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Environmental Engineering  Electrospun BPM development
» Removing phosphonate antiscalants » Reversible fuel cell with BPM
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Hohai University University of Arizona
2009 - 2013 2013 - 2018

A

THE UNIVERSITY THE UNIVERSITY
OF ARIZONA OF ARIZONA

=3

L iNRE L e

Transforming ENERGY'

A

University of Arizona National Renewable
2013 - 2017 Energy Laboratory
2018 - present
Bachelor Ph.D.
Environmental Engineering Chemical Engineering

e Fluid characteristics with
EFDC modeling

Techno-economic analysis of BMED

Bench scale zero-liquid discharge water
softening system

Electrocoagulation to remove dissolved silica
Alkaline-stable BPM development
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Research Expertise:

bipolar membrane development, electrospinning, MEA fabrication and development for

fuel cell/electrolysis/reversible fuel cell, electrochemical CO,/CO reduction

Teaching & Mentorship:
* Research Mentor of the Science Undergraduate Laboratory Internship (SULI) — U.S. DOE

* Research Mentor of the Community College Internship (CCl) — U.S. DOE
e Coach Mentor of Denver Public Schools’ CareerConnect Coach Program

Accomplishments:

e 11 peer reviewed papers since 2015, including 8 first-author papers

e 3 oral presentations at professional society conferences
e Exceptional performance in 2019 & 2020 & Key contributor award in 2020 at NREL
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BPM Development & Electrochemical Applications
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3D electrospun BPM with co-electrospun junction
* Lower water dissociation resistance

* Lower voltage

Better stability

Membrane
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lonomer fibers lonomer fibers
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BPM MEA for Fuel Cells and Electrolyzers
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CO,R Cell Architecture & Scaling-Up
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A Robust, Scalable Platform for the
Electrochemical Conversion of CO, to
Formate: Identifying Pathways to Higher
Energy Efficiencies

Yingying Chen, Ashlee Vise, W. Ellis Klein, Firat C. Cetinbas, Deborah J. Myers, Wilson A. Smith,

KOH Kzso4+ coz Todd G. Deutsch, and K. C. Neyerlin*
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*ACS Energy Letters, 5, 1825-1833, 2020. NREL | 6



Electrode Development & System Design for CO, Electrolyzer
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Future Work

Why Espun Catalyst Layer?

100% RH

100% RH

Er

» Increased inter-fiber porosity limits
effect of ionomer swelling at high RH

» Break-up of catalyst aggregates due to
particle shearing, improves gas reactant
access to electrochemical active sites

*Nano Energy 2020, 73, 104791.

Ink Structure Rheology vs.
Spinnability and Fiber Morphology
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