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Innovative energy conversion and storage systems, e.g. recharge-
able lithium ion batteries (LIBs), supercapacitors, solar cells, and 
fuel cells, are urgently demanded to meet increasing energy needs 
of  modern society to fulfill newly emerging electric applications 
such as portable electronics, electric vehicles, and industrial power 
management [1].  The performance of  these devices depends pre-
dominantly on the properties of  their electrode materials.  Car-
bon/graphite has been widely employed as electrode material be-
cause of  its good chemical stability, thermal stability, and electrical 
conductivity.  With recently widespread interest in nanomaterials, 
carbon nanotubes have been extensively used as component for 
both anode and cathode materials in energy conversion and stor-
age systems because they possess not only common advantages 
of  carbon but also high specific surface area and better charge 
transport properties [2,3].  However, carbon nanotubes often re-
quire delicate purification process to remove residue metal cata-
lyst, which may have significant adverse effect on their electro-
chemical performance.
In recent years, making carbon fibers with diameters fall into sub-
micron and nanometer range (termed as carbon nanofibers) has 
attracted growing attention.  The production of  carbon nanofib-
ers falls into two categories: vapor growth and spinning.  The ap-
proach of  vapor phase growth, i.e. catalytic synthesis, has been 
investigated [4,6] and graphitic carbon nanofibers are grown from 
carbon-containing gases by using metallic catalysts.  Nonetheless, 
similar as carbon nanotubes, the carbon nanofibers from vapor 
growth are relatively short and difficult to be aligned, assembled, 
and processed into applications, not to mention their low prod-

uct yield, expensive manufacturing equipment, and significant 
amount of  catalyst residue.  As a comparison, the rapidly develop-
ing technique of  electrospinning provides a straightforward way 
to make continuous carbon fibers at nanometer scale (typically 50 
– 500 nm).  Similar as conventional carbon fiber production, poly-
acrylonitrile (PAN) is the most often used precursor polymer for 
carbon nanofibers from electrospinning while other approaches 
are also available such as carbon nanofibers from carbide and 
lignin [7,8].  Driven by electrical force, the carbon precursor solu-
tion is ejected from spinneret during electrospinning and follows 
a binding, winding, spiraling and looping path in three dimensions 
and the jet in each loop grows longer and thinner, which is termed 
as “bending instability” [9,12].  With the evaporation of  solvent, 
precursor nanofibers form and finally deposit on collector as a 
nonwoven mat.  Following similar stabilization and carbonization 
procedures, the precursor nanofibers are successfully converted 
to carbon nanofibers with diameters approximately two to three 
orders of  magnitude smaller than conventional carbon fibers [13, 
14].

Compare to carbon nanotubes, carbon nanofibers from electro-
spinning have similar advantages as 1D carbon nanostructure and 
furthermore they are inexpensive, continuous, and relatively easy 
to be applied into applications.  The adjustable electrical proper-
ties of  carbon nanofibers from electrospinning have been evaluat-
ed and confirmed [15], which presented their potential as efficient 
electrode materials.  An additional merit of  carbon nanofibers 
from electrospinning is their ease of  handling which is resulted 
from their intrinsic highly interconnected nanofibrous network 
structure due to “bending instability”.  The high interconnectiv-
ity and structural integrity of  the carbon nanofiber products, i.e. 
mats, felts or membranes (different names but same meaning), 
not only allow the elimination of  polymer binders or conductive 
fillers, which is commonly used in carbon electrodes, for better 
electrochemical performance, but also enable the resilience and 
flexibility of  electrodes.  The shape of  carbon nanofiber mats 
from electrospinning can be freely tailored by cutting and will fit 
seamlessly in flexible electronic applications.  In the past couple 
years, there is a rapid upsurge in research activities that devoted to 
carbon nanofibers from electrospinning for electrode materials in 
energy storage and conversion devices such as anodes/cathodes 
for Lithium ion batteries (LIBs), electrodes for electric double 
layer capacitors (supercapacitors), and counter electrodes for dye-
sensitized solar cells [16].  Undoubtedly this novel type carbon 
nanomaterial has demonstrated its promise as electrode material 
for high performance energy storage and conversion devices.

Furthermore, the original carbon nanofibers from electrospinning 
could not resolve all limitations that regular carbon electrodes 
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face.  In most recent years, researches of  carbon nanofibers from 
electrospinning have been directed to even higher specific sur-
face area and multiple-phase nanostructures to address a com-
prehensive improvement on electrochemical performance.  It is 
envisioned that in the next few years carbon nanofibers from 
electrospinning are going to shine even greater luster as electrode 
material of  choice in the field of  energy storage and conversion. 
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