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Project Goal: To develop quantitative measurements
to correlate the structural and dynamical properties of

polymeric electrolyte membrane (PEM) materials with Structure Dynamics

the transport of hydrogen ions through the PEM. t

Measurement/Characterization

Why are these things important?
Polymer Structure (scattering)

Polymer/Water Dynamics (QENS) Polymer
Catalyst ink structure ﬂzﬁﬁgﬁ ma s
MEA interface structure and diffusion
In situ measure of water dynamics Elactrrs
conducted
through H* lons
Focus Areas SRRy
elactrode
_ by carborn Ll
Processing and Structure particles felEmas
Polyelectrolyte Blends
Catalyst ink structure =
Fundamental membrane structure Carbon )
Fundamental polyelectrolyte scattering particle _ Oxidation
New Materials (SNU) , Reduction
Platinum
bonded
to carbon __ e

Key Factors Influencing Structure Formation and Performance
How to measurell
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Project Goal: To develop quantitative measurements
to correlate the structural and dynamical properties of
polymeric electrolyte membrane (PEM) materials with
the transport of hydrogen ions through the PEM.

Structure Dynamics

Measurement/Characterization v

Polymer Structure (scattering)
Polymer/Water Dynamics (QENS)
Catalyst ink structure

MEA interface structure and diffusion
In situmeasure of water dynamics

Membrane Orientation: Probe of Morphology
Focus Areas

Processing and Structure Membrane Processing and Structure
Polyelectrolyte Blends

Catalyst ink structure Polyelectrolyte Blends
Fundamental membrane structure

Fundamental polyelectrolyte scattering

New Materials (SNU)

Key Factors Influencing Structure Formation and
Performance
How to measurel!
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Why use orientation of a membrane?

» Can aid in understanding relaxation behavior
» Probe the morphology

» Elucidate structure-property relationships
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The cartoon images show the
simulated intersection of the
scattering ring with the Ewald
Sphere as the ring is rotated. o ai e oo o
These are compared with
detector images taken from
oriented membranes with 2
different rotational angles.

Simulation courtesy of Kevin Yager
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Potential Benefits

o Determination of "true” structure
» Shape of clusters?
s Distribution of crystallinity?
s Large scale heterogeneities?

» Through-film structure?

3-D image courtesy of Kevin Yager
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Blend behavior revealed by SANS/SAXS
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