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Fig. 1. Direct 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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The schematic shows the essential
features of the overall electrode
reactions of an SOFC unit

Fig. 3.
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Table 1. Applications for technical Hz/O:-fuel
cell systems

Fuel Ceit Sysiem Te v P Area
Range 1Celly .
Alkaiine Fuel celt 6090 *C 50-60%  15+50% KOH Space Applicationy

{AFCY Traction Applications
Polymer Electmivie 5080 *C 50-60%  Polvmer Traction Appiicatons/
Fuel Cell (PEFC) Memorane Space Applications
(NalionDow)
Phosphonie Acid 160-220°C  $5% Concentrated Predominanity Disperscd
Fuel cell (PAFC) Phosphonc Acid Power Applications
(50-300 kW, | MW,
SMW. LI MW)
Molen Cacbonate 620-660°C  §0-657b  Moiten Curbonasie  Power Generation
Fuel Celt (MCFC) Melts (Li,COJ
Na,CO.)
Sotid Oxide Fuel $00-1000°C  $5-65%  Yurium-swbilized  Power Generstion
Celt (SOFC) Zickondioxide

(2004Y.0)
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Fig. 4. Proposal for SOFC cogeneration power
plants
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Table 2. Properties of SOFC materials

Elsctroiyte Ansde Cuthode Interconaect

YS2.Y.0, CeO, NZrO, LSM LSC  LiCrO, FeCr
Bowi®l  Gu.0, alloy
111 mol%]
Spec. Graviy [g/em’] 397 734 6.3-0.9 6.74 122
Porosity <5 <5 30 <s 0
£L. conduchvity
Qlan' wv0°C 01 0.12 000 00 9 30 7690
ac 0.0} 0.04 oo 98 {14 30
{ontc transference
number U9SH°C 1 07 - - - - -
AI0°C 1 08 - - - - -
Thermal expansion  10.5 122 1241312 13-22 95107 128
{cnvem K x 107]
Thermal conducuvity 3.8 - - - - - 2
Bend suength (MPa] 368 250 82 % - - tensile
aART sirength
520-720
Bend surength {MPa] 230 t50-200 - - - - -
at hugh temperature
Fracture toughness 3 3 - - - - -
(aPs Jm |3 RT
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Fig. 5. SOFC designs
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