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Advanced Membranes for Flow Batteries
Cy Fujimoto

Anion Exchange Membrane (AEM):
Ankm exchange
mmbrane

I. Polymer that contains bound
positive charges.

2. Alkaline stable AEM allows for
new electrochemical applications.

3. There is no accepted alkaline 
stable "state of the art" AEM.

Handful of small AEM companies 
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Third Party Durability Study:
Investigate IEC/Conductivity Loss and Mechanical Loss in I M KOH at 80 °C for I 000hrs.
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PF1 Non-degraded (L) and degraded (R): PF2 Non-degraded (L) and degraded (RI:

•

PAES Non-degraded (L) and degraded (R):

PE1 Non-degraded (L) and degraded fli): PE2 Non-degraded (L) and degraded (R): PFNI Non-dagradad (L) and degraded (R):

PPN1 Non-degraded (L) and degraded (R): PPN2 Non-degraded (L) and degraded (R): PPN3 Non-degraded (L) and degraded IR):

PPN4 Non-e^-,..uea (L) and degraded (R): PPN5 Non-degraded (L) and degraded (R): PPN6 Non-dew—Z-4 IL) and degraded (R):

111%

PS1 Non-degraded (L) and degraded {R): P52 Non-degraded {Li ana degraded (R): P53 Non-degraded (L) and degraded IR)

Process of AEM Synthesis:
To increase control of IEC of AEMs, needed to improve the process used in the amination of the halide containing polymer.
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Conclusions/Future:
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1.Interest in anion exchange membrane high.
2.Various polymers are being investigated, but the SNL polymer has shown promising durability.
3.Issues in controlling polymer IEC which was due to processing conditions.
4.Developed processing procedure that has shown full conversion of alkyl bromide to ammonium; better IEC control.
5.Membrane commercialization
6.Battery testing of new polymer architectures (Travis/Harry), send to collaborators.

Acknowledgements: Thanl<You to the DOE OE and especially Dr. Gyuk for his dedication and support to the ES
industry and Sandia's ES Program.

T

ENERGY

f."1 47 SA

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.
SAND No.

Sandia
National
Laboratories

SAND2019-14446C

This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.


