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1. Sonication synthesis of anatase1

       In a typical synthesis, 100 mL of deionized water was sonicated by employing 
a direct immersion titanium horn (Sonics and Materials, VCX-750, 20 kHz, and 
starting power 100 W) followed by the injection of 10 mL of tetraisopropyltitanate into 
a glass beaker. The mixture was further sonicated continuously for 1 hour and the 
sonication was conducted without cooling. The white precipitates were separated by 
centrifugation and washed three times with deionized water and once with ethanol. 
The product was dried in a desiccater overnight and was ground into a fine powder 
before the deposition of gold precursor on its surface. 

2 Hydrothermal synthesis of brookite2

       Typically, NaOH solution (2.0 M) was added to 5 mL titanium tetrachloride 
with stirring to adjust the pH value of the solution to 10, a basic colloidal solution was 
formed. The obtained solution was transferred into an autoclave and heated at 200ºC 
for 24 hours. The white precipitates were separated by centrifugation and washed three 
times with deionized water and once with ethanol. The product was dried at 70ºC in air 
overnight. The product was ground to a fine powder before the deposition of gold 
precursor on its surface. 
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3 Deposition-precipitation (D-P) 

        Firstly, 0.3 g of hydrogen tetrachloroaurate (III) trihydrate (HAuCl4·3H2O, 
99.9+%, Aldrich) was dissolved into 50 mL deionized water. The pH value of the 
resulting solution was adjusted to 10 with vigorous stirring using a solution of 1.0 M 
KOH at room temperature. After pH adjustment, the solution was heated at a 60 ºC 
water bath followed by the addition of 1.0 g of TiO2 powder. The resulting mixture 
was continually stirred for 2 hours. Finally, the precipitates were separated by 
centrifugation and washed three times with deionized water and once with ethanol. 
The product was dried at 50ºC temperature in air overnight to obtain the 
“as-synthesized” catalyst.   

4 Characterization methods  

      Powder x-ray diffraction (XRD) data were collected via a Siemens D5005 
diffractometer with CuK  radiation (  = 1.5418 Å). Microscopy was carried out on 
two different microscopes.  One was an HITACH HD-2000 STEM operated at 200 
kV, which was used to carry out the SEM and routine TEM and Z-contrast microscopy. 
The other was a VG 603 aberration corrected Z-contrast microscope capable of 
magnifications up to 50M.  Nitrogen gas adsorption measurements (Micromeritics 
Gemini) were used to measure the surface area and porosity of the titania supports. ICP 
analysis was performed on a Thermo Jarrell Ash IRIS ICAP spectrometer.  
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