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ABSTRACT

Titanium dioxide photocatalyst exhibits photocatalytic activity only under UV light due to its
high band gap, and the excited electron and hole pairs are prone to recombine. The re-combination
restricts its use. To delay the recombination of electron and hole pairs and to increase its
environmental applications, a titanium dioxide/graphene photocatalyst composite with various kinds

(GOA and GOB) and addition ratios ( 1%~4% ) are synthesized in this study. The primary aims of
doping graphene are to decrease the band gap, increase the adsorption capacity of the photocatalyst,
and inhibit the recombination of electron-hole pairs to enhance photocatalytic efficiency. Through
FE-SEM and TEM photograph observation, this study successfully synthesizes titanium
dioxide/graphene photocatalyst composite. Based on XRD spectrum analysis, adding graphene will
not change the crystal structure of titanium dioxide. By virtue of FTIR functional group analysis, it is
proven that graphene has a corresponding chemical bond with titanium dioxide, and based on UV-vis
DRS absorption spectrum analysis, adding graphene can reduce the band gap of titanium dioxide
from 3.08 eV to 2.42~2.83 eV. In the photocatalytic experiments, the degradation of methylene blue

(MB) dye wastewater in the T4GOA photocatalyst composite can achieve 100% removal efficiency
in just 30 minutes under ultraviolet light irradiation, effectively increasing by about 38% degradation
efficiency when compared with those of unmodified titanium dioxide photocatalyst. The reaction rate
constant is significantly increased from 4.506x102 mint to 1.693x10' min-l. The degradation
efficiency of dye wastewater in photocatalysts composite with graphene modifications is shown to be
higher than that of titanium dioxide photocatalysts without modifications under visible light
irradiation, with T4AGOA composite having the highest photocatalytic efficiency. The results confirm
the feasibility of using a titanium dioxide photocatalyst material modified with graphene to increase
dye degradation efficiency.

Key Words: photocatalyst, titanium dioxide, graphene, dye wastewater
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