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Figure S1: SEM micrographs of the BisTizO1. platelets after treatment in 6-M NaOH (in the absence of Sr?*
ions) at 200°C for 15 hours.
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Figure S2: Powder XRD patterns of the of the HNO3-washed platelets after different times of TC reaction
(200°C, 6-M NaOH, Sr/Ti=12). The STO and BIT abbreviations stand for SrTiOz and BisTiz012,

respectively.
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Figure S3: XRD pattern of the water-washed reaction product, obtained at Sr/Ti=12, 200°C/15 hours, 6-M

NaOH: p=SrTiOz perovskite, *=Bi,03, +=SrCOs.
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Figure S4: STEM (DF with EDS line profile) of SrTiO3/BisTisO12 heterostructural platelet formed after 1

hour at 200°C at Sr/Ti=12 and 6-M NaOH.
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Theoretical calculation of platelet-thickness difference during transformation of pre-existing
BisTisO12 (BIT) platelets to SrTiOs (STO) platelets, assuming a constant length and width of the
platelets:
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Figure S5: Structural models of BisTizO12 and SrTiOs

CeiT = 3.2882 nm
Csto = 0.3905 nm

One BIT unit cell contains 6 TiOe octahedra along the c-direction. Theoretically, these convert to TiOs

octahedra in the newly formed STO, where the unit cell extends across one TiOs octahedron.
1 ceit > 6 CcsTO

ceiT = 3.2882 nm

Csto = 0.3905 nm; 6-Csto = 2.343 nm

(6-csto / ceiT)-100 = 71.25 %

The calculation indicates that a BIT platelet with an average thickness of ~ 60 nm would transform

into an STO platelet with a thickness of ~ 42 nm.



Table S1: Ho-evolution rates (umol g*-h™) of BisTizO12, SITiOs/BisTisO12 and SrTiOs platelets and

commercial SrTiOz nanopowders (Figure 6)

Photocatalysts (synthesis time) Composition-structure Rate of H; BET
evolution (m2g1)
(umol g*-h™)

BisTiz012 platelets (0 hOLlI') BisTi3012 7.5 2-3

SrTiO3/BisTiz012 platelets (6 hours) SrTiOs: BisTiz012=60:40 | 1265 20

SrTiOs platelets (15 hours) SrTiOs 65 10

SrTiOz; commercial nanopowder SrTiOs 81 24

100nm IJS
SEM WD 4.4mm

Figure S6: SEM micrograph of the SrTiOs/BisTisO12 nanoheterostructural platelets obtained after 6 hours of
reaction at 200°C (Sr/Ti=12, 6-M NaOH).
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Table S2: Literature review of various photocatalysts, their H>-evolution rates and photocatalytic
performance evaluation conditions

filter (wavelength>
420 nm)

Photocatalyst H> evolution Irradiation source | Sacrificial | Reference
in umol gt-h? agent
(STH)?
SrTiOs/BisTizO12 1265 300-W Xenon lamp | methanol | This work
nanoheterostructural (0.19 %) with AM 1.5G
platelets
Rh,-yCryO3/Al:SrTiO3 530 150-W Xenon lamp | Not used !
with Oriel
Cornerstone 130
monochromator
filter
Pt/ Single-Crystal-Like 202.6 300-W Xenon lamp | methanol 2
Porous
SrTiOs Nanocube
Assemblies
Pt/ mesoporous- 188 300-W Xenon lamp | methanol 3
assembled with UV cut-off
SrTiOs nanocrystal filter (>400 nm)
N-TiO2/Pt 570 500-W Xe lamp methanol 4
H2PtCls/Copper— 32 200-W Xe lamp methanol S
Organic Framework (wavelength: 320-
780 nm)
Pt—Co/g-C3Ns 61 300-W Xeon lamp | Not used 6
(wavelength> 300
nm)
Rh/La:SrTiO3 280 300-W Xe methanol !
(0.037 %) lamp with cut-off

aFor other cases the STH efficiencies were not reported
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Figure S7: Stability test of H, evolution for SrTiO3s/BisTizO12 nanoheterostructural platelets obtained after
6-hour hydrothermal reaction (SrTiOs: BisTi301,=60:40). After every 4 h of reaction, the formed H> was
evacuated.

Calculation of the band-gap energy:

The band-gap energies (Eg) of the constituents were calculated using the well-known Tauc method from the

UV-VIS diffuse reflectance spectra and Kubelka-Munk function (F(R)) by means of the following

equation:®
_ K _(-R)y?
F(R) = s 2R

where K and S are the absorption and scattering coefficients, respectively, and R=Rsample/Rstandard.
Combination of F(R) into Tauc method provides: (F(R) - hv)*/? =B (hv-Eg)

Here, h is the Planck constant, v is the incident frequency and B is a constant.® Figure S6 shows the
(F(R) - hv)/? versus hv plots. The band gaps (Eg) of SrTiOs and BisTisO12, which were determined by
extrapolation of the linear part of the function at F(R)=0, are 3.23 eV and 3.16 eV, respectively.
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Figure S8: Determination of the band-gap energy from the Tauc plot for (a) BisTi3O12, (b) SrTiOzand (c)
SrTiO3/BisTizO12 platelets.
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Calculation of the position of the conduction band (Ecs) and valance band (Evs) energies:

The Ecg and Evs are calculated using the following empirical formulas:®1!

Ecg = Xmor — Ee — O-SEg [1]
Eyp = Ecp + E4 [2]

Here, Ee is the free-electron energy vs. hydrogen (4.5 eV) and ymol is the geometric mean of Mulliken’s

electron negativities of constituent atoms, calculated according to the following equation:©

1
— a..b..cl73r~
Xmol = [XA XB XC] a+b+c

where the molecular formula is AaBoCc. xa (%8, xc) is Mulliken’s absolute electronegativity of the
corresponding atom (in eV) and it is defined as the arithmetic mean of the electron affinity and the first
ionization energy of that atom.*2® For SrTiOz and BisTizO1. the calculations give ysrtios=5.32 and
yBisTi3012=5.87. Considering the calculated values for ysrrios (5,32) and ygistizo12 (5,87), the Ece and Evs of
SrTiOz were determined to be -0.80 eV and 2.43 eV, while for BisTi3O12 the calculations revealed Ecg=-
0.21 eV and Evs=2.95 eV, respectively.
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Figure S9: Band structure of SrTiOz and BisTi301
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Calculation of the solar-to-hydrogen (STH) efficiency:

Here, ru2, AGh20, Psunand S represent the H, production rate, the reaction Gibbs free energy (237 kJ/mol),

T XA
STH (%) = H;—x

G
H20 100

SunXS

the light energy flux (1.0x10® Wm) and irradiation area (9 cm?), respectively.

Table S3: Comparison of solar-to-hydrogen (STH) efficiencies for SrTiOs-based photocatalytic H2

evolution
Catalyst STH (%) | Irradiation source Reference
Rh/La:SrTiOs 0.037 300-W Xe lamp !
SrTiOs:La, Rh and BiVO:Mo 1.1 300-W Xenon lamp 14
embedded into Au layer
RhCrOy/ SrTiOs:Al 0.4 300-W Xenon lamp 15
Rh2,CryO3 loaded Al:SrTiO3 0.11 Xe lamp (wattage not specified) 16
TiO2/CoOOH/RhCrOx /SITiOz:Al | 0.4 300-W Xenon lamp 17
Rh/Cr,03 0.65 300-W Xenon lamp 18
/CoOOH loaded SrTiOs:Al
SrTiO3/BisTizO12 0.19 300-W Xenon lamp This work

nanoheterostructural platelet
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