Supporting information:
S1. Preparation of TiOF2. 
TiOF2 precursor was prepared according to our previously report (ACS Appl. Mater. Interfaces 2013, 5, 8663-8669). Briefly, 5 ml of HF solution (40 wt. %) was mixed with 30 ml of actic acid. The mixed solution was then dropwise added to a polyvinyl fluoride beaker containg 15 g of tetrabutyl titanate (TBT) under magnetic stirring. The obtained white microemulsion was transferred to a 100 ml Teflon-lined autoclave and heated at 200 °C for 12 h. After being cooled to room temperature, the white precipitates were filtered and washed by absolute ethanol and distilled water for several times, and the obtained cake was dried at 120 °C for 6 h.

S2. Synthesis of Au seed solution.

Au seed solution for nanospheres (Au-NSs): 30 ml of HAuCl4 (0.0005 molL-1), 30 ml of sodium citrate and 1.8 ml of NaBH4 (0.1 molL-1) were added sequentially to a Erlenmeyer flask. The resulted solution was stirred at 25 °C for 3 h. 

Au seeds solution for nanosrods (Au-NRs): Add 5 mL of hexadecyl trimethyl ammonium Bromide (CTAB) to the Erlenmeyer flask, add 5 mL of HAuCl4 (0.0005 mol/L), stir to mix well. Next, 0.6 mL o NaBH4 (0.1 mol/L) was added to the solution while stirring. The solution was placed in an oven at 28°C for 6 h.

Au seeds solution for nanopentagons (Au-NPs): Add 20 mL HAuCl4, 20 mL sodium citrate to the Erlenmeyer flask in sequence. Next, 0.6 mL of icecold, freshly prepared NaBH4 (0.1 mol/L) solution was added to the solution while stirring, and allow to stand at 25 °C for 3 h. 

S3. Measurement of photocurrents.

  Transient photocurrent was performed on an electrochemical workstation (CHI760e, Shanghai, China) equipped with a standard there-electrode system, where a Pt wire, ITO/TiO2 electrode and Ag/AgCl (in saturated KCl) electrode were used as the counter electrode, working electrode and reference electrode, respectively. 0.4 molL-1 Na2SO4 aqueous solution was used as electrolyte solution. The ITO/TiO2 electrode was prepared by a drip coating method, and a 3 W LED lamp (λ = 420 ± 10 nm) was used as the light source (Shenzhen LAMPLIC, China).



