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KWUNTA SIWAWONGKASEM : SYNTHESIS AND
ELECTROCHEMICAL STUDY OF MnO2-TITANIUM TITANATE
NANOTUBES (TNTs) FOR SUPERCAPACITOR APPLICATION

THESIS ADVISOR : PROF. SANTI MAENSIRI, D.Phil. 125 PP.

ELECTROCHEMICAL/ MnO2/ TITANATE NANOTUBES/ SUPERCAPACITOR

Manganese oxide-Titanium Titanate nanotubes (MnO2-TNTs) were used as
electrode materials for supercapacitor applications. The synthesis process of MnO.-
TNTs is TNTs treated with KMnOg solution media by hydrothermal method. The
reaction temperature varies on 60, 80, 100, 125, and 150°C for 24 h. That optimization
of reaction temperature was chosen to synthesis in composition ratios effect. The
concentrate of KMnO4solution are 0.005M, 0.01M, and 0.05M used to MnO- variation
on TNTs.

TNTSs precursor were synthesized by hydrothermal method at 130°C for 24 h.
Anatase TiO2 and highly concentrated of NaOH use as TNTs product then decorated
with hierarchically MnOz. MnO>-TNTs were characterized by x-ray diffraction
technique (XRD), scanning electron microscopy (SEM), energy dispersive
spectroscopy (EDX), transmission electron microscopy (TEM), Fourier transform
infrared (FTIR), x-ray photoelectron spectroscopy (XPS), and Brunauer-Emmett-Teller
(BET) method. Electrochemical properties were investigated in order to the
performance of electrode materials to application of supercapacitor. Cyclic
voltammetry (CV), galvanostatic charge discharge (GCD) and electrochemical

impedance spectroscopy (EIS) were used for explaining the capacitive behavior and



v

specific capacitance. The effect of hydrothermal temperature exhibits composition of
H:Ti205-H20 and Birnessite-type MnO; on phase formation of MnO,-TNTs. The phase
compositions are gradually completely with 60-100°C and have change of phase with
125-150°C. These phase formations were presented that many MnO; in the space
between nanotubes and shape of MnO; was changed at high temperature treatment. All
of samples include with water adsorbed on surface and structure consist of hydroxyl
group. However, the surface chemical composition and oxidation state showed Ti*" and
Mn*" in all conditions. Because the highest specific surface area. CV and GCD results
show best in 80°C hydrothermal temperature. At 80°C showed highest specific
capacitance whereas 100°C had good capacity retention. All of composition ratios
effect were synthesized at 80°C reacting temperature. The phase formations showed
main peak is biressite type MnOy with increase of MnO; content. Even though, BET
surface area decreasing with high MnO: contents. The specific capacitances increase

and high stability which caused by electrochemical effective of MnOa.
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