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Creating Nanostructured Materials for Harvesting Solar Energy

Dr. Qiao Chen

TiO, nanotubular arrayg

With.potential
applications in
solar cells,
photocatalysis.
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Semiconductor energy diagram and photoexcitation
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Energy transfer
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A Monolithic Photoelectrochemical Cell



Nano pn junction=nano solar cells
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Methods of Creating Nanomaterials

Thin films:

1. UHV Thermal evaporation
2. Aerosol assisted CVD

3. Spin-on-Oxide

TiO, Nanotubes:
Anodisation

Nanofibres and cups:
Electrospinning

Metal Oxide Nanocrystals:
1. Hydrothermal
2. Electrochemical deposition
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Application of nanomaterials in green energy

“ Solar cells

** Photoelectrolysis of water

“* Photocatalytic formation of fuel

*» Electrodes and electrolyte for ion batteries

*+ Energy conversion with piezo- and thermal-electric.
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Veeco Labs Energy Innovation Grant (2010)

to enable advanced research in energy generation, storage and conversion.

In-situ mapping of electronic property of
active anode for water splitting with c-AFM.
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Example of applications: photoelectrolysis of water with TiO2 nanotube anode
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Example of applications: Solar cell with TiO2 nanofibre anode

Polysulphide electrolyte

Photocurrent of Nanofibre solar cell
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CdSe sensitized TiO, anode
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3D multilayer doped TiO2 nanotubes
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Improve light absorption
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