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Figure S1. FESEM images of top-surface: (a, b) TiO2 NTAs(300°C); (c, d) TiO2 NTAs(700°C).
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Figure S2. XRD diffractograms of samples: (black line) TiO2 NTAs(200°C); (red line) TiO2 

NTAs(300°C); (blue line) TiO2 NTAs(450°C)
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Figure S3. FESEM images of CdSe/TiO2 NTAs(300°C).
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Figure S4. EDX elemental mapping images of sample CdSe/TiO2 NTAs(300°C).
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Figure S5. TEM and HRTEM images of samples. (a, b) TiO2 NTAs(200°C); (c, d) CdSe/TiO2 

NTAs(200°C) Insets in d are the selected area enlarged picture and FFT pattern.
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Figure S6. FESEM images of PEDOT/CdSe/TiO2 NTAs(300°C).
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Figure S7. EDX elemental mapping images of sample PEDOT/CdSe/TiO2 NTAs(300°C).
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Figure S8. Profile of the potential decay of CdSe/TiO2 and PEDOT/CdSe/TiO2 electrodes.
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Figure S9. Mott-Schottky plots of CdSe/TiO2 and PEDOT/CdSe/TiO2 electrodes.

Table S1. The flatband, conduction and valence band potentials of CdSe and PEDOT.
Sample CdSe/TiO2 (V) PEDOT/CdSe/TiO2 (V)
Vfb vs. SCE -0.88 -1.09
Vfb vs. NHE -0.64 -0.85
VCB vs. NHE -0.74 -0.95
VVB vs. NHE 0.86 0.55
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Figure S10. Illustrations of the energy band positions of CdSe and PEDOT and the photo-
generated electron-hole transfer process in PEDOT-CdSe.
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Figure S11. IPCE image of TiO2 (black line); CdSe/TiO2 (red line); PEDOT/CdSe/TiO2 (blue line).
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Table S2. Photoelectrochemical cell stability of different system

System Electrolyte Photocurrent 
Density

Stability Reference

CdS/TiO2 
nanotubes

0.35 M Na2SO3 
and 0.24 M Na2S

1.9 mA /cm2 at -
0.9V(vs Ag/AgCl)

remaining 83% 
after 1h 1

CdSe/TiO2 
nanotubes

0.1 M Na2S 3.84 mA/cm2 at 0 
V(vs Ag/AgCl)

Remaining 92% 
after 400s 2

CdSe/ZnO 
nanotubes

0.35 M Na2S and 
0.25 M K2SO3

5.1 mA /cm2 at 0.35 
V (vs. SCE)

remaining 86%
after 600s 3

CdSe/ZnO 
nanorods

0.2 M Na2S 14.9 mA /cm2 at 0.8 
V (vs. RHE)

remaining 86.2%
after 1h 4

CdTe/CdS/TiO2 
nanotubes

0.35 M Na2SO3 
and 0.24 M Na2S

9.17 mA /cm2 at -
1.0V(vs Ag/AgCl)

remaining 75% 
after 1h 1
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