





Aims & Objectives

This project aims to develop high performance photocatalysts and photocatalytic
reactor for production of target chemicals from glucose which can be obtained from
1st generation or 2" generation raw materials in biorefinery. The project will focus on
synthesis and fabrication of nano-scaled photocatalysts with improved performance
and characterization of physicochemical properties of self-synthesized photocatalysts
compared to commercial catalysts. The work will include the study of photocatalytic
reactions on synthesis of high-value products (functional sugar derivatives) from

glucose and application of the developed photocatalysts for production of target
chemicals in photocatalytic reactor. The specific technical objectives are as follows:

(a) To study the effects of fabrication conditions, doping and surface modification on
morphotological appearances, physico-chemical properties, photocatalytic
activity and selectivity of the photocatalysts

(b) To study the effects of chemical structures of sugars on mechanisms of
photocatalytic reactions

(c) To study the reaction pathways for photocatalytic conversion of sugars (e.g.
glucose) to its derivatives or unconventional sugars

(d) To design and assemble a prototype laboratory-scale photocatalyic reactor
(photo bio-flow reactor)

(e) To study the reaction kinetics on sugar conversion to target chemicals in photo-
bio flow reactor

































Photocatalytic Glucose Conversion on Pristine TiO, and Metal-
doped Nanofibers

Photocatalytic conversion of glucose under UV irradiation for 120 min
SEM images of Pristine TiO, with Ag-loaded on TiO, nanofibers catalyst prepared by different

and Metal-doped Nanofibers techniques. 13



Future plan

O Optimization of percentage doping of nitrogen and boron in TiO,
nanofibers and nanoribbons

O Characterizations of physio-chemical properties of photocatalytic
materials.

O Synthesis of glucose-imprinted TiO, photocatalyst and characterization

O Study of the efficiency of photocatalyst on glucose conversion of other
forms of fibers and further applications in photocatalytic bio-flow reactor

14















Design of photocatalytic bio-flow reactor

2. Photocatalyst immobilized on support

Flat plate reactor

McCullagh, et al., Journal of Photochemistry and Photobiology A: Chemistry 211 (2010) 42—-46. 19



Design of photocatalytic bio-flow reactor

2. Photocatalyst immobilized on support

Multiplate thin film reactor

Adams, et al., Hindawi Publishing Corporation
International Journal of Photoenergy 674537 (2008) 1-7.
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