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D Obicct For This Study, MEAs Were Produced At |  MEA Processing And Aging Effects Are The
Hwlal e Los Alamos National Laboratory (LANL) F1  Focus Of ORNL/LANL Collaboration

* Collaborate with PEMFC developers/manufacturers | | * The full study was designed to evaluate several
to evaluate MEAs using advanced microstructural - | | -p Nafion 112 MEAs were fabricated at LANL £  gspects of MEA processing, including effects of:

membrane

izati ' . sing the “decal process’. - ; ;
characterization techniques d i : .+ recast Nafion content in catalyst layers
* Elucidate MEA degradation mechanisms

- = 1. catalyst inks painted onto
. B R Teflon-coated fiberglass | different catalysts (Pt, PtRu, Pt,Cr, PtCoCr) on the
 Structural and compositional changes as a function | | = substrate (decal) and heat- | distribution of recast Nafion in electrocatalysts
of MEA processing B i treated -

_ _ | 2. decals hot-pressed onto both - catalyst painting process (hand vs. mechanical)
" MolpnoRgieg) caades Dea NG QUG Mt sides of Nafion 112 membrane g1  « effect of H,SO, boiling step on MEA structure

aging/use & ' LI @ 21 L) e Structural changes to MEA due to aging were also

R e T g : 3. decals peeled off leaving MEA § ; :
° Optlmlze MEA _perform_ance by utilizing the = ' 1 4 vea Eoiled " 0.5M HgSO : investigated:
microstructural information ' ' SRS

for 2h, boiled in DI H,0 For 2h, £ » Performance was measured using LANL single cel
Collaboration with industry, academia, and then dried @60°C for 30min ' testing system (see Springer et al, J. Electrochemical Soc. 140 (1993)

national labs is welcome! -  MEASs aged for times up to 4000h

Effect Of Recast Nafion lonomer Content ||  LANL MEA Electrode Recast Nafion
On Structure Of Catalyst Layers Content Was Varied From 20%-40%

carbon micro-sphere G e e T e
catalyst support

recast Nafion ionome

it L 8 Sl - o o et A N i I recast Nafion
Pt catalyst particle et | S W N Sl | bt NeeeA TR Mty Y || appears denser
e L T gl B x W S o || than membrane

composition

The amount of recast Nafion polymer within catalyst layer
IS Important to overall performance:

* Binds catalyst/carbon together (structural integrity - Higher recast Nafion polymer content within catalyst layer (marked by = )results in a
« Serves as proton conductor (as well as oxygen barrier) .| more open structure with greater separation between aggregated carbon micro-spheres.

Thus, recast Nafion content must be optimized in electrodes.

Pt particles are not present within recast Nafion areas of electrode structure.
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Pl s el e et | - S content in
' o BT ' boiled MEA ~5 wt.%

Sulfur wt.%

S content in
non-boiled MEA <1

No structural change in electrodes due to H,SO, boilin _
There is a compositional change in Nafion membrane. | = = Distance (um
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