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Role of NAFION in DMFCs
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NAFION: Structure
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The SAXS experiment
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In-situ Experimental design

Synchrotron
radiation
DORIS 11 keV

Flow cell Position sensitive
X-ray detector

NAFION sample

LR

Water-methanol

Sample characteristics:

O 175um thickness

O Molecular wt. : 250000
O 8 wt% sulfonic groups
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A In-situ in a flow cell

O Working conditions simulated:
» Dry
> In water
> In water-methanol mixture
» Pure methanol
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The fitting model : Discrete structure
elements
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The fitting model : Model equations
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Assumptions:

O Random distribution of particles
O Equally sized particles

Fitting parameters:

 Core thickness - ¢

Q Total shell thickness - s

O Scattering contrasts - An., An,

O Lateral dimensions of core and shell - a,b
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Results and discussion
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Information from model fit
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O Scattering from small particles of a=15A |,
b=45A, (c+s)=60A.

O Core is key to proton tarnsport.
Demonstrated by doubling of core
contrast for dry membrane compared to
water flooded state.

O Strongly dependent on volume
concentration of methanol.

 Macroscopic swelling in water from
difference in volume between dry and
water swollen sample.
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Conclusion

1 Simple structure models shown to successfully describe nano-
structure of ionomers.

L Model assumptions validated:
» Core channels key to proton transport
» Side chains unaffected by water

O Higher methanol concentration found to :
» Reduce core volume
» Dehydrates the ionic shell

Shrihari Sankarasubramanian PHYS-570 - Fall 2013 — Final Presentation



