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SUCHUNYA WONGPRASOD : ELECTROSPUN CARBON NANOFIBERS DECORATED
NIO/C FOR HIGH-PERFORMANCE SUPERCAPACITOR ELECTRODES, THESIS AD-
VISOR : ASSOCIATE PROFESSOR WITTAWAT SAENRANG, Ph.D. 75 PP.
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This study focuses on the development of high-performance supercapacitor
electrodes through the synthesis of carbon nanofibers (CNFs) integrated with a com-
posite of nickel oxide, metallic nickel, and carbon (NIO/C NPs). The CNFs decorated
with NiO/C nanoparticles (CNFs-NiO/C NPs) were fabricated via electrospinning of poly-
acrylonitrile (PAN), followed by thermal treatment. NiO/C NPs were prepared using a
solvothermal method and incorporated into the CNFs at varying weight ratios of 0, 5, 10,
and 15 wt% relative to the PAN weight. Structural, morphological, and compositional
properties were examined using Field Emission Scanning Electron Microscopy (FESEM),
Transmission Electron Microscopy (TEM), X-ray Diffraction (XRD), Fourier-Transform In-
frared Spectroscopy (FTIR), Raman Spectroscopy, X-ray Photoelectron Spectroscopy
(XPS), X-ray Absorption Spectroscopy (XAS), and Brunauer-Emmett-Teller (BET) surface
area analysis. The results confirmed the incorporation of crystalline NiO and metallic Ni
within the CNFs, resulting in increased surface area, porosity, and redox-active sites. For
electrochemical characterization, Cyclic Voltammetry (CV), Galvanostatic Charge and
Discharge (GCD), and Electrochemical Impedance Spectroscopy (EIS) were constructed
in a three-electrode system with 2 M KOH electrolyte. The CNFs with NiO/C NPs 15
%wt (CNFs-15NiO/C NPs) composite electrode shows the highest specific capacitance,
achieving a specific capacitance of 474 F g'l, whereas the CNFs-Bare electrode, which
lacked NiO/C incorporation, showed the lowest specific capacitance of 266 F g'1 at

a current density of 0.5 A g'l. n addition, the CNFs-15NiO/C NPs electrode demon-

strated outstanding cycling stability with 103% capacitance retention after 1000 cycles.
These superior electrochemical behaviors are attributed to the combination of electric
double-layer capacitance from CNFs, pseudocapacitance from NiO enhanced conduc-
tivity from metallic Ni, and enhanced porosity and surface area within CNFs-15NiO/C
NPs. These findings demonstrate the potential of CNFs-NiO/C nanocomposites as effi-

cient and durable electrode materials for next-generation energy storage applications.
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