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Polymer electrolyte membranes are cost effective and
versatile components, useful for a broad spectrum
of electrochemical energy generation and storage
systems powering electric vehicles. They offer potential
advantages such as: (1) ease of fabrication using roll-to-
roll automated techniques lowering cost and facilitating
quality control, (2) capability of manufacturing large area
thin films with high flexibility, good interfacial electrode/
electrolyte contacts and (3) possibility of using tailored
additives to achieve required properties. Fuel cell and
battery electric vehicles, both use electric drivetrains,
where battery electric vehicles (BEV) power their motors
solely with batteries, while fuel cell electric vehicles
(FCEV) are hybrids, powered by a hydrogen fuel cell
and a small battery. FCEV are based mainly on proton
exchange membrane fuel cell (PEMFC) technology,
using a polymer electrolyte based on perfluorosulfonic
acid ionomers. This technology delivers high power
density and offers the advantages of a fast start-up time,
low weight and volume, and favorable power-to-weight
ratio, compared to other fuel cell technologies. However,
lowering cost and improving durability of all components
in general and PEM in particular, are still challenging large
scale deployment of FCEV. BEV is mainly based on Li-
ion technology that uses organic liquids as electrolytes.
Polymer electrolytes hold the promise of providing energy
storage with high volumetric and gravimetric energy
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densities at high power densities, yet with far less safety
issues relative to those associated with conventional
liquid or gel-based lithium-ion batteries, such as side
reactions, gas venting, and the need for sophisticated
seals to contain the liquids. However, they are still limited
by the level of conductivity of the solid electrolyte at room
temperature, requiring the use of external heating systems
to increase lithium ion transport. The development of safe,
more conductive solid electrolytes, together with low-cost
manufacturing processes are keys to further improvement
of this technology for electric vehicles. This presentation
shows NRC capabilities in developing, assessing and
manufacturing of advanced mechanically robust and
flexible polymer based ion conducting solid state electrolyte
membranes for applications in fuel cells and lithium
based batteries to power electric vehicles. Technologies
developed are addressing current challenges for FCEV
and BEV and are capable of meeting the demands of
high volume production, cost, performance and durability
requirements for automotive applications.
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