THE POLYMER ELECTROLYTE

MEMBRANE FUEL CELL
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The Polymer Electrolyte Membrane
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A single polymer electrolyte membrane fuel cell.
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Electrochemistry of Fuel Cells
+ -
Oxidation half-reaction 2H, _— 4H + 4de

Reduction half-reaction O, + 4H + 4e > 2H,0

Cell reaction 2H, + O, ———» 2H,0
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Why a Fuel Cell Goes “Platinum”
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Pathway(s) altowing
conduction of hydrogen ions
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Pathway(s) allowing
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catalyst surface

Carbon
Platinum

Polymer electrolyte membrane with porous electrodes that
are composed of platinum particles uniformly supported
on carbon particles.

Water and Fuel Cell Performance
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The membrane/Electrode Assembly
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The backing Layers
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Enlarged cross-section of a membrane/electrode assembly showing structural details.
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AMIINNAAMNTAUVDILBALTALNAY (Rate of heat Generation in an Operating

Fuel Cell)
WUl oo cm’ VBILTA TIAINGH o UTILINA 80°C , 0.7 Volt uaz 0.6 Alcm’ (total
current of 60 A)
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Power due to heat = Total power generated — Electrical power
Pheat = Ptotal - Pelectrical
= (Videal X lean ) - (Veei X leei )

= (Videa = leen ) X leen
= (116 V-0.7V)x60A
= 0.46 V x 60 coulombs / sec x 60 seconds/min.
= 1650 J/min
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