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Conversions of biomass wastes to be value-
added materials or chemicals have been recently
researched. One of the challenges is the utilization of
biomass wastes to modify photocatalysts. In this work,
lignin, a biomass waste, was used to modify titanium
dioxide (TiO2) photocatalyst via sol-gel microwave
technique with sintering. Effects of lignin-based carbon
modification were investigated on their morphology (by
field emission scanning electron microscopy (FE-SEM)
and high-resolution transmission electron microscopy
(HRTEM)), crystal structure (by X-ray diffraction
(XRD)), surface structure (by Fourier transform
infrared spectroscopy (FT-IR) and N2 adsorption),
optical properties (by UV-visible diffuse reflectance
spectroscopy (UV-vis DRS) and photoluminescence
(PL)) and photocatalytic activity. It should be noted
that, in this work, lignin was not only used as a carbon
source for TiO2 modification, but it was also used as
a biomass resource for chemical production. Enhanced
photocatalytic performance of TiO2 by lignin-based
carbon was investigated from conversion of lignin to
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high-value chemicals. It was found that lignin-based
carbon could improve photocatalytic performance
of photocatalysts compared with the pristine TiO2.
Vanillin and other high value chemicals were found
after photocatalytic conversion of lignin.
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