Tatyana V. Reshetenko

TATYANA V. RESHETENKO, PHD

PROFESSIONAL INTERESTS

My research interests are in the field of fuel cell development, catalysis, electrocatalysis, and
material science. In the field of fuel cell research, my interest lies in the in-situ analysis of fuel
cell performance by the application of a segmented cell setup, the manufacturing and design of
membrane electrode assemblies (MEASs) for direct methanol fuel cells (DMFCs) and proton
exchange membrane fuel cells (PEMFCs). My experience and interests also include synthesis
and characterization of high-loaded metal catalysts as well as supported catalysts and carbon

nanomaterials.
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Languages:

Ph.D. in Chemistry (Catalysis)
Novosibirsk State University, Boreskov Institute of Catalysis, Russia

Development of bimetallic catalysts (Ni-Cu, Fe-Co, Fe-Ni) for production
of new carbon mesoporous materials from methane decomposition

Boreskov Institute of Catalysis is the world’s largest specialized institute
in the field of catalysis. The Institute carries out fundamental and applied
studies in all fields of catalysis. The institute is comprised of ~1000
people, has 34 research laboratories and 17 research groups.

Dr. Lyudmila B. Avdeeva, Dr. Zinfer R. Ismagilov
Master of Science

Adsorption)
Novosibirsk State University, Russia

in  Chemistry and Ecology (Catalysis and

Investigation of high-temperature H2S decomposition reaction on metal
oxides (Al.O3, a-Fe>03, V20s) by kinetic and optical methods

Dr. Dmitrii A. Arendarskii

Bachelor of Science in Chemistry, Ecology, and Nature Management
Novosibirsk State University, Russia

Investigation of chemical and ecological state of a snow blanket in
Novosibirsk region during winter of 1996

Dr. Olga V. Shuvaeva, Dr. Vasilii V. Kokovkin

English, Russian, Korean (basic), Japanese (basic).
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RESEARCH AND PROFESSIONAL EXPERIENCE

02.2015-present: Assistant Researcher (rank equivalent to Assistant Professor with
research track)
Hawaii Natural Energy Institute, University of Hawaii at Manoa
Honolulu, Hawaii, USA

e Conducting a study of spatial phenomena in proton exchange membrane fuel cells (PEMFCs)
with a segmented cell system, which allows in-situ measurement of the cell’s current
distribution to be recorded. The method provides simultaneous electrochemical impedance
spectroscopy (EIS), cyclic voltammetry (CV), and linear sweep voltammetry (LSV)
measurements at all segments and ensures unique and highly valuable information about the
PEMFC performance.

e Developing and verifying physical models for PEMFC EIS and studying variation of fuel cell
parameters (Tafel slope, proton conductivity, double layer capacity, oxygen diffusivity) with
current and other operating conditions.

e Investigating new non-Pt oxygen reduction catalysts based on Fe-N-C systems as an
alternative to Pt cathode in PEMFC.

e Validating a novel method for the determination of the oxygen mass transport coefficient in
gas and ionomer phases applicable to the PEMFC air electrode. The work was performed
under Army Research Office funding project “Determination of Oxygen and Hydrogen Mass
Transfer Coefficients in PEMFC GDE and Their Separation into Gas and Electrolyte
Contributions”, award number: W911NF-15-1-0188.

e Characterizing Li-ion cells in a battery pack using multi-channel impedance spectroscopy
(MIST) and study impacts of linear charging/discharging at low and high temperatures on
state of health, charge capacity and efficiency of lithium battery pack.

e Design research plans for experiments, perform experimental work, generate reports and
publish papers.

02.2011-02.2015: Junior Researcher
Hawaii Natural Energy Institute, University of Hawaii at Manoa
Honolulu, Hawaii, USA

o Examined the impacts of air contaminants (acetylene, propene, methyl methacrylate, 2-
propanol, bromomethane, naphthalene, and acetonitrile) on the spatial performance of
PEMFCs. The work was done in the framework of the Department of Energy (DOE) project
“The effect of airborne contaminants on fuel cell performance and durability”, award
number: DE-EE0000467.

e Developed a method for the determination of the oxygen mass transport coefficient in gas
and ionomer phases applicable to the PEMFC air electrode. Established an improved
empirical correlation between the overall oxygen mass transport coefficient and the gas
diluent molecular weight. The work was performed under Army Research Office funding
project “Separation method for oxygen mass transport coefficient in two phase porous air
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electrodes - Transport in gas and solid polymer or liquid electrolyte phases”, award number:
WO11NF-12-1-0549.

Studied the effects of polytetrafluoroethylene (PTFE) variations in the gas diffusion layer
(GDL) on PEMFC performance. The work was done in the framework of the DOE project
“Applying segmented cell hardware and methods to study the effects of defects in PEMFC
membrane electrode assembly (MEA) components”, Phase 2.

Designed research plans for experiments, performed all experimental work, generated
reports, and published papers.

12.2007-02.2011: Post-Doctoral Fellow Researcher

University of Hawaii at Manoa, Hawaii Natural Energy Institute
Honolulu, Hawaii, USA

Investigated the impact of variations in operating parameters on the distribution of PEMFC
performance along a flow field as well as the distributions of voltage losses (activation,
ohmic, concentration, and mass transfer) by applying the segmented cell system.

Studied the effects of local variations of fuel cell materials’ properties (defects) on PEMFC
performance and durability. The work was done in the framework of the DOE project “A
feasibility study for the use of segmented cell hardware and methods to study the effects of
defects in PEMFC membrane electrode assembly (MEA) components”, Phase 1.

Examined the impact of fuel contaminant (carbon monoxide) on the spatial performance of
PEMFC. The work was done in the framework of the DOE project “Hydrogen fuel
contaminant testing and analysis for PEM fuel cells”.

Investigated the effects of flow fields design on spatial PEMFC performance to improve the
fuel cell performance as well as the bipolar plate design.

Prepared research plans, performed experimental tests, wrote reports, and published papers.

02.2005-12.2007: Senior Researcher

Samsung SDI, Corporate R&D Center, Energy Lab, Fuel Cell Project
Suwon, South Korea

Designed a membrane electrode assembly (MEA) for direct methanol fuel cells (DMFCs).

Developed an optimal structure and composition of electrodes as well as conducted a study
of the fuel cell performance by electrochemical methods (EIS, VI curves, and CV).

Investigated new materials (catalysts, membranes, and diffusion media) for DMFCs and
PEMFCs.

Generated experiments plans, wrote reports and patents, and published papers.

01.2004-02.2005: Scientific Researcher

Boreskov Institute of Catalysis, Russia
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» Studied the evolution of copper-containing catalysts (Cu/SiO., Cu/ZnO, Cu/ZnQ/SiO,) for
methanol synthesis during their preparation (calcination and reduction).

e Investigated the mechanism of methanol synthesis on copper containing catalysts (Cu/SiO2,
Cu/ZnO, Cu/ZnO/Si0y) by FTIR.

o Designed experiments, prepared reports, and publishing papers.

10.1999-12.2003: Scientific Researcher, Post-graduate Student
Novosibirsk State University, Boreskov Institute of Catalysis, Russia

« Investigated the coprecipitated high-loading Fe-Al>Os, Fe-Co-Al>O3, Fe-Ni-Al203, Ni-Cu-
Al>0O3 metal catalysts for methane decomposition. Studied the genesis of a composition and
structure of active component of the catalysts during drying, calcination, reduction, and
reaction by XRD, EXAFS, radial electron density distribution (REDD), TEM, FTIR and
Maossbauer spectroscopy.

o Conducted a study of the activity of these catalysts in a process of methane decomposition,
which resulted in carbon deposition and hydrogen production at moderate temperatures (600-
675°C). Established high efficiency of the catalysts in methane decomposition.

o Developed a new carbon mesoporous material. Investigated the carbon material by TEM,
SEM, Raman spectroscopy, XRD, and adsorption techniques. The formed carbon was shown
to deposit in a shape of filaments or fibers. For this reason, it was called catalytic filamentous
carbon, which is a new family of mesoporous carbon materials possessing the unique
structural and textural properties.

o Designed experiments, wrote reports, and published papers.

08.1998-10.1999: Senior Specialist
State Committee on Environmental Protection of Koryak Region,
Palana, Russia

09.1996-06.1998: Research Assistant
Novosibirsk State University, Boreskov Institute of Catalysis, Russia

o Studied heterogeneous decomposition of H>S on bulk oxides: y-Al20s, a-Fe20s3, and V205,
by kinetic and optical (FTIR, ESDR) methods.

TEACHING EXPERIENCE

2002: Teaching Assistant
Novosibirsk State University, Novosibirsk, Russia
e Instructed “Physical chemistry practical training”

1998-1999: Lecturer
Public school, Palana, Russia
e Instructed chemistry courses for 8 and 9 grades
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HONORS AND AWARDS

1. Post-Doctoral Fellowship 2007-2011
Hawaii Natural Energy Institute, USA

2. Travel grant for 13t International Congress of Catalysis 2004
Russian Foundation for Basic Research, Russia

3. 3" place, Young Scientist’s competition 2004
Boreskov Institute of Catalysis, Russia

4. 3" place, Annual Competition of the Research Projects 2002
Boreskov Institute of Catalysis, Russia

5. NWO0-2001 2001-2003

Netherlands Organization for Scientific Research
Boreskov Institute of Catalysis, Russia

6. REC-008 2000-2003
U.S. Civilian Research and Development Foundation
for the Independent States of the Former Soviet Union (CRDF)
Novosibirsk State University, Russia

7. B.S. degree with honors (GPA 4.85/5.00) 1996
Novosibirsk State University, Russia
8. M.S. degree with honors (GPA 4.90/5.00) 1998

Novosibirsk State University, Russia

AWARDED PROPOSALS

Tatyana V. Reshetenko, “Active and Durable PGM-free Cathodic Electrocatalysts for Fuel Cell
Application”, DE-FOA-0001874: Topic 1la — Energy Materials Network (EMN) — ElectroCat.
US$250,000; 2018-2020.

Tatyana V. Reshetenko (Pl), “Determination of oxygen and hydrogen mass transfer
coefficients in PEMFC GDE and their separation into gas and electrolyte contributions” Grant
No. W911NF-15-1-0188, awarded by ARO (Basic and Applied Scientific Research Program,
Research Area 7.2. Electrochemistry), US$ 366,519; 1 June 2015 — 30 November, 2018.

Tatyana V. Reshetenko (Pl), “Separation method for oxygen mass transport coefficient in two
phase porous air electrodes - Transport in gas and solid polymer or liquid electrolyte phases,”
Grant No. W911NF-12-1-0549, awarded by ARO, US$ 50,000; 15 September 2012 — 14 May,
2013.

Jean St-Pierre (PI), Tatyana V. Reshetenko (co-Pl), “Applying segmented cell hardware and
methods to study the effects of defects in PEMFC membrane electrode assembly (MEA)
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components”, Sub-contract award NEE-0-40577-01 under prime contract DE-AC36-08-
G028308, awarded by DOE; US$ 200,000; 3 May, 2010 - 2 July, 2011.

Guido Bender (Pl), Tatyana V. Reshetenko (co-Pl), “A feasibility study for the use of
segmented cell hardware and methods to study the effects of defects in PEMFC membrane
electrode assembly (MEA) components”, Sub-contract award ZFH-8-88547-01 under prime
contract DE-AC36-99G010337, awarded by Department of Energy; US$ 60,000; 1 July, 2008 —
31 January, 2009.

SUBMITTED PROPOSALS

Tatyana V. Reshetenko, “Next Generation MEA for DMFC application”, DE-FOA-0001874:
Topic 3b — Innovative Reversible and Liquid Fuel Cell Component R&D. HNEI is a
subcontractor for this project led by EEWI (Dr. Madeleine Odgaard). US$225,000; 2018-2021.

Tatyana V. Reshetenko, “Development of Durable Active Supports for Low Platinum Group
Metal Catalysts” DOE-EERE SBIR Phase 11 DE-FOA-0001794. HNEI is a subcontractor for this
project led by Pajarito Powder LLC (Dr. Barr Zulevi). US$100,000; 2018-2020.

Tatyana V. Reshetenko (PI), “Collaborative University of Hawaii and University of New
Mexico: Mass-transport phenomena inside of PGM-free cathodic catalyst layers in alkaline
exchange membrane fuel cells”, National Science Foundation, PD-16-1403, Process Systems,
Reaction Engineering and Molecular Thermodynamics. US$ 294,661; July 2017 — June 2020.

SUBMITTED CONCEPT PAPERS

“Development of new generation low temperature PEMFCs operated on reformed liquid fuels
for automobile application”, ARPA-E, Funding Opportunity Announcement No. DE-FOA-
0001858, Technical category 2; Subcategory D (Fuel Cell — Transportation), 2018.

“Active and Durable PGM-free Cathodic Electrocatalysts for Fuel Cell Application” DOE Office
of Energy Efficiency and Renewable Energy, Funding Opportunity Announcement No. DE-
FOA-0001874, Topic 1 — Energy Materials Network (EMN) — ElectroCat, 2018.

“Durable Platinum Group Metal-free Electrocatalysts” DOE Office of Energy Efficiency and
Renewable Energy, Funding Opportunity Announcement No. DE-FOA-0001874, Topic 1 —
Energy Materials Network (EMN) — ElectroCat, 2018.

“PGM-Free Structured Multilayer Architecture Cathode Layers for Fuel Cell Application” DOE
Office of Energy Efficiency and Renewable Energy, Funding Opportunity Announcement No.
DE-FOA-0001874, Topic 1 — Energy Materials Network (EMN) — ElectroCat, 2018.

“Next Generation MEA for DMFC application” DOE Office of Energy Efficiency and
Renewable Energy, Funding Opportunity Announcement No. DE-FOA-0001874, Topic 3b —
Innovative Reversible and Liquid Fuel Cell Component R&D, 2018.
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“Unconventional carbonaceous catalyst supports for improved performance and durability” DOE
Office of Energy Efficiency and Renewable Energy, Funding Opportunity Announcement
Number - DE-FOA-0001224, Subtopic 1b.2, 2015.

PROFESSIONAL SOCIETIES

Member:
The electrochemical society, San Francisco, CA, USA Since 2008

PROFESSIONAL ACTIVITIES AND SERVICE

Reviewer:

Journal of Power Sources, Applied Catalysis A, International Journal of Hydrogen Energy, Fuel
Processing Technology, The Journal of Physical Chemistry, Applied Surface Science, Journal of
Chemistry, Journal of Energy Chemistry, Electrochemistry Communications, Catalysts, lonics,
Journal of the American Society, Journal of the Electrochemical Society.

CITATION

Web of Knowledge: 1210 citations, “h-index” is 18 (October 11, 2018).
Google Scholar: 1618 citations, “h-index” is 22 (October 11, 2018).
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