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Fig. S1 HRTEM image and FFT measurement of -FeOOH (A100) nanorod.
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Fig. S2 Rietveld refinement patterns of (a) A200, and (b) A250 using X-ray powder

diffraction data.
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Fig. S3 TEM image and FFT measurement of A500 sample.
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Fig. S4 TGA curve of B-FeOOH nanorods.



Fig. S5 SEM images of B-FeOOH nanorods with various thermal treatments in air. (a) p-
FeOOH before thermal treatment, (b) samples after 200, (c) 250, (d) 300, (e) 400, (f) 500, (g)
600 °C thermal treatment.
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Fig. S6 High resolution XPS in the (a) Fe 2p, and (b) O Is regions for Fe,O; (A500)

electrode.
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Fig. S7 FTIR spectra of the (a) B-FEOOH (A100) and strained-FeOOH (A250), and (b)

glucose.



Fig. S8 SEM and TEM images (inset) of (a) A100 and (b) A250 prepared directly grown on a
FTO substrate.
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Fig. S9 XRD patterns of FEOOH nanorods on FTO substrate with typical thermal treatment
for 3 h in air. (a) B-FeOOH (A100), and the sample thermally treated at (b) 250 °C (A250)

and (c) 500 °C (A500) thermal treatment on FTO.

10



——FTO
———A25
—— A100
—— A250
——A300
—— A600

1

—

(4, ]
1

]
-
o

L

-0.5-

-
(<)
1

Current density (mA/cm?) =~

04 06 08 10 12 14
Potential (V vs. Ag/AgCl)

i
o

(b)

Y
()]

Current density (mA/cm?)
-o -
& s

=
(=)

100 200 250 300 400 550 600
Temperature (°C)

Fig. S10 (a) LSVs of B-FeOOH (A2S5, A100), strained-FeOOH (A250, A300), and Fe,O;
(A600) electrodes in phosphate buffer (pH 7), and (b) current density with the different heat
treatment between 100 °C and 600 °C at an applied potential of 1.4 V versus Ag/AgCl.
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Fig. S11 Current-time response curve of A100 and A250 at an applied potential of 1.5 V vs
Ag/AgCl in a phosphate buffer (pH 7).
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Fig. S12 Faradaic efficiency of A100 and A250 electrodes at an applied potential of 1.50 vs
Ag/AgCl in a phosphate buffer (pH 7).
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Fig. S13 High resolution XPS in the (a) Fe 2p, and (b) O 1s regions for strained-FeOOH

(A250) electrodes before and after catalytic reactions.
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Fig. S14 SEM images of (a) A100/FTO and (b) A250/FTO, and (c) A100/FTO and (d)
A250/FTO after the catalytic reaction.
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Fig. S15 LSVs of A250 electrode depends on pH in phosphate buffer solutions.
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Fig. S16 LSVs of B-FeOOH (A100), and strained-FeOOH (A250) in 0.1 M NacCl solution.
Scan rate of 20 mV/s.
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Fig. S17 LSVs of B-FeOOH (A100) and strained-FeOOH (A250, A300, A400) electrodes in
phosphate buffer (pH 7), and current density with the different heat treatment between 100 °C
and 600 °C at an applied potential of 1.5 V versus Ag/AgCl (inset).
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Fig. S18 The local environment of the Fe and O atoms at the crystal structure of (a) B-
FeOOH after the stabilization. Bonding geometry of Fe and O atoms after (b) one electron,

(c) two electrons, (d) three electrons extraction from the f-FeOOH structure.
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Fig. S19 Rietveld refinement patterns of A300 and A400 samples using X-ray powder

diffraction data.
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