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Computational Screening of Inorganic Solid Electrolytes for Suppression of Dendrite Formation in
Lithium Metal Anodes, ACS Cent. Sci., (2018) 4, 996-1006.

V. Sumaria, D. Krishnamurthy, V. Viswanathan, Quantifying Confidence in DFT Predicted Surface
Pourbaix Diagrams and Associated Reaction Pathways for Chlorine Evolution, ACS Catal., (2018)
8, 9034-9042.

O. Vinogradova, D. Krishnamurthy, V. Pande, V. Viswanathan, Quantifying Confidence in Den-
sity Functional Theory Predicted Surface Pourbaix Diagrams at Solid-Liquid Interfaces and its
Implications for Electrochemical Processes, Langmuir, (2018) 34, 12259-12269.

G. Houchins, V. Viswanathan, Quantifying confidence in density functional theory predictions of
magnetic ground states, Phys. Rev. B, (2017) 96, 134426.

Z. Ahmad, V. Viswanathan, Quantification of uncertainty in first-principles predicted mechanical
properties of solids: Application to solid ion conductors, Phys. Rev. B., (2016) 94, 064105.

S. Deshpande, J. Kitchin, V. Viswanathan, Quantifying Uncertainty In Activity Volcano Relation-
ships for Oxygen Reduction Reaction, ACS Catal., (2016) 6, 5251-5259.

Electrification: System Analysis

73.
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75.

76.

77.

78.

79.
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81

82

A. Mohan, S. Sripad, P. Vaishnav, V. Viswanathan, Trade-offs between automation and light vehicle
electrification, Nature Energy, (2020) 5, 543-549.

V. Viswanathan, A. Epstein, Y.-M. Chiang, E. Takeuchi, M. Bradley, ]J. Langford, M. Winter, Flying
High on Batteries: The Daunting Electric Aircraft Challenge, Nature (2020) Invited Perspective
(under review).

A Bills, S Sripad, WL Fredericks, M Singh, V Viswanathan, Performance metrics required of next-
generation batteries to electrify commercial aircraft, ACS Energy Letters (2020) 5, 663-668.

S. Sripad, T. Mehta, A. Srivastava, V. Viswanathan, The Future of Vehicle Electrification in India
May Ride on Twwo Wheels, ACS Energy Lett., (2019) 4, 2691-2694.

S. Sripad, V. Viswanathan, Quantifying the Economic Case for Electric Semi-Trucks, ACS Energy
Lett., (2019) 4, 149-155.

V. Viswanathan, B. M. Knapp, Potential for Electric Aircraft, Nature Sustainability, (2019), 2,
88-89.

W. L. Fredericks, S. Sripad, G. C. Bower, V. Viswanathan, Performance Metrics Required of Next-
Generation Batteries to Electrify Vertical Takeoff and Landing (VTOL) Aircraft, ACS Energy Lett.,
(2018) 3, 2989-2994.

. J. A. Malen, V. Viswanathan, Regulating hot and cold, Nature Energy, (2018), 3, 826.

S. Sripad, V. Viswanathan, Performance Metrics Required of Next-Generation Batteries to Make a
Practical Electric Semi Truck, ACS Energy Lett., (2017) 2, 1667-1673.

M. Guttenberg, S. Sripad, V. Viswanathan, Evaluating the Potential of Platooning in Lowering the
Required Performance Metrics of Li-Ion Batteries to Enable Practical Electric Semi-Trucks, ACS
Energy Lett., (2017) 2, 2642-2646.
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83. S. Sripad, V. Viswanathan, Evaluation of Current, Future, and Beyond Li-Ion Batteries for the

Electrification of Light Commercial Vehicles: Challenges and Opportunities, J. Electrochem. Soc.,
(2017) 164, E3635-E3646.

84. T. Yuksel, S. Litster, V. Viswanathan, J. ] Michalek, Plug-in hybrid electric vehicle LiFePO, bat-
tery life implications of thermal management, driving conditions, and regional climate, J. Power
Sources, (2017) 338, 49-64.

Biomaterials

85. O. Sapunkov, A. Khetan, V. Pande, V. Viswanathan, Theoretical Characterization of Structural
Disorder in the Tetramer Model Structure of Eumelanin, Phys. Rev. Materials, (2019) 3, 105403.

86. L. Klosterman, Z. Ahmad, V. Viswanathan, C. J. Bettinger, Synthesis and Measurement of Cohesive
Mechanics in Polydopamine Nanomembranes, (2017) Adv. Mater. Interfaces, (2017) 4, 1700041.

87. Y. J. Kim, A. Khetan, W. Wu, S-E. Chun, V. Viswanathan, J. Whitacre, C. J. Bettinger, Evidence of
Porphyrin-like Structures in Natural Melanin Pigments Using Electrochemical Fingerprinting, Adv.
Mater., (2016) 28, 3173-3180.

Prior to CMU

88. V. Viswanathan, K. Pickrahn, A. Luntz, S. Bent and J. K. Norskov, Nano-scale limitations in metal
oxide electrocatalysts for oxygen evolution, Nano Letters, (2014) 14, 5853-5857.

89. H. S. Casalongue, S. Kaya, V. Viswanathan, D. J. Miller, D. Friebel, H. A. Hansen, J. K. Norskov, A.
Nilsson, H. Ogasawara, Direct observation of the oxygenated species during oxygen reduction on
a platinum fuel cell cathode, Nature Communications, (2013) 4, 2817.

90. J. Varley, V. Viswanathan, J. K. Nerskov and A. C. Luntz, Lithium and oxygen vacancies and their
role in LisO9 charge transport in Li-O9 batteries, Energy Environ. Sci., (2014) 7, 720-727.

91. P. Bai, V. Viswanathan, M. Z. Bazant, A dual-mode rechargeable lithium-bromine/oxygen fuel cell,
J. Materials Chem. A, (2015) 3, 14165-14172.

92. A.Jackson, V. Viswanathan, A. J. Forman, A. H. Larsen, Jens K. Norskov, T. Jaramillo, Climbing the
Activity Volcano: Core-Shell Ru@Pt Electrocatalysts for Oxygen Reduction, ChemElectroChem,
(2014) 1 (1), 67-71.

93. A.Jackson, V. Viswanathan, A. J. Forman, J. Nerskov, T. Jaramillo, Effects of a new electrochemical
cleaning protocol on Ru@ Pt core-shell ORR catalysts, ECS Transactions, (2013) 58 (1), 929-936.

94. V. Viswanathan, J. K. Nerskov, A. Speidel, R. Scheffler, S. R. Gowda, and A. C. Luntz, Li-Os
Kinetic Overpotentials: Tafel Plots from Experiment and First Principles Theory, J. Phys. Chem.
Lett., (2013) 4, 556-560.

95. A. C. Luntz, V. Viswanathan, J. Voss, J. Varley, J. K. Norskov, R. Scheffler and A. Speidel Tunneling
and Polaron Charge Transport Through LizOg in Li-O2 Batteries, J. Phys. Chem. Lett., (2013) 4,
3494-3499.

96. D. Friebel, V. Viswanathan, D. ]J. Miller, T. Anniyev, H. Ogasawara, A. Larsen, C. O’Grady,
J- K. Norskov and A. Nilsson, Balance of nanostructure and bimetallic interactions in Pt model
fuel cell catalysts: An in situ XAS and DFT study, J. Am. Chem. Soc., (2012) 134 (23), 9664-9671.

97. H. A. Hansen, V. Viswanathan and J. K. Nerskov, Unifying kinetic and thermodynamic analysis of
2e” and 4e” reduction of oxygen on metal surfaces, J. Phys. Chem. C., (2014) 118, 6706-6718.

98. V. Viswanathan, H. A. Hansen, J. Rossmeisl, and J. K. Norskov, Unifying the 2e™ and 4e™ reduction
of oxygen on metal surfaces, J. Phys. Chem. Lett., (2012) 3, 2948-2951.
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. V. Viswanathan, K. Thygesen, J.S. Hummelshgj, J. K. Norskov, G. Girishkumar, B. D. McCloskey,
and A. Luntz, Electrical conductivity in LioO9 and its role in determining capacity limitations in
non-aqueous Li-Og batteries, J. Chem. Phys., (2011) 135, 214704.

. B. D. McCloskey, A. Speidel, R. Scheffler, D. C. Miller, V. Viswanathan, J. S. Hummelshgj, J.
K. Norskov and A. C. Luntz, The twin problems of interfacial carbonate formation in non-aqueous
Li-Oy batteries, J. Phys. Chem. Lett., (2012) 3, 997-1001.

V. Viswanathan, H. A. Hansen, J. Rossmeisl, and J. K. Norskov, Universality in oxygen reduction
electrocatalysis on metal surfaces, ACS Cat., (2012) 2, 1654-1660.

V. Viswanathan, H. A. Hansen, J. Rossmeisl, T. Jaramillo, H. Pitsch, and J. K. Nerskov, Simulating
linear sweep voltammetry from first-principles: Application to electrochemical oxidation of water
on Pt(111) and Pt3Ni(111), J. Phys. Chem. C, (2012) 116 (7), 4698-4704.

B.C. Han, V. Viswanathan, and H. Pitsch, First-principles based analysis of electrocatalytic activity
of unreconstructed Pt(100) surface for oxygen reduction reaction, J. Phys. Chem. C, (2012) 116 (10),
6174-6183.

V. Viswanathan, and F. Wang, Theoretical analysis of the effect of particle size and support on
the kinetics of oxygen reduction reaction on Platinum nanoparticles, Nanoscale, (2012) 4 (16),
5110-5117.

M. Garcia-Mota, M. Bajdich, V. Viswanathan, A. Vojvodic, A. T. Bell, J. K. Norskov, Importance of
correlation in determining the electrocatalytic oxygen evolution activity on cobalt oxides, J. Phys.
Chem. C, (2012) 116 (39), 21077-21082.

V. Viswanathan, F. Wang, and H. Pitsch, Generalized Monte-Carlo based framework for simulating
catalytic and electrocatalytic systems, Comput. Sci. Eng., (2012) 14 (2), 60-68.

. J. S. Hummelshgj, et al.,, Density functional theory based screening of ternary alkali-transition
metal borohydrides: A computational material design project, J. Chem. Phys., (2009), 131, 014101.

. V. Viswanathan, V. Rai, and H. Pitsch, First-principles-based reaction kinetics model for oxygen
reduction reaction on Pt3Ni(lll), ECS Trans. 25 (1), 1353 (2009).

Patents

1

. Y.-M. Chiang, L. Li, D. Wang, V. Viswanathan, V. Pande, Electrolytes for Lithium Metal Electrodes
and Rechargeable Batteries using Same, U.S. Patent Application No. 16/430,803.

. M. Guttenberg, S. Sripad, V. Viswanathan, Placement of electric vehicle chargers and skyports.,
Provisional Application No. 62/973,541.

V. Pande, Y.-M. Chiang, V. Viswanathan, Current Collectors for Enabling Anode-free Lithium
Metal Batteries, Provisional Application No. 62/922,648.

Y.-M. Chiang, P. Guan, Z. Hong, R. Park, S. Sripad, V. Viswanathan, High Performance Solid
Electrolyte Batteries, Provisional Application No. 62/863,144.

G. Houchins, V. Viswanathan, Electrochemical Synthesis of Cementitious Compounds, Provisional
Application Filed.

. D. Krishnamurthy, Z. Schiffer, K. Manthiram, V. Viswanathan, Ionic Liquid Based Materials and
Catalysts for Hydrogen Release, Provisional Application Filed.

. Y.-M. Chiang, V. Viswanathan, L. Li, V. Pande, D. Krishnamurthy, Z. Ahmad, W.H. Woodford,
Lithium Metal Electrodes and Batteries Thereof, US Patent 20170288281, WO Patent 2017176936.
Licensed by 24M Technologies Inc.
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8.

9.

P. Bai, M. Bazant, V. Viswanathan, “A lithium-bromine rechargeable electrochemical system and
applications thereof”, U.S. Patent , WO 2016191551

P. Albertus, V. Viswanathan, J. Christensen, B. Kozinsky, R. Sanchez-Carrera, T/ Lohmann, High
specific-energy Li/O2-COs2 battery, US Patent 20120094193, WO Patent 2013077870, EP Patent
EP2792015 (Granted).

External Funding (Active) (Award amounts are the PI portion)

L.

10.

11.

12.

Title: High-fidelity Accelerated Design of High-performance Electrochemical Systems
* Source: ARPA-E DIFFERENTIATE.
e Award Amount: $1,581,103

. Title: CAREER: Engineering electrode-electrolyte interfaces through electrolyte selection

for improved performance in lithium-air batteries and fuel cell electrocatalysis
» Source: National Science Foundation.
o Award Amount: $500,000

Title: Fast-Discharge Capable Batteries
* Source: Aurora Flight Sciences.
o Award Amount: $250,000

. Title: Large-Area Lithium Electrode Sub-Assemblies (LESAs) Protected by Self-Forming

Microstructured Polymer-inorganic Single-ion Conducting Composites
* Source: ARPA-E IONICS.

o Award Amount: $613,312+$110,000

Title: Metal Hydrides
* Source: Google
o Award Amount: $50,000

Title: Design Principles for Tunable Electrode-Electrolyte Interfaces
* Source: Alfred P. Sloan Foundation
o Award Amount: $65,000

Title: Towards a Comprehensive Understanding through Coupled Theoretical-Experimental
Analysis of Dendrite Nucleation and Mitigation in Current and Next-Generation Li-Ion

Battery Anodes
e Source: Office of Naval Research
o Award Amount: $500,000

Title: Machine Learning Unified Synchronous Experimentation (MUSE): Autonomous Ex-

perimental Discovery/Optimization of Novel Electrode and Electrolyte Materials
* Source: Toyota Research Institute.
o Award Amount: $1,132,915

Title: Advanced PGM-free Cathode Engineering for High Power Density and Durability
* Source: DOE Energy Efficiency and Renewable Energy.
o Award Amount: $211,388

Title: Platooning for Improved Safety and Efficiency of Semi-trucks (PISES)
¢ Source: Department of Transportation, Mobility2l National University Transportation Center.
o Award Amount: $280,000

Title: Electric and Hybrid Electric Flights
e Source: Zunum Aero Inc.
o Award Amount: $100,000

Title: SEED: System for Electrolyte Exploration and Discovery
* Source: Quantumscape Corp.
o Award Amount: $10,000



External Funding (Past) (Award amounts are the PI portion)

L.

Title: Batteries for electric vertical take-off and landing aircraft
+ Source: Airbus A"3
o Award Amount: $270,000

. Title: Defending Cyberattacks on Electric, Hybrid, and AV Battery Systems

* Source: Department of Transportation, University Transportation Center.
o Award Amount: $127,500

Title: Electrolyte Design through Physics Driven Machine Learning.
* Source: Commonwealth of Pennsylvania PITA program.
o Award Amount: $105,000

Title: Analyzing and Defending CyberAttacks on Electric & Autonomous Vehicle Battery

Systems
 Source: Commonwealth of Pennsylvania PITA program.
o Award Amount: $122,803

Title: Identification of electrocatalysts and reaction mechanisms for electrochemical con-
version of methane to methanol using density functional theory

¢ Source: ACS Petroleum Research Fund.

o Award Amount: $110,000

Title: Data-driven discovery of Resilient Energy Storage for Grid Applications
* Source: Siebel Energy Institute.
o Award Amount: $50,000

Title: Enhancing the Oxygen Reduction Reaction for Polymer Electrolyte Membrane (PEM)

Fuel Cells
* Source: Volkswagen.
o Award Amount: $450,000

Postdoctoral Scholars

L.

SANE I

Pinwen Guan (Ph.D., Materials Science, Penn State University) 2018-
Rachel Kurchin (Ph.D., Materials Science, MIT) 2019-

Lei Zhang (Ph.D., Materials Science, Georgia Tech), 2020-

Dong Zhang (Ph.D., UC Berkeley), 2020-

Gregory Houchins (Ph.D., Carnegie Mellon), 2020-

PhD Students

—

© PN N

—
—
—_ O

Dilip Krishnamurthy (MechE) 2015-
Olga Vinogradova (ChemE) 2016-
Matthew Guttenberg (MechE) 2017-
Victor Venturi (MechE) 2017-
Holden Parks (MechE) 2017-
Adarsh Dave (MechE) 2017-

Yumin Zhang (MS&E) 2017-
Shashank Sripad (MechE) 2018-
Alexander Bills (MechE) 2018-
Varun Shankar (MechE) 2018-
Venkatesh Krishnamurthy (MS&E) 2018-



12.
13.
14.
15.
16.
17.
18.
19.
20.

Aniruddh Mohan (EPP) 2018-

Mgcini Keith Phuthi (MechE) 2019-
Lance Kavalsky (MechE) 2019-

Mohd Babar (MechE) 2019-

Shang Zhu (MechE) 2019-

Alexius Wadell (MechE) 2020-
Jiankun Pu (MechE) 2020-

Lydia Maria Tsiverioti (MechE) 2020-
Mingze Yao (MechE), 2020-

Research Staff

L.
2.
3.

Vedant Puri, 2020-
Paul Shen, 2020-
Ernest Zhang, 2020-

Masters Students

L.
2.

Hongyi Lin 2019-
Xiaoyu Sun 2020-

Former Post-docs

L

Zijian Hong (Ph.D., Materials Science, Penn State University) 2017-2020, Currently Faculty, Zhejiang
University

2. Abhishek Khetan (Ph.D. RWTH Aachen) 2017-2018, Tenure-track faculty, RWTH Aachen (2021).
3. Hasnain Hafiz (Ph.D., Physics, Northeastern University) 2018-2020, Currently Post-doc at Los

Alamos National Laboratory

Graduated Students (PhD)

L
2. Oleg Sapunkov 2014-2019 (currently at U.S. Army TARDEC)

3.

4. Gregory Houchins (Physics) 2015-2020 (currently Swartz Innovation Fellow at Carnegie Mellon,

Vikram Pande 2014-2019 (currently Research Engineer at Bosch RTC, USA)

Zeeshan Ahmad (MechE) 2015-2020 (currently postdoc at U. Chicago)

Co-Founder, Chement)

Graduated Students (Masters and Undergraudate)

L

ATl

o

Siddharth Deshpande 2014-2015 (currently Ph.D. student at Purdue University)

Vaidish Sumaria 2016-2017 (currently Ph.D. student at University of California, Los Angeles)
Andrew Lee 2016-2018 (currently Ph.D. student at Northwestern University)

Yoolhee Kim, (ESTP) 2016-2017 (currently Data-scientist at Citrine Informatics)

Mikael Matossian, (ESTP) 2016-2017 (currently Green Energy Engineer at United Nations Develop-

ment Programme)
Andrew Sams (ESTP) 2016-2017 (currently Consultant at West Monroe Partners)

Thomas Alumoottil (MechE) 2016-2017 (currently Safety CAE Integration Engineer at General
Motors)

Siying Li (ChemE) 2018-2019 (currently Ph.D. student at University of California, Berkeley)



Teaching Highlights

o 24-721, Instructor, Advanced Thermodynamics, Fall 2018, FCE Score 4.45/5.0, Fall 2016, FCE Score
4.43/5.0, Fall 2014, FCE Score 5.0/5.0.

* 24-643, Instructor, Electrochemical Energy Storage Systems, Fall 2019 FCE 4.23/5.0, Fall 2017 FCE
4.18/5.0 Spring 2016 FCE Score 4.46/5.0.

o Statistical Thermodynamics: Molecules to Machines, CMU’s first Massive Online Open Course
(MOOC) offered through Coursera. Enrollment: 10,000+, Completion rate: ~20%.

o Teaching Innovation Award, Finalist, Carnegie Mellon University.

Media Discussion of Work and Quotes

WIRED (Semi-Trucks)
Washinton Post (Semi-Trucks)
MIT Tech. Review (Semi-Trucks)
Real Engineering (Semi-Trucks)
Axios (Pickup Trucks)

Inverse (Semi-Trucks)

Quartz (Tesla/ Ultracapacitors)
Tech Xplore (ML Safer Batteries)
Electrek (Jaguar I-Pace)

Quartz (Batteries)

Wall Street Journal (Galaxy Note)
Inside EVs (Tesla Roadster)
Quartz (Batteries)

Air & Space Magazine

Inverse (E-Cigarette Fires)

MIT News (Batteries)

Chemistry World (Li-air Batteries)
Phys.org (Water Purification)

Inside EVs (Batteries)
Other media highlights

Reuters-1 (Semi-Trucks)

The Economist (Semi-Trucks)
Business Insider (Semi-Trucks)
Quartz (EV Batteries)

The Drive (Electric Hypercars)
Futurism (Semi-Trucks)

MIT Tech. Review (Electric Flights)
Freight Waves (Semi-Trucks)
Quartz (China, Batteries)

MIT Tech. Review (Batteries)
Axios (Electric Flights)

Jalopnik (Tesla Roadster)

Trib. Live (Electric Vehicles)
Quartz (Batteries)

MIT News (Batteries)

MIT News (Grid Storage)
Scientific American (Hype Chart)
Quartz (Batteries)

Consumer Reports (Batteries)

Appeared on National television CBS This Morning

Appeared on Bloomberg Green

External Service Highlights

Reuters-2 (Semi-Trucks)

Fortune (Semi-Trucks)

The Drive (Semi-Trucks)

The Drive (EV Powertrains)

Axios (Battery Sizing)

MIT Tech. Review (Electric Flights)
Inside Science (Electric Flights)
MIT Tech. Review (EV5s)

Quartz (Batteries)

WIRED (Electric Flights)

Axios (Electric Vehicles)

Wall Street Journal (Semi-Trucks)
Cleantechnica (Batteries)

WIRED (Battery Safety)

The Drive (Electric Vehicle Motors)
Quartz (Batteries)

Big Think (Batteries)

Design News (Batteries)

Jaloponik (Autonomous Vehicles)

» Organizer, Battery Modeling Webinar Series (BMWS): Weekly webinar series promoting early-

career researchers

¢ Organizer, Scientific Machine Learning Webinar Series

Editorial Advisory Board, ACS Energy Letters

» Executive member of APS Topical Group on Energy Research and Applications (GERA)

¢ Organized Telluride Meeting on “Molecular Chemistry in Electrochemical Energy Storage” in 2018


https://www.wired.com/2017/06/elon-musk-tesla-semi-truck-battery/
https://www.reuters.com/article/us-tesla-trucking-exclusive-idUSKCN1B42GC
https://www.reuters.com/article/us-tesla-trucking-exclusive/exclusive-teslas-long-haul-electric-truck-aims-for-200-to-300-miles-on-a-charge-idUSKCN1B42GC
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