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+ I Promise from Emerging Battery Technologies/Industries

Flow Batteries
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Sodium (Na) Batteries
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Global NalB production capacity is expected to reach 40-
100 GWh by 2030 (Wood Mackenzie, 2023)



Precompetitive
5 1 Deployment

Flow Batteries

R&D Technical

Innovations

Active Materials
(Anode, Cathode)

Electrolytes
Power Electronics

Membranes/
Separators

Electrodes,
Bipolar plates

Accelerating the
Discovery Loop

Non-Technical
Advances

* Scalable
manufacturing

* Supply chain
analytics/development

* Interconnection
Queues

» Bankability

+ Standardization

* Tax Credits

» Regulatory Hurdles

» Standardization of the
RFB system

Zinc (Zn) Batteries

R&D Technical
Innovations

» Active Materials
(Anodes, Cathodes)

 Electrolytes

* Power Electronics/
Integration

» Separators

Non-Technical
Advances

* Improved/Supported
Manufacturing

* Education (public
relations for Zn
batteries)

 Zn-Specific Codes,
Standards, and
Validation

 Demonstrations/
Validation Resources

* Industry Cooperation
» Pack/System Design

* Inactive Materials
Cost Reduction

Innovations Toward Cost-Effective

Sodium (Na) Batteries

R&D Technical

Innovations

 Active Materials
(Anodes, Cathodes

 Electrolytes

* Power Electronics/
Integration

» Accelerated
Materials R&D

Non-Technical
Advances

Manufacturing
Supply Chain
Education (public
relations for Na
batteries)
Na-Specific Codes,
Standards, and

Validation

Demonstrations/Testing
/ Validation Resources

Lifecycle Analyses/ End
of Life

Workforce




s 1 Thanks!

Technology Strategy Assessment Authors:

Flow Batteries Zn-Batteries

Vince Sprenkle (PNNL) Erik Spoerke (SNL)

Bin Li (ANL) Esther Takeuchi (BNL, SBU)
Lu Zhang (ANL) Justin Connell (ANL)

Lily Robertson (ANL) Sanja Tepavcevic (ANL)

Zhiguang Li (ANL)
Patrick Balducci (ANL)

Erik Spoerke’s work at Sandia National Laboratories is supported
through the U.S. Department of Energy’s Office of Electricity Energy

Storage Division. Special thanks to Ben Shrager, DOE lead for SI 2030.

Contact: Erik Spoerke (edspoer@sandia.gov)

%, U.S. DEPARTMENT OF ' Qe
L2\ 5 -Aﬂ
N /

National Nuclear Security Administration

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering
Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National
Nuclear Security Administration under contract DE-NA0003525.

Sodium Batteries
Erik Spoerke (SNL)
Venkat Durvasulu (INL)
Hill Balliet (INL)

Sandia
National
Laboratories



