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Abstract

Bioelectrochemial systems (BES), including microbial fuel cells, microbial electrolysis cells,
microbial desalination cells and microbial electrosynthesis, are rapidly applied in many industrial
sectors, e.g., environmental bioremediation, clean energy production, commodity and specialty
chemicals synthesis. However, there is a significant bottleneck limiting the industrial
applications of these BES systems, i.e., the efficiency of extracellular electron transfer (EET) is
fairly low at the moment. To this end, | will present our recent research progresses in engineering
microbial cells to promote the efficiency of EET via synthetic biology approaches. Combing
bionanotechnology, we also engineered an electroactive biofilm which boost the EET’s
efficiency significantly. Thus, our research will push forward the further industrial adoption and
applications of the BES systems.
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Over the last two decades, numerous functional nucleic acid probes including aptamers, riboswitches, ribozymes,
and DNazymes have been discovered. The emergence of these functional nucleic acid probes has greatly changed
our view on the role nucleic acids in life processes-they are not only the carriers of genetic information, they can
also function as enzymes and receptors. More importantly, these functional nucleic acid probes have found their
wide applications in bioanalysis and biomedicine including biomolecule sensing, biomarker discovery, drug
screening, target delivery, gene regulation and disease diagnosis. In this talk, | will present some recent progress
from our group on functional nucleic acid probe selection, optimization, structure modification and their

applications in bioanalysis and biomedicine.
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Titanium Dioxide Nanostructures for Solar Energy Harvesting
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Abstract:

Titanium dioxide (TiOy) is one of the most widely used semiconductors in photovoltaics and
photocatalysis because it is nontoxic, abundant, stable and photoactive. However, the wide bandgap, low
electron mobility and short minority carrier diffusion length of TiO, limit its quantum efficiency in these
applications. In this talk, we present a solution chemical approach for making TiO, nanostructures
(including rutile TiO, nanowires on fluorine-doped tin oxide substrate, anatase TiO, nanorods/nanoflakes
on fluorine-doped tin oxide substrate, core-shell TiO, nanowires made of beta-phase core and anatase
shell, and C-doped TiO, mesoporous microspheres) for improving the performance of TiO, in dye-
sensitized solar cells (DSSCs), photoelectrochemical cells (PEC) and photocatalysis.
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Abstract

The exploratory synthesis and property investigation of molecule-based magnetic materials are
of great current interest, largely stimulated by their envisioned technological applications. Most
notable in this vein is the research on polynuclear metal complexes, many of which display
fascinating molecular structures and interesting magnetic properties due to the unique
exchange interactions between the metal ions. However, owing to the synthetic difficulty, high-
nuclearity metal clusters are still very rare, which obstructs further studies of their physical and
chemical properties. We have carried out the research on the synthesis, structures and
magnetic properties of lanthanide (4f) or lanthanide-transition (3d-4f) metal clusters. Series of
high-nuclearity 4f or 3d-4f clusters were obtained under metalloligand and mixed anion
template strategy. The single molecular magnets (SMMs) and magnetocaloric effect (MCE)
properties of high-nuclearity metal clusters were also investigated.
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