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Abstract 

Metallic, ceramic, and composite components manufactured through Additive Manufacturing 
technologies and intended for operation in aqueous environments, biomass-processing 
systems, or heat-exchange equipment can suJer from microbial biofilm proliferation, in some 
specific conditions, when they are in contact with natural waters or humidity. In these cases, 
the complex surface morphology, residual porosity, and prolonged exposure to water or 
process fluids may promote microbial attachment and biofilm formation, potentially 
increasing the susceptibility to microbial corrosion (MIC), biofouling, or performance 
degradation.  

For thermoelectric prototypes designed for waste heat recovery in the 50–400 °C temperature 
range, the risk of microbiologically influenced corrosion (MIC) is generally low and mainly 
limited to colder and humid areas of the system, where condensation and biofilm formation 
may occur. The thermoelectric materials themselves, operating at elevated temperatures, are 
unlikely to be aJected by microbial activity. Potential MIC issues may instead involve heat 
exchangers, cooling circuits, dissipators, or other components exposed to water or moisture. 
In these applications, conventional chemical and electrochemical corrosion mechanisms 
associated with humidity, oxygen, and dissolved salts are generally expected to be more 
significant than MIC. 

Microbiologically influenced corrosion is not expected to represent a significant concern for 
ceramic and metallic membranes operating at the elevated temperatures required for 
hydrogen conversion and separation. Likewise, biofilm formation on catalytic materials such 
as Pt-, Ni-, Ni-Rh-, or Ni/γ-Al₂O₃-based catalysts is unlikely under normal operating 
conditions. Potential microbiological eJects may be limited to cooler downstream sections, 
shutdown periods, or systems processing biologically derived feedstocks, where biofilm 
formation could contribute to fouling phenomena and mass-transfer limitations rather than to 
catalyst degradation or corrosion. 

In general, innovative materials developed for energy recovery, hydrogen conversion and 
separation, or thermal energy storage applications are not expected to be significantly 
aJected by microbiologically influenced corrosion (MIC) under their normal operating 
conditions, which are often characterized by elevated temperatures, low nutrient availability, 
dehydration cycles, or highly saline environments that are unfavorable to microbial growth. 
However, during storage, transportation, or prolonged shutdown periods, exposure to 
moisture and environmental contaminants may promote microbial colonization and biofilm 
formation on exposed surfaces. In these cases, microbial activity is more likely to contribute 
to material degradation, fouling, or alterations of functional properties than to true corrosion 



processes. This consideration may also apply to thermochemical storage materials based on 
hydrated inorganic salts dispersed in porous matrices, whose long-term stability during 
storage could be aJected by biodeterioration phenomena under humid conditions. 
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