Farzaneh Ostovarpour, Mohammad Sadegh
Abbassi Shanbehbazari, Mohammad Reza Khani, Babak Shokri

LE-LATE PRESENTATIONS IN ELECTROCHEMICAL/ELECTROLESS DEPOSITION

Late E - Digital Only Presentations

(Digital Presentation) Electrodeposition of Re on Aerosol Jet Printed Metal Seed Layers on
FIEXIbIE SUDSIIALES .....vviviiiiiiiiiiiiiise e 2995
Lok-kun Tsui, Kamal Ahammed, Yongkun Sui, Emily A Weigel, Qiang Huang, Judi Lavin

LE - Late Presentations in Electrochemical/Electroless Deposition

Rare Earth Metal Production Via Molten-Salt Electrolysis ........c.cccceiiiiiiiiiiiiiiieiie s 2997
Nicholas Scott Sinclair, Dona Ruwani N. Wasalathanthri, Badri Mainali, Benjamin
Holcombe, Asya Orhan, Rohan Akolkar

Electrodeposition of Molybdenum from Water-in-Salt EIeCtrolytes ...........ccocviiriiiiiininieiiiice s 2999
Quanhong Liu, Qiang Huang



LF-LATE PRESENTATIONS IN ELECTROCHEMICAL ENGINEERING

Late F - Digital Only Presentations

(Digital Presentation) Investigation of the Influence of Parameters of Contact Nonequilibrium

Plasma on the Structure of COPPer OXIAES .......ccvrveiiiiririiire e aneas 3001
Liliya A Frolova, Olha V Sergeyeva

(Digital Presentation) Cr-Doped FeC,0O4 Micro-Rods Directly Grown on Stainless Steel for

Electrochemical Nitrate Reduction in Circum-Neutral pH with Enhanced Selectivity to Na.......c.ccocovvrennene 3003
Evandi Rahman, Kangwoo Cho, Seok Won Hong

(Digital Presentation) Tailoring Solvation and Counterion Complexation in the Electrolyte for

Enhanced Titanium Redox Flow Battery Performance ............ccooveiviiiniininic e 3004
Sheikh Imran Uddin Ahmed, Daniel Torres, Mohamed Shahid Usen Nazreen, Shrihari
Sankarasubramanian

LF - Late Presentations in Electrochemical Engineering (Monday)

Assessment of Conductive Sites on Carbon Fiber Reinforced Polymer Plastics' Surfaces Using

Electrochemical Methods ..ot 3006
Priyanka Adapala, Gerald S. Frankel

Application of Pulsed Potential Waveform in Electrochemical Phosphate Recovery As Struvite

FTOM WASTEWALET ......iviiiiii i e e 3007
Ruhi Sultana, Lauren F Greenlee

Coupling Quantification of Pulverization with Galvanostatic Cycling of Bulk Film Alloy-Type

ATIOAES ...t 3008
Abigail Otten, Kelly Nieto, Amy L Prieto
Plasma-Chemical Synthesis and Properties of Oxide Compounds of Cobalt.............cccvvvviniiiiiiiiniiinnne, 3009

Liliya A Frolova, Olha V Sergeyeva

LF - Late Presentations in Electrochemical Engineering (Tuesday)

Enhanced Multi-Carbon Selectivity Via Tandem CO» Electroreduction ...........ccocvevevveriinincniniinienieenenes 3011
Rong Xia, Feng Jiao

Novel Ni-V-Y Electrocatalysts for Hydrogen Evolution Reaction..........c.ccccevvviiiiiininieiiiicce e 3012
Emma Adriana Storimans, Steven Thorpe

LG-LATE PRESENTATIONS IN ELECTRONIC MATERIALS AND PROCESSING

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

Titanium Suboxide-Based Composite Electrocatalysts: Physico-Chemical and Semiconductor
DS (0) o1 TSP PR STOTROPTORPR VRPN 3013
Olesia Shmychkova, Tatiana Luk'yanenko, Valentina Knysh, Alexander Velichenko

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

Isomorphism in Ternary MathematiCs ..........cuvvviiiiiiiiiiiiii e 3015
Ruslan Pozinkevych

Enhanced Visible Light Transmittance and Phase Transition in ZnO/VO2 /AL203 Bilayer Thin

Film for Energy Efficient Smart WindOWS. .........cccviiiiiiiiiiiiiincie e s 3018
Chirag Saharan

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

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



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

Emulating Excitatory and Inhibitory Functions in Artificial Synaptic Devices ...........ccocvviriviiiiicnininenene, 3020
Dongshin Kim, Jang-Sik Lee

LH-LATE PRESENTATIONS IN ELECTRONIC AND PHOTONIC DEVICES AND SYSTEMS

Late H - Digital Only Presentations

(Digital Presentation) Liquid-Metal-Printed Ultra-Thin ITO-Thin-Film Transistor..........c.ccccouvvvrviiiieeneenn 3021
Yalun Tang, Kenji Nomura

LH - Late Presentations in Electronic and Photonic Devices and Systems

Effect of Transition Metal (Fe, Co) Ion Doping on TiO; Nano Particles. ..........cccccoviiiniininiiniiicniiine, 3022
kirit Kumar Siddhapara

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

Late I - Digital Only Presentations

(Digital Presentation) Synthesis and Promoting Activity of Gd,O3 for Methanol Electro-Oxidation

OIL PH/C bbb bbb E bbb bR bbbt bbb bbb 3024
Shuchi Sharma, Ranga Rao Gangavarapu
(Digital Presentation) Plasmonic Enhanced CuBi>O4 Photocathode for Solar Driven Water Splitting .......... 3026

Mohit Kumar, Challapali Subrahmanyam

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

o] B 1 1 USSR 3028
Niharika Dalpati, Ravinder Kour, Jared H Delcamp, Byron H Farnum

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

Tolerant PEFC Anodes during Start-up/Shut-Down EVEnts...........cccccviiiniiiiniiiii e 3029
Dominik Bentele, Kerem Aylar, Katja Olsen, Elias Klemm, Sebastian H. Eberhardt

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

SEOTAZE TANK ...t b et e bt b e Rt bbbttt bR Rt n e n e n e r e n e 3031
Eveline Kuhnert, Dmytro Stepanov, Viktor Hacker, Merit Bodner

(Digital Presentation) Reactive Magnetron Sputtering Deposition of La; ¢Ndo4NiO4 Coating As

Cathode for Solid OXide FUEl Cell.......cviiiiiiiiiii ettt steeee e eneenne e 3032
Xiaolei Ye, Huan Luo, Sébastien Fourcade, Fabrice Mauvy, Pierre Bertrand, Pascal Briois

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

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

A LIQUIA 1Rt R R R Rt s et n b nne s 3033
Bob Fidler, Sebastian Schaubach

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

Advanced Electrochemical Impedance Analysis Using Distribution of Relaxation Times for in

Operando Mechanistic Insights of Fuel Cell and Water Electrolyzer Designs .........cccocvrvereeneiiiiieeneenneenn 3034
Patrick K Giesbrecht, Michael S Freund
Modeling Mechanical Behavior of Membranes in Proton Exchange Membrane Water Electrolysis............. 3035

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

Intrinsically Microporous Ion-Pair Coordinated Membranes for HT-Pemfcs ...........cocovviiiiiiiiiiiiiinnns 3036
Albert S Lee, Jinsuk Gu, Jiyoon Jung, Young Sang Park, Jung-Hyun Lee



Investigation of Heat Distribution in SOC-Stacks By Multiphysical Modeling...........c.ccocvvvviiviiiiininiininnnns 3037
Shidong Zhang, Roland Peters, Nicolas Kruse, R. Deja, Felix Kunz, Riidiger-A. Eichel

Pt Island Decorated Au Anode for Formic Acid Oxidation Reaction ...........ccocvuuiiiiiiieeiiiiieeeiiieeeciieeeesiinee e 3039
Hyunki Kim, Sang Hyun Ahn
High Power Density Automotive Membrane Electrode Assemblies ..o 3040

Deborah J. Jones, Marta Zaton, Jacques Roziere, Sara Cavaliere, Silvain Buche, Jonathan
Sharman, Alejandro M. Bonastre, Adam Hodgkinson, Emily Nesling, Albert Albert, Olav
Finkenwirth, Stefan Zink, Sylvain Brimaud, Ludwig Joerissen, Hannes Barsch, Mark Muggli,
Ivan Ponomarev, Martina Spackova, Hubert Andreas Gasteiger, Konstantin Weber, Paulette
A. Loichet, Peter Strasser, Fabio Dionigi, Lujin Pan
Electrochemical Air Separation and Emergency Power Fuel Cell for Aircraft............ccoovvvviiiviiinnniinnns 3041
Robert M. Darling, Zhiwei Yang

Highly Active and Durable [rRuOx Electrode with Facile Electroplating for Green Hydrogen

Generation in PEM ElectrolyZer Cells .........coouiiiiiiiiiiiiiini i 3042
Lei Ding, Weitian Wang, Zhigiang Xie, Jane Banner, Adam Gage, Adam Paxson, Feng Yuan
Zhang

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

LO70) 1T 10To75 A4 1 TP PO PP T PSP PR PPPPPRPRO 3044

Michael Lee, Thivani Senathiraja, Bradley Swan, Chris Cornelius

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

Irco Thin-Film EIECtrOCAtAlYSES .....veuveriieriiisisieiiieieee ettt et ne e nne s 3045
Kyu-Su Kim, Shin-Ae Park, Hyun Dong Jung, Sang-Mun Jung, Hyunje Woo, Docheon Ahn,
Sarah S. Park, Seoin Back, Yong-Tae Kim

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

into Electricity Via Tungsten EIECtrOdes .........cccviieiiiiiiiiiiiicieiee e 3046
Sang-Mun Jung, Jaesub Kwon, Jinhyeon Lee, Byung-Jo Lee, Kyu-Su Kim, Yong-Tae Kim

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

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

Pyrochlore Oxide Decorated with Exsolved Metal Nanoparticles for Enhanced Water Splitting

ST T3 o ) S 3048
Hyun Ju, Jinho Park, Ilan Stern, Seung Woo Lee

Impact of Different Supports on the Performance of Ir Oxide Based Catalysts Synthesized Using
Incipient Wetness MEthOd .........ciiiiiiiiieiie bbbt nn e ene s 3049
Himanshi Dhawan, James Woodford, Natalia Semagina, Marc Secanell

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

Determining Substrate Oxygen Transport Resistance at Limiting Current Using Pore Network

IMOAEIIINE ..ttt b b e Rt E e st e st e R e e R e e Rt e e Rt e Rt e Rn e R e e Rt e R e R e 3052
Raymond Guan, Aimy Bazylak
Development of a 10/40 Kw Rsoc Demonstration SYStEIM ........cccveiieiiriiriiieeiee e 3053

Roland Peters, Felix Kunz, Nicolas Kruse, Riidiger-A. Eichel
Noble Metals (Pd, Ag, Pt and Au) Doped Bismuth Oxybromide (BiOBr) Photocatalysts for

Improved Visible Light Driven Catalysts for the Degradation of Phenol............ccccooiiiiiiniiii i 3055
Arumugam Malathi, Piyasan Praserthdam

Tuning the Selectivity of Liquid Products during CO Electroreduction............cccceveriiinininiieiieie e 3056
Bjorn Hasa

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

Oxygen Reduction REACLION .........cccviiiiiiiiiiiicec e s 3057

EO Yoon Lee, Hyung Chul Ham



Influence of Exchange Correlation Functional on Electrochemically Relevant Properties for

Protonic Ceramic Fuel Cells.......cooiiiiiiiiiiiiiiiiiii s 3058
Benjamin Heckscher Sjolin, Ivano Eligio Castelli, Tejs Vegge

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

SEAWALET SPLILLINE. ...c.viveiviitiiieieieie e bbbt se b bbb e bt e e se e nenr e en e 3059
Hyeonjung Jung, Kyung-Jong Noh, Jihyeon Song, Hyeonae Im, Yoojin Lee, Han Sol Jung,
Sangmin Park, Jeong Woo Han

Analytical Model for the Hydrogen Transport Impedance at a PEMFC Anode...........ccooovvviviieiinincnenene, 3061
Antonio M Chaparro, Luis Duque, M. Antonia Folgado

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

ATNMONIA SYNEHESIS ...ttt se b e b b et e e e s b bbb e e e e nn e renr e nr s 3063
Katherine Steinberg, Xintong Yuan, Channing K. Klein, Nikifar Lazouski, Matthew
Mecklenburg, Karthish Manthiram, Yuzhang Li

Unrevealing the Correlation between Temperature and Electrocatalytic Activities of Cobalt Sulfide

for Oxygen Evolution and Glycerol Oxidation Reactions..........c.coovviiiiiiiiiiiiiiiicsce s 3066
Rong He, Hongmei Luo, Xiao-Dong Zhou, Meng Zhou

Cr PoiSONING 1N SOC StACKS ....e.veivieiieiiiesiisr sttt se bbbt b e e e e nnenne b aneas 3067
Shangzhe Yu, Dominik Schdfer, Felix Kunz, Riidiger-A. Eichel

Structure-Property-Transport Relationships of Miscible lonomer Blend Systems...........ccocvveveienencneninnnn 3069

Sylwia Sulikowski, Thivani Senathiraja, Chris Cornelius
Study on Key Parameters of Reverse Electrodialysis (RED) Cell-Stack Performance Based on

Equivalent Circuit MO .........oiiiiieieieie e nn e 3070
Won Sun Ryoo, Jinsu Yoo

Investigation of the Stability of SOC Stacks By Thermo Cycles .......ccooviiiiieiiiiinie e 3071
Ute de Haart, Felix Kunz, Riidiger-A. Eichel

Water Transport Characterization of Anion and Proton Exchange Membranes ............c.ccoovcvvieiinininnnnee, 3073

Fei Wei, Aslan Kosakian, Jiafei Liu, Marc Secanell

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

Transport in Hydrogen FUel CellS .........ccoiiiiiiiiiiii e e 3075
Rik van Gorp, Pierre Boillat, Antoni Forner-Cuenca

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

of a Polymer Exchange Membrane Water EleCtrolyZer............ccccvvviiiiiiiiiiiiiic e 3077
Mohamed Elfadil Abdelrahman, Fausto N Pasmay, Siddharth Komini Babu, Rangachary
Mukundan, Shawn Litster

LK-LATE PRESENTATIONS IN ORGANIC AND BIOELECTROCHEMISTRY

LK - Late Presentations in Organic and Bioelectrochemistry

Electrosynthesis of Value-Added Chemicals Using Water As a Proton Source...........ccoouvvvvevenenenenenennens 3078
Rong Xia, Feng Jiao
Electrolyte Induced Solvent Cage Effects for Enantioselective Electrosynthesis ...........ccoovvveiieniieiiniennns 3079

Zachary A Nguyen, Dylan Boucher, Shelley D. Minteer

Peroxynitrite Reactivity with Capsaicin: A Potential for Capsaicin-Based Sensing Devices..........c.ccceeueninene 3080
Haitham Kalil, Cynthia Crichlow, Mekki Bayachou

LL-LATE PRESENTATIONS IN PHYSICAL AND ANALYTICAL ELECTROCHEMISTRY,
ELECTROCATALYSIS, AND PHOTOELECTROCHEMISTRY

Late L - Digital Only Presentations

(Digital Presentation) Engineering of Ni-Based Electrocatalysts for Direct Urea Oxidation...............ccoceve. 3081
Jiseon Kim, Kangwoo Cho



(Digital Presentation) In-Situ Investigation of Pyridine in CO, Electrochemistry ............cccceovvviiininininnnns 3082
Hidenori Noguchi, Zizwe Chase

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

CO2 t0 FOIMIC ACIA....eiiiiiiiiitiie e bbb e r b sre s 3083
Pom Kharel, Md Ariful Hoque, Keemia Abad, M. K. Gnanamani, Kunlei Liu, Ayokunle
Omosebi, Jesse Thompson

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

Modeling for the Downstream Separation of Formic Acid with Anion Exchange Resins ............c.ccoccvvnnenne. 3084
Md Ariful Hoque, Keemia Abad, Pom Kharel, Ayokunle Omosebi, Kunlei Liu, Jesse Thompson

LL - Late Presentations in Physical and Analvtical Electrochemistry, Electrocatalysis, and
Photoelectrochemistry (Tuesday)

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

SOLAT CRIIS ..ttt h ettt h e bt e bt st eh e e b ekt eeR e e Rt e Rt oA Rt R e e R £ e Rt e R e e R be e R e nReenbeenneennas 3085
Yohannes Mulugeta Hailu, Jyh-Chiang Jiang

Engineering the Electrochemical Reaction Microenvironment to Valorize Nitrate-Polluted

WV ASEEWALETS ...ttt et E et h e s h e E s R R e R e E e h e R e n e 3087
Jinyu Guo, Paige Brimley, Matthew Liu, Elizabeth R. Corson, Wilson Smith, William
Abraham Tarpeh

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

SPIIEEIE 1. 3088
Yamini Kumaran, Haralabos Efstathiadis, Iulian Gherasoiu

The Puzzling Processes at Electrode | Ionic Liquid Interface...........c.ccooviiiiiiiiniiiiicecc s 3090
Heigo Ers, Liis Siinoy, Piret Pikma

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

EPA SW=-8460 MEthod T198) ....vcuiititiiiitiiiiieiist ettt bbbkttt bbbt 3092
Ritesh Navneetrai Vyas, Dane Brankle

Analysis of As(I1l) By Anodic Stripping Voltammetry Using Disc and Screen Printed Electrodes............... 3093
Ritesh Navneetrai Vyas, Dane Brankle

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

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

ST ' o o RS 3094
Ritesh Navneetrai Vyas, Dane Brankle

Counter Anion Effects on PEDOT Properties and Implications on Photosystem I Incorporation.................. 3095
William Lowery, Kane Jennings, David E Cliffel

LL - Late Presentations in Physical and Analytical Electrochemistry, Electrocatalysis, and
Photoelectrochemistry (Wednesday)

Visible Light-Driven Photoelectrochemical Platform Based Biosensor || e, 3096
Akhilesh BABU Ganganboina

Electrochemiluminescence: Digging into the Past and Illuminating the Future............cccooovviiiciiinicnnne 3097
Kelly Brown, Lynn Dennany

Influence of Ascorbic Acid Concentration on Photoelectrochemical Response of TiO, and SnS,................. 3098
Gabrijela Radic, Danijela Juric Kacunic, Klara Perovic, Hrvoje Kusic, Marijana Kraljic
Rokovic

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

Rowan Sirkka Blake, Kelly Brown, Lynn Dennany

Quantitative Assessment of Structure Reactivity Correlation on Rapid Kinetics of Halogenated

Aromatic Compounds: A Hydrodynamic Voltammetry Study...........ccccooviiiiiiiiiiiiiicceece e 3100
Ajmal Koya Pulikkal, Lalduhawma Chhakchhuak



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

REACTION . ...ttt e 3101
Namir Andrea Huertas, Lisandro Cunci

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

SPECLIOSCOPY vttt bbb bbb s b e s b e Eh e E bR e bbb e bbb 3102
Hiram J Lopez-Astacio, Lisandro Cunci, Christopher Pollock

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

AvIdIn/Srepavidin SENSING .......cviiiiiiiii e 3103
Qiuzhe Xie, Chih-Ting Lin
The Adsorption of Bipyridine on Single-Crystal Electrodes from an Ionic Liquid Electrolyte...................... 3104

Heigo Ers, Liis Siinor, Enn Lust, Piret Pikma
Understanding the Mechanism of Butanol Formation from CO; Reduction on Phosphorus Rich

Copper Catalyst, CuP,, By Computer Simulations Based on Joint Density Functional Theory..................... 3105
Dominique Itanze, Scott Geyer
Redox Potentials in Ionic Liquids: Anomalous Behavior? ...........cccceoiiiiiiiiiniiicse e 3107

Chloe Anne Renfro, Jesse McDaniel

Ton-Pairing Effects on the Absolute Oxidation Potential of the Fc/Fc* Redox Couple in Complex
NON-AQUEOUS ENVITONIMENLS .....eveiieeieiiiiiie it nne e n e n e e e nreenreenreennas 3108
John Hymel, Jesse McDaniel

LM-LATE PRESENTATIONS IN SENSORS

Late M - Digital Only Presentations

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

for the Impedimetric Detection of Sars-Cov-2 and Influenza A Spike Proteins in Untreated Saliva ............. 3109
Roozbeh Siavash Moakhar, Carolina del Real Mata, Houda Shafique, Mahsa Jalali, Justin de
Vries, Julia Strauss, Tamer Abdel Fatah, Myles McLean, Imman Isaac Hosseini, Sahar Sadat
Mahshid, Chen Liang, Sara Mahshid

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

N1 T o) T OO P PP PP ORI PR 3110
Saheed E Elugoke, Omolola E Fayemi, Abolanle Adekunle, Eno Ebenso

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

CombDUSHION APPIICALIONS ....viviiiiriiiiiieie st r e e 3111
Leta Woo, Tyler Rash

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

Modified Carbon Fiber Cloth EIECtrOAe ... ......oieiiiiiiiiiii ittt 3112
Mamun Jamal

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

Modified Nickel FOam EIECLIOAE .....ccuueiuiiiiiiiiiii ettt sttt sae e b e ens 3114
Mirazul Islam, Md. Rasel, Mamun Jamal

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

S 10 S TSSOSO P TSPV PPPPTR 3116
Jayanta Mistri, Md. Rasel, Mamun Jamal

LM - Late Presentations in Sensors (Tuesday)

Photon-Pen Writing for Metal Oxide-Based Versatile NanOSENSOIS ........cccuvivrriereereerieeinnieseeseeseeeseeeneeanes 3117
Garam Bae, Moonjeong Jang, Yeong Min Kwon, Wooseok Song, Sun Sook Lee, Ki-Seok An

Multichannel Bioelectronic Sensing Using Engineered Escherichia coli.........ccoccvviiiiiiiiiiiiiiiiiiicnces 3118
Xu Zhang

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

Daniel Struk, Hoseon Lee, Peter J. Hesketh



Detection of Lead and Environmental Parameters with Sulfur Film Modification of Screen Print
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Philip Sontag, Nathan Yee, Robert Miskewitz, John Reinfelder

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

WEATADIES ... ettt ettt ettt sttt ekttt et a et h et bt e b £ e a b e e R ke oA ke eh e e e E e e AR e e ekt e R e e Rb e eRe e Rt e bt e beenbeenbennee s
Franz Selbmann, Frank Roscher, Frederic Gueth, Maik Wiemer, Harald Kuhn, Yvonne Joseph

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

SEIISOTS ...tteuteeitie ettt e sttt e ettt et bt e e a bt e st bt eeat e e sh bt e e h bt e sh bt o4 hb e e b bt e ehs e e E b £ e 4he e e AR b £ e eR Rt e AE R e e SRR e e AR R £ e eRR e e R Rt e eRR e e eR R e e aRr e e b n e e nnneennne
Andrew Michael Sunshine, Sarah Ake, Gangli Wang

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

(CNTS) As SenSING MALETIALS .....eiuveiviiiiiiiiiriieii et sttt e renreene s
Dong Zhao, Bingyuan Zhao, Dmitri Koltsov, Shutang Chen, Gugang Chen

LM - Late Presentations in Sensors (Wednesday)

Measurement of Neuropeptide Y By Square Wave Voltammetry Using Aptamer-Modified Platinum
Microelectrodes and Methylene BIUE...........ccocviiiiiiiiiiiii e
Yolimar Vazquez, Lisandro Cunci, Lauren Fernandez-Vega, Dorian Enid Melendez-Rodriguez

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

BIUE AS @ REAOX PrODE....c.vviiiieiiie ettt sttt et et s e s e s b e steesbeeneeeeeaneeeneenneenes
Lauren Fernandez-Vega, Lisandro Cunci, Yolimar Vazquez, Dorian Enid Melendez-Rodriguez

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

Fluid Using Methylene Blue As Electrochemical Signal AmMpLfier..........cocvvvieiiiiinininieiicece e
Dorian Enid Melendez-Rodriguez, Lisandro Cunci, Yolimar Vazquez, Lauren Fernandez-Vega

Npy Selectivity on Methylene Blue Aptamer-Modified Microelectrodes ............ccouverienieiinienieniee e,
Monica Ospina-Alejandro, Lauren Fernandez-Vega, Yolimar Vazquez, Dorian Enid Melendez-
Rodriguez, Lisandro Cunci

Peroxynitrite Electrochemical Signature on Selenium and Selenium-Decorated Graphene
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Haitham Kalil, Magdy A Ibrahim, Farid Fouad, Mekki Bayachou

MO1-RECENT ADVANCES IN SENSORS AND SYSTEMS 3

MO01 - Recent Advances in Sensors and Systems 3 - Biomedical Sensors 1

Direct Observation of the Sporicidal Action of Hydrogen Peroxide on Bacillus atrophacus Spores
By Optical Trapping Raman MICTOSCOPY ......ueirireiuieieriinririiiriseeiieiesr sttt
Morten Bertz, Denise Molinnus, Michael J. Schoening, Takayuki Homma

(Invited) Micro-Enabled Technologies for Next-Generation Health Monitoring...........ccocveevevevenenincnennns
Hanjia Zheng, Amin GhavamiNejad, Peyman GhavamiNejad, Sarah Odinotski, Mahla
Poudineh

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

Detection of Traumatic Brain Injury Biomarker..........cccoooiiiiiiiiiiii s
Weirui Tan, Yingjie Hang, Nianqiang Wu

Efficient Sensor Calibration Via Machine Learning-Based Resampling Methods............cccoveveiiiininicnennns
Alison Ding, Jiacheng Wang, Yingjie Hang

Electrochemically Driven Yarn and TeXtile ACTUALOTS . .......uiviiriiieierisiisie s
Edwin W.H. Jager, Shayan Mehraeen, Daniel Melling, Jose Martinez, Carin Backe, Li Guo,
Nils-Krister Persson, Cédric Vancaeyzeele, Giao T. M. Nguyen, Frédéric Vidal, Cédric Plesse

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

Photoelectrochemical and Electrochemical Signal TranSduction .............ccucevveeerenenenenesieieee e
Leyla Soleymani, Richa Pandey, Amanda Victorious, Sudip Saha, Sadman Sakib, Zijie Zhang,
Yingfu Li, Igor Zhitomirsky



Towards Sensing of Breast Cancer Biomarkers: Engineering Glucose Dehydrogenase As an
Estrogenic Regulated PrOtEIN ........ccuoiiiiiiiiiii ittt sn e n e nnee s 3139
Rong Cai, Caroline Ajo-Franklin

MO1 - Recent Advances in Sensors and Systems 3 - Biomedical Sensors 2

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

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

Thermal ConVECHIVE FLOW ......viiiiiiiiiiiii i ene s 3141

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

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

3D PIANEINE oottt h bbb e R R R Rt R R R R r e r e ere s 3143
Nguyen H. B. Ho, Dalton Lee Glasco, Rhys N. Sopp, Jeffrey Gordon Bell
Well Array Microelectrode Electrochemical Sensor for High Sensitivity Cytokine Detection....................... 3144

Rizky Ilhamsyah, Peter J. Hesketh, Jie Xu, Nicholas Guise, Harley T. Hayden, Katherine T.
Young, Keri Ledford, Wesley D. Robertson

MO01 - Recent Advances in Sensors and Systems 3 - Health Sensors

(Digital Presentation) Point-of-Care Diagnostic Device for Na/K Urinalysis..........ccocvvvireiinivineneneniniennens 3146
Kelvin M. Frazier, Brian F. Bender, Glynis Julien

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

and Staging Of ProOState CanCEI........ccviviiiiiiisii et nre e nre e e e eneenne e 3148
Tanushree Mandal, Lasangi Dhanapalamudiyanselage, James Rusling, Donal Leech
(Invited, Digital Presentation) Rational Design of Nanoplasmonic Array Geometries for Biosensing.......... 3149

Amogha Tadimety, M. Nabuan Naufer, Alison Burklund, David Luna, Timothy J Palinski,
Brian Vyhnalek, Gary W. Hunter

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

LoN@-TEIM STADIIILY ©...veiiiiii ettt e sr e e sn e ese e aneenn e ne e nenn e nnne s 3151
Aaryashree ., Ashish Kumar Choudhary, Akihiko Hatano, Yasuo Yoshimi

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

Detection of Uric Acid in HUMAN UT@A .......cccoiviiiiiiiiiiiii e s 3152
Dola Sundeep, Eswaramoorthy K Varadharaj

Modular, Portable, Automatically, Rapidly, Sensitive, and Selectively Essence Sensor System ................... 3153
Yu-Hsuan Cheng, Zhenglong Li, Sreerag Kaaliveetil, Ayca Tatli, Charmi Chande, Sagnik
Basuray

(Invited) Fluorescence and Sensing Applications of Graphene OXides..........ccecvevvriiiiiiiininiieieie s 3155

Niangiang Wu

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

IMLAETICES ...ttt ettt ettt et ee e eae e bttt a bt ee e sh e b e ek e e ka4 m et 4R et eR e e 4Rt S b £ ex bt eR R e eR Rt eR e e SR e e eEe e ARt e Rt eReeeReeeReeebeebeenbeenbenneens 3156
Durgasha Poudyal, Vikram Narayanan Dhamu, Sriram Muthukumar, Shalini Prasad

MO01 - Recent Advances in Sensors and Systems 3 - Optical sensors

New Strategies for the Improvement of EC-SERS Effect in Organic Solvents..........cccocveieiiiiiinnienieeneenn. 3158
Pablo Fanjul, David Ibariez, Maria Begonia Gonzdlez-Garcia, David Hernandez-Santos

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

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

Quantum-Dots for Analysing Air Environment ANalysiS ........ccoorvvriiiriieinienienieenesee e 3161
Uihyeon Jung, Jun-seong Park, Tae-Hun Shim, Jea-gun Park



Atomic Layer Deposition on an Optical Fibre: Enhancing the Evanescent Field of a Tilted Fibre
Bragg Grating OPtiCal SISO .......ciuieuieiiiieriie ettt sttt ettt e et e e sreesreenneasnesseesmeenneesreenneasnenreeas 3162
Sean Barry, Jacques Albert, David Mandia, Wenjun Zhou

Sensor Division Outstanding Achievement Award

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

MO1 - Recent Advances in Sensors and Systems 3 - Sensors for Energy and Environment 1

Dense BaCeg¢Zr03Y0.103-4 Solid-State Electrolyte for Application in Hydrogen Sensors ............ccoccovvreinene 3164
Antonio Hinojo, Enric Lujan Lujan, Sergi Colominas, Jordi Abella

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

Anesthetic Organic COMPOUNAS .......uveuverirrerieiriseie ettt ar et sr b e bbb e e e e e nn e nenreaneens 3165
Dongmei Dong, Diego Landi, Emily Flores, Shekhar Bhansali

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

[ SRS 3167
Sreerag Kaaliveetil, Yun-Yang Lee, Zhenglong Li, Yu-Hsuan Cheng, Burcu E Gurkan, Sagnik
Basuray

Electrochemical Sensor Mediated Assessment of Carbonate Moieties in Soil MatriX .........coocovverveiiniennens 3168
Vikram Narayanan Dhamu, Sriram Muthukumar, Shalini Prasad

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

Yaoli Zhao, Patatri Chakraborty, Vaishali Maheshkar, Karthik Dantu, Nicholas Stavinski, Luis
Velarde, Thomas Thundat
Real-Time Continuous Monitoring of Fuel Cell Ionomer Degradation with Electrochemical Inline
IMICTO SENSOT ATTAYS ... veuveiueeiueesseereesreesseassesteesseesreesreasseaaeease e ameease e seesseassens e e s EeenEe e nReeneemneemeeaneenneeneannennnennnens 3171
Tinsley Elizabeth Benhaddouch, John Marcial, Christopher Metler, Shekhar Bhansali,
Dongmei Dong

MO1 - Recent Advances in Sensor and Systems 3- Materials for Sensing

(Invited) Challenges with Electronic BiOSENSOIS. ......ccuiiiiiiiriieeiiiiie ettt sre e 3173
Eric M. Vogel, Eleanor L. Brightbill, Hilena Gezahagne, Decarle S. Jin

(Digital Presentation) Micro-Surface Engineering of Integrated Silicon Microtechnologies for the

Development of Sensing and Biosensing Platforms..........c.covviiiiiiiiiiiiiicc s 3174
Vuslat B. Juska, Alan O'Riordan

Anodic Aluminum Oxide(AAO)-Based Chemi-Capacitive Sensor Toward Ethanol Gas ...........ccccceevriernnnne 3177
Gi hwan Lim, In Yea Kim, Chae Yoon Kim, Min-Jeong Lee, Jaehun Kim, Dong Hyun Kim,
Jae-Hong Lim

LigBalLa;Ta,01; solid State Probe for Molten ALLOYS ........coeiieeieiiiiiiiie e 3179

Enric Lujan Lujan, Marc Nel-lo, Antonio Hinojo, Sergi Colominas, Jordi Abella

MO01 - Recent Advances in Sensors and Systems 3 - Digital Session

(Digital Presentation) Biosensors Optimizing Measurement of the Multidirectional Knee Dynamic

Mobility, and Clinical Assessment of JOint INStabilities .........ccocviveiieriiiniiiiice e 3180
Jose Ignacio Sanchez

(Digital Presentation) Bismuth and Transition Metal-Doped Bismuth Nanoparticles As

ElectroChemiCal BIOSENSOIS. ... ciuieiiieiiiieiiiettestt et esteesesteesteesteesteeeeeneeaseesaeesteeteesteaseesseesseeseeeseeeneeaneeaneenseenes 3182
Weiran Zheng, Lawrence Yoon Suk Lee

(Digital Presentation) Rapid Electrical Impedance Analysis to Identify Liquid Isomers Using
Nanoparticle Thin FIlm .......c.oiiiiieiie it sae e sseeste e teenteeseeesaesreesreesreeneeanees 3184
Shinya Kano, Harutaka Mekaru



MO1 Poster Session

Hydrogen Sensor with 3D Printed BaCeo.6Zr0.3Y0.103-q electrolyte for High-Temperature

FN o] 0 Loz N o) s PP P ORI PSPPI 3187
Antonio Hinojo, Enric Lujan Lujan, Sergi Colominas, Jordi Abella

Evaluation of the Response of High-Temperature Hydrogen Sensors for Fusion Applications............c.c...... 3188
Enric Lujan Lujan, Antonio Hinojo, Sergi Colominas, Jordi Abella

AFM and Electrochemical Analysis of Different Biomolecules Using Npy-Specific Aptamer
MOQIFIEA EISCLIOAES ..ottt b ettt s e bbb e e s b e e sbe e bt e mb e easeebeeebe e bt enbeesbennee s 3189
Lyza M Martinez, Luis F. Lopez, Lisandro Cunci

Electrochemical Sensing of Cortisol in Human Saliva and Serum Using DNA-Steroid Conjugation

with a Versatile DNA NanoStrUCUIE SENSOT.........eiuveieriirririiirisieeiieiesr et sresie e sre e snesnesnesne s 3190
Asanka Gurukandure, Kacey G. Ortiz, Rashad R. Karimov, Christopher J. Easley
An Electrochemical Proximity Assay (ECPA) Based Sensor for Antibody Detection ...........ccccccevvnerennene. 3191

Amanda Siyanka Nellimale Kurian, A Z M Mainul Islam Mazumder, Asanka Gurukandure,
Christopher John Easley
Understanding Changes of Both Faradaic and Nonfaradaic Currents with Temperature in DNA
Monolayer-Based Sensors on Gold EISCIIOAES ..........cceiiriiiiieiiieienisese e 3193
A Z M Mainul Islam Mazumder, Asanka Gurukandure, Amanda Siyanka Nellimale Kurian,
Subramaniam Somasundaram, Christopher John Easley
Poly(5-Amino-1,4-naphthoquinone) — Lasered Graphene Sensor for the Detection of Cysteine................... 3195
Robert Barber, Elisha McCrory, Sarah L. Brennan, Sarah Cameron, Robert B. Smith, Pagona
Papakonstantinou, James Davis

Characterization of Noble and Transition Metal Doped-ZnO Sensing of VOC Analytes Using

Broadband DielectriC SPECIIOSCOPY «...veverrirrirreriieiieeitertisrestesteeteee et e st sbe st sresr bbb e e e erennesnenresneas 3197
Papa K. Amoah, Helmut Baumgart, Yaw Obeng

An Interfacial Label-Free Electrochemical Approach to in-Situ Soil pH Monitoring..........c.ccevververenieninnns 3198
Mohammed Eldeeb, Vikram Narayanan Dhamu, Anirban Paul, Sriram Muthukumar, Shalini
Prasad

Nanocomposite Electrodes for Detection of Hexavalent Chromium............ccoocvvvinieniieninienicne e 3200

Quang Lam, Joel Mutueke, Mohammed Elkholy, Duy Pham, Ashish Aphale

How Emerging Sensor Technologies Contribute to Artificial Intelligence; Machine Learning and
Deep Learning Data Acquisition TEChNIQUES .........cevviiiiiiiiiiiiiicei s 3201
Fwangshak Sabar Mishes Sabar Mishes

MO02-PRINTED AND WEARABLE SENSORS AND SYSTEMS 2

MO02 - Digital Only Presentations

(Digital Presentation) Harnessing Wide-Range, Highly Stable Pressure Sensitivity Via PEDOT-CI
Vapor Printed Textiles for Health MONItOTING ........ccoviriiiiiiiiiiiieeer e s 3202
S. Zohreh Homayounfar, Ali Kiaghadi, Deepak Ganesan, Trisha L. Andrew

(Digital Presentation) A Low-Modulus, Soft and Stretchable Wearable Electrocardiography Sensor-

SYSEEIM PALCH ...t bbb b et E et n e e 3204
Anan Zhang, Alexandra Tessier, Chris Williams, Shideh Kabiri Ameri
(Digital Presentation) Fully Integrated Strain-Neutralized 2D TransiStors............ccoervrerenieieenenenenenennens 3206

Chris Williams, Shideh Kabiri Ameri

MO02 - Printed and Wearable Sensors and Systems

(Invited) Soft Wearable Biosensors and Bioelectronics for Human Healthcare...........ccoccovvviiiiiiiiinieiinnns 3207
W. Hong Hong Yeo



Inkjet Electrodes for Developing Wearable Sensors for the Detection of Peptides and

Neurotransmitters in Sweat Using Flexible MaterialS ...........coviviieeieiieiiieie e 3208
Antonio Vazquez, Joannes Diaz, Edgar Vazquez, Lina Acosta, Lisandro Cunci
Structured 3D Printed Dry ECG Electrodes Using Copper Based Filament ............c.ccoovvviiiiiiiniinniine, 3209

Aljawharah Alsharif, Nataly Cucuri, Leena Dakhaikh, Fhad Al-Modaf, Nazek El-Atab

Furaneol Detection with Molecularly Imprinted Polymer (MIP)-Based Polyaniline (PANI) Gas
N1 T o) T T OO PP U PP PR OPR PP 3211
Wonhyeong Kim, Doohee Lee, Guodong Wu, Yoolim Cha, Sungeun Cho, Dong-Joo Kim

Portable Mixed Potential Sensors for Natural Gas Emissions MONItOring..........ccceoererrereiinieenenenenenennens 3213
Sleight Halley, Lok-kun Tsui, Kannan Ramaiyan, Kamil Agi, Fernando H. Garzon

Wearable Conductive Polymer Matrix Composites for Breath Monitoring with Ammonia Detection .......... 3215
Guodong Wu, Haishun Du, Doohee Lee, Wonhyeong Kim, Yoolim Cha, Xinyu Zhang, Dong-
Joo Kim

MO02 - Poster Session

A CNN Regression Approach for Real-Time Estimation of Dielectrophoretic Force............cccoveniveiinicnnns 3217
Sunday Ajala, H. Jalajamony, Renny Edwin Fernandez

Molecular Imprinted Polymer-Based FET Sensor for Sensing of Sweat Testosterone to Monitor

2N o) (18 Tol oo s 0] ' 4 1 s VoL PSSR 3218
Vivek Kamat, David Yapell, Yeiniel Acosta, Ece Tezsezen, Mubarak A Mujawar, Shekhar
Bhansali

Low-Cost Printed Point-of-Care Electrochemical Sensors for Detecting Cortisol.........cccocvvvviieniniinieninens 3219

Siva Ananth Mariappan, Jayasudha Velayutham, Gopi Karuppaiah, Sindhu Monica
Murugesan, Praveen Kumar Sekhar, Pandiaraj Manickam

Triboelectric Pressure Sensors Using Laser-Directed Synthesis of Strain-Induced Crumpled MoS2............ 3220
Hyunseung Kim, Changwan Sohn, Seongbin Im, Chang Kyu Jeong

Smart Bandage to Monitor Combat Wounds and Control Bacterial Infections During Military

(0353 218 011 T O PO O OO TP SRURRUROPOP 3221
Vivek Kamat, Darielis Merced-Calderon, Shekhar Bhansali
Practical Strategies for Longitudinal in-Home Sleep Tracking in Diverse Populations...........ccccccocvevrinnene. 3222

Trisha L. Andrew

Z01-GENERAL STUDENT POSTER SESSION

701 - Digital Only Presentations

(Digital Presentation) Elucidation of the Corrosion Inhibition Mechanism of Nitrogen-Based
Inhibitors and Fabrication of a Flow-Cell Type Microelectrochemical System ............cccoceereerieiiiiiieneeneenn 3224
Shuichiro Amatsuka, Izumi Muto, Masashi Nishimoto, Yu Sugawara

(Digital Presentation) The Effect of Phosphorus on the Mechanism of Pitting Initiation in Carbon

Riku Takayama, Izumi Muto, Masashi Nishimoto, Haruka Sato, Yu Sugawara
(Digital Presentation) Evaluation of Two Methods of Bias Correction of Precipitations on

Improvement of Hydrological Simulation:Case of Chiffa Basin-Northern Algeria-..........cc.ccoovvviiiirnieneenn 3227
Madani Amina Zoubida

(Digital Presentation) The Oxidation Behavior of Model Molecules for Electrolysis of Polymer

A X 4 TP PRSP RTOP ORI PSPPI 3228

Hisazaki Kazuma, Takahiro Maruyama, Takahiro Saida

(Digital Presentation) ORR Activities on Hydrophobic Phosphonium Ionic Liquid Modified Pt/C

CALALYSES ..ottt et ere s 3230
Uta Ando, Takuya Okada, Mitsuhiro Matsumoto, Yohtaro Inoue, Katsumi Katakura,
Katsuhiko Tsunashima, Hirohisa Yamada



(Digital Presentation) Electrochemical and DFT Studies for Fentanyl and Fentanyl Analogs.............cc.ce.e... 3232
Ling Wang, Gustavo Murilo Alves, Sevde Dogruer Erkok, Bruce McCord

(Digital Presentation) Electrochemical Analysis of Oxygen Reduction in Phosphonium lonic

Liquids Based on Rotating Ring-Disk Electrode Method ............cccoeviiiiiiiiiiicii e 3233
Yuri Oi, Takuya Okada, Mitsuhiro Matsumoto, Katsumi Katakura, Yohtaro Inoue, Katsuhiko
Tsunashima, Hirohisa Yamada

(Digital Presentation) Phosphonium Salts As Potential Guest Substances for Ionic Semiclathrate

HYATALES ...ttt 3234
Sakura Azuma, Katsuhiko Tsunashima, Jin Shimada, Takeshi Sugahara, Atsushi Tani

(Digital Presentation) Design, Flow Simulation and Experimental Test of Micro/Milibioreactor

with Pillar Structures for Bubble Control and Cell Growth ...........ccccoiiiiiiiiiiici e 3236
Natalia Bourguignon, Elisa Bravo, Daniel Chamorro, Aparna Aravelli, Maximiliano Perez,
Betiana Lerner, Shekhar Bhansali

701 - General Student Poster Session

Cationic MOF-Based Cu/Mo Bimetal Doped Multifunctional Carbon Nanofibers As Efficient

Catalyst for High Sulfur Loading Lithium-Sulfur Batteries ...........cccccviiiiiiiiniiiieeee e 3237
Hui Pan
Nano-Architectural Design of V,0s for High-Performance Lithium-Ion Battery Cathode.............cccccveennee. 3239

Kiyeon Sim, Kwang Sup Eom
Mechanism of Improved Lithium-Sulfur Battery Performance by Oxidation Treatment to

Microporous Carbon as SUITUL IMAITX ......veivirieiieieiiienie sttt snenresne s 3243
Luna Yoshida, Yuki Orikasa, Masashi Ishikawa
Antimony Nanobelt Asymmetric Membranes for High Capacity Sodium Ion Battery Anodes ..................... 3245

Jake DiCesare, Ji Wu, Logan Williams, Olivia Sheppard

A Strategy to Suppress the Electrochemo-Mechanical Degradation in Solvent-Free Electrodes for

All-Solid-State Batteries. ......cooiiiiiiiiiiii i 3246
Jong Jun Lee, Cheol Bak, Dohwan Kim, Yong Min Lee

Measurement and Analysis of Mechanical Properties of All-Solid-State Electrodes Fabricated By

Dry Process With SQICAS .......oiviiieiiieiieiie ettt ne e n e n e n e nnee s 3247
Cheol Bak, Jong Jun Lee, Dohwan Kim, Yong Min Lee

Safety-Enhanced Polyethylene Separator with Thermally Conductive Ultra-Thin Ceramic Coating

Layer for Advanced LibS ..o s 3248
Ucheol Kim, Youngjoon Roh, Yong Min Lee

A Fluorine-Based Linear Carbonate Electrolyte Additive for Enhanced High-Voltage Cycle

Performance of Li-Metal Secondary Batteries ..........cccciiiiiiiiiiiiiiiii s 3249
Jiwon Han, Dahee Jin, Changhee Park, Sunggi Lee, Yong Min Lee

A Flame-Retardant Polymer Electrolyte for Safe and Long-Life Lithium Metal Battery ...........cccccoooervnnenne. 3250
Hyeong Jun Cheon, Mincheol Chang

The Practice of Rational Designs of Electrolyte Additives for Lithium Batteries...........c.ccoovvvvvveninininiennns 3251

Jiayan Shi, Jian Zhang, Rachid Amine, Juchen Guo, Chi Cheung Su, Khalil Amine
Synthesis, Structural and Electrochemical Properties of Sodium Transition Metal Fluorosulfate

Cathodes fOr Na-Ion Batteries ........coiiiuiiiiiiiii ettt sttt ettt s e ste et e e sbe e sbeeeeaneeeneesaee e 3252
Vinita Ahuja, Baskar Senthilkumar, Premkumar Senguttuvan
“Water-in-Salt” and Nasicon Electrolyte-Based Na-COy Battery..........coovviviiiiiiiiienininecieeeee e 3254

Eunmi Im, Kyungeun Baek, Jaehyun Park, HoJun Seo, Seok Ju Kang, Geon Dae Moon
Disentangling Plasmonic and Catalytic Effects in a Practical Plasmon-Enhanced Lithium—Oxygen

BalIETY ot 3255
Kyunghee Chae, Minju Kim, Filipe Marques Mota, Dong Ha Kim
Improvement of Sulfur Cathode Reversibility by Specific Chemical Lithium Pre-doping Method............... 3256

Masato Kuroda, Morihiko Okuno, Daisuke Okuda, Masashi Ishikawa



Cobalt-Embedded 3D Conductive Honeycomb Architecture to Enable High-Sulfur-Loading Li-S

Batteries Under Lean Electrolyte COndition..........coiviiiiiiiiiiiieitieieeieee s 3258
Hui Pan, Michael Wubbenhorst
Ceramic Nanowire Coated Membrane As Thermally Stable Battery Separator...........c.ccoevvvviviviiininininnnns 3261

Baichuan Wang, Wenbin Fu, Fujia Wang, Gleb Yushin

Suppressing Li-Dendrite By the Structural Design of Li-Si Alloy-Anode in Sulfide Based All-

SOLIA-STALE BALEEIIES .....veveetieitieti et ettt sttt ettt sbe bbb esbesheeshe e sbe e sbe e beeaeeeheeeb e e bt e s beesbeseeesbeesbeesbeeneas 3263
Minhyung Kim, Hyung-Tae Lim

The Effect of Surface-Abundant Hydrogen Bonding on the Electrolyte Reduction for the Stable SEI

1N Lithium MeEtal Batteries. ... .ueiveieiiiiieiiiiieste ettt ae et e st et e s e s e sreesteesbeesteeeeaneeaneenneenes 3264
Subin Kim, Kwang Sup Eom

Development of a Three-Dimensional Porous Scaffold Adopting Lithiophilic Silver for a High-

Performance Lithium Metal ANOGE ........ocviiiiiiiiieiicie ettt st steeseeeeeaneesneennee e 3267
Jinhyeon Jo, Kwang Sup Eom

PVDF-HFP Based Composite Solid Electrolyte for High Voltage NCM811 Solid-State Li-Metal

Battery (SSLIMB) ...ttt 3270
Je-gwang Ryu, Yeong-A Kim, Megala Moorthy, Uirim Son, Seojun Lee, Yun-Sung Lee

Visualizing Reaction Distributions for Materials Validation and Failure Analysis in Li-Ion Batteries .......... 3271
Karla Negrete, Karla Negrete

A Robust Cathode Structure for Eco-Friendly Li-lon Battery: NMC Coated Li-Rich LMO Cathode............ 3272

Aakash Ahuja, Ajit Kumar, Abhinanda Sengupta, Manoj Gautam, Harshita Lohani, Pratima
Kumari, Sagar Mitra

Data-Driven State of Health (SOH) Prediction for Lithium-Ton Batteries ..........cccoceeiviviniinienienieiesenene 3274
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