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Electrospinning, a spinning technique, is a unique approach using electrostatic forces to produce fine 

fibers from polymer solutions or melts and the fibers thus produced have a thinner diameter (from 

nanometer to micrometer) and a larger surface area than those obtained from conventional spinning 

processes. 

We introduce an anode material in LIBs, silicon nanoparticle and carbon nanotube loaded carbon 

nanofibers (SCNFs), fabricated by electrospinning. The one dimension structure of electrospun 

nanofibers provides porosity for the material. Carbon nanotubes (CNTs) in the electrospun fibers 

reduce volume expansion of silicon nanoparticles (SiNPs) and improve mechanical stability of the 

electrode. Both CNTs and carbon nanofibers enhance electronic conduction by connecting SiNPs 

each other in SCNFs for electrode reactions. These contribute to increase electrochemical 

performances of SCNF anode-based LIBs resulting in the enhancement of capacity and cycling 

ability. 

Coaxially electrospun silicon nanoparticle-carbon nanotube core/carbon shell nanofibers (SCNFs) 

were fabricated for using as an anode material in LIBs. The precursor of the SCNFs was electrospun 

using a blend of SiNPs, CNTs, and polyvinylpyrrolidone (PVP) in the core and polyacrylonitrile 

(PAN) in the shell. After carbonization at 1000 °C for 1 h in nitrogen, the SCNFs were formed with 

SiNP-CNT composite core wrapped by carbon shell. The core/shell structure of the SCNFs with 

different amounts of CNTs in the core, were confirmed by scanning electron microscopy, 

transmission electron microscopy, and water contact angle. The electrochemical performances of the 

SCNF anode-based LIBs were evaluated. The results indicated that the SCNF electrode with 1 wt% 

of CNTs had an initial delithiation capacity as high as 1500 mAh/g at C/10 rate and a retained 

capability of 50% at high rate (10C). The cycling performance resulted a capacity of 1000 mAh/g 

with a coulombic efficiency of 99% in the 100th cycle at 1C, remaining 74.1% comparing to the 

original capacity (1350 mAh/g). In the SCNFs, not only the robust carbon shell can endure the 

volume expansion of SiNPs but also the CNTs in the core can be electronic conducting pathways, 

connecting SiNPs each other in the core and to the carbon shell for electrode reactions. 
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