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Fig. S1 SEM images of the TiO, NTs of (a) top view, and (b) cross-sectional view.
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Fig. S2 Cross-sectional SEM image of the ECR-TiO, NTs.
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Fig. S3 XRD patterns of the TiO, NTs and ECR-TiO, NTs in magnification view in range of 20-
30°.
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Fig. S4 Schematics of band energy level of Ti** self-doped ECR-TiO, NTs.
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Fig. S5 XPS survey of the TiO, NTs and ECR-TiO, NTs.
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Fig. S6 XPS core level of Ti 2pg, of the TiO, NTs and ECR-TiO, NTs in the absence of argon
sputtering.
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Fig. S7 Na KLL Auger spectra from TiO, NTs and ECR-TiO, NTs.
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Fig. S8 PEC performance of the ECR-TiO, NT photoelectrodes reduced with different reduction
potential, where x in ECR-(xX)-TiO, NTs was the value of the applied potential (V). (a) linear-
sweep voltammograms, collected with a scan rate of 5 mV s™ under simulated solar light (AM
1.5G); (b) photoconversion efficiency as a function of applied potential (calculated using
equation 1); (c) summarized photocurrent density and photoconversion efficiency data.

E Photocurrent density / mA em’ E
Photoconversion efficiency / %

Photocurrent density / mA em’ E

o
n

—— ECR-(0 V)-TiO, NTs

~—— ECR~(-0.1 V)-TiO, NTs __ore" =
in dark /

TiO, NTs

—— ECR-(-0.2 V)-TiO, NTs
—— ECR-(-0.3 V)-TiO, NTs
—— ECR-(-0.4 V)-TiO, NTs
—— ECR~(-0.5 V)-TiO, NTs

1.30

F1.25

F1.20

r1.10

1.05

+1.00

0.95

s,
00 02 04 06 08 1.0 12 1.4 1.6 18 2.
Potential / V vs RHE
1.4
—=—TiO, NTs
1.2 —e— ECR-(0 V)-TiO, NTs
—a&— ECR-(-0.1 V)-TiO2 NTs
1.0 —¥— ECR-(-0.2 V)-TiO, NTs
—+— ECR-(-0.3 V)-TiO, NTs
0.8 —<—ECR-(-0.4 V)-TiO, NTs
0.6 4 —>»— ECR-(-0.5 V)-Ti()2 NTs
0.4
0.2 1
0.0 red—s T T T 1 T T T
00 02 04 0.6 08 1.0 1.2 1.4 1.6 18 2.0
Potential / V vs RHE
3.0 o0
o
2.8- o
2.6
2.4 o]
- - o
2 & ~ /
2.0 o o
va | " o o / le)
|:1/
1.6 g
L4 . S S S S S S
é‘ '\,$ xe '»é ~,$ '»é xé
O OO OO O
Ny ¢ ¢ ‘ " " "
o AP ARy AEREPC AGREPTY AL
(0& JE QST A BT N

0/, / AQUIIIJO UOISIIAU0I0}OY J



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics

This journal is © The Owner Societies 2013

-4

Photocurrent density / mA cm

Photoconversion efficiency / %

—=— 5 min
—e— 10 min

1.0+
—4— 30 min
0.5 1 —v— 60 min
0.0 1 —— 120 min
—<— 300 min
'0-5 T T T T T T T T T
0.0 02 04 06 08 1.0 12 14 1.6 18 2.0
Potential / V vs RHE
14
1.2
1.0 - —&— 5 min
—— 10 min
0.8 —A— 30 min
—¥— 60 min
0.6+ —&— 120 min
0.4- —<— 300 min
0.2-
0.0 ey T T T f T T T
0.0 02 04 06 08 1.0 12 14 1.6 18 2.0

Photocurrent density / mA cm'ﬂ

Fig. S9 PEC performance of the ECR-TiO, NTs photoelectrodes reduced with different duration
length. (a) linear-sweep voltammograms, collected with a scan rate of 5 mV s™ under simulated
solar light (AM 1.5G); (b) photoconversion efficiency as a function of applied potential
(calculated using equation 1); (c) summarized photocurrent density and photoconversion

efficiency data.
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Fig. S10 SEM image of the TiO; film on indium tin oxide (ITO) prepared from commercial P25
TiO, nanoparticles.
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Fig. S11 PEC performance of the P25 TiO, film and ECR-P25 TiO, film photoelectrodes,
prepared on indium tin oxide (ITO) with commercial P25 TiO, nanoparticles.



