Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2017

Electronic Supplementary Material

New insights into water photooxidation on reductively pretreated

hematite photoanodes

Dejan Cibrev?, Massimo Tallarida®, Chittaranjan Das”, Teresa Lana-Villarreal®, Dieter

Schmeisserb, Roberto Gomez*?

®Departament de Quimica Fisica i Institut Universitari d"Electroquimica, Universitat

d"Alacant, Apartat 99, E-03080, Alicante, Spain.

®Applied Physics-Sensors, Brandenburg University of Technology, Konrad Wachsmann

Allee, 17, 03046, Cottbus, Germany.

*Corresponding author. E-mail: Roberto.Gomez@ua.es; phone: +34 965903748

S1


mailto:Roberto.Gomez@ua.es

0,18 4 —E=08V
. —E=-1V
0,16 - E=-11V
] —E=-12V
0’14_ E=-1.3V
0,12 —E=-14V,
0,10 4
o ] light off
e 008+ 9¢
°  0,06-
< 0]
£ 0,04
0,02 1
0,00 p——
4 —_ 0
0,02 . E =0.23 V vs Ag/AgCl
| light on
-0,04
'0106 T T T T T T T
0 10 20 30 40 50

t/s

Figure S1. Potentiostatic photo-transients conducted at 0.23 V under 100 mW/cm? AM
1.5 EE illumination for nanorod hematite electrodes in 1 M NaOH.
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Figure S2. A) Photocurrent density for water oxidation as a function of the number of
applied pretreatment steps for a hematite nanorod electrode in 1 M NaOH. Each square
represents the stationary photocurrent value measured at 0.23 V (Light intensity: 550
mW-cm™) B) Photo-transient conducted at 0.23 V before (red curve) and after (black
curve) a continuous reductive pretreatment at -1.3 V.
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Figure S3. SEM images for a hematite nanorod electrode, before (left) and after (right)
one pretreatment step at -1.3 V for 10 s.
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Figure S4. XPS spectra for Fe 2p for nanorod hematite films before and after one
electrochemical pretreatment step (at -1.3 V for 10 s).
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Figure S5. High resolution XPS spectra for O 1s for hematite nanorod films prior (red)
and after (black) a reductive pretreatment consisting in one step at -1.3 V for 10 s. The
contributions corresponding to adsorbed water and hydroxyl groups are indicated.
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Figure S6. UV-vis absorption spectra for hematite films before (black curve) and after
one reductive pretreatment step (at -1.3 V for 10 s, red curve).
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Figure S7. TEM image of the hematite nanorod films after a pretreatment consisting of
3 cycles downto -1.5V in 1 M NaOH.
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