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Overview

Timeline and Budget:
• Project start date: October 1, 2021

• Project end date: September 30, 

2025

• Total budget: $2.0M ($500K/yr)

• FY23 Carry-over $318K

• FY24 Expected $500K

University Partners

U. Texas El Paso

Morehouse

Prairie View A&M U

Tenn. St. Univ.

Florida Int. Univ.

Inter Amer. (P.R.)

Southern Univ. (NO)

Virginia State Univ.

Navajo Tech Univ.

Bay Mills CC

Cankdeska Cikana 

CC

Turtle Mountain CC

Salish Kootenai

Tuskegee University

U. Texas Rio Grande Valley

Florida A&M University

University of Arizona

New Mexico State

Southern University (BR)

Southwestern Indian 

Polytechnical Institute

New Mexico Tech

Texas Tech University

Miami-Dade College

U. Texas San Antonio 

Nebraska Indian Community 

College

Howard University

N. Carolina A&T University

Notable Partners:

• GM, LBL, & US Army 

DEVCOM

• LANL Director’s office: 

URMPP

• NNSA MSIPP
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➢ Relationship building HFTO, LANL, 

Industry, and MSIs

➢ Provide opportunities to MSIs & scholars 

to participate in and perform cutting-edge 

FC research

➢ Encourage MSI scholars to pursue 

advanced degrees and enter the ‘H2 and 

FC Workforce’.

Project Goals:

Workforce Development for MSI 
Scholars: 

Approach:

Recruit, Train and 
Retain: 



• M.S. Mechanical Engineering (December 2022), University of Texas at El Paso

• Thesis: “THE QUALIFICATION OF SEALABILITY AND CREEP 

RELAXATION OF ADDITIVELY MANUFACTURED ZYTEL GASKETS 

FOR PEM FUEL CELLS”

• Focus: Hydrogen Fuel Cells, Gaskets, Leak Rate, Creep Relaxation, 

Additive Manufacturing 

Development 

of High-

Pressure FC 

Gaskets

Electrochemical 

Corrosion of 

Metals

Manufacturing 

Techniques for 

PEFC Electrodes• Post-master’s student at LANL (January 2023)

• Three focus areas: High Pressure PEMFC Gaskets, 

Electrochemical Corrosion of Metals, Novel Catalyst 

Manufacturing for PEMFC’s

Fall 
2020

Summer 
2021

Summer 
2022 

Post 
Master’s

Began 

Collaborating

Graduate 

Internship

Graduated M.S. in 

ME in fall 202

Retention Leads to Success (shown FY23, Updated for FY24)

Cortney Kreller Rod BorupRobert Lazarin

New hire: LANL Staff

Potential Impact: Developing the next generation workforce



Collaboration and Coordination: LANL-MSIs
Investigating Hydrogen Storage Materials

Rigobert Ybarra: UT-Rio Grande Valley

• MS student graduating Spring ’24

• Summer student at LANL ’22 and ‘23

• Beginning Post-Master’s  at LANL 

Summer ’24

• Synthesis and Characterization of graphite 

intercalation compounds (GICs).

• Study of GIC H2 storage capabilities

Rigobert Ybarra

Daniel Leonard

LANL Staff Scientist

M.S. 

Chemistry

May 2023 May. 2024

Summer, UGS

Accomplishments
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● Create multiple MEA samples as well as the degradation 

compounds which include: 2-Oxazolidinone, N,N’-bis(2-

hydroxyethyl)urea, N-(2-hydroxyethyl)ethylenediamine, and N-

(2-hydroxyethyl)imidazolidin-2-one

● Use HPLC instrumentation to create an analytical method to 

quantify the degradation compounds in the MEA samples

● Use NMR instrumentation to analyze the CO2 release and 

absorption in pre-synthesized MEA samples

B.S. Chemistry

Prairie View A&M

M.S. Analytical Chemistry

Prairie View A&M

HPLC SPECTRA

NMR SPECTRA

De’Ja Toole

B.S. Chemistry

Collaboration and Coordination: LANL-MSIs
Analysis of MEA degradation compounds during CO2 capture

Accomplishments

Post Bac Researcher

Los Alamos



Collaboration and Coordination: LANL-MSIs
Computational Investigation of H2 storage in GICs

Matthew Salinas

Daniel Leonard

LANL Staff Scientist

Matthew Salinas: UT-Rio Grande 

Valley

• Graduating Spring ‘24 

• 2nd Summer at LANL
• Ionic Conductivities of Zirfon and PBI

• Computational investigation of H2 
storage in GICs

• Beginning Chemistry PhD program 

at Dartmouth Fall ‘24

B.S. Chemistry

Post 

May 2023 May. 2024

UGS

at LANL

Accomplishments



94/2/2024

Collaboration and Coordination: LANL-MSIs
Developing Mechanically Enhanced Reinforced Membranes

• University of Texas-Rio Grande Valley: Marina Pacheco

• Summer student at LANL ’22 and ‘23

• Fabrication of reinforced membranes using a porous 

polypropylene substrate and in-situ polymerization to 

demonstrate enhanced mechanical properties

• Marina fabricated an anion 

exchange membrane and 

demonstrated hydroxide conductivity

of 31 mS cm-1 at 80 ºC and tensile 

strength of 36 MPa with elongation 

at break of 56%. 

• Marina is pursuing her Master’s 

degree in Chemistry at UTRGV

and will continue to work 

on hydrocarbon membrane

development

Sarah EJ Park, LANL staff

Accomplishment

May 2023 May 2024

GRAUGS

at LANL
Accomplishments



Industry Collaboration-General Motors 
Characterizing Bipolar Plate (BPP) corrosion with novel coatings for fuel cells

Highlights

Pt wire

Ag/AgCl

Sample

N2
Air

Applied Pressure

Gold plate 

plate

GDL

Gold plate

Sample A

GDL

➢ Designed an innovative 

and modular sample 

holder for direct 

comparison of corrosion 

data

➢ Enhanced setup for ideal 

uninterrupted testing
➢ Unique design allows 

for data accuracy and 

reproducibility  

✓ Characterized the corrosion 

resistance of new coatings on 

BPP materials for GM

✓ Designed high-precision, 

reproducible, novel method for 

measuring contact resistance

✓ Provide ICP-MS capability for 

GM to determine cation release 

rates

➢ Inductively-Coupled Plasma Mass Spectroscopy 

(ICP-MS) for low-level detection of cation 

release from materials

Lyra Troy

M.S. Chemical 

Engineering

Corrosion Cell

Interfacial Contact 

Resistance
Lexy Murphy

B.S. Computer 

Engineering

➢ Engineered a custom ICR 

template design for high 

resolution data

Element Concentration (ppb)

(47) Ti (52) Cr (55) Mn (56) Fe (57) Fe (60) Ni

<0.000 0.4444 0.2441 <0.000 <0.000 0.2370

<0.000 0.0826 0.1721 <0.000 <0.000 0.0677

<0.000 0.5109 0.3653 <0.000 <0.000 0.2302

<0.000 0.2333 0.2370 <0.000 <0.000 0.0203

De’Ja Toole

B.S. Chemistry

Accomplishments
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Industry Collaboration-Treadstone Collaboration
Characterizing the corrosion of coated and textured bipolar plated for fuel cells

Highlights

• AST Development

• Perform potentiodynamic and potentiostatic corrosion tests 

on novel bipolar plate materials supplied by Treadstone

• Characterize the corrosion voltage and currents during 

accelerated stress tests to analyze the performance of the 

bipolar plates in a fuel cell operating environment

✓ Characterized the corrosion of novel 

bipolar plates with different coatings 

materials for Treadstone

✓ Analyzed how varying surfaces of 

bipolar plates affect their performance 

during operation

✓ Developed new methods for 

structural health monitoring of fuel 

cells

Corrosion cell

WE/Sample

Electrolyte

Reference electrode: Ag/AgCl Counter electrode: Pt wire

Accomplishments
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National Lab Collaboration
Manufacturing Novel Electrodes for Improved 

Performance
Jabari Allen

 Graduate Research 

Assistant  

Started B.S. Computer 

Engineering Spring 2020 

at FAMU

Joined ASTERIX in Fall 2020 

as an undergraduate 

research assistant

2021 Summer 

internship at LANL
Graduated B.S. 

in Spring 2023

GRA position at LANL 

while pursuing Masters at 

UTEP 

2022 internship in 

MPA-11 at LANL

• Collaborative work between Berkley 
Lab, UT El Paso, and LANL

• Co-Advisors: Tommy Rockward, 
Rangachary Mukundan

• Monthly Meetings 

❑Heat map of platinum 

loading on spray coated 

membrane using X-ray 

fluorescence mapping

❑Manufacturing novel electrodes 

❑Investigating distribution of material on 

electrode surface using SEM 

❑Examination of substrate 

and catalyst ink 

interaction 

Rangachery Mukundan

Accomplishments
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M2FCT Collaboration-General Motors
Determining parameters needed for membrane durability and lifetime 

predictions for fuel cells

Highlights

✓ Presented findings at M2FCT Consortium

✓ Characterized cerium mobility in membranes with 

new additives

✓ Provided General Motors with experimental data 

needed for modeling and membrane lifetime 

parameters

Lyra Troy

M.S. Chemical 

Engineering

➢ Characterize Ce3+ movement in novel membranes using 

controlled test cell and XRF imaging techniques

➢ Utilize cation migration profiles to determine critical 

lifetime parameters from modeling

Membrane samples in test cell

XRF Mapping

B.S. Chemical Engineering

B.S. Mathematics

University of Arizona

M.S. Chemical 

Engineering

University of Arizona

Post Master’s 

Researcher

Los Alamos National 

Laboratory

May 2020 Dec. 2022 Oct. 2022-Present

Accomplishments



H2NEW Collaboration

Building New Capabilities and Enhancing Skillsets

Daniel Leonard & Tommy Rockward

LANL Staff Scientists

Brandon Cepeda – UT-El Paso 

• Graduate Research Assistantship
• Started Spring ‘24 at LANL

• Design of lab-scale, high-pressure liquid alkaline water electrolysis 
test station   

• Work will build new capabilities for Hydrogen for Next-

generation Electrolyzers of Water (H2NEW) Consortium

• Electrode design and development for battery replacement

Accomplishments



154/2/2024

2019

• B.S. Mechanical Engineering from Florida international University (FIU)

• Started Ph.D. in Materials Science and Engineering at FIU

2021

• Joined Partnership in Research and Education Consortium in Ceramics and Polymers (PRECCAP)

• Interned at Los Alamos National Laboratory (LANL) as an MSIPP Graduate Research Assistant

2023

• Obtained Ph.D. in Materials Science and Engineering from FIU 

• Started as a Postdoc research Associate at LANL at the MPA-11 group 

2024

• Develop novel techniques for the structural health monitoring of 
corroding systems and MEA manufacturing

Gonzalo Seisdedos 

Ph.D. in Materials Science and Engineering

Postdoc Research associate at LANL in the MPA-11 group

Internal Cross-Group Collaboration: LANL 

Accomplishments
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Collaboration and 

Coordination: LANL- Navajo 

Technical University



174/2/2024
174/8/21Managed by Triad National Security, LLC, for the U.S. Department of Energy’s NNSA.

Modification of a Slot Die Coater 

Electrode Manufacturing: Project 1

Ink Parameterization and Surface Treatment

Slot Die Coater

Wettability challenges on 

GDLs
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Accomplishments: Team 1



194/2/2024

AM Enables Solutions to Complex MEA 

Manufacturing Challenges: Team 2

Design considerations to improve electrode 

manufacturing process



204/2/2024

Recruit, Train and Retain: 

Summary & Proposed Future Work

”Any proposed future work is subject to 
change based on funding levels”

• Continued to provide opportunities and 

collaborations in the form of internship, 

trainings,  thesis advisory, and joint project 

interactions, etc.

• Maintained the momentum developed over 

the prior years

• Scholars are utilizing their skillsets to make 

valuable contributions and are learning new 

skills 

• Build upon successes to show ROI to 

sponsors

• Sustain the program to afford more 

opportunities

• Recruit, train and retain

• Grow the number of collaborators

• Grow the number of MSIs
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