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Abstract: Proton exchange membrane fuel cells (PEMFCs) suffer extreme CO poisoning 

even at PPM level, owning to the preferential CO adsorption and the consequential blockage 

of the catalyst surface. Herein, however, we report that CO itself can become an easily 

convertible fuel in PEMFC using atomically dispersed M-N-C catalysts. With CO to CO2 

conversion initiates at 0 V vs. RHE, pure CO powered fuel cell attains unprecedented power 

density at 236 mW cm-2, with maximum CO turnover frequency (64.65 s-1, 363 K) far 

exceeds any chemical or electrochemical catalysts reported. Moreover, by regulating the 

active center of the catalysts, we achieve a high fuel cell performance with H2+CO mixture as 

fuel. The carefully regulated M-N-C catalyst confers the PEMFCs with a maximum power 

density at ~650 mW cm-2 using H2+1000 ppm CO as fuel. We attribute such catalytic 

behavior to the weak CO adsorption and the co-activation of H2O due to the interplay 

between two adjacent single metal sites. 
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