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Abstract 

Protective coatings are used on ferritic stainless-steel interconnects 

to prevent the transport of the harmful CrO3(g) and CrO2(OH)2(g) 

compounds in solid oxide fuel cells. As these compounds pass 

along the triple-phase boundary of the cathode, they electrically 

reduce back to Cr2O3, causing degradation of the cell. The most 

promising material for protecting the cells is 

(Mn,Co)3O4. Nevertheless, to provide good protection over a long 

period of time (5 years or more), these coatings should possess a 

dense microstructure, excellent adhesive properties, excellent 

electrical conductivity, and good thermal and chemical stability 

when exposed to an oxidizing atmosphere at high temperatures. 

Wet ceramic processes and thin film processes have both been 

studied as deposition techniques. It has been demonstrated, 

however, that the coatings produced by these methods do not have 

sufficient density, making their long-term protection questionable.    

 The main objective of this study is to develop, protective spinel 

coatings by convenient and economical screen printing (SP) 

technique. The target is to obtain a dense microstructure, high 

conductive and low resistance coating. For fulfillment of ideal 

coating, investigation of the coating layer composition and 

evaluation of pure (Mn,Co)3O4 and doped (Mn,Co,M)3O4 (M=Cu, 

Fe, Ni, Na and Mg). Since (SP) process has no enough study for 

preparing such kind of spinel material coating, substitution by 



 

III 

 

transition and alkali metal effect was deeply studied parallel to 

optimization of screen-printing process to build-up mechanism for a 

well-designed coating. The synthesized spinel powder materials 

before and after coating process were investigated in order to obtain 

more detailed information about microstructure, thermal stability, 

electrochemical properties. Consequently, spinel powders and 

coatings sinter at high temperatures due to their metastable phase 

structure and small particle and crystallite sizes. The coatings had 

an excellent Cr barrier and electrical properties, despite being 

exposed to a harsh environment, due to their dense microstructure 

and fully recovered spinel phases. As protective coatings for 

metallic interconnects, Mn1.5Co1.5O4 doped spinel coatings are ideal 

candidates for screen printing. 

Keywords 

Solid oxide fuel cells, Interface layer, screen printing coating, Area 

specific resistance (ASR), Coefficient of thermal expansion 
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