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Fig. S1. Reflectance absorption spectra of before dye loading TiO2-Pt particle (TiO2(Pt)), and 

after dye loading TiO2-Pt particles (1-TiO2(Pt), 2-TiO2(Pt), 3-TiO2(Pt)).

Absorption spectra of dyes on TiO2 film
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Fig. S2. Absorption spectra of dyes on TiO2 film in THF and at air conditions. (a): 1@TiO2, (b): 

2@TiO2, and (c): 3@TiO2.

Cyclic voltammograms

Fig. S3. Cyclic voltammograms of 1–3 in 0.1 M Bu4NPF6-containing THF solutions. The scan rate 
was 100 mV/s.
Water splitting at 420 nm
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Fig. S4. Photocatalytic activities of dyes 1–3 in water splitting reactions at single wavelength of 
420 nm (7.36 mW/cm2). Reaction conditions: 10 vol% aqueous TEA (10 mL), 33.0 mg 
TiO2/dye/Pt catalyst, pH = 7.0, the reaction surface area was 17.34 cm2.

Table S1. The the quantum efficiency for hydrogen conversion of water with dyes 1–3 on TiO2

Dyes Reaction time (min.)a Amount of H2 (mol) b

1 1440 6.37 0.03

2 1440 299.9 1.46

3 1440 301.1 1.65
a 420 nm (7.36 mW/cm2) of single wavelength was used, the reaction surface area were 17.34 cm2. b Estimated by 
eq. (1) in main text. 

Time- Resolved Absorption Spectra

Fig S5. Time-resolved absorption spectra of dye 3 in acetonitrile solution.
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Fig. S6. Time-resolved absorption spectra of dye 1 on TiO2 film (left) and dye 2 on TiO2 film 

(right).
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Data: dye1
Model: OD = OD0 + A1*exp(-(t-t0)/1)
  
Chi^2 =  1.1028E-8
R^2 =  0.98125
  
y0 0.0002 ±0.00001
x0 -1.14709 ±--
A1 4.70778 ±--
t1 0.17353 ±0.00542
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Data: Dye2
Model: OD = OD0 + A1*exp(-(t-t0)/1) + A2*exp(-(t-t0)/2) + A3*exp(-(t-t0)/3)
  
Chi^2 =  1.1785E-8
R^2 =  0.99517
  
OD0 0.00193 ±0.00002
0 -0.93407 ±--
A1 0.05992 ±--
1 0.31894 ±0.02295
A2 0.00339 ±--
2 3.64707 ±0.24863
A3 0.00208 ±--
t3 46.79066 ±2.06575
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Model:  OD = OD0 + A1*exp(-(t-t0)/1) + A2*exp(-(t-t0)/2) + A3*exp(-(t-t0)/3)
  
Chi^2 =  6.1335E-8
R^2 =  0.98846
  
OD0 0.00186 ±0.00008
0 -1.82152 ±--
A1 0.09097 ±--
1 0.60148 ±0.05186
A2 0.00457 ±--
2 6.99967 ±0.73562
A3 0.00273 ±--
3 85.41913 ±9.45736
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Fig. S7. Analysed results of curve fitting data for (top) dye 1 on TiO2 film with single exponential 

decay fitting, (middle) dye 2 on TiO2 film with triple exponential decay fitting, and dye 3 with on TiO2 film with 

triple exponential decay fitting.
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Computation Result

Fig. S8. DFT BP86/def-sv(p) optimized structures of dyes 1–3@(TiO2)82. The extended parts 

indicated (a) monodentate with carboxylate type coordination structure of dye 1 on TiO2, (b) 

biadentate with carboxylate coordination type structure of dye 2 structure TiO2, and (c) biadentate 

with carboxylate coordination type structure of dye 3 structure TiO2.
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1H and 13C NMR spectra 

Figure S9. 1H NMR of 5

Figure S10. 13C NMR of 5 
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Figure S11. 1H NMR of 6 

Figure S12. 13C NMR of 6
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Figure S13. 1H NMR of 8 

Figure S14. 13 C NMR of 8
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Figure S15. 1H NMR of 9

Figure S16. 13C NMR of 9
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Figure S17. 1H NMR of 10 

Figure S18. 13C NMR of 10 
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Figure S19. 1H NMR of 1 

Figure S20. 13C NMR of 1 
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Figure S21. 1H NMR of 2 

Figure S22. 13C NMR of 2
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Figure S23. 1H NMR of 3 

Figure S24. 13C NMR of 3 


