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High Temperature Operation of a

PEMEC

o Faster Electrochemical Kinetics
o Better water management

o High-quality waste heat

o Enhanced CO tolerance
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Preparation ot Composite Membranes

o Recast Membranes from Nationsolution
o Impregnation of metal oxides

o Post-treatment of membranes using
and acid

o Metal Oxides: S10,, T10O, and Al,O;
o Electrodes: Commercial ETEK Electrode
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Fuel Cell Pertormance-Degussa Huls MO,

100% RH 130°C H -0,

® Control Nafion R-0.26
Silica Composite R-0.25
Titania Composite R-0.25
Alumina Composite R-0.5
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Pertormance at 75% RH

75% RH

® Control Nafion R-0.9

*  Titania Composite R-0.35
<€ Silica Composite R-0.33
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Fuel Cell Performance- AA

oxides

100% RH 130°C
® Silica Composite R-0.23
€ Titania Composite R-0.41
A Control Nafion R-0.26
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Pertormance at 75% RH

75% RH

® Control Nafion R-0.9
Silica Composite R-0.29

*  Titania Composite R-0.58
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Characterization ot composite membranes

o EPMA
o SAXS

o Fluorescence

o IEC measurements
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Microprobe Analysis
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Microprobe Analysis
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SAXS Studies
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Fluoroscence Experiments

Nafion #l2&3
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DMA Measurements

Ti02 (AA)
Si02 (AA)
Al203 (AA)
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What 1s the Chemistry???

Fuel Cell Performance depends on
o Chemistry of various of oxides
o End groups

o Reactivity of metal 10ns

o Interaction of Nafion with metal oxides
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What 1s the Chemistry???

Fuel Cell Performance depends on
o Chemistry of various oxides

o End groups

o Reactivity of metal 10ns

o Interaction of Nafion with metal oxides
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Possible Mechanisms

Metal Oxide
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Possible Mechanism

Metal Oxide Metal Oxide
1 2
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Metal Oxide Metal Oxide
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Electrode Kinetic Parameters- DH
oxides
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Membrane

(mV/decade)

Cell Potential

at 600 mA/cm?
(mV)
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[IEC Measurements

Metal Oxide

Si0, (AA)

Si0, (D H)

ALO, (AA)

Al,O; (DH)

TiO, (AA)

TiO, (AA)-(acid
treated /degreased
T10, (AA)-silylated

TiO, (DH)
ZrO, (AA, Aldrich)
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Future Work

o Moditication ot Surtace Chemis
other Metal Oxides- Degreasing, Si

o H,-Air studies

o Lifetime studies
o DoE goal- 120° C and 50% RH at 2 atm
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