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Fig S1. XRD pattern of aqueous GQDs solution.



Fig. S2. The Photoluminescence spectrum of aqueous GQD solution.



Fig. S3. Cross-sectional FESEM images of TiO2 NTs synthesized by anodization method. a) 4.21 µm NTs, b) 
7.83 µm NTs, c) 11.34 µm NTs, d) 14.52 µm NTS, e) 17.26 µm NTs, f) 16.61 µm NTs.



Table S1. Anodization parameters for the synthesize of TiO2 NTs.

NTs length (µm) Anodization time (minutes) Temperature (c˚)

3-5 38 23-27

6-8 45 23-27

10-12 76 23-27

14-15 107 23-27

16-17 115 23-27

18-20 135 23-27



Fig. S4. XRD pattern of Pure TiO2 NTs and GQDs coated TiO2 NTs.



Fig. S5. Photocurrent of the PEC UV photodetectors made with pure TiO2 NTs of different heights under 
UV illumination (365nm, 2mW/cm2)



Table S2. Photocurrent density and responsivity of the PEC UV photodetector made with pure TiO2 NTs 
under UV illumination (365nm, 2mW/cm2)

Tubes’ height (µm) Photocurrent density (µA/cm2) Responsivity (µA/W)

3-5 7.88 3.94

6-8 12.3 6.15

10-12 20.7 10.35

14-15 27.07 13.5

16-17 21.09 10.54

18-20 20.3 10.15



Fig. S6. GQDs loading time and its effect of the photocurrent density of UV PEC photodetector with 7.5 
µm TiO2 NTs in photoanode.



Table S3. GQDs loading time and its effect on the photocurrent density and responsivity of PEC UV 
photodetector with 7.5 µm TiO2 NTs in photoanode.

GQDs loading time (days) Short circuit photocurrent 
density (µA/cm2) Responsivity (mW/cm2)

Pure 7.5 µm TiO2 NTs 11.5 5.75

4 23.2 11.6

6 29.4 14.7

8 34.9 17.45

9 54.5 27.25

11 26.03 13.01



Fig. S7. GQDs loading time and its effect of the photocurrent density of UV PEC photodetector with 15 
µm TiO2 NTs in photoanode.



Fig. S8. DRS spectra of pure and GQDs coated TiO2 NTs in photoanode.





Fig. S9. a) photocurrent response of the 15 µm GQDs sensitized TiO2 NTs PEC UV photodetector under 
on/off switching UV LEDs with the power intensity of 5, 6.17 and 7.12 mW cm-2 at 0 V bias. b,c) enlarged 
rising and decaying edge of GQDs sensitized 15 µm TiO2 NTs PEC UV photodetector photo response.



Fig. S10. EIS Nyquist plot for the PEC UV photodetector with 15 µm TiO2 NTs in photoanode before and 
after sensitization with GQDs.



Table S4. Quantity of charge recombination resistance at Electrolyte/Photoanode interface.

7.5 µm TNT 15 µm TNT

TNT-PD GQD-TNT-PD TNT-PD GQD-TNT-PD

Charge Recombination 
resistance Rrc

(KΩ)
182.2 526.8 141.7 489.67



Table S5. The photo response performance comparison of various self-powered PEC UV photodetectors 
reported recently.

Nanostructures Condition Electrolyte 
type Tr(s) Td(s) Rλ (mA/W) refs

TiO2/Ag/ZnS 
nanotubes

365 nm, 40 
mWcm-2,

0 V
polysulfide 0.16 0.18 12.42 [1]

TiO2 nanotube 
arrays

365 nm, 3 
mWcm-2,

0 V
S2-/Sx2- 0.004 0.004 22 [2]

Titanium 
Dioxide 

Nanotube

360 nm, 115 
mWcm-2

, 1 V
Na2So4 0.88 1.28 0.73 [3]

GQDs coated 
7.5 µm TiO2 

NTs

365 nm, 
2mWcm-2

0 V
I-/I3

- 0.73 0.88 27.5 This work

GQDs coated 
15 µm TiO2 NT

365 nm, 
2mWcm-2

0 V
I-/I3

- 1.195 1.29 42.5 This work
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