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Figure S1. SEM image and size histogram of (a) SrTiO; and (b) AL:SrTiO;. (c) PXRD spectra of

SrTiO; and Al:SrTiOs. The reference pattern for SrTiO; (JPDF #35-0734) is shown on the
bottom. Adapted from Ref. 1 with permission from The Royal Society of Chemistry.
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Figure S2. Supporting data for type 1 single bed particle suspension baggie reactor under natural
sunlight. (a) Recorded light intensity for every hour with a UV detector (GaN detector, SED
(SEL) 365 of 230 to 380 nm range), a thermopile detector (SED 623 of 200 - 4200 nm range),
and a visible light detector (GaAsP detector, SED (SEL) 005 of 260-680 nm range) for 5 sunlight
irradiation experiments. (b) Generated total gas amount and H, gas amount after 4 h sunlight
irradiation. After the gas composition is determined by GC, H, amount from method 1 is based
on the ratio of H, to total gas while H, amount from method 2 is based on the evolved O, to
estimate the generated H, gas amount after 4 h irradiation. For method 2, O, from dissolved air is
removed based on the amount of N,. (c) Absorption spectrum of polypropylene bag.
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Figure S3. XPS survey spectra for (a) SrTiO; and (b) Al:SrTiO; and high resolution XPS spectra
of Al 2p region in (c) SrTiO; and (d) AL:SrTiOs.
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Figure S4. IR spectra of SrTiO; and Al:SrTiOs, showing the broad H-O-H stretching vibration at
3,500 cm'!.
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Figure S5. DFT calculated band structures of SrTiO; with no defect by GGA method and
GGA+U method. The Fermi level (Ey) is set at 0 eV.
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Figure S6. The DFT (GGA+U) electronic band structures of (a) STO with no defects, (b) STO
with Vo, (¢) 2 Al doped STO with Vo (2 Al close to Vo); (d) 2 Al doped STO with Vo (1 Al
close to Vo while 1 Al far from Vo); (e) 2 Al doped STO with Vo (2 Al far away from Vo). The
Fermi level (Ey) is set at 0 eV.
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Figure S7. Magnified views of the Density of States plot for a) Al-doped SrTiO; (2 Al close to
vacancy) and b) for Al-doped SrTiO3 (2 Al far from vacancy).




Table S1. Summary of 5 experiments for sunlight irradiation and apparent quantum yield (AQY)

and stability test of 0.1 wt% Rh, 0.1 wt% Cr, Rh,.,Cr,O5 loaded Al:SrTiO;.

Exp # 1 2 3 4 5 6 7
. 375 nm
Light Source sun sun sun sun sun LED Xe arc
Light intensity 42/ 48/ 50/ 557/ 54/ 42/
(mW cm?) thermop thermop thermop thermop thermop thermo- 29/UV
/detector ile ile ile ile ile pile
Area (cm?) 169.7 169.7 169.7 169.7 169.7 2.01 8.0
Gas volume 1575 14 15.5 16.1 16 - -
(mL)
Hrevolution =57 o5 013 014 015 007 066
rate (mmol h'!')?
STH (%)? 0.06 0.10 0.10 0.10 0.11 - -
AQY (%) - - - - - 14.8% -

2The H, evolution rate and STH for sunlight irradiated system is obtained based on method 2

(see experimental details).
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