Highly Active and Stable Iron-nitrogen-doped Carbon with Hollow-core-mesoporous-shell (HCMS)
Structure for Oxygen Reduction Reaction
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*ORR issue: fuel cells; rechargeable metal-air batteries.

“*Problems: mass-transport limitation; high costs; degradability of electrocatalysts.

Filled with FA, Polymerization
< Solution: non-precious metal and nitrogen doped carbons; low costs, FeiNO. e >

good electrochemical activity, and durability.

“+*HCMS: high surface area; large pore volume; multi-scale porosity; enhanced mass transfer.

*»*Motivation: combination of the high activity of iron-nitrogen-doped carbon (Fe-N-C) and the

fast transport provided by the hierarchical porosity of a uniform hollow-core Washing, calcination >

mesoporous-shell (HCMS) structure.

Scheme 1. Experimental procedure
for the synthesis of Fe-N-HCMS. FA
furfuryl alcohol; OA oxalic acid,;
EDA ethylenediamine
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Figure 1. SEM image (a), TEM image at low magnification (b), TEM image at high magnification (c) and the Figure 2. EDX re_sults anad cor_respondln_g Iodn_g r_abng_e KPS
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Figure 3. XPS carbon spectrum (a) and nitrogen spectrum (b) of Fe-N-HCMS. = =
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Figure 5. Tolerance of ORR to methanol (a), transferred electron numbers
and hydrogen peroxide yield (b) and durability tests (c) of Fe-N-HCMS,

comparisons of stability between Fe-N-HCMS and two Pt electrocatalysts
d). 20 mV/s in 0.5 M H,SO, with mass loading of 0.5 mg/cm?
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