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Interconnects have a significant role in the SOC (Solid Oxide Cell) stacks. These 

elements provide electrical contact by the transfer of electrons between adjacent cells, 

while simultaneously preventing the mixing of fuel and oxidant streams. Typically, 

interconnects are composed of ferritic steel with high chromium content that can result in 

the growth of an oxide layer on the steel surface and the evaporation of harmful volatile 

chromium compounds directly impacting on the air electrode. This phenomenon leads to 

a loss of the stack performance. In order to prevent degradation of SOC stacks caused by 

CrOx volatility, their surface is covered with special ceramic protective layers. 

Additionally, the coating should have a low area specific resistance (ASR), uniformity, 

and strong adhesion across the whole coated region. State-of-the-art materials are based 

on Mn1+xCo2-xO4 group spinel (MCO, x usually 0.5 or 1). However, the utilization of 

cobalt in SOC technology at an industrial level is hindered by its toxicity, scarcity, and 

supply uncertainty. Nevertheless, merely applying ceramic coatings to interconnects may 

not be sufficient, particularly in the context of steel corrosion, so there is a need of 

additional thermal treatment of the steel substrate depending on the used temperature and 

atmosphere. 

In presented research, two spinel oxides: Mn1.5Co1.5O4 (MC11) and CuMn1.9Fe0.1O4 

(CMF) were studied and compared regarding their use as effective protective coatings for 

SOC interconnects. To mitigate the oxidation rate of the steel substrate, the samples 

underwent further analysis under varying conditions of steel pre-oxidation prior to the 

application of the coating. The electrophoretic deposition (EPD) method was utilized to 

apply protective layers. The microstructure of the coatings and the contact between the 

coatings and steel were evaluated using the Scanning Electron Microscopy (SEM) 

technique. In addition, the ASR measurement of the prepared samples was conducted in 

ambient air and at the temperature corresponding to the operation of the SOC stack, 

within the range of 650-700°C. 
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