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Abstract:

The method of photocatalysis utilizing titanium dioxide, TiO,, as the catalyst has been widely
studied for trace contaminant control for both air and water applications because of its low
energy consumption and use of a regenerable catalyst. Titanium dioxide requires ultraviolet light
for activation due to its band gap energy of 3.2 eV. Traditionally, Hg-vapor fluorescent light
sources are used in PCO reactors and are a setback for the technology for space application due
to the possibility of Hg contamination. The development of a visible light responsive (VLR)
TiO,-based catalyst could lead to the use of solar energy in the visible region (~45% of the solar
spectrum lies in the visible region; > 400 nm) or highly efficient LEDs (with wavelengths > 400
nm) to make PCO approaches more efficient, economical, and safe. Though VLR catalyst
development has been an active area of research for the past two decades, there are few
commercially available VLR catalysts; those that are available still have poor activity in the
visible region compared to that in the UV region. Thus, this study was aimed at the further
development of VLR catalysts by a new method - coupling of quantum dots (QD) of a narrow
band gap semiconductor (e.g., CdS, CdSe, PbS, ZnSe, etc.) to the TiO, by two preparation
methods: 1) photodeposition and 2) mechanical alloying using a high-speed ball mill. A library
of catalysts was developed and screened for gas and aqueous phase applications, using ethanol
and 4-chlorophenol as the target contaminants, respectively. Both target compounds are well
studied in photocatalytic systems serve as model contaminants for this research. Synthesized
catalysts were compared in terms of preparation method, type of quantum dots, and dosage of
quantum dots.
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