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Electrolvvte@( 1/2)
&5

Material: SO@VAC&e solid oxide ceramics, typicpyovskites
Nernst: rea @ethe 1890s certain perovskatdyilized zirconias
7

Baur and Preisderr

Currently,yttrium staighiized zirconia (3, 8, or 10 percent yttria,
abbreviated to YSZ) is tst commonly used e for SOFC

Colloidal fabrication and co-sintefthg processeshamerged, whereby

YSZ membranes are produced as\thin filjms (~=10) on porous electrode
structures (reduced operating temper )
Alternative electrolytes (not ready for t al ex@nsion problems):
Scandium-doped zirconia (SDZ) is onductive thaYSZ
Gadolinium-doped ceria is even more ctive jdpartially
reduced in hydrogen at temperatures abov @@C

Lanthanum gallate with strontium doping on‘the A&-%if the
perovskite and magnesium on the B-site could be as&mperatures
as low as 600°C
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Tubular SQFC (6/9)

The oxndar%z> troduced via a central 81 injector tube and fuel gas i
supplied to the lor of the closed-end cathtobe.
The fuel flows past anode on the exterior efdéll and in a parallel

direction (co-flow) to idant gas.
The spent gases are @;@ed Into a common plevhere any
remaining fuel reacts.

For the current YSZ electro %rovide suffrii®@xygen conductivity,

it must be heatetb a high temperatdre (900 to 1,000°C)This means thal
expensivehigh temperature alloys used to house the fuel cell,
increasing its cost substantially. These
operating temperature whmvered to bet 6} 00 to 800°Gallowing the

longer service life for the fuel cell.
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Planar SQEC (1/8)
VAN

Structural rt for membrane/electrolyte assemby:

Electrol portedcarly planar cells. Thick electrolyte (typically
around 200 nmipwhieh leads to high resistance, requiring high
temperature op . Sulzer Hexis and Mitsuldiskavy Industries
are involved in this pe. Power densities) 1220 mW/cm.

Cathode-supported: allows for a thinner etdygte than
electrolyte-supported ce ut mass transpoitdimons and
manufacturing challenges m% this approach inféosi@anode-
supported thin-electrolyte cel

Anode-Supported. Advances In facturing techeshave
allowed the production of anode-sup ted cellpgsuting anode of
0.5 to 1 mm thick) with thin electrolyte h pemdensities in
laboratories: 600 to 800 mW/ém

Metal interconnect-supported. Lawrence m:“;:*'
Laboratory, Argonne National Laboratory, and*Cdvase pioneered
metal supported cells to minimize mass transfastasce and the use
of (expensive) ceramic materials. Problems to Sptimaterials.
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Planar SOEC (5/8)

AN
The planar%f@%j@supported SOFC with metal interects has benefitegl

from support f amental science and stack ldpveent undeDOE’s
SECA Program. Dévelgpment of a 1.8 W/cnaell under idealized
laboratory conditions; stacks that can achmtial power densities of
300 to 500 mW/crh

Sulzer Hexisbuilt 110 1 *V" monstration units based on itstetdyte-
supported technology with su llgy interconnetie latest version of the
units, integrated into a hot water/%%ing appkamas shown a degradatipn
rate of around 1 to 2 percent per 0 In oaotis operation, and abdut
2x higher with thermal cycling.

Mitsubishi tested a 15 kW system With@ |-ceramic MOLBIgador
almost 10,000 hours with degradation rate ercent per 1,000 hrg,
but without thermal cycles, and with power de% ing from 190 to
220 mW/cm. Because the interconnect is flat an&rekativieily, tless of the
expensive LaCrQis required than if the flow-passages were in the
Interconnect.
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