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Figure S1- Fe;Os — GeO phase diagram.M (Adapted and reproduced with permission.
Copyright 1984, Elsevier Ltd.)
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Figure S2— Mharctriaio of the ure FesO4 anoparticles. a) Low TEM image of the
Fe304 nanoparticles; b) high resolution TEM image of FesO4 nanoparticle oriented along the
[111] zone axis; ¢) FFT of the Figure S2b.



Table S1 — Experimental results of photocurrent density of different Ge concentrations

incorporated in magnetite synthesis.

[Ge] (%) Johoto (MA cm™3)
3.2 1.8
1.7 2.4
0.8 1.8
0.4 13

Table S2 - Experimental results of photocurrent density of different deposited layers by spin

coating method.

Layers Jphoto (MA cm™?)
1 Layer 24
2 Layers 3.2
3 Layers 3.2
4 Layers 2.7

Table S3 - Experimental results of photocurrent density of different sintering times of FeGel

films at 850 °C.

Sintering time (minutes)

.Iphoto (mA Cm-z)

1 0.1
2 13
3 1.8
4 3.2
5 2.8
10 2.0
15 2.2
20 1.7




Y

S’

o1s O1s

- Fe 2p

= Fe 2p -~ FeGe? phatoanade sintered

L2 FeGel photoanode sintered = after NaOH imersion

> after NaDH imersion s

2 =y

2 @

£ g

£
| |
T T T T T T T T T T T T T T T T T T
1000 900 800 700 600 S00 400 300 200 100 1000 900 800 700 600 500 400 300 200 100
Binding Energy (eV) Binding Energy (eV)

C) Ge3d d) Geld

—_— —_—

3 3

s =

2 =

n N

5 =

1]
€ E
’7 T T T T T T T T T T T T T T T T T T
345 340 335 330 325 320 315 310 305 345 340 335 330 325 320 315 310 305
Binding Energy (eV) Binding Energy (eV)

e) Ge3d f)

Intensity (a.u.)

=

Intensity (a.u.)

(=2
~—

Ge3d

S
s
2
2]
c
g
£
]
345340 335 33.0 325 32.0 315 310 305 345 34.0 335 33.0 325 32.0 31.5 31.0 305
Binding Energy (eV) Binding Energy (eV)
Gedd hd
>
3
8
2z
7]
=
[+]
o £

345 34.0 335 33.0 325 32.0 31.5 31.0 30.5
Binding Energy (eV)

ter leaching with NaOH.

4

345340 335 33.0 32.5 32.0 31.5 31.0 305
Binding Energy (eV)

Figure S3— XPS spectra of the Ge—hematite: (a) survey spectrum of FeGel nanoparticles,
FeGel photoanode sintered before and after the contact to NaOH solution; (b) survey spectrum
of FeGe2 nanoparticles, FeGe2 photoanode sintered before and after the contact to NaOH
solution; High-resolution XPS spectrum of the Ge 3d region: (c) FeGel nanoparticles, (d)
FeGe2 nanoparticles, (e) FeGel photoanode before leaching with NaOH, (f) FeGe2 photoanode
before leaching with NaOH, (g) FeGel photoanode after leaching with NaOH, and (h) FeGe2
photoanode af



According to the high-resolution XPS spectrum of the Ge 3d, for two films containing
germanium, a shift of the spectra after the contact of NaOH solution has been observed. This
shift can be related to the environmental chemistry of germanium, as seen in Figure S1, for
lower concentrations of GeO: in lower temperatures occurs the presence of two phases, GeO>
rutile, and FesGezO1s and according to equation S1, the GeO: in the presence of OH", it reacts

and forms a soluble complex, leaving only the germanium atoms that are inside the crystal
lattice of hematitel?.
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Figure S4 — Chronoamperometry at an applied potential of 1.23 Vrue under illumination (AM
1.5 — 100 mW cm?) for FeGel photoanodes in 1M NaOH electrolyte.
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Figure S5 — Photocurrent density x V curves under illumination for the Fe Pristine and FeGel
films in 1M NaOH electrolyte with and without 0.5M H20x.
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Figure S6 — UV-Vis spectra of Fe Pristine, FeGel, and FeGe2 films.

The width of depletion layer (W) can be calculated according the following equation:

ZSEO(V—Vfb)
qNg

W= (S2)

where ¢ is the dielectric constant of hematite (80), V is the potential in RHE, V is the flat-band
potential, g is the elementary charge, and Nq is the donor density.



45
40-
3,5-
3,0-
2,51
2,0-
1,51
1,01
0,5-

emmF e Pristine
-—FeGe

Photocurrent Density
(MA cm™)

14_-—Fe Pristine
e FeGel

02 00 02 04 06 08

V-Vg,(V)
Figure S7 — a) Photocurrent Density, and b) Depletion layer (W) as function of (V- V).
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