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ABSTRACT

5272019063  Polymer Science Program
Pattheera Hongsumreong: Morphological and Electrochemical Study
of Iron Oxide/Carbon Xerogel Nanocomposites for Supercapacitor.
Thesis Aavisors: Assoc. Prof. Sujitra Wongkasemjit, and Asst. Prof.
Thanyalak Chaisuwan 57 pp.
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A hybrid composite electrode for supercapacitor has been prepared from
iron oxide and nanoporous carbon derived from polybenzoxazine. First, porous poly-
benzoxazine was prepared through a sol-gel process before pyrolysis under nitrogen
gas at high temperature yielding nanoporous carbon. In order to improve an electro-
chemical performance of the electrodes, nanoporous carbon was underwent the heat
treatment at 300 °c in air to improve the wettability of the electrolyte on the surface
of porous carbon. The BET surface area of the heat-treated carbon xerogel was ap-
proximately 372 mag. The cyclic voltammeter, galvanostatic charge/discharge, and
electrochemical impedance spectroscopy were used to investigate the electrode per-
formance. The results showed that the electrodes prepared from polybenzoxazine-
derived-carbon xerogel exhibited good electrochemical performance. A specific ca-
pacitance of the heat-treated carbon xerogel electrodes was 108 F/g obtained in 6M
KOH at current density 5 mA/cm2. In addition to the effect of the nanoporous carbon
microstructure, the effect of iron oxide (Fe3C4) content (1, 3, and 5 wt.%) on the
electrochemical properties of the composite electrodes was also investigated. Elec-
trochemical characterization indicated that 3 wt.% Fe304impregnated carbon Xe-
rogel with heat treatment showed the highest specific capacitance (120 F/g) due to
the pseudocapacitive properties of iron oxide. The electrochemical impedance spec-
troscopy and cyclic voltammetry were also confirmed this electrochemical behavior.
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