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1. Experiment

Ti(OC4H9)4 (25ml) + HF (40 wt %, 3ml)

Mixed in Autoclave at 25℃

Hydrothermal treatment at 180℃ for 24hours
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White precipitate was collected by centrifuge and washed

Dry at 80℃ for 6hours

TiO2 Single Crystal Nanosheet exposed on (001)



TiO2 Nanosheet powders (0.2g) + H2PtCl6 solution (80ml)

Suspensions were stirred UV illumination for 20 min at 25℃

precipitate was collected by centrifuge and washed

Pt coated TiO2 Nanosheet exposed on (001)

3

Dry at 80℃ for 12hours
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RF: molar ratios of HF to Ti(OC4H9)4 Cleaned with 0.1M NaOH solution

RPt: weight ratios of Pt to Ti



TiO2 Nanosheets
Yang, H. G.; Sun, C. H.; Qiao, S. Z.; Zou, J.; Liu, G.; Smith,
S. C.; Cheng, H. M.; Lu, G. Q. Nature 2008, 453, 638.
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Average side length of 50~80nm, thickness 6nm Lattice spacing parallel to the top and bottom facets

6Exposed (001) facets was 75%

Pt: 2~4nm

Pt(111)
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Crystalline size (Scherrer’s equation) and morphology were not affected by Pt

Pt decreas surface area, pore volume and pore size



Hysteresis Loops indicate large mesopores (15~16nm)
Meso and Macropores, slitlike

9Due to aggregation of nanosheets



Rutile of TiO2
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Localized Surface Plasmon Resonance



PL emission results from the recombination of free carriers.
Quenching indicates transferring electron from TiO2 to Pt. 
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440~500nm: Surface oxygen vacancies and defects of TiO2



Photocatalytic Acctivity

350W Xe Arc Lamp, 20mW/㎝-2
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20 mg catalyst

EtOH (20ml) + H2O (60ml)

Stirring and N2 was bubbled during reaction

0.4ml gas was sampled

H2 was analyzed by GC



Reduce recombination of electron and hole by Pt
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Light Scattering and blocking
Decrease of TiO2 Area



F ion plays an important role in photocatalytic reaction.

14F ion is electron-trapping site.



No PL peak in NS1.
No OH radical produced

Coumarin solution without O2 +UV

456nm
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Water with O2 +UV:
Electron moves to O2, and
Hole reacts with OH- to make OH
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