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Fig. S1: Photolysis test, with the solar lamp on, and no photocatalyst into the
reactor.
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As it is shown in fig. S1, the effect of photolysis to the photocatalytic activity, after 60

min irradiation time, is negligible.

Fig. S 2: Dielectric constant and loss of SBVT measured as a function of
temperature.
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Temperature dependent dielectric constant (&) and tan & measured at 10 kHz, 100

kHz, 500 kHz and 1 MHz. The arrow in tan 6 indicates the phase transition temperature.

Fig. S 3: Wide scan, Ols and Cl1s

The survey XPS spectra (fig. S2 a) shows the expected elements besides two extra
silicon peaks, Si 2p and Si 2s, coming from the Si wafer used for the XPS
measurements. The intensity of the Vanadium peaks is too low, due to its small
concentration in the sample, and cannot be seen in the wide scan spectra. A small C 1s

signal, related to the typical carbon adventitious contamination, is also detected.

LI I N B L L B L L L L B L L
A Bidf
80x10 7]

| (a) |
7% Ols
a 60 1
C
> Bidd+Ti2p
2 4ol i Si2p |
2 +Si2s
= \
20 .
0—1111]1t1|l|1111:1|1|1|11[1L1|1|1|lJlJlx]lllllLlJLllxlxlix
1200 1000 800 600 400 200 0

Binding energy (eV)

L RE LR LN RN R RN RERL RN LARRE LIRS

LJBLU BRI LA WA BNLEN BB LS LA BN BN LA NN B

30x10° 7.0x10°
— )

2 )

‘E:')’ L

> 2

'@ 20 =

@ 2 65
E =

| [ETTTLITTINETIT] FARTY ANETARTATARNTON CANY

0"""" e PO IR RN T N N I N I N IO O O
536 534 532 530 528 526 290 285 280

Binding energy (eV) Binding energy (eV)



The O 1s region shows a main feature centered at 530.1 eV (fig. S2 b), assigned to the
oxide from the SBVT compound. The smaller component at higher BE (fig. S2 ¢) is
attributed to oxygen atoms in SiO,, the native oxide on Si wafers, and adsorbed surface

species, such as hydroxyl groups and CO like species.

Fig. S4 Fatigue resistance up to 108 cycles
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Polarization — electric field hysteresis loops measured before and after 108 switching
cycles.



