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1. Introduction – The abrupt growth of world 

population and industrial processes has had a profound 

impact on the environment and health increasing the 

urgency on substituting the burn of fossil fuels with 

alternative energy sources [1]. The oxygen reduction 

reaction (ORR) has a crucial function as the cathode 

reaction in energy-converting systems, such fuel cells 

(FCs), which contributes to a sustainable energy supply 

[2,3]. Thus, it is the utmost importance to develop cost-

effective and efficient ECs without noble metals to 

substitute the Pt-based ECs. 

 

2. Experimental - This work reports the preparation and application of POM-based electrocatalysts for 

ORR. Two POMs (P2W17Fe and P2W12Mo6) were immobilized onto graphene flakes and carbon nanotubes 

doped with nitrogen or sulfur denominated as P2W17Fe@GF_N8, P2W17Fe@MWCNT_N8, 

P2W12Mo6@MWCNT_N6, P2W12Mo6@MWCNT_N8, P2W12Mo6@GF_S6 and 

P2W12Mo6@MWCNT_S6. 

 

3. Results and Discussion - All materials showed good ORR performance in alkaline medium with 

diffusion-limiting current densities between -3.90 and -2.45 mA cm-2 and potential onset values of 0.87 ≥ 

Eonset ≥ 0.74 V vs. RHE. Chronoamperometric tests revealed that the as-prepared nanocomposites also 

rendered a significant improvement in tolerance to methanol in comparison with Pt/C and excellent long-

term electrochemical stability with current retentions between 86 – 94%. 

 

4. Conclusions - This work introduces POM/carbon-based nanomaterials as alternative electrocatalysts for 

ORR with good activity and stability, including good selectivity towards the ORR in the presence of 

methanol. Throughout various characterization techniques such as FTIR, XPS and SEM analysis it was 

proven that all composites were successfully synthesized. 
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Image 1. Scheme of hydrogen-air fuel cell and electrolyser in acid 

media. 


