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Fig. 1. Dlrect energy conversion with fuel cells
in comparison to conventional indirect
technology
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Fig. 2. Efficients of different technologies as a
function of scale
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Fig. 3. The schematic shows the essential
features of the overall electrode

reactions of an SOFC unit
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Table 1. Applications for technical Ho/O2-fuel
cell systems
Fuel Cell System Te y Area
Range (Cely
Alkaiine Fuel cefl 60-90 °C 50-60%  35-50% KOH Space Applications/
(AFO) Traction Applications
Polymer Electrolyte  50-80°C  50-60%  Potymer Traction Applications/
Fuel Cell (PEFC) Memorane Space Applications
{Nation/Dow)
Phosphone Acnd 160-220°C  $5% Concenirated Predominantly Dispersed
Fuel cell (PAFC) Phosphonc Acid  Power Applicauons
(S0-500 kW. | MW,
S MW, 11 MW)
Molten Carbonate 620-660°C 60-65%  Moiten Carbonaie  Power Generaion
Fuel Cell (MCFC} Mele (Li,COY
Na,CO)
Solid Oxide Fuel 800-1000 °C  55-65% Yuripm-siabilized Power Generation
Cell {SOFCY Zirkondioxide
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Fig. 4. Proposal for SOFC cogeneration power

plants
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Table 2. Properties of SOFC materials

Electrolyte Anode Cathode Interconnect

YSZ. Y0, CeO, NUZO, LSM LSC  LuCO, FeCr
Bmol®) G40, ulloy
(11 moi%|
Spec. Geavity {giem’] 5.97 7.24 6409 6.73 722
Porosity <5 <5 30 <5 0
EL conductivity
Q'cm' wy50°C o1 012 R TH 100 950 30 T6%0
A700°C  0.03 004 3000 98 1080 30
loni¢ transference
number u9S0°C 1 07 - - - - -
a?0°C | 0.8s - - - - -
Thermal expansion 10.5 122 12-14 12 18-22  9.3-107 12.5
{emvem K x 10°)
Thermal conducuvity 3.8 - - - - - 2
Bend swreageh (MPa] 368 250 42 % - - tensite
uRT strength
520-720
Bend stesngth (MPa] 230 150-200 - - - - -
& high temperature
Fraciure toughness 3 3 - - - - -
{MPs Jm |t RT
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