Direct Oxidation Fuel Cells I

r U

A #EQlo]l AT

i

)

ol
=

O Problem:

D Aoz Az

- T

Al

rr

Faol 93] Fsdrt 28y A,
@ Expensive

@ Steam Reforming HF-$& %

10 =

Ol

o
CHy + H:O —3H, + CO

ol

a4
H\:ﬂ—

KN
T

@ A%l Eag

® Oxy-reformingo. 2 <18 20730%2 && # 3}

Direct Electrocatalytic Oxidation of Hydrocarbon fuels is possible in Solid Oxide Fuel Cells.
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Solid Oxide Fuel Cells (SOFC) work as follows: Electrons react with oxygen from the air to produce oxygen anions
at the cathode, the ions diffuse through the electrolyte membrane, and finally the anions react with the fuel to
produce electrons and oxidation products.. Essentially, the energy from oxidizing the fuel is given to the electrons. It

1s important that the cathode and anode be electronically conductive but the electrolyte be an electronic insulator.
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SOFCs can theoretically operate on

Anode hydrocarbon fuels
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Electrolyte : YSZ (Yttria Stabilized Zirconia) Ir
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@ Excellent conductor

@ Ceria added to increase activity



© Fabrication of Dense layer + Porous electrode

New Fabrication Method Required:
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Stter ~1300°C Impregnation

A new procedure was required to fabricate the Cu-based, ceramic-metallic, composite anodes. Because of the
relatively low melting temperature of Copper oxides, the ceramic component i1s manufactured first, typically by
tape—casting methods with pore formers. The Cu and catalytic components (primarily ceria) are added in a separate

step by wet impregnation.



