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Lignin is the second most abundant natural biopolymer on Earth.[1] Despite its abundancy and easy 

accessibility, lignin has long been treated as a low-value byproduct during the pulping process, and 

value-added products derived from lignin have seldom been seen. Recently, researches about lignin-

derived biocarbon are developing rapidly because of the dominant aromatic units endowing high carbon 

content in lignin, which propose promising applications such as carbon fiber reinforcement in 

composites and carbon electrodes in energy storage devices.[2] In this study, we are targeting on 

developing lignin-based carbon electrodes, i.e. lignin has been electrospun together with poly (vinyl 

alcohol) (PVA) into nanofiber networks which are then carbonized at different temperatures (800, 1000, 

1200 and 1400 °C) to obtain lignin-based carbon nanofiber networks (LCNs). Effects of the 

carbonization temperature on the fiber structure, specific surface area, carbon structure, electrochemical 

performance, etc. are analyzed. Moreover, an all-solid-state flexible supercapacitor coded as FS1000 

using the obtained LCN as electrodes and solid-state PVA/H3PO4 as electrolyte is assembled. The 

FS1000 shows brilliant mechanical properties and outstanding electrochemical performance which 

enable its potential use in wearable electronics. A device capacitance of up to 60.4 F g-1 is achieved, 

which outperforms most of the reported all-solid-state flexible supercapacitors. Meanwhile, FS1000 has 

an energy density of 2.7 Wh kg-1 while the power density reaches 500 W kg-1, which meets the 

characteristics of typical carbon-based electrostatic double layer capacitors.[3] 
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