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Fig.S1 (a) Micro morphology of the ZnO nanorod array; (b) TEM image of the
ZnO nanorods, with the background image of the wrinkled GO flakes. the inset
is the selected area electron diffraction (SAED) image of the single nanorod; (c)

The cross-sectional view of the GO layer on the GO-ZnO composite film
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Fig.S2 (a) and (b) are the cyclic voltammograms of the FTO glass and the

ZnO film with a scan rate of 10 mV-s™
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Fig.S3 The O1s XPS spectra of the GO-ZnO composite films with different

Intensityf(counts-s'1)

reduction time. The fit components are the Zn—O bonds in ZnO, the carbonyl
C=0 and carboxyl COOH mixed signal, the C—O—C epoxide and the
hydroxyl C—OH with increasing order of the binding energy*>2. The relative
intensity of the C—OH peak to the C—O—C peak of the 60s sample is smaller
than that of the Os sample, and the intensity of the C—O—C peak in the 60s
sample has dropped a lot from that in the Os sample as is concluded in the C1s
spectra, thus the content of the C—OH bonds in the 60s sample is less than

that in the Os sample
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Fig.S4 The FTIR attenuated total reflection transmittance spectra of different

GO-ZnO composite films

A\

0.5+

10°Intensity/(counts-s ')
&
=
\

0.0

1050 1040 1030 1020
Binding energy/(eV)

K S5 AN[RIE R A [a) B A ISR T ) Zn2p XPS B . B A8 fk, 45 Zn2p
U FRILR TR R AR R Ak, 3R ZnO S5 F7E AL 2 b BT R b — B AR FRRR 2
Fig.S5 The Zn2p XPS spectra of the GO-ZnO composite films with different
reduction time. The curved shape remains constant with time, indicating that
the chemical structure of ZnO didn’t change during the electrochemical

process
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Fig.S6 (a) and (b) are Cathodic and Anodic Linear sweep voltammograms
(LSVs) of different samples; (c) Electrochemical impedance spectra (EIS)
exhibiting Mott-Schottky characteristics of different samples. The
measurements were conducted in 0.5 mol-L™* Na,SO, solution using a
three-electrode configuration with the samples as working electrodes, the Pt
foil and the SCE as the counter electrode and the reference electrode,
respectively. The LSVs were measured with a scan rate of 5 mV-s™, the EIS
were measured with an amplitude of 0.01 V and frequency of 1000 Hz. For the
LSVs, the crossings of the extrapolations from the initial stage and the abrupt
increase stage in pace with the cathodic and anodic scanning could be
approximated as the position of the Conduction Band Minimum (CBM) and
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Valence Band Maximum (VBM) of the semiconductor on the electrode,
respectively®>*>%. The results didn’t give the VBMs of the 0s GO and ZnO,
because the oxygen bubbles were electrochemically generated at the surfaces
of the electrodes when scanning to more positive potentials, propagating the
films breakdown. For the EIS, the Fermi level and doping concentration of the
semiconductor could be determined by the zero-crossing and slope of the

S4,85' and

tangent from the linear region of the Mott-Schottky plot, respectively
the slope direction reflects the carrier type with positive as n-type and negative

as p-type>°
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