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Figure S1: SEM image of a) Vo rich SrTiO3 made with heating profile 1 and b) Vo poor SrTiO3 

made with heating profile 2
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Figure S2: 27Al solid-state NMR. Deconvolution of spectra to three sites where each site is fitted 
to a Czjzek distribution using the ssNake program. Experimental spectra are shown in blue, 
simulated spectra are shown in green (doped octahedral sites in perovskite structure), red 
(octahedral alumina-like sites), purple (tetrahedral alumina-like sites) and black (sum of all three 
simulated sites). For all fits, a library of 500 points was used (50 points along CQ within 0 and 8 
MHz and 10 points along  within 0 and 1). The number of independent random components of 
the quadrupolar tensor (d) was set to 5. The standard deviation of the quadrupole distribution 
() and the Lorentz/Gaussian line broadening paramteres were freely varied to obtain the best 
fit of the three sites. The fit  values for the Al-SrTiO3-Oct, Al-Al2O3-Oct and Al-Al2O3-Tet sites 
were within the ranges 0.2-0.3, 2.1-2.6 and 1.9-4.2 MHz, respectively.
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Figure S3:(a) Tauc plots and (b) Uv-vis spectra of VO rich samples made with heating profile 1; (c) 
Tauc plots and (d) UV-Vis spectra of VO poor samples made with heating profile 2.
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Figure S4: XPS data of the Sr 3d region for :(a) oxygen vacancy rich SrTiO3 made with heating 
profile 1 and (b) oxygen vacancy poor SrTiO3 made with heating profile 2

Figure S5: XPS survey spectra of :(a) VO rich SrTiO3 made with heating profile 1 and (b) VO poor 
SrTiO3 made with heating profile 2.
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Figure S6: Photocatalytic hydrogen (solid line) and oxygen (dash line) evolution results of RhxCr2-

xO3/SrTi0.975Al0.025O3 (black curves), RhxCr2-xO3/SrTi0.95Al0.05O3 (red curves) and RhxCr2-

xO3/SrTi0.8Al0.2O3 (blue curves) VO rich samples in water made by heating profile 1. The UV 
intensity was 100 mW/cm2. Detected oxygen traces are attributed to residual dissolved O2 in the 
reaction mixture.

Heating 1
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Figure S7: External quantum efficiency of H2 evolution for a) VO rich Pt/SrTiO3 and b) VO rich 
Pt/SrTi0.9Al0.1O3 (heating 1). Conditions: 100 mg catalyst in 118 mL of 20% aqueous methanol. For 
a) LED 375 nm with 58.7 mW/cm2  and for b), LED 375 nm with 80.0mW/cm2. Apparent quantum 
efficiency values are listed in table S1.

Table S1. External Quantum Efficiency (EQE) data for Pt/SrTiO3 and Pt/SrTiO3:Al (heating 1). 
Average EQE values were calculated on the basis of two separate measurements.

Samples EQE (%) Average EQE (%)
Pt/SrTiO3 0.0170 0.0173

0.0176
Pt/SrTi0.9Al0.1O3 0.0121 0.0113

0.0105
Calculation of External Quantum Efficiency (EQE) was based on the below equation.

𝐸𝑄𝐸=
𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠/𝑠𝑒𝑐
𝑝ℎ𝑜𝑡𝑜𝑛𝑠/𝑠𝑒𝑐

=
2 × (𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝐻2/𝑠𝑒𝑐) × 𝑁𝐴

(𝑝𝑜𝑤𝑒𝑟 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡)/(
ℎ𝑐
𝜆
)

Where NA is the Avogadro’s number, h is the Planck’s constant, c is the speed of light and λ is 
the wavelength of light (375nm in this case).


