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Metal–nitrogen–carbon (M–N–C) catalysts containing transition metals in the form of single metal 

atoms coordinated to nitrogen have been investigated as low-cost alternatives to Pt-based oxygen 

reduction reaction (ORR) electrocatalysts. In addition to active sites, the catalyst support material 

structure is also of significant importance, because the support material should form porous 

channels that provide pathways for mass transfer. Synthetic approaches that create mesoporous 

structures via templating methods are often employed to provide sufficient mesoporosity. 

Nanocasting is the most popular method, which is accomplished by sacrificial templates made of 

silica. The template is removed after calcination, leaving an ordered nanocarbon network. However, 

removal of the template necessitates the use of dangerous corrosive chemicals, which is a 

significant barrier to scaling up the procedure. Sustainable alternatives to silica-based templates are 

easily removable inorganic particles such as MgO. These materials can be prepared by pyrolysis of 

a carbon precursor along with MgO or some thermally unstable magnesium compounds like acetate 

or citrate. These precursors decompose during the heat-treatment to form MgO nanoparticles, which 

can be dissolved in dilute HCl. 

In this work, we present a simple MgO template-assisted method for synthesizing mesoporous 

nitrogen and transition metal co-doped carbon catalysts, where HoneyolTM serves as the carbon 

source and magnesium acetate as the template precursor.1 The effect of the template on the catalyst 

material was studied using various methods including TEM, XRD and XPS. The ORR activity was 

explored by the RDE method and the best electrocatalysts were tested in an AEM fuel cell. 
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