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Figure S1: HR-TEM images of LFO powders calcined at 600°C for 4 h.
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Figure S2: Tauc plot of LFO powder calcined at 600°C, for (a) a direct forbidden optical transition
(n=3/2) or (b) a direct allowed transition (n=1/2).1? Optical transitions in these complex and
polycrystalline ferrite, featuring elemental disorder and band tailing, could significantly deviate from
standard direct transitions, hence we considered both allowed and forbidden transitions to determine
the band gap to be in the range of 1.9-2.1 eV.
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Figure S3: Tauc plots employing IPCE for (a,c) LFO-C and (b,d) LFO-D to determine band gap using
(a,b) a direct forbidden optical transition (n=3/2) or (c,d) a direct allowed transition (n=1/2). %3
Optical transitions in these complex and porous polycrystalline ferrite films, featuring elemental
disorder and band tailing, could significantly deviate from standard direct transitions, hence we
considered both allowed and forbidden direct transitions to determine the band gap to be in the range

of2.4-29 eV.



Figure S4: Cross-section FE-SEM of LFO-D (3 layers) to determine film thickness.
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Figure S5: (a) XPS spectra of La 3d, (b) Fe 2p and (c) O Is for films LFO-A, B, C and D.
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LFO-A 1 0.8
LFO-B 1 1.1
LFO-C 1 1

LFO-D 1 0.8

Table S1: Quantification of La:Fe ratios for prepared LFO films from XPS survey spectra using
CasaXPS fitting software.
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Figure S6: (a) Photocurrent measurements of a LFO film with 0.1 M Na,SO,4at pH 6, 8 and 10 (pH
increased with NaOH) and (b) measured maximum photocurrent achieved from electrolytes of pH
6-12 at various potentials.
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Figure S7: (a) Normalized photocurrent measurements at point of interest for LFO-C with the
application of 1-3 LFO layers for optimization and (b) normalized photocurrent measurements for
LFO-D with the application of 1-4 LFO layers for optimization.
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Figure S8: LSV measurements from +0.6 to -0.5 V z,c for LFO-B, -C and -D under chopped solar
illumination with a 0.1 M Na,SO, pH 12 electrolyte, to determine onset potential.
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Figure S9: LSV measurements from +0.1 to -1.12 V z,¢; for LFO-D under chopped solar illumination

with a 0.1 M Na,SO, pH 12 electrolyte, in an unpurged (O, present) and a N, purged system (purged
for 4 hours).
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Figure S10: Cyclic voltammetry curves at scan rates between 10 and 250 mV s™! for (a) LFO-B, (b)
LFO-C and (c) LFO-D.
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Figure S11: (a) Example Mott-Shottky plots for LFO-D at different frequencies and (b) capacitance
values determined from EIS measurements as a function of frequency, measured at -0.3 V 5.c. Results
show frequency dispersion due to the nanostructured porous nature of the films. In this situation,

simple models applied for Mott-Shottky analysis are not suitable. Further elaboration on this topic can
be found elsewhere.*
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Figure S12: Current data from H, evolution measurement at a potential of +0.43 Vgyg under constant
solar illumination (100 mW cm2).
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