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Abstract: Rechargeable flexible Zn−air batteries have attracted great attentions as 

promising next-generation energy storage devices for portable and wearable 

electronics. Bifunctional oxygen evolution reaction (OER) and oxygen reduction 

reaction (ORR) electrocatalysts on the air electrode are critical for improving the 

energy storage performance of Zn−air batteries. Free-standing electrocatalysts with 

superb OER/ORR reactivity render promising flexible power sources for the wearable 

and stretchable devices. In this contribution, a metal-free electrocatalyst based on 

surface modification of flexible carbon cloth is proposed. A coaxial cable-like 

structure with carbon fiber skeleton coated by nanostructured porous and defect-rich 

graphene skin is in situ fabricated through a facile H2 etching approach. With 

abundant heteroatoms and defects as active sites, the nanocarbon shells coated carbon 
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