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Fig S1. Histogram plots showing the distribution of pore area for samples (a) VT (b) VT10 (c) VT20 
(d) VT30 (e) VT40 

Histogram plots in Figure S2 shows the change in mean pore area with the gradual increase in CdS loading. 
There is a clear observable shift towards smaller values of area for the mean value of the distribution with 
an increase in CdS loading, indicating that extra deposition of CdS reduced the overall pore area, causing 
a reduction in solvent flux and effective catalytic surface area. 
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Fig S2 Showing the EDAX plots for the samples (a) VT (b) VT10 (c) VT20 (d) VT30 € VT40 

The EDAX plots in fig. S3 shows the presence of Ti, O, V, S present due to the presence of TiO2 and 
vanadium sulphide its VS4 and VS2 phases. The peaks for Sn are due to the presence of FTO glass substrate. 
After CdS loading in sample VT10, peaks for Cd appeared with the increase in S peaks gradually with 
increased cycling of CdS



Fig S3. Differential method of bandgap plots of the fabricated photoanodes for (a) Direct bandgap 
(b) Indirect bandgap (c) BET analysis plots of the fabricated photoanodes (d) XPS surface scan plot 

of VT20 (e) O 1s Plots (f) Cd 3d plot



Fig S4. (a) Urbach energy plots for the fabricated photoanodes (b) Chronoamperometry plots for
fabricated photoanodes under visible light irradiation (c) Chronoamperometry plots for 

fabricated photoanodes under UV light irradiation (d) IPCE analysis of the fabricated photoanodes 
(e) XRD plot of VT20 with magnified peaks of VS 2 and VS 4 in inset (i) Simulated XRD of VS 4 (ii) 
Simulated



XRD of VS 2 Urbach energy plots demonstrate a gradual decrease in slope with increase in CdS loading 
indicating that the presence of over deposited CdS with poor morphology and low crystallinity results in 

formation of shallow low energy tail states acting as recombination centres, thereby reducing 
photoelectrochemical performance.  Chronoamperometry has been carried out using both visible light (fig 
S4(b)) and UV irradiation (fig S4(c)). IPCE analysis has been carried out as shown in fig S4d. Magnified 

XRD image along with simulated XRD peaks for VS2 and VS4 have been shown in fig S4(e).

Fig S5. (a) SEM image of pristine TiO2 nanorods array cross section (b) Randles’ Circuit for VT

Fig. S5 shows the SEM images if TiO2 nanorods grown on FTO glass substrates. The length of the nanorods 
were approximately 382.7 nm and the diagonal of the top face was approximately 153.4 nm. The Randles 
circuit for VT has been shown in fig S5b. 

Fig S6. Electrostatic potential energy plots for (a) VS4/TiO2 junction (b) CdS/VS4 junction



Table S1. Computational Details about AFORS-HET band diagram simulation 

Parameters TiO2 [4,5,7,9,11] VS4 [2,3,6,8] CdS [1,10,12]
dK
(dielectric constatnt)

43.2 3.1 5.3

χ (eV)
(absolute 
elelctronegativity)

5.81 6.28 5.18

Eg (eV)
(optical bandgap)

3.2 1.5 2.4

Na
(acceptor level density)

0 2.1E21 0

Nd
(donor level density)

1.73E18 0 2.53E18
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