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Iron-decorated nitrogen-doped carbon (Fe-N-C) catalysts could replace platinum 

in fuel cells. However, there is lack of understanding of the formation mechanisms 

of active sites in these materials. Here, we utilise a nitrogen-doped carbon foam 

support with optimised porosity, surface area, and conductivity. This is infiltrated 

with iron (II) acetate and heat treated, changing the chemical state of the 

adsorbed iron, whilst the support properties are relatively unchanged. High 

temperature X-ray adsorption spectroscopy (XAS) was used to observe changes  in 

the adsorbed iron in-situ during synthesis, revealing the transition from Fe-O 

bonds in FeAc at low temperature to Fe-N bonds at 700 C as the iron binds with 

nitrogen atoms in the support. At 900 C Fe-Fe bonds are observed as the iron is 

reduced to metal, forming carbon-encapsulated nanoparticles. These physical 

changes significantly affect the electrochemical activity.  
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Figure 6: (a) CVs and (b) LSVs of Fe-N-C samples

Results

Conclusions

Figure 2: (a) Schematic diagrams of  N-C support, and (b) Fe-N-C synthesis procedures.

Figure 1: (a) PEFC schematic, (b) Pt/C to Fe-N-C schematic (c) Commercial Fe-N-C systems (d) Proposed active sites
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Figure 3: (a) BET of  N-C and Fe-N-C samples, and (b) 
XRD of N-C, Fe-N-Cs and commercial Fe-N-C sample.
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Figure 4: (a) N 1s and Fe 2p  XPS, and (b) EXAFS
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