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Microstructure Development for Application of Thermal Sprayed Ceramic Coatings to
Manufacturing of Solid Oxide Fuel Cells
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(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049)

Abstract: Plasma spraying technology has a unique advantage in solid oxide fuel cells for its possibility to develop the
microstructure of ceramic coatings. The development on the microstructure of plasma sprayed ceramic coatings as functional
layers in solid oxide fuel cells (SOFC) is reviewed, focus on the thermal sprayed porous coating for the anode and cathode, and
plasma sprayed dense ceramic coating for electrolyte, with or without post-treatment. The composition and crystalline structure
control of plasma sprayed perovskite cathode materials are also reviewed. The advantage, limitation and prospective of thermal
spray processes to deposit electrolyte is discussed. The design of high efficient electrodes with improved triple phase
boundaries is introduced. Moreover, the integrated fabrication of SOFC by thermal spray is introduced to illustrate the
potential of thermal spray processes for manufacturing SOFC with different configuration design.
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Fig.21 Schematic diagram of cermet supported tubular SOFCs with cells in series!"
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Fig.22 [-V behavior with differernt number of single tubular at the
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# 1 DLRF X HISOFCHIINEERKIFIF A
Table | Summary of the functional layers the SOFC developed by DLR

Functional layer Composition Thickness / um Fabrication route
Substrate Fe-26Cr-Mn, Mo, Ti, Y,0; 950-1 050 Powder metallurgy
e . Laj ¢Srg,Cag,CrOs 10-30 Air plasma spraying
Diffusion Barrier Layer La,,Sr,MnO; 2-3 Physical vapor deposition
Anode NiO-YSZ (1: lratio vol) 40-60 Air plasma spraying
Electrolyte 8 mol%YSZ 35-50 Vacuum plasma spraying
Low pressure plasma spraying
Lay ¢Sty ;MnO; Air plasrpa spraying 4
Cathode La- .St :Con -Fer <O 20-30 Suspension plasma spraying
0677047027083 Colloidal spraying
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