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WOTK FUNCEION ENQGINEEIING ....veiviiieiiicieicite ettt st eeae ettt st e st esteebeese e s et e stesbesbeeneesae s enteseeseenre e 803
Ji-Hun Kim, Min-Won Kim, Sang-Dong Yoo, Tae-Hun Shim, Jin-Pyo Hong, Jea-Gun Park



D01 - Fabrication and Processing

(Invited) Teaching an Old Dog (ALD HfO2) SOME NEW TIICKS ......c.oiiiiiiieiieieierie e 805
Dina H. Triyoso

(Invited) Deposition of Crystalline AIN on Si and SiC Using Atomic Layer Annealing and Pulsed

ALD/CVD ...ttt £ bbb b b £ bR £ bR £ bR £ R ARk R bbb bkt b bRt b bt nr et 806
Andrew C Kummel, Scott Ueda, Aaron McLeod, Daniel Alvarez, Jeff Spiegelman, Jacob
Woodruff, Mansour Moinpour, Ravindra Kanjolia

(Invited) Semiconductor Surface Passivation by ALD and CVD Prepared Nanolayers ...........cc.ccccuvvneniennen. 807
Wilhelmus M. M. (Erwin) Kessels, Wilhelmus J. H. Berghuis, Roel J. Theeuwes, Marcel A.
Verheijen, Bart Macco

Characteristics of Nickel Oxide Modified Zr-Doped HfO, High-k Thin Films..........cccocoviiniininiiiceen, 809
Chia-Han Yang, Yue Kuo
A Supply Chain Perspective on Beyond-Cu Replacement Metals for Nanoelectronic Interconnects.............. 812

Will Bodman, Chaitanya Chintakalaya, Leonardo Jaraba Bejarano, Farrukh Sohail, Jimmy
Wang, Samson Odunuga, Shakuntala Sundararajan, Shashi Vyas, Scott Semproni, Sean W
King

D01 - Device and Materials Characterization

(Invited) DC-Bias and Temperature Effect on the Dielectric Properties of a Polyimide Thin Layer............... 813
Jamila Boudaden, Patrick Schildwéchter, Dominik Udiljak, Reinhard Pufall, Peter Ramm

Optical Properties of Bulk Silicon Germanium in the Near Infrared Evaluated By Spectroscopic

o FTo] 1S 815
Yuki Shibayama, Ryo Yokogawa, Yasutomo Arai, Ichiro Yonenaga, Atsushi Ogura
(Invited) Modeling and Characterizing Defects in Semiconductors for Photovoltaics ............ccoeevevieiiiennns 817

Angus Rockett

Anisotropic in-Plane and out-of-Plane Strain Relaxation in Carbon-Doped Silicon Nanowires

Evaluated by X-Ray Reciprocal SPace MapPing ........cocooiieiieiriiie ettt s 818
Kazutoshi Yoshioka, Gai Ogasawara, Keita Sahara, Yuki Shibayama, Ichiro Hirosawa,
Takeshi Watanabe, Ryo Yokogawa, Atsushi Ogura

Effect of TiN Liner Thickness on the Electrical Characteristics and Reliability of CuGeS,/GeS,-

BaSEU SEIECION DEVICE .....c.viuieiieieie ettt bkttt e bbbt h et et seeeb e s bt bt s b e e aeen e e s e benbesbenre e 820
Soo-Min Jin, Dong-Won Kim, Hea-Jee Kim, Dae-Seong Woo, Sang-Hong Park, Sung-Mok
Jung, Dong-Eon Kim, Jea-Gun Park

D02-PHOTOVOLTAICS FOR THE 21ST CENTURY 17: NEW MATERIALS AND
PROCESSES

D02 - Perovskite Solar Cells

(Invited) Surface Ligands for Methylammonium Lead lodide Perovskites and Their Impact on

Interfacial Energetics, Material Stability, and Photovoltaic Performance...........ccocooeieiinineiiciiicnc e 823
Kenneth Robert Graham, So Min Park, Ashkan Abtahi, Alex Boehm, Harindi Atapattu

Epitaxial Electrodeposition of 2D-Layered Bilsand Conversion to Highly Ordered Bi-Based

Organic—Inorganic Halide-Based PErOVSKITES...........coiriiiiriiiec e 824
Avishek Banik, Jay A. Switzer

Integration of Intense Pulse Light Annealing for Rapid Scalable Fabrication of Roll to Roll Slot

Die Coated PeroVSsKIte SOIAr CEIIS........cocviiiiiiii ittt et e e s st e e e s bt e e s sbae e s s ebbeeesans 826
Siva Chandra Sekhar Pakanati, Thad Druffel
Theoretical Investigation of Organohalide Perovskite Degradation in Water ............cccocvvcvvivieienenie e, 828

Nadia N. Intan, Jim Pfaendtner



(Invited) Halide Perovskite Thin Films via Alternate Laser Deposition: Change in the Physical

Properties With the LaYered STIUCIUIES.........ccviieicieie ettt et e e s et e st e st e s teeneesee s eseesrestesrenneas 829
Nobuyuki Matsuki, Yuki Ilda, Koki Kamada, Shotaro Toda, Tomomasa Sato

Synergistic Effect of Additives on 2D Perovskite Film Towards Efficient and Stable Solar Cell ................... 830
Zhenghualin Zheng, Ting Zhang, Zhi David Chen, Shibin Li

Methods of Hysteresis Reduction in Perovskite Solar CellS ..........cccovivviiviiiiieice e e 831
Maniell Workman, Zhi David Chen

(Invited) Vacuum Deposition and Crystal Growth of Organolead Halide Perovskite.............cccoovrvieneninnnn. 832

Tetsuhiko Miyadera

D02 - Silicon and Other Solar Cells

(Invited) Bayesian Optimization of Passivating Contacts for Crystalline Silicon Solar Cells .............c.cccue.... 833
Noritaka Usami
Electropurification of Reusable CaCl,-Based Molten Salt for Silicon Electrorefining..........c.cccoceviiiiinnnnnnn 834

Mao-Feng Tseng, Lewis Ricci, Meng Tao
Effectiveness of UV-0Ozone Treatment and Alneal Process for Si Surface Passivation with Sol-Gel
SPray-Coated STO2 FIIM ..o bbbttt b bbbt et et e e bbb sbeees 835
Jayshree Bhajipale, Anil Kottantharayil

Assessing the Impact of Na and Sb Doping in Solution Processed Cu,ZnSnS4 Thin-Film Solar

David Fermin, Devendra Tiwari
Phase Pure Silver Pyrovanadate (Ag4V.07) Thin Films: Synthesis via a Hybrid Cathodic/Anodic
APProach and CharaCteriZATION ..........cuiiiiiiieiti ettt bbbt b bbbt e e e e b e b b e 840
Krishnan Rajeshwar, Abbas Vali
Trap Assisted Transition Energy Levels of SrF,:Pr3*-Yb3* Nanophosphor in TiO, Photoanode for
Luminescence Tuning in Dye-Sensitized Photovoltaic CellS...........ccoiiiiiiiiniecce s 842
Ashok Kumar Kaliamurthy, Hyeong Cheol Kang, Francis Kwaku Asiam, Kicheon Yoo, Jae-
Joon Lee

D02 Poster Session

Cu (InxGaz-x)Se, Thin Films Mechanical and Structural Properties...........c.cooviiernienennienense e 844
Talaat A Hameed, Md. Abdullah Mamun, Wei Cao, Helmut Baumgart, Hani El-Sayed,
Abdelmageed Elmustafa

Effect of High Dielectric SrF; in TiO, photoanode for Dye-Sensitized Solar Cell Applications...................... 846
Ashok Kumar Kaliamurthy, Hyeong Cheol Kang, Francis Kwaku Asiam, Kicheon Yoo, Jae-
Joon Lee

D03-PROCESSING MATERIALS AND INTEGRATION OF DAMASCENE AND 3D
INTERCONNECTS 10

D03 - Advanced Interconnect Technology 1

(Keynote) Interconnect Innovations in Next Generation of Heterogenous Packaging Technologies............... 848
Rahul Manepalli

(Invited) Selective Metal Deposition for Advanced Metallization SChEMES..........cccccevviviieiiicieiere e 849
Ivan Zyulkov, Silvia Armini, Stefan De Gendt

(Invited) Cobalt Electrodeposition for Advanced Interconnect AppliCations...........ccccvvivvieiicienene v 851

Qiang Huang, Yang Hu, Nick Scudder

(Invited) All Electrochemical Synthesis of Nanoporous Cu Films for the Purposes of Fine Pitch and

Low Temperature Interconnection in 3D PaCKagiNG .........coeiiririiiieiiii et 852
Nikolay Dimitrov, Ezer Castillo



D03 - Advanced Interconnect Technology 2

(Invited) Understanding Self-Heating in FINFETS and Its Impact on Metal Interconnect............cccccocoverenens 854
Durga Misra
(Invited) Chemical Approaches to Etch and Pattern Copper FilmS..........ccooeiiieinineiieeeese e 855

Dennis W. Hess

(Invited) Synergistic Effect of Polyvinyl Alcohol (PVVA) Brush Type and Cleaning Chemistry

Formulation for Copper (Cu) Post-Chemical Mechanical Planarization (p-CMP) Cleaning ............cccceevuene. 856
Jason J. Keleher, Abigail L Dudek, Kiana A Cahue, Adam T Caridi, Abigail N Linhart,
Katherine Wortman-Otto

(Invited) Synthesis Design Strategies of Faceted Cerium Oxide Nanoparticles and its Properties.................. 857
Sudipta Seal

D03 - Hybrid Bonding and Through Silicon via Technologies (TSVs)

(Keynote) Hybrid Bonding and through Silicon Vias - Opportunities and Challenges..........cccccoevvvevivnniennnns 858
Paul D Franzon
(Invited) Through-Silicon Via Copper Plating and Endpoint Detection ..........c.ccceeeveieiiniesicieeiesevesiese s 859

Rebecca Pauline Schmitt, Carlos R. Perez, Jessica N. McDow, Jaime L. McClain, Matthew B.
Jordan, Ehren D. Baca, Lyle Alexander Menk, Andrew E. Hollowell

(Invited) Boron Carbon Nitride (BCN) Thin Films for Low-k Interdielectric Layer Applications.................. 861
Shraddha Dhanraj Nehate, Kalpathy B. Sundaram

(Invited) Fan-out and Cu- Compatible Dielectric Processing of Low Temperature Polyimides for

Next-Generation 3D Advanced IC Back End APPLICALIONS ........cceiviiiiiieiiiiiice e 862
Zia Karim, Kenneth Sautter, Kay Song

(Invited) 3D Integration of Surface Electrode lon-Trap on Silicon and Glass Substrates for

QuAaNtUM INFOrMALION PrOCESSING .....eeuvitiiteitiiteiti ettt ettt bttt bbbt bt et e e se e bbb sbenes 863
Chuan Seng Tan

(Invited) Hybrid Bonding-Based Interconnects: A Status on the Last Robustness and Reliability

F o 1T 4T o OSSR 865
Stéphane Moreau, Joris Jourdon, Sandrine Lhostis, David Bouchu, Bassel Ayoub, Lucile
Arnaud, Helene Fremont

D05-WATER-ENERGY NEXUS RESEARCH RELATING TO SEMICONDUCTING
MATERIALS

D05 - Processes and Materials for Water Remediation 1

(Invited) Sustainable Plasma-Electro-Chemical Beach: From Pure Water and Resource Recovery to

AGriCUItUre and CIEAN ENEIGY .....cvciiiiiiiieieeie ettt b e et b e et eb et b e bt be e eene e 867
Kostya (Ken) Ostrikov
(Invited) Electrical Discharge Plasma Technology for the Treatment of Fab Wastewater..............c.ccoceeveennen. 868

Selma Mededovic, Osakpolo Faith Isowamwen, Rui Li, Thomas Holsen
(Invited) Advanced Oxidation Process of Micropollutants Removal from Wastewater through

Plasma Based TECHNOIOQY .......coveuiiuiriiiiiiiteeire ettt bbbt et b et nbens 869
Rino Morent, Nathalie De Geyter, Anton Nikiforov
(Invited) Atmospheric Pressure Plasma Treatment and Decontamination of Water Samples...........cc.cccveueneen. 871

Nikola Skoro, Nevena Puac, Amit Kumar, Olivera Jovanovic, Andjelija Petrovic, Uros
Cvelbar, Zoran Lj. Petrovic

Plasma-Assisted Conversion of Ethanol into Carbon NanOSITUCIUIES...........ocveivviiiieie i 873
Andrea Jurov, Janez Zavasnik, Uros Cvelbar



(Invited) The Influence of Targets on Atmospheric Pressure PIaSmas..........ccocecueririieiinieiinieiee e 874
Ana Sobota, Elmar Slikboer, Marlous Hofmans, Ojap Van Rooij, Oliver Guaitella, Anne
Bourdon, Enrique Garcia-Caurel

D05- Processes and Materials for Water Remediation 2

(Invited) Cold Plasma As a Tool for a Removal of the Harmful Contaminants............cccccoovviiiinini s 875
Natasa Hojnik, Martina Modic, James Walsh, Uros Cvelbar

(Invited) Supported Core@Multishell Nanowires and Nanotubes As a Platform for Water

Management and Water ENergy HarveSTiNG .........ccoiriiiiiiiiinese st 876
Laura Montes-Montafiez, Xabier Garcia-Casas, Jose Obrero, Javier Castillo-Seoane, Antonio
Salmoral-Reina, Jorge Gil-Rostra, Ali Ghafarinejad, Victor Rico, Francisco Aparicio, Juan
Sanchez-Valencia, Carmen Lopez-Santos, Angel Barranco, Ana Borras

(Invited) Low-Dimensional Nanomaterials: Synthesis to AppliCations ............ccoeovineiiiinennenceeee e 877
Hui Ying Yang
Nanowire-Assisted Photocatalytic Water DiSINTECHION ..ot 878

Sreeram Vaddiraju, Niraj Ashutosh Vidwans, Alex Bockenstedt, Terry Gentry

Piezo-Electrocatalytic Degradation of Rhodamine B in Water: Experimental and Theoretical

(0] 01T o £SO PR PR PSPPI 879
Franziska BORI, Ignacio Tudela

(Invited) The Removal of Contaminants of Emerging Concern from Wastewater: From Lab-Scale

O PHIOT=SCAIE ..ottt b ettt b ettt b et b e e b e e b st b e b st e e b st b e bbb et e ere b e 881
Ester Heath

D05 Poster Session

Hierarchical Photocatalytic Surfaces: From 1D to 3D Photoactive TiO, Nanotubes Grown By

Plasma Assisted Deposition TECANIGUES .........ecveieieieriesestese s eree st eseste st e e e esaesaestestestesresnseseeseseeseesresresnens 882
Laura Montes-Montafiez, Victor Rico, Juan Sanchez-Valencia, Agustin Gonzalez-Elipe,
Carmen Lopez-Santos, Ana Borras

D06-ATMOSPHERIC PRESSURE PLASMA PROCESSING

D06 - Plasmas, Materials and Catalysis

(Invited) Atmospheric Pressure Plasmas for Gas Processing : N Fixation and CO, Conversion into

Value-Added COMPOUNDS ......c.eitiiiiiteie ettt b e et b bbb e bt b se bbb bt ebe e e bt ebenbebeebeneebeane e 884
Annemie Bogaerts

Plasma Discharge across Metal Nanoparticle Surfaces and Plasma-Driven CO, Reduction to CO

and Higher Order HydroCarbONS ..o 885
Bofan Zhao, Sisi Yang, Indu Aravind, Zhi Cai, Martin A. Gundersen, Stephen B. Cronin

Rapid and Efficient Exsolution of Nanoparticles in Perovskites Oxides By Atmospheric-Pressure

o T 1 T SRRSO 886
Atta Ul Haqg, Fiorenza Fanelli, Hessan Khalid, Bruno Alessi, Cristian Daniel Savaniu, Paul
Maguire, John T. S. Irvine, Davide Mariotti

Single Step Synthesis and Deposition of Gold Nanoparticles Using Atmospheric Pressure Plasma

N OSSPSR 888
Aswathy Vasudevan

D06 - Nanomaterial Synthesis

(Invited) Controlled Synthesis of Functional Carbon Nanomaterials By Gas-Liquid Interface
o T 1 - SRRSO 890
Hiroki Kondo, Takayoshi Tsutsumi, Kenji Ishikawa, Makoto Sekine, Masaru Hori



Atmospheric Pressure Microplasmas for the Synthesis of Nm-Size Nanocrystals from Pure Metal

VTS ettt ettt ettt b e et b e R b e Rt b e Rt R e e R e R R Rt Ee R e R e RenR e R e Re e e R e eRe et e R e e benEeReebeneereareneas 891
Bruno Alessi, Ankur Uttam Kambley, Paul Brunet, Atta Hag, Dilli Babu Padmanaban, Paul
Maguire, Davide Mariotti

Ultra-Small Bismuth Nanoparticle Synthesis from a Wire Precursor Via Atmospheric Pressure

PIASIMIA ... E Rt r et n et 892
Ankur Uttam Kambley, Bruno Alessi, Paul Maguire, Davide Mariotti
Optimisation of Operational Parameters in Atmospheric Plasma DeposSition ............c.ccoeivrereienennieneneennen. 893

Gregor Filipic

D06 - Plasma Interactions with Liquids and Medical Applications

(Invited) Plasma Sources for Plasma MediCiNe............ccoveiiiiiniiee s 895
Xinpei Lu
(Invited) Stabilizing Effect of Impinging Plasma Jet on the Water Surface..........ccoooevvenennencnnienesee, 896

Sanghoo Park, Wonho Choe, Hyungyu Lee, Joo Young Park, Jinwoo Kim, Se Youn Moon,
Uros Cvelbar
(Invited) Tailor-Made Atmospheric Plasma Solutions: From Idea to Industrial Lines ..........cccccoevvevivnninnnnns 897
Bernard Nisol, Maximilien Lopes, Marlena Filimon, Gill Scheltjens, Joanna Borek-Donten,
Regis Heyberger

D06 - Carbon-based Materials

(Invited) Polymers Wettability Control through Plasma Surface ENgineering.........ccccocvvvvviviveieienievenssennnns 899
Anton Nikiforov, Chuanlong Ma, Rino Morent
(Invited) Microwave Plasmas Applied for a Large-Scale Production of Graphene & Derivatives.................. 901

Elena Stefanova Tatarova

(Invited) Plasma Produced and Processed Multimaterials Based on Vertically Aligned Graphene

Walls and Their APPIHCALIONS .......c.eiiiiiieie ettt bbb e b bbb bt e b e e e e be e sbe b e 903
Eva Kovacevic, Andrea Jagodar, Neelakandan M Santhosh, Erik Von Wahl, Dario Sciacqua,
Thomas Strunskus, Elena Stefanova Tatarova, Uros Cvelbar, Pascal Brault, Johannes Berndt

EO1-CURRENT TRENDS IN ELECTRODEPOSITION - AN INVITED SYMPOSIUM

Electrodeposition Division Early Career Investigator Award Address

(Electrodeposition Division Early Career Investigator Award Address) Regulating Electrochemical
Deposition of Metals at Rechargeable Battery EISCIIOAES ...........coviiriiiiiiiiiieee s 904
Jingxu Zheng

Electrodeposition Division Research Award Address

(Electrodeposition Division Research Award Address) Electrodeposition in the Era of Additive
Y T TU ) o (8 T o TSSOSO 906
Noam Eliaz

EO1 - Current Trends

(Invited) The Dualism between Adatom and Vacancy-Based Single Crystal Growth Models......................... 908
Marcel J. Rost

(Invited) Design and Synthesis of Nano-Porous / Nano-Structured Electrochemical Interfaces with
Application in the FUl Cell CatalySiS.........cciviiiiiiiciecie et 910
Nikolay Dimitrov



(Invited) Design of Nanostructured Materials By Electrochemical Approaches...........ccoccooevieeeienciencnenncns 912
Lidija D. Rafailovic, Christoph Gammer, Tomislav Lj. Trisovic, Christian Rentenberger,
Aleksandar Z Jovanovic, Igor A. Pasti, Sanjin Gutic, H. Peter Karnthaler

(Invited) The Role of Surface Inhibition in Deterministic Controlled Electrodeposition..............cccccocevcvennnns 914
Philippe M. Vereecken, Nina Plankensteiner, Genis Vanheusden, Siggi Wodarz, Nouha
Labyedh, Venkataramana Rishikesan

(Invited) Surface-Limited Electrochemical Reactions Enabling Atomic Layer Deposition (ALD)

and Etching (ALE) for Nano-Electronics and Energy AppPlCAtioNS..........ccceoviiereineneie e 916
Rohan Akolkar

E02-ADDITIVE MANUFACTURING BY ELECTRO- AND ELECTROLESS DEPOSITION

EO02 - Additive Manufacturing and Metallization 1

(Keynote) Metal Electrodeposition across a Nanometre-Scale Gap........cccvviveveriereeresesesieseseeseseseeseesesnens 917
Nathan Missault, Walther Schwarzacher

(Keynote) Fundamental Origin of the Electroless Pb Monolayer Deposition and Its Implications for

Electroless AtOMIC Layer DEPOSITION .........uiiviieieiiiie st se et ettt sttt sre e e s e e enbeseesnesre e 918
Kamyar Ahmadi, Taha Salavati-Fard, Lars Christian Grabow, Stanko Brankovic

Electrodeposition and Electroless Deposition for High Conductivity, High Resolution Aerosol Jet

PrINTEA COMPONENTS ...ttt ettt bbb bt s e e e b e sb e eb e s bt e bt eh e e e e b e sbeeb e s bt ebeeb e e s enbesbenbenbeaneas 920
Lok-Kun Tsui, Jamin R. Pillars, Emily A Weigel, Judi Lavin

Investigating the Surface and Microstructure of Electrodeposited Cu Films ..........cccoooeiiiiniiiniiicnc e 922
Aswathi Koorikkat, Oliver Payton, Loren Picco, Tomas Martin, Walther Schwarzacher

Anomalous Growth of Fe-Ni on Au (111) Chemical Insight from Structural Evidence...........cccooceveveiienene. 923

Qiyuan Lin, Eric Hoglund, Giovanni Zangari

Porous Copper Electroforming By Dynamic Hydrogen Bubble Template Using Continuous and
PUISE CUITENES. ...ttt ettt et et e st e e te e e e e aeeehe e e be e beesbeesbesseestaesbeesbeesbeesbeenseaasestsesbeesbeenteeneenreens 925
Jonathan Schoenleber, Baptiste Fedi, Marie-Pierre Gigandet, Jean-Yves Hihn

EO02 - Additive Manufacturing and Metallization 2

Strategies for Hydrogel Layers Integration in Magnetically Controlled Microdevices for Controlled

DIUG DEIIVEIY ...ttt bbbt bt b et b bbb bbbttt e bt bbbttt s 927
Roberto Bernasconi, Salvador Pane Vidal, Marinella Levi, Filippo Rossi

Templateless Electrosynthesis of Nanostructured PEDOT FilMS .....cc.ooviviiiieiieierere e 929
Dantong Wang, Hubert Cachet, Francoise Pillier, Catherine Debiemme-Chouvy

Safe Battery Using lons in Tear for Smart Contact Lens on 3D Printed Template ...........ccccoeovevevevcnieiennnne, 931

Moobum Kim, Im Doo Jung, Jeonghun Yun, Jia Li, Seok Woo Lee
The Influence of Bilayer Graphene on the Structure of Electrodeposited Pd and CuCl

INBNOSEIUCTUIES ...ttt et e e bbbkt h b e e et e bt b H e b e e b e st ee e e bt e b eb e e bt eh b en e e n e b e nbesb e b e e 932
Matthew N Drexler, Faisal M. Alamgir, Raymond R Unocic
Inkjet Assisted Electroforming of Bioinspired Untethered MiCrorobots..........ccoooeviiiiiiiiiiiiccc e 933

Roberto Bernasconi, Davide Carniani, Salvador Pane Vidal, Luca Magagnin

E03-ELECTRODEPOSITION OF REACTIVE METALS AND COMPOUNDS 2 (NO WATER
ALLOWED)

E03 - Non-aqueous Electrolytes, lonic Liguids and Eutectic Melts

Sustainable Neodymium Recovery Using an Electrochemical Approach..........c.coeoieniiiiniiicncinecee, 935
Cristina Pozo-Gonzalo, Kalani Periyapperuma, Laura Sanchez
Initial Nucleation and Growth Morphology of Uranium Electrodeposited in LiCI-KCI Eutectic.................... 937

Kui Liu, Wei Wang, Mingliang Kang, Biao Wang



Electrodeposition of Gallium and Indium from Non-aqueous Electrolytes...........ccocovvvieiinieniiiicncnc e 939
Wouter Monnens, Jan Fransaer, Koen Binnemans

Non-Standard State Thermodynamic Analysis of Electrodeposition ...........c.coeeiiiinieie i 941
Mary Elizabeth Wagner, Antoine Allanore

EQ3 - Electrodeposition for Batteries

Electrolyte Speciation and Electrochemical Performance of Idinium Based lonic Liquid Analogues

for Aluminium Battery APPHCALIONS ........cciiiiiiieeie bbb e be e sbe e 942
Anthony J Lucio, lwan Sumarlan, Igor Efimov, Stephen Viles, Karl S Ryder

Asymmetric Li-lon Diffusion Profiles during Lithium Plating and Stripping in lonic Liquid

BLECLIOIYIES ...ttt bt bbbt b bR b R b bR bbbttt 943
Philippe M. Vereecken, Sebastiaan Herregods, Nathalie Hendrickx, Cole Smith, Nouha
Labyedh, Mohammed Mezaal, Maarten Debucquoy, Maarten Mees, Fanny Barde

Electrochemical Deposition of Si-C-O Composite Layers: Lithiation and Sodiation Behavior....................... 945
Steffen Link, Anna Dimitrova, Mario Kurniawan, S. Krischok, Andreas Bund, Svetlozar
lvanov

Quantitatively Designing Porous Copper Current Collectors for Lithium Metal Anodes..........cccocevvvvrvnnnnne. 947

Bingyu Lu, Edgar Olivera, Jonathan Scharf, Mehdi Chouchane, Chengcheng Fang, Miguel
Ceja, Lisa Pangilinan, Shigi Zheng, Andrew Dawson, Diyi Cheng, Wurigumula Bao, Oier
Arcelus, Alejandro A. Franco, Sarah Tolbert, Shirley Meng
A Highly Lithiophilic Sn@Cu Foam Electrode for Anode-Free Li Battery.........cccoovvevivivvecineiesenie s 948
Eugenio Gibertini, Gabriele Panzeri, Alessandra Accogli, Luca Magagnin

EO03 Digital Session

Influence of Pulse Electrolytic Conditions on Properties of Electrolytic Aluminum Foil Using

Chloroaluminate 10NIC LIQUITS .......cueiiiieieitiie ittt sa et besneere e e enaesrenteseesnennes 949
Koichi Ui, Satoshi Kobayashi, Tatsuya Takeguchi, Tetsuya Tsuda, Mikito Ueda, Junji
Nunomura, Yukio Honkawa, Yoshiyuki Oya, Yoichi Kojima

In-situ Analysis of the Solid-Electrolyte Interphase Formed in Li[N(CF3SO).] and Li[N(FSO,)]

Tetraglyme Solvate 10NIC LIQUIAS ......cveviiiiiieiiie ettt st st teene s e e e e saestesne e 951
Nobuyuki Serizawa, Shogo Ishimoto, Yasushi Katayama

Elucidating Relaxation Phenomena in Lithium Metal Batteries with Odd-Random Phase

Electrochemical IMpedance SPECIIOSCOPY .....viveieiiirieiieitise e ie st sre st e et sr et besbe e ne e e st e sbesresresre e 953
Lieven Bekaert, Xinhua Zhu, Annick Hubin, Benny Wouters

EO03 - Lithium Metal Anode

(Keynote) Lithium-Metal Anodes for Rechargeable Batteries: A Historical Perspective of

Performance AN SAFELY ..ot bttt bbbttt bbb ene 954
Klaus Brandt

(Invited) Enabling Reversible Plating and Stripping of Lithium Metal in Lithium Metal Batteries ................ 956
Corsin Battaglia

(Keynote) A Proposed Solution to Li Dendrite Penetration Into Solid Electrolytes ..........ccccccoovveiiincniennn. 957
Chunmei Ban, Yue Qi, Yonggian Wang, Stephen J Harris

Asymmetric Impact of External Pressure on Li/Solid-Electrolyte Interfacial Stability............c.ccoccovviniinins 958

Ashutosh Agrawal, Saeed Yari, Mohammed Mezaal, Maarten Debucquoy, Maarten Mees,
Philippe M. Vereecken, Mohammadhosein Safari

Interplay of Transport and Reversibility of Lithium Electrodeposition through the Solid Electrolyte

IEEIPNASE ...ttt bbbt b bt h b e E bR R b e h R R R e Rt R bRt e Rt b e bt b e ene e 959
Betar M. Gallant



Solid-State Transport Limitations within the SEI Cause Lithium Dendrite Initiation While

Charging Li-Metal BatTErIES........c.civeiiiieiiesiiie et esie et este et e be s tesba et e e s e e e e e besbesbeeteeneeseesrentestesreanes 961
Adam Maraschky, Rohan Akolkar
Interphase Control for Electrodeposition of Thin Lithium Films for Lithium Metal Batteries......................... 963

Siggi Wodarz, Maarten Mees, Fanny Barde, Philippe M. Vereecken

EO03 Poster Session

Current Collector/Solid Electrolyte Interfaces in Room Temperature Anode-Free Na/S Batteries ................. 965
Guruprasad S Hegde, Ramaprabhu Sundara

Direct Electrochemical Extraction of Sm from SmCls in a Molecular Liquid Solvent Supported By
TN RSSO 966
Li Wang, Baoguo Zhang, Bing Ai

FO01-ADVANCES IN INDUSTRIAL ELECTROCHEMISTRY AND ELECTROCHEMICAL
ENGINEERING

Industrial Electrochemistry and Electrochemical Engineering Division New Electrochemical
Technology (NET) Award Address
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Yulei Ma, Miho Kageyama, Motoaki Kawase

Liquid Transport in Superhydrophobic Walled Minichannels for Polymer-Electrolyte Fuel Cell
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Anthony D. Santamaria, Mehdi Mortazavi, Vedang Chauhan, Jingru Benner, Riccardo
Clemente, Takenori Koyanagi, Chen Ling, Hongfei Jia

Measurement Technique of Oxygen Concentration in Narrow Channels of PEFCs Based on

Transmission Laser ADSOrPtion SPECIFOSCOPY ....e.veverveieierieieierienieie sttt sttt sttt sttt sttt nnns 1477
Kosuke Nishida, Ryoga Nakauchi, Yuya Maeda, Toyofumi Umekawa, Masahiro Kawasaki

101B-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 21 (PEFC&E 21 -
CELLS, STACKS AND SYSTEMS

101B Catalyst Layer Ink Preparation

(Invited) Redesigning of the Electrode/Membrane Interface Using Patterned Polymer Electrolyte

MEMBIANE FOI FUBT CRIIS ... vttt et et bbb e et e e b e eneebe e 1481
Yung-Eun Sung, Sungjun Kim, Heejong Shin

Predicted Impacts of Catalyst Layer lonomer Microstructure and Distribution on PEMFC

PEITOIMANCE. ...t E et 1482
Corey Ryan Randall, Steven C. Decaluwe
Effects of Processing Time, Mixing Speed, and Mixer on Agglomerates in Fuel Cell Cathode Inks............ 1484

Erin Creel, Carlos Baez-Cotto, James L. Young, Scott A Mauger, Michael Ulsh, David L
Wood, Alexey Serov
Microstructure and Rheology of lonomer Dispersions and Catalyst Inks for Low-Temperature
Polymer Electrolyte Membrane Water Electrolyzers: Effect of lonomer Equivalent Weight and

Dispersion Media COMPOSITION ........c.ciiiieiieieei et a e et et e sbeaaeere e s e saesaestesresrears 1486
Sunilkumar Khandavalli, Jaehyung Hyung Park, Deborah J. Myers, Michael Ulsh, Scott A
Mauger

Fabrication of Cathode Catalyst Layer By Use of Multi-Nozzle Electrospray Method on Polymer
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Makoto Uchida, Kayoko Tamoto, Takumi Nagasaka, Chihiro Taguchi, Shimao Yoneyama
Effects of Catalyst Layer and Porous Transport Layer Properties on Performance of Unitized

REQENEratiVe FUBH CeIIS. ... .o bbbt bttt se bbb e 1490
Jose Fernando Godinez Salomon, Michael E. Urena, Christopher P. Rhodes
Impact of Polymeric Additives on Cathode Catalyst Layer Crack Mitigation ............ccocevveriiiiieneieicnenns 1491

Carlos Baez-Cotto, James L. Young, Jason Pfeilsticker, Tim Van Cleve, Kenneth C. Neyerlin,
Michael Ulsh, Scott A Mauger

101B Subzero Operation and Cooling

(Invited) Automotive Proton Exchange Membrane Fuel Cells Subzero Performance..........cccoceoevnenccnnne. 1492
Cynthia A. Rice



A Feasiblity Study of the Placement of a Heated Turbulence Grid in Front of an Air-Cooled Fuel
Cell Stack i SUDZEIO CONITIONS ........oviiiiiiiiiiiieiieec ettt be st be et b 1494
Johannes Hansen, Diogo Martinho, Chungen Yin, Torsten Berning

Investigation and Quantification of Irreversible Degradations and Their Sensitivities during the

Start-up Phases of PEMFC By an Accelerated Emulation APProach ...........cooeeeiiieniienisieeieie e 1497
Timothee Drugeot, Eric Pinton, Fabrice Micoud, Sébastien Rosini, Mathias Gerard, Lucas
Poupin, Yann Bultel

A Combined Numerical and Experimental Study of Evaporative Cooling for Polymer Electrolyte
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Michael Striednig, Andreas Michalski, Adrian Mularczyk, Wenmei Liu, Magali Cochet, Dirk
Scheuble, Pierre Boillat, Thomas J. Schmidt, Felix N. Buechi

A Computational Analysis of Heat Transfer in an Air-Cooled Proton Exchange Membrane Fuel

Cell for Unsteady Flow Conditions Using a Reynolds Stress Turbulence Model............cccooeiiiiiiininnns 1502
Diogo Martinho, J6hannes Hansen, Alexander Lind, Chungen Yin, Torsten Berning

101B Stacks

(Invited) Diagnostic Tools to Evaluate Materials for High-Performance PBI Systems ..........c.ccocccvveiiinnne. 1504
Roswitha Zeis
Electrochemical Degradation in Protonic-Ceramic Cells and Stacks..........ccovveveiiiiniiiineinrene e 1506

Long Le, Charlie Meisel, Carolina Herradon, Jake Huang, Youdong Kim, Sandrine Ricote,
Ryan O'Hayre, Neal P Sullivan

Examination on Water Management Method in the Same Electrode in PEFC ...........ccocociiiiineiicncieicnns 1507
Nanami Shibutani, Kimihiko Sugiura, Akihisa Tanaka, Keisuke Nagato

Optimizing The Hot-Press Procedure of High-Temperature Proton Exchange Membrane Fuel Cells

for Adhesion Strength and CONAUCTIVITY ........ccoiveriiiiiiieiee e 1509
Jared O Leader, Mark R Walluk, Michael G Waller, Thomas A Trabold
Model-Based Membrane Hydration Studies for Automotive Fuel Cell Systems.........ccocvcvveveevevevenevesvnnne, 1511

Alireza Goshtasbi, Hao Wang, Zeng Qiu, Daniel Wilkosz

Investigation of a Symmetric Hydrogen-Purging Strategy for an Air-Breathing PEM Fuel Cell
Stack Working in a Closed ENVIFONMENT ..........ccvoiiiiiie ettt st a e saesaesresne s 1513
Ariel Chiche, Goran Lindbergh, Ivan Stenius, Carina Lagergren

Evaluation of the Efficiency of a High Temperature Proton Exchange Membrane Water

EIECIIOIYSIS SYSLEIM ...ttt bttt b bbbttt s b e b e s bt bt s bt et et e sa e benbeebeees 1515
Marco Bonanno, Karsten Miiller, Boris Bensmann, Richard Hanke-Rauschenbach, Retha
Peach, Simon Thiele

Gasket Characterization for PEM Fuel Cell Component Optimization Under Extreme Conditions.............. 1516
Robert Anthony Lazarin, Calvin Maurice Stewart, Tommy Rockward, Eric Cole
(Invited) Hydrogen Generation and COMPIESSION .........c.urueieitiriiiitireieetisteeeie sttt et see e e s 1517

Boris Bensmann, Lars Zachert, Michel Suermann, Richard Hanke-Rauschenbach

101B Bipolar Plates

The Effects of Testing Conditions on Corrosion Behaviours of SS316L for Bipolar Plate of Proton
Exchange Membrane FUBH Cell .........co ot 1518
Yu Leng, Daijun Yang, Pingwen Ming, Bing Li, Cunman Zhang

Investigation of Different Electrochemical Corrosion Treatments on Bipolar Plates for High and

Low Temperature Polymer Electrolyte Membrane Fuel Cell Application.............ccocoovvieiiiieiene e, 1520
Lisa Maria Uhlig, Nadine Pilinski, Henrike Schmies, Thorsten Hickmann, Peter Wagner

(Invited) Corrosion Resistant Coatings for PEM Bipolar Plates, Current Collectors, and PTL’s .................. 1522
Ton Hurkmans, Frank Schuivens, Joris Ummels, Gerry Van Der Kolk, Roel Bosch

Electrical Conductivity Modeling of Polymer Composite Bipolar Plates ..........cccccvvviiviivcieiicve e, 1523

Jonathan K Trimpey, Rudy T Haluza, Charles E Bakis, Adam S Hollinger



101B Poster Session

Direct Formic Acid Fuel Cell Anode Catalyst Layer: Enhanced Mass Transport with Increased
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Steven Lam, Cynthia A. Rice

The Effects of Anode Serpentine Flow Field Structure and Humidity on Performance of PEMFCs............ 1526
Yi Pei Liao, Shengnan Xu, Pingwen Ming, Bing Li, Cunman Zhang, Daijun Yang

Operating Micro Fuel Cells at a Constant Relative HUMITILY ..........cccooviniiiiiiniee e 1528
Nikolaj M. Bielefeld, Mikkel Jargensen, Kristoffer S. Kure, Rasmus D. Sgrensen, Torsten
Berning

101C-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 21 (PEFC&E 21)
CATION-EXCHANGE MEMBRANE DEVELOPMENT, PERFORMANCE, AND
DURABILITY

101C Poster Session

(PEFCE&E 21 Best Student Poster - Third Place) Molecular Dynamics Study of Proton

Conductivity at an Interface between Nafion and Graphene Sheet ... 1529
Rikki Tanaka, Takuya Mabuchi, Yushi Zang, Bruce Hinds, Takashi Tokumasu

Tuning the Intermolecular Interactions of Sulfonated lonomers via Exchanging with Various

Multivalent and MoNOVAIENT CALIONS ..........eoiiiiieiiie e sttt et e e ens 1531
Thivani Senathiraja, Aidan Larsen, Chris Cornelius

101C - Membrane and lonomer Development

(Invited) Reaction Kinetics and Gas Permeability Properties of Thin Film lonomers for High-

Temperature Polymer Electrolyte Membrane SYSIEMS ..........ccvieiriiinieiene et 1532
Christopher G. Arges, Gokul Venugopalan, Deepra Bhattacharya
Graphene-Based Materials for High Temperature Fuel Cell Applications..........cccooeveirenensienenseneneee, 1533

Maria Perez-Page, Jianuo Chen, Stuart Holmes
(Invited) Next Generation lon Exchange Membranes for Electrochemical Polymer Membrane
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Kitty Nijmeijer
A Fast and Precise Synthetic Tool for the Fabrication of lon Conducting POlymers.............ccccevveveieiennnne. 1537

Maximilian Wagner, Jochen Kerres, Theresa Stigler
Proton Conductive Composite Membranes with Stable Anisotropic Though-Plane Conductivity: A

NEW Preparation APPrOACH ......ccviii ittt st e et e e e e st e s besbeaaeere e st et e naentenreareares 1539
Ariel Odess, Matan Cohen, Mauricio Dantus, Eyal Zussman, Viatcheslav Freger
lonomer Transport Properties Using Interdigitated and MiCroeleCtrodes...........coocoveveiirenieiiiene e 1540

John G. Petrovick, Ashley Bird, Arthur Dizon, Nemanja Danilovic, Ahmet Kusoglu, Clayton J.
Radke, Adam Z. Weber

Structure-Property Relationships of PESA-Based lonomer Thin FilmS ..o 1541
Ashley Bird, Peter J Dudenas, Matthew Lindell, Andrew Haug, Ahmet Kusoglu

101C - Membrane Durability

Chemical Degradation of Fuel Cell Membranes Subjected to Mechanical Stresses in a Hydrogen

PEIOXIAE VAPOT TESE. ...ttt bbbt bbb bbbt b e bbbttt bbbt n et 1542
Yeh-Hung Lai, Frank D. Coms, Craig Gittleman, Swami Kumaraguru, Benjamin Zackin,
Zachary Green, Cortney Mittelsteadt



Impact of PEM Durability and Performance on Chemically Immobilized Polyoxometalate Additive

t0 VDF Blended 3M PFSA TONOIMET .....cviiieiieiice sttt ettt sttt sttt sttt sttt bt snens 1545
Chuloong (Christoph) Kim, Mei-Chen Kuo, Ethan Bloom, Joshua Cedillos, Matthew Lindell,
Ruichun Jiang, Craig Gittleman, Michael Yandrasits, Andrew M. Herring

Convective Transport of Ce3* in Nafion® MEMDIANE...........cccccciiiiiiiiiiiiceceeceee e 1546
Frank D. Coms, Ashley B. McQuarters, Wenbin Gu, Shuo Ding, Benjamin Zackin, Zachary
Green

Compressive Creep of Perfluorosulfonic Acid Membranes in Controlled Environments.............c.ccoceeveenen. 1548
Claire Arthurs, Ahmet Kusoglu, Christopher Capuano

Effect of Membrane Properties on the Carbonation of Anion Exchange Membrane Fuel Cells.................... 1550

Yiwei Zheng, William Mustain

Towards Thin Membrane Use in Polymer Electrolyte Water Electrolysis Using Pt Recombination

CALAIYSE ..ttt bbb R b bR bR b bR Rt b bbbt et b et b 1551
Steffen Garbe, Thomas J. Schmidt, Lorenz Gubler

Improvement of Performance and Lifetime of Polybenzimidazole Membranes in High Temperature

Fuel Cells by Incorporation 0f IMUSCOVITE .........cuiiiiriiiie et e sbe e 1553
Zunmin Guo, Jianuo Chen, Maria Perez-Page, Stuart Holmes

Development of the Soaking Method for Manufacturing Polymer Electrolyte Fuel Cells with a

High-ASPeCt-RAtio IMICTOSIIUCLUIE .......c.eitiieiiiteiietiite ettt ettt et e bbb e en e b e 1554
Akihisa Tanaka, Keisuke Nagato, Morio Tomizawa, Kohei Nagai, Masayuki Nakao

Ex-Situ Technique to Measure the Chemical Stability of Anion Exchange Membranes Simulating

in-Operando Anion Exchange Membrane Fuel Cell Test ENVIrONMEeNt.........ccccceeeveviiiecnsceeiene e 1558
Saja Bsoul, John Varcoe, Dario R Dekel

101D-POLYMER ELECTROLYTE FUEL CELLS & ELECTROLYZERS 21 (PEFC&E 21)
CATALYST ACTIVITY/DURABILITY FOR HYDROGEN(-REFORMATE) ACIDIC FUEL
CELLS

101D-01 - Non-PGM Catalysts 1

(Invited) In Situ Pyrolysis: Direct Observations of Transformations during Synthesis of M-N-C
ELECHIOCALAIYSTS ...ttt bbb et b e e b e e b b et b e b b e n et e 1560
Plamen Atanassov, Iryna V. Zenyuk

Unraveling Trans-metalation Mechanism for the Formation of Fe-N4 Sites during Pyrolysis..............c........ 1561
Qingying Jia, Li Jiao, Magali Ferrandon, Sanjeev Mukerjee, Deborah J. Myers, Frederic
Jaouen

Fe-N-C Catalysts for Oxygen Reduction Reaction: A Computational Analysis of Electronic

Structure and SPECIrOSCOPIC PrOPEITIES ......iiviiieiieieiicie ettt sttt re e e e e e sresaesresaeas 1562
Charlotte Gallenkamp, Lingmei Ni, Vera Krewald, Ulrike I. Kramm

Agglomerate Size Effect on the PEMFC Performance of a Non-Noble Metal Oxygen Reduction

L0817 11 £) SRS 1563
Secil Unsal, Thomas J. Schmidt, Juan Herranz

Toward High-Performance and Durable Hierarchical “Core-Shell” Carbon Nitride Electrocatalysts

for the Oxygen ReduCtioN REACLION .........cccoiiiiiieiecie ettt ettt e te e e sr e besresreens 1565
Vito Di Noto, Enrico Negro, Angeloclaudio Nale, Yannick Bang, Gioele Pagot, Keti Vezzu,
Pawel J. Kulesza, lwona Rutkowska

A Durable Platinum Group Metal-Free Oxygen Reduction Catalyst for Polymer Electrolyte Fuel

Hanguang Zhang, Hoon T. Chung, Ulises Martinez, Edward F. Holby, Piotr Zelenay

Optimizing High-Throughput Synthesis of PGM-Free ORR Electrocatalyst Using Machine

LEAINING APPIOACK ...ttt et bttt s et e bbbt b e bt e Rt e e et sb e e b e e bt ebe e b e e neenbeseenbenbeebeees 1569
Towfiq Ahmed, Mohammad Karim, Magali Ferrandon, Edward F. Holby, Deborah J. Myers,
Piotr Zelenay



Chemical Vapor Deposition to Enhance Stability of Fe-N-C Catalysts for Viable Fuel Cell
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Gang Wu

Enhancing Activity and Stability of PGM-Free Oxygen Reduction Reaction Electrocatalysts

Synthesized and Characterized Using High-Throughput Methodology .........cccoereiiiiniiieniieieie e 1571

Deborah J. Myers, Magali Ferrandon, Xiaoping Wang, Jaehyung Hyung Park, Evan C.
Wegener, A. Jeremy Kropf

101D-02 - Non-PGM Catalysts 2

Elucidation of Performance Recovery for Platinum-Group Metal Free Cathodes in Fuel Cells.................... 1573
Diana Beltran, Aman Uddin, Xiaomin Xu, Lisa Dunsmore, Shuo Ding, Hui Xu, Hanguang
Zhang, Shengwen Liu, Gang Wu, Shawn Litster

Standardized Protocols for Platinum Group Metal-Free Fuel Cell Catalysts for Oxygen Reduction
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Piotr Zelenay, Hanguang Zhang, Luigi Osmieri, Jaehyung Park, Ahmed A Farghaly, Hoon T
Chung, David A. Cullen, K. C. Neyerlin, Deborah J. Myers

Effects of Ink Formulation on the Structure and Performance of PGM-Free Catalyst Layer in

PEMECS ..tttk b bR R E bR £ R R E bR bR bR £ AR e b bt b bt b bt b b 1575
Chenzhao Li, Shengwen Liu, Yachao Zeng, Yadong Liu, Gang Wu, David A. Cullen, Jian Xie

101D-02 - Non-PGM Catalysts - Digital Session

Is the Degradation of Fe-N-C Catalysts in Proton Exchange Fuel Cells Caused By Hydrogen

PEroXide FOIMALIONT .....c.oiiiiitiiteiiiti ittt b bt bbb bbbt bbbt bbbt b e bt b s 1576
Vladislav Gridin, Tamara Harnstein, Markus Kibler, Lingmei Ni, Ulrike I. Kramm
Simple Polypyrrole Based Preparation for Fe-N-C Catalysts for the Oxygen Reduction Reaction................ 1577

Markus Kubler, Janik Scharf, Pascal Theis, Lingmei Ni, Vladislav Gridin, Stephen Daniel
Paul, David Wallace, Ulrike I. Kramm
Noble Metal-Added Titanate Nanosheets for PEFC Cathode ...........c.coovviieiiiiiiiiicseese e 1579
Yuu Takeuchi, Koichi Matsuzawa, Takaaki Nagai, Kaoru Ikegami, Yoshiyuki Kuroda, Ryuji
Monden, Akimitsu Ishihara

101D Poster Session

Electrochemical Investigation of Pt/Fe-N-C Catalysts as a Promising Low Pt-Loading Catalyst for

Polymer Electrolyte Membrane FUEl CellS..........ooiiiiiiiiiee s 1581
Anastasia Dushina, Julia Hilstede, Nambi Krishnan Nagappan, Dana Schonvogel, Peter
Wagner

PtCo Nanoalloy Co-Doped Atomically Dispersed Co-N4 Catalyst for Oxygen Reduction in Fuel
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Shahid Zaman, Bao Yu Xia

Study on Nucleation and Growth Mechanism of Electrodeposited Pt-Ni AHOY ........ccccovoviviiiiicievcieienns 1585
Lutian Zhao, Yangge Guo, Cehuang Fu, Liuxuan Luo, Guanghua Wei, Shuiyun Shen,
Junliang Zhang

Study of Ruthenium Contamination Effect on Oxygen Reduction Activity of Platinum-Based

PEMFC and DIMFC Cathode CatalySt.........ccccveieiiiieiiiiiie sttt st te s aesn v sresnesne e 1587

Chen Olewsky, Polina Tereshchuk, Meital Shviro, Dima Kaplan, Amir Natan, Emanuel Peled

(PEFCE&E 21 Best Student Poster - First Place) Oxygen Reduction Reaction Properties and

Microstructures of Pt/Nb:SnO, Model Catalysts Fabricated on Pt Single Crystal Surfaces.............c.cccoevu.ee. 1588
Yoshihiro Chida, Jun Adachi, Naoto Todoroki, Toshimasa Wadayama

(PEFCE&E 21 Best Student Poster - Second Place) Hydrogen Peroxide Generation and Hydrogen

Oxidation Reaction Properties of Pt/Ir(111) and Ir/Pt(111) Bimetallic SUrfaces ...........ccccevveieveieieninsnnnnns 1591
Kenta Hayashi, Takeru Tomimori, Keisuke Kusunoki, Naoto Todoroki, Toshimasa Wadayama



Preparation of PEFC Electrocatalysts Using SnOz Thin Layer SUPPOIt.........ccceoeiereieninienieieneese e 1594
Yusuke Inoue, Zhiyun Noda, Junko Matsuda, Masamichi Nishihara, Akari Hayashi, Kazunari
Sasaki

PEFCs Using Metallic Ti and Sn Gas DiffusSion LAYEIS ........cccieiiiiiiiieiinieieie e 1596
Kotaro Yamamoto, Masahiro Yasutake, Zhiyun Noda, Junko Matsuda, Masamichi Nishihara,
Akari Hayashi, Kazunari Sasaki

Analysis of the Effect of Surface Diffusion on Effective Diffusivity of Oxygen in Catalyst Layer

By Direct SImulation IMONTE CArl0...........oieiiiiiiiiiieise ettt b et b e ene e 1598
Tomoki Hori, Takuya Mabuchi, Ikuya Kinefuchi, Takashi Tokumasu

101D-11 - Non-PGM Catalysts & Pt-Based Catalysts

(Invited) X-Ray Spectroscopic View on Transition Metal-Based Electrocatalysts Structure ..............cccc...... 1600
Viktoriia A. Saveleva
Durability of Platinum Overlayers formed By Self-Terminating Electrodeposition ............ccccovvvvineiinennns 1602

Khantesh Agrawal, Saroj Chaudhary, Damaraju Parvatalu, Venugopal Santhanam

Performance and Stability Improvement of Nitrogen-Doped PtNi Catalyst and PBI-Functionalized

Catalyst Support for the Oxygen Reduction Reaction in Proton Exchange Membrane Fuel Cells................. 1604
Chenzhao Li, Liang Song, Kotaro Sasaki, Jian Xie

Nitrogen-Doped Rhombohedral Ordered Intermetallic Nanocatalyst Boosts the Oxygen Reduction
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Xueru Zhao, Hao Cheng, Liang Song, Lili Han, Rui Zhang, Gihan Kwon, Lu Ma, Steven
Ehrlich, Anatoly I. Frenkel, Jing Yang, Kotaro Sasaki, Huolin L Xin

Breaking the Scaling Relations in Oxygen Reduction Reaction on MoO,/Pt(CuNi)y Catalyst
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Dezhen Wu, Xiaochen Shen, Libo Yao, Jialu Li, Dezhen Wu

Identical Location Scanning Transmission Electron Microscopy Study of Fuel Cell Catalyst
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Haoran Yu, Michael J. Zachman, Deborah J. Myers, Rangachary Mukundan, Hanguang
Zhang, Piotr Zelenay, Kenneth C. Neyerlin, David A. Cullen

Stabilization of Pt on Carbon Supports Doped with Atomically-Dispersed Metal/Metal-Oxide

AGAITIVES ..ottt ettt b et b e bt e be bt Ee b et Rt bt e R e Rt Ee Rt e R e bt e R bt et ettt nbens 1611
Nagappan Ramaswamy, Anusorn Kongkanand, Swami Kumaraguru, Travis Ziegler,
Ratandeep Kukreja, Barr Zulevi, Alexey Serov, Zixiao Shi, David A Muller

Insights of Pt Stabilization by Nitrogen-Doped Carbon for Oxygen Reduction Reaction .............ccccecevveenene 1613
Fahim Bin Abdur Rahman, Hector Colon-Mercado, Prabhu Ganesan, Mark Elvington, Jay B
Gaillard, Stavros Karakalos, John R Regalbuto

Amino Functionalization Approach to Synthesis of Carbon Supported Intermetallic Platinum Based

Alloy Catalysts for Fuel Cell APPIICALION .........ccviieiecce e e 1615
Qing Gong, Yadong Liu, David A. Cullen, Zhenzhen Yang, Jian Xie

101D-12 - Pt-Based Catalysts and New Supports

Electron-Conductive Three-Dimensional Inorganic Nanocrystals As a New Catalyst Support for

PEM FUEI CeIl CANOUE.........ccviiiiiitiiecieit ettt s 1617
Ahmed A. Farghaly, Michael J. Zachman, Deborah J. Myers

Block Copolymer Templated Platinum Electrocatalysts from Various Fabrication Pathways: A

COMPATALIVE STUAY ...ttt bbb st et e e b bt bt e bt et et se e e b e s beebe e b e et enbesaesbesbesneas 1619
Deepra Bhattacharya, Christopher G. Arges



101D-12 - Pt-Based Catalysts and New Supports -Digital Session

Changes of Oxygen Adsorption State of Pt Nanoparticle Catalyst on the Carbon Support By the lon
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Hiroyuki Okazaki, Akira ldesaki, Hiroshi Koshikawa, Daiju Matsumura, Shunya Yamamoto,
Tetsuya Yamaki

VOLUME 4

Pd@Pt Core-Shell Structured Catalyst Supported on Mesoporous Carbon for Achieving a High

Gl PEITOIMANCE ... vttt b et b et e e et e e b e s be bt et e et e b saeebesbeebe et e eneenteseesbesbeaneas
Hideo Daimon, Seiji Ichikawa, Shoma Nishikawa, Yumi Sato, Yuta Higo, Satoki lwai, Yuko
Kishimoto, Minoru Inaba

Effect of Pt and lonomer Distribution on Cell Performance and Durability ............ccocooviniinineinincincns
Aki Kobayashi, Makoto Uchida, Katsuyoshi Kakinuma, Takahiro Fujii

Investigating the Effect of Iridium Based Water Electrolysis Catalysts on the Performance and

Durability of the Catalyst Layer in PEMECS ..ottt
Likhith Manjunatha, Ninjbadgar Ishtsog, Mayumi Nagayama, Kanzunari Sasaki, Akari
Hayashi

lonomer-Free Electrode Catalyst Using Acid-Grafted Carbon Black As a Proton-Conductive
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Tsuyohiko Fujigaya, Ryo Yoshihara, Dan Wu, Samindi Madhubha Jayawickrama, Akiyo
Nagashima, Euiji Choi, Shota Ishikawa, Xuanchen Liu, Gen Inoue

PEFCs Using Metallic Ti and Sn ElectrocatalySt SUPPOITS .........cccuriiiiriiiiiniiieisieeese e
Teppei Ikehara, Zhiyun Noda, Junko Matsuda, Masamichi Nishihara, Akari Hayashi,
Kazunari Sasaki

Highly Durable and Active Pt Nanorod Electrocatalysts Using SnO; Supports for Polymer

EIECLrOIYIE FUBH CIIS ...t b et b bbb et eb e r e ebe e
Katsuyoshi Kakinuma, Guoyu Shi, Tetsuro Tano, Hitoshi Taniguchi, Takayuki Asakawa,
Makoto Uchida, Akihiro Ilyama

Impact of Surface Hydrophilicity on Structure and Transport at the Catalyst-lonomer Interface:

INSights from MOIECUIAr DYNAMICS ..ottt bttt sb ettt
Victor Miguel Fernandez Alvarez, Kourosh Malek, Michael Eikerling, Alan Young, Monica
Dutta, Erik Kjeang

101D-21 - Pt-Based Catalysts-Digital Invited Talk

(Invited) Enhancement of the ORR Activity By Hydrophobic Species Analyzed Using Single
CrYSTAl EIBCIIOUES. ...ttt bbbttt bbbt bbbt n e
Nagahiro Hoshi, Masashi Nakamura

101D-21 - Pt-Based Catalyst Layers 1

Selective Oxidation of PEMFC Catalyst Supports: Overcoming the Trade-Off between Kinetics

and Mass TranspOrt LIMITALIONS .........ciriiiiiiicriee ettt
Timon Lazaridis, Hubert A. Gasteiger

Mitigation of the Start-up and Shut-down Degradation in Pemfcs By Means of a Selective H,

OXIAALION CALAIYST.......ecvieeiitiee bbbttt bt e b et et b et sttt b
Bjorn Marcel Stuhmeier, Ana Marija Damjanovic, Paulette A. Loichet, Séren Selve, Hubert
A. Gasteiger

Coupling Experiment and Modelling to Characterize and Predict Performances of PEMFC ..............c.ce.....
Florent Vandenberghe, Pascal Schott, Fabrice Micoud, Arnaud Morin, Marian Chatenet



High O, Permeability lonomers for Improved Fuel Cell Performance ...........ccoocooeieiiieiiiicicie e 1648
Natalia Macauley, Sichen Zhong, Dan Lousenberg, Yongzhen Qi, Andrea Perego, Iryna V.
Zenyuk, Sara Pedram, Jasna Jankovic, Hui Xu

Development of Polymer Electrolyte Fuel Cell (PEFC) Cathodes with High Oxygen Permeability

lonomer (HOPI) for High Performance and Durability ... 1649
Jonathan Braaten, Jiawei Liu, Zakar White, Nicholas Tiwari, Gerald Brown, Andrew M ParKk,
Devproshad Paul, Zachary Ulissi, Shawn Litster

Highly Durable Gas Diffusion Electrodes Made from Non-Aqueous Catalyst InkS............cccocooeiniicinenns 1650
Natalia Macauley, Sichen Zhong, Yu Seung Kim, Sara Pedram, Jasna Jankovic, Scott A
Mauger, Jason Pfeilsticker, Hui Xu

Enhancing MEA Performance of PEFCs with lonic Liquid Impregnated ORR Catalysts............cccccoeovnuennee 1651
Liang Wang, Li Zhou, Kan Huang, Oscar Morales-Collazo, Joan F. Brennecke, Hongfei Jia
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High-Throughput Study of Trivalent Doped SrTiO; for Photocatalytic Overall Water Splitting .................. 1811
Mingyi Zhang, Wenjia Song, Paul A Salvador, Gregory S Rohrer
Synthesizability and Properties of Metastable Semiconductors for Solar Energy Conversion .............c.cc..... 1812

Paul Maggard

Optical and Electrochemical Effects of Gas Bubbles Generating Passive Convection in Solar Fuels

DIBVICES ...ttt h b btk R E R R R R R R R R R R R Rt Rt R R e R r et R e r et n e r et er e 1813
Paul A Kempler, Nathan S Lewis

In-Situ Magnetic Alignment of Tandem Semiconductor Microwire Slurries for Solar Hydrogen

GBINEIALION ...ttt bbb bbb R bbb Rt E bbbt n et 1814
Joshua M. Spurgeon, Saumya Gulati, Matthew Mulvehill

Quantification of Surface Reactive Oxygen Species at Co-Modified BiVO,4 with Surface

Interrogation Mode of Scanning Electrochemical MiCIOSCOPY ........coeruiririiiieiieriinie e 1815
Xiao Li, Shanlin Pan

Spatiotemporal Decoupling of Cerium-Mediated Water Electrolysis for Grid Energy Storage and

HYArOGEN GENEIALION ...ttt bttt b e bt bt b bbbt e bbbt eb e e bt b ne e bt ebe b ebeere e 1816
Daniel Frey, Ju Hee Shin, Miguel A Modestino

Enhancing Photovoltage of Metal-Insulator-Semiconductor (MIS) Photoanode By Coordination

Polymer Via Facile Chemical DePOSITION ..........couiiiiiiiiiiiinieitee e 1819
Ponart Aroonratsameruang, Gabriel Loget, Pichaya Pattanasattayavong
Hybrid CO2 Electroreduction - Associated ANOIC REACHIONS.........ccocvvvvveieieree e e 1821

Adhidesh S. Kumawat



103 - Carbon Dioxide Conversion

Enhancement of Activity of Copper Sites Toward Electroreduction of Carbon Dioxide through

Hierarchical Deposition of Metal OXide COCAtAlYSES .........coviiieiiiiiieierc e e e 1822
Iwona Rutkowska, Anna Chmielnicka, Paulina Krakéwka, Kamil Czarniecki, Pawel J.
Kulesza

Using Deuterated Water to Analyze Reaction Mechanisms in CO2 Electrolysis .........ccooovveveieneiencnennnne. 1823

Brian Seger, Wanyu Deng

Electrochemically Dismantled Perovskite with Cooperative Catalysis for CO2-to-Formate

L0001V T £ o] o POV 1824
Mengnan Zhu, Bowen Zhang, Minrui Gao, Chenyu Xu, Pengfei Sui, Hongbo Zeng, Karthik
Shankar, Steven Bergens, Jingli Luo

Experimental and Computational Approach to Increase the CO, Reduction Activity of Cobalt

PRENAIOCYANING ...t b bbbt bbb bbbttt bt 1826
Kevin Enrique Rivera Cruz, Yingshuo Liu, Taylor L. Soucy, Paul M Zimmerman, Charles
McCrory

Bismuth Oxide Decorated Silicon Photocathodes for CO, to Formate Solar Driven Conversion.................. 1827
Bruno Fabre, Dong Fu, Gabriel Loget, Yaoyin Lou, Florence Geneste

Solar-Driven Oxidative Cleavage of Lignin By Using Organic Photo-Catalysts..........c.cccoevrienenniineninennnn. 1829

Hyeong Cheol Kang, Saerona Kim, Kicheon Yoo, Gyu Leem, Jae-Joon Lee

104-CROSSCUTTING MATERIALS INNOVATION FOR TRANSFORMATIONAL
CHEMICAL AND ELECTROCHEMICAL ENERGY CONVERSION TECHNOLOGIES 4

104 - Accelerated Discovery and Development of Energy Materials 1

(Invited) The Next Decade of the Materials Genome INItIAtiVE .........cccevvieiieeieeie e 1830
James Warren, Julie Christodoulou, Linda Sapochak
(Invited) Computational Materials Design and Data Dissemination Through the Materials Project.............. 1831

Anubhav Jain, Patrick Huck, Dan Gunter, Kristin Persson

(Invited) Designing Materials to Revolutionize and Engineer the Future of Clean Energy
TECNNOIOGIES ...ttt e e bbbt b et et e b e eb e e b e e Rt e s e e e e be e b e eb e e b e e meene e b e besbesbeees 1832
John Schlueter

104 - Accelerated Discovery and Development of Enerqy Materials 2

(Invited) Electrocatalysts for Water-Splitting: Design, Development, and Integration Into Devices

for Water Electrolysis and Solar Photoelectrochemical (PEC) Hydrogen Production ...........ccccccceveneienncnne. 1833
Thomas F Jaramillo
(Invited) The Liquid Sunlight Alliance Solar FUEIS HUD............cciiiiiiiiiiee s 1834

Harry Atwater, Frances Houle

(Invited) A Vision for Sustainable Energy: The Center for Hybrid Approaches in Solar Energy to
LiQUIA FUBIS (CHASE) ...ttt b bbb et b e bbbt e et b e nn et ebenn b e b e 1835
Gerald Meyer, Jillian Lee Dempsey

104 - DOE's Consortium Approach to Energy Materials Discovery and Development

(Invited) Hydrogen Materials Advanced Research Consortium R&D ACHIVItIES..........ccveviirinciinicne, 1836
Zeric Hulvey, Mark D. Allendorf, Thomas Gennett
(Invited) H-Mat Materials Compatibility CONSOItIUM..........ccciviiiiieiiii e e 1837

Neha Rustagi, Ned Stetson, Laura Hill, Chris San Marchi, Kevin Simmons



(Invited) An Overview of the U.S. Department of Energy's Consortia Focused on Enabling Low-

Cost Hydrogen Production Via Water Splitting TeChNOIOQIeS.......cccevviiiiiiiiiieicce e 1838
Katie Randolph, David Peterson, James Vickers, Huyen Dinh, Bryan S. Pivovar, Richard
Boardman, Ned Stetson

(Invited) Electrocat 2.0: Accelerating PGM-Free Catalyst and Electrode Development ............ccccccveienee 1839
David Peterson, Dimitrios Papageorgopoulos, Piotr Zelenay, Deborah J. Myers

(Invited) Overview of the U.S. Department of Energy’s National Laboratory Consortia to Improve

Fuel Cells for Heavy-Duty APPIICALIONS .........ciiiiiiiiieiiie ettt en e 1840
Gregory Kleen, Dimitrios Papageorgopoulos, William T Gibbons, Donna Ho, David
Peterson, Rod L. Borup, Adam Z. Weber

(Invited) Accelerating the Catalyst and Process Development Cycle for Bioenergy Applications................ 1841
Josh Schaidle

104 - Work Force Development/Social Equity/Energy Equity

(Invited) Social Justice & Global Electrification: Diversifying & Distributing Power Through

Antiracist Feminist Leadership on Climate and ENErgy ..........ccoeoveririiinensie s 1842
Jennie Stephens

(Invited) Understanding Workforce Development Needs For an Equitable Transition to Clean

ENEIGY SYSTEIMS ...ttt h Rt b e e bRt Rt Rt bt n e n e en s 1844
Sanjini Nanayakkara, Ann Greenaway, Bethany Speer, Alexandra Aznar, Elizabeth Doris,
Patricia Romero-Lankao, Ron Benioff

(Invited) Teaching and Practicing Inclusive Leadership — The Key to Diversity, Equity and

INCIUSION iN the ENErgy TIANSITION ...c..ovciiiiieiie et bbbttt 1845
Angeliki A. Rigos
(Invited) Yellow Peril, Model Minority, and Anti-Asian Racism during COVID-19.........cccccocervvninninnnenn. 1846

Jennifer Ho

104 Poster Session

Investigation of Aging Effects in Thermoelectric Surface Anchored Metal-Organic-Framework

(SURMOFS) Films Using NanOINAENTALION ........cc.civeiiiiieiieieeicie et se e te st s ve e ae s e saesresne s e 1847
Yousuf S Mohamed, Engelbert Redel, Zeinab Hassan, Helmut Baumgart, Mallory E Decoster,
Patrick E Hopkins, Abdelmageed Elmustafa

Direct Conversion of Natural Gases to Aromatics in Solid-Oxide Membrane Reactor ............cccccvvvvveivnenas 1849
Hanping Ding, Wenjuan Bian, Pengxi Zhu, Dong Ding, Lucun Wang, Mark Hull

104 - Integrated Materials Synthesis, Characterization, and Theory 1

(Invited) Carbon Capture and Utilization Research at the National Energy Technology Laboratory
(INETTL) etttk bbb e bbb E bbbt E bbbttt b et bbbt 1850
Douglas R. Kauffman

Understanding Degradation Onset in High Temperature Electrolysis Cells with Transmission X-

VY T 0L Todo] o) YO TR PSSO 1851
Robert T Bell, Sarah Shulda, Johanna Nelson Weker, Hanping Ding, Jamie Allyce Trindell,
Josh Sugar, Philip Parilla, Dong Ding, Gary S Groenewold, David Ginley

Prediction of Degradation Phenomena in Solid Oxide Cells Informed by Post-Mortem Energy-

Dispersive X-Ray FIUOreSCENCE SPECIIOSCOPY ....uveviruerieitirieriietiereesie sttt sie et e e e st sb e sbesbe e e e e see b b saeees 1852
Luca Mastropasqua, Jacob Bouwer

(Invited) Understanding Electrocatalytic Pathways in Complex Organic and Inorganic Composites

in Aqueous and NON AQUEOUS ENVIFONMENTS...........oiiiiiiiiiieiieieene sttt sbe e see bbb e 1854
Sanjeev Mukerjee, Qingying Jia



(Invited) High-Throughput Synthesis and Characterization of Fe-Based Oxygen Reduction

Reaction Electrocatalysts and Perovskite Oxide Oxygen Evolution Electrocatalysts...........ccoceveveneiennnnne.
Deborah J. Myers, Magali Ferrandon, Ahmed A Farghaly, Xiaoping Wang, Jaehyung Park,
A. Jeremy Kropf, Evan C. Wegener

(Invited) Integrating High Throughput Synthesis with Characterization and Computation for

Accelerated Discovery of Energy Conversion Materials...........ccooeiriiriieiineiieierese e
John M/ Gregoire

Uniting Experiment and Computational Modeling to Elucidate Structure-Property Relationships of

Water SPIIttiNG MALEITAIS .......c.ooviiiiie bbbttt b e
Jamie Allyce Trindell, Sarah Shulda, Robert T Bell, James Eujin Park, Eric Coker, Subhayan
Roychoudhury, David Prendergast, David Ginley, Anthony McDaniel, Josh Sugar

104 -Integrated Materials Synthesis, Characterization, and Theory 2

(Invited) Development and Understanding of Advanced Materials for Hydrogen Storage and

DBIIVEIY ..ottt b btk b e bt b e E bR R R R R R R R e R R bRt e bt bt e bt b e e b e
David Prendergast

(Invited) Multiscale Modeling and Theory Experiment Integration for Understanding Complex

Interfaces in Materials for Hydrogen Production and STOrage ...........ccoeererirenennenense e
Brandon C. Wood, Tadashi Ogitsu

Crosscutting Multiscale Modeling of Electrolysis Cells for Accelerating Materials R&D...........cccccoeevvernene
Jacob A Wrubel, Todd G Deutsch, Kenneth C. Neyerlin, Guido Bender, Zhiwen Ma

Durability Constraints in the Design of Materials for Energy Storage and Conversion: Support from

Theory and COMPULALIONS ........coeiiiieiieeite ettt bt bttt b ettt bbbt b ettt b et nbns
Ivana Matanovic, Albert S Lee, Angelica Benavidez, Shanti Kiran Nayak, Yu Seung Kim,
Fernando H Garzon

Design of Materials for Energy Storage and Conversion in High Temperature Environment..............c........
Kannan Ramaiyan, Luke H Denoyer, Angelica Benavidez, lvana Matanovic, Fernando H
Garzon

Analysis of High-Throughput Electrochemical Impedance Spectroscopy via Hierarchical Bayesian

Jake Huang, Meagan Papac, Andriy Zakutayev, Ryan O'Hayre

A New Class of High Entropy Perovskite Oxides with Increased Reducibility and Stability for

Solar Thermochemical Hydrogen ProdUCTION ..........cociiiiiiiiieineese e
Hector Alexis De Santiago, Dawei Zhang, Jiyun Park, Wei Li, Anthony McDaniel, Eric
Coker, Josh Sugar, Stephan Lany, Yue Qi, Jian Luo, Xingbo Liu

Boosting Proton-Conducting Ceramic Electrochemical Performance Through Mixed lonic and

Electronic Conducting Cathode FUNCHIONAT LAYETS ........ccoieiiiriiiieieiiie ettt
Charlie Meisel, Long Le, Carolina Herradon, Jake Huang, Youdong Kim, Ryan O'Hayre,
Neal P. Sullivan

Highly Efficient, Stable, and Scalable Integrated Hybrid Perovskite Photoelectrochemical Cells

With STH>12.4% for Water SPIIttING.......cccoooiiiiiei e
Austin Fehr, Ayush Agrawal, Siraj Sidhik, Isaac Metcalf, Chris Botello, Faiz Mandani, Chris
Conrad, Michael Wong, Aditya Mohite

(Invited) Applying Machine Learning to Electrochemical Materials Design..........c.cooevveriirenncnienncnienns
Bryce Meredig

104 - Materials to Market 1

(Invited) Conducting an International Benchmarking Effort — An Example of the IEA Annex 30 for

LOW Temperature EIBCIIOIYSIS. ........ciiiiie ittt ettt sbesneens
Meital Shviro, Zhenye Kang, Stefanie Fischer, Thomas Lickert, Chang Liu, Jason Zack,
Sebastian Metz, Tom Smolinka, Marcelo Carmo, Guido Bender



(Invited) Importance of Benchmarking and Protocol Development As Part of the Hydrogen Energy

Materials Network in Advanced Water SPHEING ........cccviviieiiiieiie e 1874
Katherine E. Ayers, Chengxiang(“cx") Xiang, Ellen Stechel, Olga A Marina

Cathode Catalyst Layer Design to Enable Operation Beyond 1.5 W/cm? Power Density ...........cccceceeeennnaen, 1875
Alejandro M. Bonastre

(Invited) Technoeconomic Analysis of Transformational Energy Technologies...........cccovvinirinennicnnenn, 1876
Cassidy Houchins, Jennie Huya-Kouadio, Brian James

(Invited) Techno-Economic Analysis of Utilizing Electricity to Produce Intermediates from COx............... 1877

Ling Tao, Alex Badgett

(Invited) Techno-Economic Analysis of Electrochemical Systems for Electrification of
Transportation AN AVIBLION ..ottt bttt b et bt et b et nbns 1878
Venkatasubramanian Viswanathan

104 - Materials to Market 2

(Invited) Towards Addressing Fundamental Scale-up Questions for Low-Temperature Electrolysis

ELECLIOUES ...ttt ettt b ettt b ettt b et b e b e Rt R e R R bR Rt R e R e b e R e b e b e b e ne et e 1879
Michael Ulsh, Scott A Mauger, Sunilkumar Khandavalli, Janghoon Park, Carlos Baez-Cotto,
Jason Pfeilsticker, Zhenye Kang, Guido Bender

(Invited) High-Throughput, In-line Quality Control of Fuel Cell Materials ............ccccccvovvvivicievevcne e 1880
Andrew Wagner, Thomas Lasko, Philip Cox
(Invited) Fuel Cell Membrane Defect Analysis and Durability TEStING........cccccevueririiiiniiieiieeere e 1881

Michael Yandrasits, Dan Meehan, Dan Pierpont

(Invited) Advances in Composite Membranes Design and Scale Up for Proton Exchange
MemDrane Water EIBCIIOIYSIS ......c..oiuiiiiiiei e bbbttt se bbb 1882
Alexander Agapov, Amr Kobaisy, Christin Wilbert, Thomas Berta, Paul Kiernan

(Invited) Commercialization of Catalytic Materials for Chemical and Electrochemical Energy

CONVEISION TECANOIOGIES ...ttt ettt et b e bbbt e e b e sbe b sne s 1883
Barr Zulevi, Webb Johnson, Thomas Stephenson
(Invited) Bringing Advanced Energy Materials to Diverse Markets............ccoveriineniinenncnecseecnens 1884

Emory Sayre De Castro

105-ADVANCED MANUFACTURING FOR HIGH-TEMPERATURE MATERIALS AND
DEVICES

105 - High-T Fuel Cells

(Invited) Stack Development and Scale-up for Protonic Ceramic Fuel Cells ..., 1885
Ryan O'Hayre, Neal P. Sullivan, Rob J Braun, Robert J. Kee, Long Le, Carolina Herradon,
Huayang Zhu, Sandrine Ricote, Kyle Ferguson, Amogh Thatte, Jake Huang, Charlie Meisel,
Youdong Kim, Hossein Ghezel-Ayagh, Anthony Wood, Michael Pastula, Eric Tang

Evaluation of Fundamental Characteristics of High Functional Direct Carbon Fuel Cell Using

WOOO PEIEE AS FUEBL...... ettt b ettt b ettt b et b ettt b et b 1886
Katsutoshi Michihata, Kimihiko Sugiura
Enhancing Water-Splitting on PraNiOs:5 Anodes with Ba(ZrYPr)Os.s OVerlayers..........ccoevvveveieneneienennns 1888

Mayuri Madhukar Kushare, Sandrine Ricote, Jesse Fosheim, Su Jeong Heo, Andriy
Zakutayev, Greg Jackson

Determination of Au and Pt Current Collector Activity to Avoid Interference in the Screening of

Metal Oxide Catalyst ACHVILY IN SOECS ........ccoiiiiiirieiiie ettt s be e b e e b e 1890
Mykhailo Pidburtnyi, Haris Masood Ansari, Viola Ingrid Birss
(Invited) Facile Synthesis of Spherical and Highly Sinterable SDC Particles by Using Molten Salts............ 1892

Hibiki Ishijima, Akihiro Ishii, Itaru Oikawa, Hitoshi Takamura



Solid Oxide Cell Materials Development at Pacific Northwest National Laboratory .............cccceeeevenienennns 1893
John S Hardy, Yeong-Shyung Chou, Jung Pyung Choi, Brent Kirby, Kerry D Meinhardt, Greg
A Whyatt, James M Davis, Chris M Fischer, Caleb A Lowrey, Christopher Coyle, Jeff
Bonnett, Nathan L Canfield, Tim Droubay

Examination of T-MCFC Stack With @ SOCKEE TYPE ......eiuiiiiiiiiiiiie e e 1894
Shinnosuke Ishida, Kimihiko Sugiura

Ag/Cep9Gdo10,-5 Based Vertically Aligned Nanocomposite Thin Film Electrodes for Low-

Temperature SOlid OXide CellS ..o et 1896
Ozden Celikbilek, Matthew Wells, Judith L. Driscoll, Stephen Skinner
Three-Dimensionally Architected Solid Oxide Fuel Cells for Low-Temperature Operation.................ce..... 1897

Sung Soo Shin, Mansoo Choi, Hyoungchul Kim

105 - Manufacturing

(Invited) Additive Manufacturing of Mixed Potential Gas Sensors for Natural Gas Emissions

Y Lo a T (o] [T [T OO PRSP R P PO PRTPTPRORTPRPPPR 1899
Lok-Kun Tsui, Sleight Halley, Kamil Agi, Fernando H Garzon
Ultrahigh Temperature Manufacturing Toward Extreme MaterialS..........cccccooceveiieiieniniie i, 1901

Liangbing Hu

High-Performance Tubular Protonic Ceramic Electrochemical Cells Manufactured by Laser 3D

T LT T =T oo o U TS S 1902
Minda Zou, Hua Huang, Shenglong Mu, Zeyu Zhao, Tianyi Zhou, Aaron Santomauro,
Jianhua Tong

Progress and Opportunities in the Application of Cold Sintering to Solid-State, Electrochemical,

AN COIAMIC DBVICES ....veviviitiieetiiti ettt ettt bbbttt bRt b e b st b e b e st et e b et e b b e neebesbe e et nbns 1903
Zane Grady, Arnaud Ndayishimiye, Thomasina Zaengle, Clive Randall

(Invited) Additive Manufacturing 0f ENErgy DEVICES .......ccccveiveieieiiie e s seeeesie st te e sre e seesne e 1905
Jin Xuan

Picosecond Laser Cutting-Assisted Rapid Laser Reactive Sintering for the Fabrication of Crack-

Free Protonic Ceramic Electrochemical CellS...........c.ooiiiiiiiiiiiicicees e 1906
Tianyi Zhou, Hua Huang, Minda Zou, Xiao Geng, Fei Peng, Hai Xiao, Jianhua Tong

Additive Manufacturing of Polyaniling EISCIrOUES ..........ccoiiiiiiiiiiiiie e s 1907
Valentin Christian Menzel, Ignacio Tudela

105 Poster Session

Optimization of LaysSre4C00s.5 (LSC) Cathode Layer for the High Electrochemical Performance............. 1908
Dong Woo Joh, Amjad Hussain, Rak-Hyun Song, Jong-Eun Hong, Seung-Bok Lee, Tak-
Hyoung Lim

High-Performance Cu-Doped (Mn, C0)304 Spinel Based Composite Cathodes for Intermediate

Temperature Solid OXide FUEI CelIS ... 1909
Kyeong Joon Kim, Imdadullah Thaheem, Jong Jun Lee, Dong Woo Joh, Incheol Jung, Kang
Taek Lee

Importance of Solid-Liquid Interface on Electrochemical Performance of Doped Ceria-Carbonate

Composite Electrolyte for High Temperature FUEl CellS ..........oviiiiiiiiie e 1910

Kuan-Zong Fung, Ting-You Chang, Shu-Yi Tsai, Jhih Yu Tang

105 - Batteries and Others

(Invited) Laser Processing of Solid-state Electrolytes for All-Solid-state Lithium Batteries............cc.cccc.... 1911
Allison Browar, Jean-Baptiste Forien, Aiden Martin, Erika Paola Guzman, John Roehling,
Aaron Santomauro, Rongpei Shi, Jianhua Tong, Marissa Wood, Jianchao Ye, Jae Hyuck Yoo

Rapid Laser Reactive Sintering of LizLasZr,01,-Based Solid State Battery Electrolytes...........ccccccoevrvrnnne. 1912
Aaron Santomauro, Hua Huang, Minda Zou, Jianchao Ye, Jianhua Tong



Assessment of Novel MgCesPsO24 Ceramic Electrolyte in Fabricating Mg-Sensors: Focus on
Structure and Electrochemical Impedance SPECITOSCOPY ......vivreievierierieiisieseeeentesie e ste e e ree e seesre e sresneas 1913
Mohammed Adamu, Girish M Kale

(Invited) Role of Lithium Doping in Layered Transition Metal Oxide Electrodes for Sodium lon

B UL ] T TP T T T TSP T R U T SOP R PP PRTPTPRPRURRPRPIR 1915
Claire Xiong
Challenges of Developing Ductile and Lighter Refractory High Entropy AHOYS .........cccooeiiiieniiienennene, 1916

Prasad Rao Kalvala, Krishnan Raja, Indrajit Charit, Vaidyanathan Subramanian

Finite Element Analysis of Miniature Thermoelectric Cooler for the Thermal Management of Si-
Based Photonic INEGrated CIICUILS .......uiireiiirieiiie ettt st b e e sbesr e abe e 1917
Amit Tanwar, Rajvinder Kaur, Swatchith Lal, Kafil M. Razeeb

K01-ADVANCES IN ORGANIC AND BIOLOGICAL ELECTROCHEMISTRY

K01 - Physical and Synthetic Organic Electrochemistry

Electrochemical and Spectroscopic Studies of Bismuth-Cysteine Interactions.............cocooveveeieieiencnenene. 1919
Graham Cheek, Dominik Pena

Electrochemistry Under Microscope: Measuring the Thickness of Diffusion Layer in Thin Layer

Electrochemical Cells with Optical MICIOSCOPE ......cc.ciueiuirieiieiieiee ettt s 1920
Lida Khalafi, Mohammad Rafiee, Alexandra Summers

Inconsistent Electrochemical Impedance Spectroscopy Measurements Due to Signal Drift in the

PreSenCe OF SUMTACTANTS. ..ottt nn bt n et n s 1921
Emily Ziino, Zahra Panahi, Sabrina Marnoto, Jeffrey M Halpern

Unrevealing the Mechanism of Aminoxyl Catalyzed Electrochemical Oxidation of Alcohols By

Unpolished Glassy Carbon EIECIIOUE. ..........couiiriiiiiieiie ettt are e 1922
Mohammad Rafiee

Progress In The Development of an Electrochemically-Reversible Hydride Transfer Mediator for

OFQANIC SYNTNESIS .....cvetieeeet ettt bbbt b e st bbbt bbbt et b et et b 1924
Diane Smith, Dylan Karr, Kiyeol Baek

EIS Investigation of Redox Reactions (Quinone/Hydroquinone Couple) - Relevant to Organic

REAOX FIOW BAEEITES .....eieeieieieeeee ettt ettt b et e st e s et e te st e e besbeeneereeneeneeseeseeseeeneers 1925
Miji E Joy, Manoj Neergat

Electrochemical Reduction of Acetonitrile to Ethylamine ... 1927
Rong Xia, Dong Tian, Shyam Kattel, Bjorn Hasa, Haeun Shin, Xinbin Ma, Jingguang Chen,
Feng Jiao

Selective Electro-reforming of Saccharides on PtyBi:/C and Effect of Temperature, Concentration

and UIraSoniC IrTAIAtIONS ........eiieieiie sttt r e e e saestesteeneeseeneeneeseeneenrennens 1929
Neha Neha, M. H. Islam, Stéve Baranton, Bruno Georges Pollet, Christophe Coutanceau

Nanometals Templated by Tobacco Mosaic Virus Coat Protein with Enhanced Catalytic Activity.............. 1930
Janine Mauzeroll

K01 - Medicinal and Biological Electrochemistry

Electrochemical Characterization and Detection of the Antibiotic Compounds Over Modified

RTAT oL T T = =Tt oo S 1931
Vikram Singh, Rafiqul Islam, Melak Yossief, Sabine Kuss
Electrochemical Detection of Antibiotic Resistance in PathOgens...........cceveiieveieievi s 1932

Sabine Kuss, Luma Lopes, Dustin Maydaniuk, Silvia Cardona, Frank Schweizer, Ayush
Kumar



Smart Flexible Electrochemical Biosensors to be Integrated in Face Masks for Personalized

Detection of Coronavirus (COVID-19) ........cciiiiiiiiiiie ettt st sttt ra e e e e e besresneans 1933
Adeel Muhammad, Md. Mahbubur Rahman, Vincenzo Canzonieri, Flavio Rizzolio, Salvatore
Daniele

Copper-Based Alloys as Anti-Viral High-Touch Surfaces: An Investigation of Kill Efficiency and

Mechanism in a Simulated Hospital ENVIFONMENT .........coiiiiiiiiie e e s 1934
Carol Glover, John R Scully, Stephen McDonnell, Tsuyoshi Miyake, Daniel Engel

1-D Titanium Dioxide Nanotubes Aided by UVC Radiation for Inactivation of Human Coronavirus.......... 1935

Nikhil Dhabarde, Svetlana Khaiboullina, Subhash Verma, Vaidyanathan Subramanian
Assessment of Experimental Parameters during Scanning Electrochemical Microscopy Imaging of

LIVING CIIS ...ttt bt b et b b e bt bt bbbt b e e bbbt eb e e bt b e b e b e 1936
Nikita Thomas, Sabine Kuss

DNA “Velcro’ to Interface Electron Transfer-Competent Cells with Electrodes..........ccccoovvvieieniiineniennnn. 1937
Ariel L Furst

Predicting Biophotovoltaic Current Output and Photoresponse Using Machine Learning ............ccccoevvnene. 1938

Tonny Ipael Okedi, Adrian C Fisher

K01 Poster Session

Electrochemical Detection of Antibiotic Resistance in Pseudomonas Aeruginosa.........ccccvevverververeseriennnnnes 1940
Luma Lopes, Sabine Kuss
An Economic Electrochemical Hypochlorous Acid Maker for Covid-19 Control..........cccccooeeieiiienciennne, 1941

Liyu Li, Qingtao Luo

LO1-PHYSICAL AND ANALYTICAL ELECTROCHEMISTRY, ELECTROCATALYSIS,
AND PHOTOELECTROCHEMISTRY GENERAL SESSION

LO1 - Physical and Analytical General Session 1

Development of Bimetallic Film with Electrocatalytic Activity in Non-Enzymatic Glucose

10T L= LA T o SRS S RSTTRO 1942
Rashmi Ghosh, Matthew Z. Yates
Unraveling the Link between Catalytic Activity and Agglomeration State with SECM and AFM ............... 1944

Alice Boudet, Olivier Henrotte, Ndrina Limani, Fatima EI Orf, Frédéric Oswald, Bruno
Jousselme, Renaud Cornut
Microenvironment Effects on Electrocatalytic Oxygen Reduction: The Role of Acid Electrolyte
AANHONS <.ttt ettt et e et e et e et b e s te e s beesbe e beeabeeaeeea e e ehe e be e beeabeeAbeeheeeteeeReeabeeteenbeaareeaeeabeebeebeerrenreeas 1946
Jose Andres Zamora Zeledon, Gaurav Ashish Kamat, G. T. Kasun Kalhara Gunasooriya,
Michaela Burke Stevens, Jens Norskov, Thomas F Jaramillo

Vanadium Copper Hydroxy Carbonate Hydrate Towards the Electrocatalytic Oxygen Evolution

=T U011 T o ST 1947
Piyush Kumar, Wujian Miao
Utilizing Hydrogen Underpotential Deposition for Carbon Monoxide Reduction to Formaldehyde............. 1949

Libo Yao, Yanbo Pan, Xiaochen Shen, Dezhen Wu, Zhenmeng Peng

Developed Nanomaterials with a Pdcore-Fe-Pdsin Structure for Efficient Electrocatalytic

Performance in Oxygen Reduction and Glycerol Oxidation Reactions in Alkaline Electrolytes................... 1950
Yaovi Holade, Hazar Guesmi, Sophie Tingry, David Cornu

3D CVD N-Doped Graphene Coated Cu Foam As Electro-Catalyst Towards CO, Reduction

REACHION (COZRR) ...ttt ettt b et b bt st b e bt e bbb e bt e bt s e e bt eb e st e b e ebe st e bt ebe st et e ebenreneebe e 1952
Krisara Srimanon, Montree Sawangphruk

Rational Design of Catalytic Surfaces for Fuel Cell Technologies by Selective Molecular

11 C=1 1 0 T SRS 1953
Andrii Koverga, Ana Maria Gémez Marin, Elizabeth Florez Yepes



Electro Oxidation of Methane Under AmDbient CONAILIONS ..........ccvvireiiineiieneese e 1955
Jialu Li, Libo Yao, Dezhen Wu, Zhenmeng Peng

Kinetics of Hydrogen Evolution Reaction (HER) on MoS; Catalyst with Electrochemical

IMPEAANCE SPECIIOSCOPY ... veeueenteiterteste st ettt eite st ettt st st e bt be et et e seeebesbeebeeb e e meeseees e besbeebeebeenease et enbesbeabesbesneas 1957
Debittree Choudhury, Manoj Neergat

Photoluminescence and Crystal Structure of Eu Doped Silicon Oxide Prepared By Hybrid

SpUttering aNd ECR-PECVD........c.ooiiiiiiiiie ekttt et bt 1959
Rashin Basiri Namin, Felipe Chibante, Peter Mascher, Zahra Khatami
Luminescence of Mn* in Double Perovskites, Ba2InNbOg (LN=Y, Gd, La).....cccccevvrvrererrnsiiiriereieisienennns 1961

Mikhail G. Brik, Alok Srivastava, William Beers, William Cohen

L01 - Physical and Analytical General Session 2

Ultrathin SnS; Nanosheet Decorated B-TiO, / TiO, Core Shell Nanorods for Photoelectrochemical

WVALEE SPIIELING ©.veeeticee bbb bbbt s bbb et et b et et b et nb e 1962
Soumyajit Maitra, Somoprova Halder, Toulik Maitra, Subhasis Roy

Shinning a Light on the Future of Precision Medicine: Feasibility of ECL As Diagnostic Point-of-

L0 LIS {0 £ OO TSP T VR PR PROPTPTURTPRPRTON 1963
Kelly Brown, Lynn Dennany

Metal Filled Light Emitting Porous Silicon as Platform for Tunable Optical and Magnetic

(0] 0L TS 1965
Petra Granitzer, Klemens Rumpf, Michael Reissner, Herwig Michor

Precursor-Based 3D Indium Tin Oxide Coated with Photosystem | and Cytochrome C for High

Performing PhotODIOEIECITOTES ........cveiveiiie et se et e nenre e 1967
Dmitri Ciornii, Sascha Morlock, Adrian Kélsch, Athina Zouni, Fred Lisdat

Electrospun PVDF/ZnO- Based Composite Fibers for Oil Absorption and Photocatalytic

Degradation of Organic Dyes from WaSte WALEF ..........cccviiviiieieiine e sese et se e e ens 1969
Hemalatha Parangusan, Jolly Bhadra, Zubair Ahmed, Noora Al-Thani

Photocatalytic Fuel Cells-Based Self-Powered Electrochemical Sensors for Pollutants Detection ............... 1971
Kai Yan

Electrochemical Investigation of Light-Induced Plating of Nickel on Si Solar Cells and Study of

NiCKel SIlICIAE FOMMALION. .......cviiiiitiiciit et r et r e an e anennas 1973
Divya Priyadarshani, Anil Kottantharayil, Manoj Neergat

Anodic TiO; Nanotube Layers: Efficient Photocatalyst...........cocooviiiniiiniiiecee e 1975
Jan M. Macak, Hanna Sopha, Raul Zazpe

Tungsten Trioxide Photoanode-Palladium Cathode Cell for Solar Seawater SPltting .........ccccocevvererinennn. 1976

Katarzyna Jakubow-Piotrowska, Michal Jadwiszczak, Jan Augustynski

Theory of Nonradiative Energy Transfer between Two Optical lons Using the Proper Adiabatic
AAPPIOXIMALION. ...ttt b et bttt b etk e bt b e e b et ekt e bt e bt e bt e b e e b et e b e bt et b bt 1979
Kailash C Mishra, John Collins

L0O1 Poster Session

Novel Electrochemical Sensor Based on Cu(ll) for Detecting Methanol in Alkaline Media.............c........... 1980
JesUs Antonio Cruz-Navarro, Luis Humberto Mendoza Huizar, Veronica Salazar Pereda,
Jose Angel Cobos Murcia, Giaan Arturo Alvarez Romero

Intermediate Evaporation Controlled SnO,/Mo Doped BiVO, photoanode for Enhanced

Photoelectrochemical PErFOIMANCE .........coviiiiiiiiiiecc ettt nes 1981
Soojin Kahng, Jung Hyeun Kim
In Situ Raman Spectroelectrochemical Doping of Monolayer Graphene at Micro-Scale ............ccccocevviienens 1982

Ghulam Abbas, Farjana J. Sonia, Matej Velicky, Martin Kalbac, Ghulam Abbas



DFT Study of NiO@Graphene Composite for Electrochemical Oxidation of Urea in Alkaline

T (0] 1Y (-SSR 1983
Shun Lu, Zhengrong Gu
Effect of Electrolyte Contaminants and Surface Roughness on the Constant Phase Element....................... 1987

Rajan Maurya, Manoj Neergat
An Electrochemical Nitrite Sensor Based on Two-Dimensional Conductive Phthalocyanine-Based
Metal-OrganiCc FrAMEWOTKS. .........cuiirieiitiieetist ettt b et b e et b e et b e e bt ab e e bt b e nr b e abe e eseebennas 1988
Shun Lu, Hongxing Jia, Zhengrong Gu
Breaking the Limitation of Scaling Relationship By Dual Functions of Adsorbed O Atom on Non-

Metal-Element-Doped Single AtOm CatalySt..........ccooiiiiiiiiiiiieii e 1990
Cehuang Fu, Liuxuan Luo, Lijun Yang, Shuiyun Shen, Guanghua Wei, Junliang Zhang
2D Phthalocyanine-Based MOF for Electrochemical Nitrite SENSing.........ccccoveovrieinneinncrsee s 1991

Shun Lu, Hongxing Jia, Zhengrong Gu

Defect Engineering for High-Performance Microscale Light-Emitting Diode Devices By Surface

L Y7 4T ) S 1993
Kyung Rock Son, Seok Hee Hong, Tae Geun Kim

Opto-Electrically Engineered Low Haze 1Z0/Ag/IZO Nanomesh Electrode for Highly Flexible

BIUE OLED ...ttt bt b ettt b ettt b ettt b e e bbb b e bR Rt bR R e b e e Rt be e b e b e neare e 1994
Hojin Lee, Tae Hoon Park, Kyung Rock Son, Wangi Ren, Il Gyu Jang, Nahyun Kim, Tae
Geun Kim

Highly Efficient Blue Thermally Activated Delayed Fluorescence Top-Emitting OLEDs Achieved

Via Combination of Multilayered Emissive Layer and Ag/WO3/Ag Transparent Cathode.............cccccenenee. 1996
Il Gyu Jang, Tae Hoon Park, Kyung Rock Son, Hojin Lee, Wangi Ren, Nahyun Kim, Tae
Geun Kim

L01 - Physical and Analytical General Session 3

Quantum and Classical Characteristics of the Capacitance of Electrode-Electrolyte Interfaces from

Joint Density FUNCLIONAL TREOTY .....cvcieiiie ettt ettt e te e sr e besresreens 1997
Tobias Binninger

A Machine-Learning Approach to Correcting Non-Ideal Background Currents in Disordered Self-

F AN =00l o] (=10 1Y, 0T To] =T SR 1998
Robert Bonsall, 111, Charles McCrory

Highly Efficient Preconcentration of Per- and Polyfluoroalkyl Substances (PFAS) by Anodically

Generated Shrinking Gas BUBDIES...........coviiii et sae s 1999
Ruchiranga Ranaweera, Long Luo
Viologen Derivatives in Deep Eutectic Solvents for ENergy StOrage .........occooeeeeierenenencneneeieneese e 2001

Raziyeh Ghahremani, Burcu E Gurkan
Assessment of Novel Magnetic/Semiconducting Composites - FePt Nanoparticles Grown within

Porous Silicon and SIlicON NANOTUDES............cuiiiiiiiii s 2002
Klemens Rumpf, Petra Granitzer, Roberto Gonzalez-Rodriguez, Jeffery Coffer, Michael
Reissner

3D Printed Symmetric Supercapacitors Based on Aqueous INKS 0f TMDS.........cccooeriiinieniniiniene e 2004
Apostolos Panagiotopoulos, Stefano Tagliaferri, Maria Sokolikova, Nagaraju Goli, Cecilia
Mattevi

In Situ Studies of the Oxide Structure and Oxide Growth on Single Crystal Platinum Surfaces................... 2005

Timo Fuchs, Jakub Drnec, Federico Calle-Vallejo, Natalie Stubb, Daniel Sandbeck, Martin
Ruge, Serhiy Cherevko, David Harrington, Olaf M. Magnussen

Modular, Fabrication Free, Three-Dimensional Micro-Electrode Based Electrochemical Platform.............. 2006
Zhenglong Li, Yu-Hsuan Cheng, Charmi Chande, Sagnik Basuray



Physical and Analytical Electrochemistry Division Max Bredig Award Address In Molten Salt
and lonic Liquid Chemistry

(Physical and Analytical Electrochemistry Division Max Bredig Award Address In Molten Salt and
lonic Liquid Chemistry) Electrochemical Graphitization via Molten Salts............ccccoovvvvviviiciiicni i 2008
Bishnu Thapaliya, Huimin Luo, Sheng Dai

L01 - Physical and Analytical General Session 4

Challenges of Investigating Redox Reactions in Room Temperature 1onic Liquids.........ccccceovveiiienicnennns 2009
Jonathan Reynolds, Jerzy Chlistunoff, Tommy Rockward, Landon Onyebueke, Lizhi Ouyang,
Charles McCurry, S. K. Hargrove

Surface Corrugations and Layer Thickness Dependent Frictional Behavior of MoS; — A

COMPUEALTIONAL STUAY ...ttt bbbt e b bbb e bt e b e e e et e saesbenbe b 2010
Jatin Kashyap, Dibakar Datta
The Role of Cation Hydrophobicity on lon Transport Selectivity in Nanopore Membranes............c.cccce..... 2011

Stevie N Bush, Thomas T Volta, Charles R Martin
Capacitive Behavior Study of Free Standing Titanium Carbide (Mxene) Film Under External

(TS U £ O PRSP UP PP 2012
Qing Zhang
Pristine Graphene Inks for 3D Printed Supercapacitors with High Capacitance............cccoceevininenncnnenn 2014

Stefano Tagliaferri, Nagaraju Goli, Apostolos Panagiotopoulos, Mauro Och, Gang Cheng,
Cecilia Mattevi
Hexaammineruthenium (I1)/(111) and Hexacyanoferrate (11)/(111) Redox-Probes for Graphene-Based
Inkjet-Printed Electrodes: Benchmarking with Gold and Glassy Carbon Screen Printed Electrodes ............ 2015
Thiba Nagaraja, Wenjun Xiang, Suprem Das

L01 Digital Session

The Bandgap of TiO, Nanoparticles from Photo- and Electrochemical Properties — a Theoretical

RS0 o 12O O TORTTOUR U TORRPRO 2016
Gergely Juhasz
The Structure of lonic Liquids at Electrified Interfaces a Continuum Theory Based Approach................... 2017

Max Schammer, Birger Horstmann, Arnulf Latz

PL, TL and Persistent Luminescence Characterization of Undoped and Eu Doped Nanostructured

L 1Y 10 AV 1oL L) (-SSR 2019
Rodolfo Ruiz Torres, Valery Chernov, Umapada Pal, Sudip Mondal, Nancy Jovaana Z{figa-
Rivera, R. Meléndrez, M. Barboza-Flores

Effect of Reducing and Oxidizing Atmosphere on Photoluminescence of Undoped, Eu Doped and

Dy Doped NanosStruCtured CaAl 20 . .....cuviviieeicie ettt sttt besresre et e e e e besreaneans 2020
Rodolfo Ruiz Torres, Valery Chernov, P. Salas-Castillo, Nancy Jovaana Zdfiiga-Rivera, R.
Meléndrez, M. Barboza-Flores

L02-ADVANCED TECHNIQUES FOR IN SITU ELECTROCHEMICAL SYSTEMS 4

L02 - Electrocatalysis and Surface Reactions 1

(Invited) Identifying the Rate-Determining Step in the Electrochemical CO Reduction Reaction................. 2021
Bingjun Xu

Towards in Operando XAS Investigation of CO; Electrolysis in Solid Oxide Cells: Synchrotron

Studies of Lag3Cag.7Fe07Cr0.303.5 PEIOVSKITES ... ..cveiiiii it 2022

Oliver Calderon, Viola Ingrid Birss, Simon Trudel, Haris Masood Ansari, Katelynn Daly,
Yongfeng Hu, Martin A. W. Schoen, Nicholas Randell



In Situ Differential Reflectance Spectroscopy Monitoring the Asynchronous Transient Response at
the Edge and Center of the Disk EIBCITOUE. .........ccccveiiiiii it
Eric S. Tuala, Qi Han, Pedro Vasquez, Zhange Feng

L02 - Electrocatalysis and Surface Reactions 2

(Invited) In-Situ Probing Electrochemical Interfaces Using Core-Shell Nanostructure-Enhanced

REMAN SPECIIOSCOPY ...vvittieieiiee ettt ettt h bbb e e et bbbt e e e sn e n b ar s
Jian-Feng Li

Evidence for the Lack of Caffeine Specific Adsorption and Its Impact on Water Structure to

Increase HOR/HER ACLIVILY ON Pl ..ottt
Nicholas J Oliveira, Bingjun Xu, Yushan Yan

Electrochemical Tip-Enhanced Raman Spectroscopy for the In Situ Characterization of Functional

Y ] T 1RSSR
Alice Fiocco, Aja Ana Pavlic, Laure Fillaud, Emmanuel Maisonhaute, Jean-Marc Noel, Ivan
T. Lucas

L02 - Electrocatalysis and Surface Reactions 3

(Invited) In Situ Electron Microscopy Methods for Understanding Activity and Degradation in Fuel

CIl EIBCIIOCATAIYSES ...ttt bbbttt b et bbbt
David A. Cullen, Haoran Yu, Michael J. Zachman, Raymond R Unocic, Kinga A Unocic

Characterization of the Reduction Mechanism of Chromium(lll) By in Situ Microgravimetry and

Volumetric Determination Of HYArOGEN .........cviiiiiii e
Martin Leimbach, Christoph Tschaar, Udo Schmidt, Andreas Bund

Development of Operando Analytical System for Simultaneous Measurements of Electrochemical

REACION RALE QNG HAXPES ... ..e ittt bbb bbb bbb et ebe e b e b nr b e abe e
Kohei Suda, Teppei Kawamoto, Satoshi Yasuno, Takeshi Watanabe, Tomoyuki Koganezawa,
Masashi Matsumoto, Hideto Imai, Ichiro Hirosawa, Junji Inukai

Interfacial Properties of a PEM Water Electrolysis Pt Electrode Probed by Operando Tender

Ambient Pressure X-Ray Photoelectron SPECIIOSCOPY ....ccveveerieieerieniee ettt
Xuegiang Zhang, Monika Blum, Yifan Ye, Ethan J. Crumlin

L02 - Enerqy Storage

(Invited) Characterizing Redox Flow Battery Electrolytes Using Microelectrodes ............ccocvevveveieiesinnnenn,
Fikile R Brushett, Alexis M Fenton, Bertrand J. Neyhouse, Kevin M. Tenny, Jeffrey A
Kowalski

Operando Characterization of the Solid Electrolyte Interphase: A Means to Validate Detailed

Chemical Kinetic MOGEIING........ccioieie e st a et e et e aesaesrestesaeas
Steven C. Decaluwe, Joseph Dura, Eric Rus, S. Jake Atkins

In Situ Neutron and Impedance Analysis of the Phase Evolution during Lithium-Indium Chloride

=101 o =L o] o SRS
Robert L Sacci, Tyler H Bennett, Luke L Daemen, Jagjit Nanda

Operando SQUID Magnetometry for the Characterization of Electrochemical Systems: Charge

Transfer in Battery Materials and Electrochemical Dealloying PrOCESSES ........ccvevvevveiereiriseeieiesiesesie e
Stefan Topolovec, Markus GéRler, Gregor Klinser, Heinz Krenn, Roland Wiirschum

L02 Poster Session

Understanding the Role of Cr in Au Supported CoOy for Electrochemical Water Oxidation........................
Bapuji Mohapatra, Abhinaba Das, Vipin Kamboj, Chinmoy Ranjan



LO4-EDUCATION IN ELECTROCHEMISTRY 3

L04 - Education in Electrochemistry 1

(Invited) Remote Teaching in a Practical Electrochemistry and Corrosion Elective Course ..........c.ccoceenene. 2047
Jorge G. Ibanez, Marco Antonio Contreras-Ruiz

(Invited) Graduate Doctoral Program in Electrochemistry and Electrochemical Engineering at

University of California INVINE ........coiiiieie e ettt e e e e besresreers 2048
Plamen Atanassov
Methodology and Electrochemical Techniques for Development of All-Solid-State Batteries.................... 2050

Benoit Fleutot, Emmanuelle Garitte, Fabien Nassoy, Catherine Gagnon, Steve Duchesne,
Marie-Claude Girard, Amélie Forand, Marc-André Girard, Fouad Fitoussi, Chisu Kim

Webinar Pedagogy: An INAUSEIY CaSe STUAY .....cecveieriirieie et e st e e st e e sn e sreens 2051
Neil Spinner

(Invited) Developing Leadership Skills in Engineering and Science Majors..........ccoceverirenieiienenenesienienn 2052
Dennis W. Hess

(Invited) Demystifying Mathematical Modeling of Electrochemical Systems...........cccocvivininiinenccnenn, 2053
Janine Mauzeroll, Lisa Stephens

(Invited) Computational Electrochemical ENGINEEIING ......ccooviiiiiiiiiiiiiiseseesee s 2054
Scott Calabrese Barton

Using Python Simulations for Inquiry-Based Learning of Electrochemical Systems ..........ccccovvviiiincnns 2055
Thomas F Fuller, John N. Harb

Evolution of Tools in Undergraduate Electrochemistry Education - The Power of the Spreadsheet.............. 2057

Joshua Richard Coduto, Daniel Parr, Johna Leddy

L04 - Education in Electrochemistry 2

(Invited) Applying Best Practices for the Teaching and Learning of Cyclic Voltammetry............c.cccccovene.e. 2059
Jillian Lee Dempsey

(Invited) Reinvigorating Electrochemistry EAUCALION ............ccooiiiiiiiiiiiiieeee e 2060
Paul A Kempler, Shannon W. Boettcher

Bioelectrochemistry in Undergraduate Curriculum and RESEArCh ...........ccoeiiireiiiiiciiiincesc e 2061
Michelle Rasmussen

“Hooked” on Electrochemistry EAUCAtION..........ccccuiiiiiiiiiiiiiiiiice e 2062
Alanah Fitch, Ingrid Fritsch, Carol Korzeniewski, Johna Leddy, Shelley D. Minteer

Flipped Classroom and Electrochemistry EAUCALION............coiiiiiiiieiieieese e 2064

Alice Suroviec

Creating a New Electrochemical Engineering Course from Scratch: From Defining Learning
Outcomes to Overcoming Teaching Challenges During a Pandemic...........ccocuvereneinenennieneneeneeeen 2065
Ignacio Tudela, Franziska BoRI, Valentin Christian Menzel

LO5-ELECTROCHEMICAL WATER REMEDIATION

LO5 - Electrochemical Water Remediation 1

Electrochemical Disinfection of Biologically Treated Waste for Onsite Toilet Wastewater

Treatment and Recycling: A Long Term Field StUTY ... 2066
Clement Cid, Siva Kumar Varigala, Meghan Hegarty-Craver, Sonia Grego, Michael Luettgen
Electrocatalytic Nitrate Reduction for Denitrifying WasteWater...........ccocooeiiiireiiiiiceie e 2068

Wenzhen Li, Hengzhou Liu, Jaeryul Park, Yifu Chen, Luke T. Roling, Shuang Gu



Expanding Opportunities for Urea Electro-oxidation for Both Hydrogen Energy Storage and
CRANEE WWALET ...ttt bbb e bbb e bbbt b bt 2069
David R. Baker

Electrocoagulation-Electroflotation for Primary Treatment of Animal Rendering Wastewater to

ENable RECOVENY OF FalS.....coui i e bbbttt e bbb e 2070
Ao Xie, David Ladner, Sudeep Popat

Onsite Graywater Treatment By Decoupled Electro-Peroxone Process with Recycled Effluent................... 2071
Leopold Dobelle, Seungkyeum Kim, Michael R. Hoffmann, Clement Cid

(Invited) Targeting Sustainability in Bioelectrochemical Systems for Water Quality Monitoring ................ 2073

Matteo Grattieri, Gabriella Buscemi, Rossella Labarile, Paolo Stufano, Angela Agostiano,
Massimo Trotta, Gianluca M Farinola

Electrochemical Methods for Cr (V1) Removal from Wastewater Using Activated Nanoparticles:

Modelization, Kinetics, Isotherms and Thermodynamic StUTIES ...........ccevveierererie i 2074
Wafa Sassi, Jean-Yves Hihn, Salah Ammar
Pulsed-Waveform Electrocatalytic Remediation of Pfas-Contaminated Aqueous Streams............cocceeenene. 2075

Brian Skinn, Huong Le, Rajeswaran Radhakrishnan, Stephen Snyder, Maria Inman

Prediction and Optimization of Electroplated Ni-Based Coating Composition and Thickness Using

Central Composite Design and Artificial Neural NetWork..........ccoceoeiiiiiieiicecse e 2076
Wafa Sassi, Jean-Yves Hihn, Salah Ammar

Electrochemical Bacteria Decontamination of Water Samples Using Fluid Permeable

E1eCtrOChEMICAI CelIIS......cuiieiiiieieeice ettt e et e et e s e abe e ereabe e 2077
Dionysios Christodouleas, Abbas Kazi

L05 - Electrochemical Water Remediation 2

The Superior Electrical Conductivity and Anodic Stability of Vanadium-doped TisO7 .......cccovevveneniiennene. 2078
Joseph T. English, David P. Wilkinson

Development of Mira Enzyme-Based Electrochemical Biosensor for the Direct Detection of MC-

Dharanivasan Gunasekaran, Sefi Vernick

Stabilization of Source-Separated Urine Using Electrochemically Synthesized Hydrogen Peroxide............. 2081
Philip Arve, Sudeep Popat

Electrochemical Water Remediation Boosted By the Interplay between Metal Oxides and Surface-

BouNnd MOIECUIAr COMPIEX ....cviiiiiiiiiiciiit ettt b et b e bbb et benr et ebenr e ene e 2082
Xiang He, Michael S. Eberhart, Alex B. F. Martinson, David M. Tiede, Karen L. Mulfort

Importance of Mass Loadings of Activated Carbon Electrode on Capacitive Deionization

PRITOMMANCE. ...ttt bbb bbbt h bt b s b bbb bbbttt b bbbt b et n s 2083
Yang Wang, Dingfei Deng, Bo Chen
Sulfonated Phthalocyanine Redox Flow Cell for Electrochemical Water Desalination............ccccoceverveiennen. 2084

Yanbo Pan, Libo Yao, Dezhen Wu, Abdulaziz Bentalib, Jialu Li, Zhenmeng Peng

Determining the Current Range for Rapid Electrochemical Disinfection Using Thermally Treated

Titanium OXide NANOTUDES. ......ccuiieii et estestesteereeneeseeneeaeseeneeenes 2085
Hammad Malik, Swomitra Mohanty, Krista Carlson

Integrated-electrochemical Approaches Powered by Photovoltaic Energy for Detecting and

Treating HydroXyChloroquUing iN WALET..........ccooiiiiieiee e 2086
Danyelle Medeiros De Araujo, Elisama Santos, Suelya Paiva, Djalma R. Da Silva, Carlos A.
Alberto Martinez-Huitle

The Green Use of Persulfate Electrochemically Generated with Diamond Electrodes for

DEPOIULING SOTIS ...ttt bbbttt b e e b e b e e b e ebenee bt ebeneebeabeneeneebe e 2087
Karla C. Aratjo, Karyn N. Silva, Djalma R. Da Silva, Marco A. Quiroz, Carlos A. Alberto
Martinez-Huitle, Elisama Santos



Redox Copolymers for the Electrochemically-Mediated Removal of per- and Polyfluoroalkyl
SUDSEANCES TTOM WWALET ... .cvtiict et b ettt bbbt et be et b 2088
Paola Baldaguez Medina, Kwiyong Kim, Johannes Elbert, Xiao Su

L 05 Poster Session

Electrochemical Ammonia Stripping from Non-Nitrified Animal Rendering Wastewater ..............cc.ccceenee 2089
Ao Xie, Sudeep Popat
A Customizable Polyethylene-Based Anion Exchange Membrane for Electrodialysis ..........cc.cocveinernnnen. 2090

Ilvy Wu, Mei-Chen Kuo, Ryan Park, Andrew M. Herring
LO6-NITROGEN REDUCTION

L06 - Fundamental and Applied Aspects of Nitrogen Reduction

(Keynote) Electrochemical Nitrogen Reduction to Ammonia and Nitrogen Oxidation to Nitrates ............... 2091
Egill Skulason

(Invited) Economic Considerations for Low-Temperature Electrochemical Ammonia Production:

AMMONIa AS 8 GIreen ENEIGY VECTION .......ouiiiiieiiieiiciie ettt bbb bbbt sn bbb 2092
Carlos Arturo Fernandez, Sai Varanasi, Marta Hatzell

(Invited) Electrocatalytic Reduction of Highly Inert Redox Probes: Arsenates, Nitrates, Chlorates,

As Well As Carbon Dioxide and Nitrogen in ACid MediUM .......ccoiiiiiiiniieiieeeseee e 2094
Pawel J. Kulesza, lwona Rutkowska, Paulina Krakéwka, Kamil Czarniecki, Anna
Chmielnicka, James Cox

L06 - Theoretical and Mechanistic Aspects of Nitrogen Electrochemistry

(Keynote) Electrochemical Oxidation of Molecular Nitrogen to Nitric Acid - Towards a Molecular

Level Understanding OF the ChallENGES..........coui it sn e 2095
Megha Anand, Christina Abraham, Jens Norskov

(Keynote) Tailoring Molybdate Oxides for Photocatalytic Nitrogen Reduction.............coccoevririinencnnnene, 2096
Niangiang Nick Wu

(Invited) N2 Reduction to NH3; Generation Using Transition Metal-Based Catalysts ..........ccccooevvvreniinnene. 2097

Elisa Miller-Link, Nuwan Attanayake, Hanyu Zhang, Lucy Metzroth, Xu Han, Carter Gerke,
Soumyodip Banerjee, Nicholas Bedford, Sara Thoi

Tuning Electrochemical Nitrogen Reduction on Metallic, 2D-MoS; through Covalent

g To3 T = 1= o ST 2098
Nuwan H Attanayake, Hanyu Zhang, Lucy Metzroth, Kate Brown, Elisa Miller-Link

L06 - Distinctive Approaches to Nitrogen Reduction to Ammonia

(Keynote) Why Is Lithium Uniquely Able to Reduce Nitrogen to Ammonia Under Ambient
L0 0 o 11 1T 1Y PSSRSO 2099
Ifan Erfyl Lester Stephens, Olivia Westhead, Alexander Bagger, Jesus Barrio, Zonghao Shen,
Hossein Yadegari, Matthew Spry, Rhodri Jervis, Magda Titirici, Mary Ryan, Ainara
Aguadero, Jan Rossmeisl
(Invited) Ho-Free, Highly-Selective Electrocatalytic Reduction of Nitrates to Ammonia with Solar-
t0-AMMONIA EFfICIENCY S50 ...oviiiiiiieicee et bbb 2100
Meenesh R Singh, Nishithan Balaji C. Chidambara Kani, Joe Gauthier, Aayush R Singh



L06 Digital Session - Development of Catalytic Systems for Electroreduction of Nitrogen

(Keynote) Towards Robust Li-Mediated Electrosynthesis of Ammonia at High Rate and Faradaic

N o1 oSSR
Hoang-Long Du, Bryan Suryanto, Rebecca Hodgetts, Karolina Matuszek, Douglas Robert
Macfarlane, Alexandr Simonov

Determination of the Low Temperature Electrochemical Ammonia Synthesis Using Chromium

N LT [T TP PSP PP PR PR PPRUPPRPR
Sebastian Bragulla, Corinna Harms, Michael Wark, K. Andreas Friedrich

L06 - Highly Specific Electrocatalytic and Bioelectrocatalytic Systems

(Keynote) Engineering Cyanobacteria for Nitrogen REAUCHION ..........ccccvvuiiiiiniiiiniicneecsecee s
Shelley D. Minteer

(Invited) Reduction of Carbon Dioxide and Activation of Nitrogen at Heme Type Porphyrin-

Complexes of 1ron EXIStING IN ENZYIMES .....c.oiuiiiiiiiiiieiie bbb
Iwona Rutkowska, Karolina Sobkowicz, Pawel J. Kulesza

(Invited) The Electrochemical Synthesis of Hydrogen Peroxide with Homogeneous Copper

Y] (=] 11 T TP T PR PR PR PP PRPRPRTON
Dennis G. H. Hetterscheid

L06 - Mechanistic Aspects of Nitrogen Electrochemistry

(Keynote) Reaction Pathways of Nitrogen Electrochemical Reduction as Probed through Infrared

SPECITOSCOPY v venveteesreneete ettt sttt ettt r ke h bt e e bbbt b e e e b e e e R e AR e b e b e et et e R e Rt R Rt b e e nn e n b nne s
Minhua Shao, Yao Yao

(Invited) Design Strategies of PdCu Bimetals for Engineering Selectivity Toward Nitrogen and

Ammonia from Electrochemical Nitrate REAUCLION ..........cccvviiviieieiere e
Jeonghoon Lim, Seung Woo Lee, Marta Hatzell

(Invited) Nitrogen Activation by Reduction and Oxidation: A Primer for Rigorous and

ReProduCible MEASUIEMENTS ........ccueiieiiiie ittt te st e et e e e e e st e besteaaeere e st eseeseenteseearears
Haldrian Iriawan, Suzanne Zamany Andersen, Xilun Zhang, Benjamin Comer, Jesus Barrio,
Ping Chen, Andrew Medford, Ifan Erfyl Lester Stephens, Ib Chorkendorff, Yang Shao-Horn

(Invited) Probing the Reaction Mechanism of the Electrocatalytic Reduction of Nitrate ..............c.cccceevenee.
Zixuan Wang, Danielle Richards, Samuel Young, Bryan R. Goldsmith, Nirala Singh

L06 - Unigue Aspects of Electrochemical Nitrogen Fixation

(Keynote) Electrochemical Routes to Nitrogen Fixation: Comparisons, Pitfalls and Breaking in

throUGN the Cat FIAP .....c.veieve ettt st eeae e et et e st e et e e teene e s e et e beseesreanes
Mark Symes

(Invited) High-Rate Ammonia Synthesis at Non-Aqueous Gas Diffusion Electrodes...........cccccoeiiiiinnnne
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