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Abstract

Leachate is highly contaminated. Therefore, leachate treatment is necessary to prevent
the spread of toxic substances into the environment. In this work, photocatalytic activity
enhancement of titanium dioxide by bagasse silica was studied. Extraction of bagasse by
acid leaching. Titanium dioxide was prepared by acid catalyzed sol-gel formation method.
composite materials of bagasse silica and titanium dioxide were prepared by using sol of
titanium dioxide with 10, 20 and 30 %wt loading. Characteristic of white powder which
obtained from bagasse was confirmed by XRD indicating that the powder is silica. Bagasse
silica (BGS) has a purity of as high as 84.62%. For photocatalysts, the presence of titanium
dioxide was confirmed by ICP-OES, XRD, XPS and DR-UV-VIS. Moreover, the results from the
DR-UV-VIS indicated that TiO,/BGS has band gap energy lower than TiO,. For catalytic testing,
the degradation of methyl orange from bare TiO, (48%) was better that from composite
TiO,/BGS (12 -16%) due to an electrostatic repulsion from negatively charge on silica surface
to anionic species. However, photodegradation of methylene blue from TiO,/BGS
composites (45 -71%) were better than bare TiO, (29%) due to a higher surface area of
active phase. 20 %wt of TiO,/BGS was the best photocatalyst for this route. Therefore, BGS
played a crucial role to improve the photocatalytic activities. For treatment of leachate
from landfill, it was found that COD, BOD and TSS were decreased as the organic matter
was removed by BGS and TiO,. However, the TiO,/BGS composite had a similar leachate
treatment effect to BGS and TiO,, indicating synergism with BGS enhancing the treatment

efficiency.
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