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Solar Fuel Production
Research and development of photoactive materials and surface reactions for 

artificial photosynthesis.



The defect structure of ALD grown amorphous TiO2 can be

modified under oxidative and reductive conditions.
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The enhanced absorbance of ALD TiO2 is due to the Ti3+ defects which

are oxidized during the heat treatment in air at 500 ºC.
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Oxidation at 500 °C results in stable rutile TiO2 that produces the 

highest photocurrent for water oxidation.
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Reductive heat treatment at 500 °C retains the amorphous phase for 

TiO2 but enhances the stability due to the formation of O– species.
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Diversity of ALD TiO2

Sample Crystallinity PEC stability
Photocatalytic

activity
Color Conductivity

As-deposited Amorphous Unstable — Black ”Leaky”

Oxidative heat

treatment at 500 ºC
Rutile Good High White

Non-

conductive

Reductive heat

treatment at 500 ºC
Amorphous Good Medium Black ”Leaky”

Tetrakis(dimethylamido)titanium

(TDMAT)
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