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(1) TEM analysis of the calcined CosO4 nanowir es

TEM observation was conducted to interrogate thiecefof calcination on the
interior morphology and porosity of €0, nanowires. PS-cobalt oxide nanowires
dispersion were drop cast onto a carbon coateditls gnd calcined in air at 40C, as
Cu grids were observed to embrittle after the heghperature thermal treatment. Figure
S-1 confirmed that both the 1-D morphology and rinteporous inclusions of GQ,

nanowires were preserved after the calcinationge®.c



Figure S1: TEM of PS-GO®, nanowires on carbon coated Ni grid before (a)aftet calcinations (b) with
average particle and void dimension of 22 nm andh9respectively.

(2) Spectr oscopic deter mination of band edge ener gy levels of Cos04 nanowires
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Figure S-2: Optical band gap energysOpnanowires obtained by extrapolationote O.

Co04 is a p-type semiconductor, in which the opticaldgap (f5) can be obtained from

the absorption spectra. The band gap energiebecaalculated using the equation 1:

(ahv)" =B(hv-E)........... . Eq1l



where, a is the absorption coefficientyy is the photon energyB is a constant
characteristic to the material, andcquals either 1/2 for an indirect transition, dioR a
direct transition. The absorption coefficient) (was obtained using the optical
transmission data at different wavelengths baseehoation (2).

I =1,exp(=at) «oooevnennennn. Eq 2

The band gap was determined by plottiagn{)? versus photon energy (Tauc plot) as
shown in Fig. S-2. The band gap energy was estariateextrapolating the Tauc Plot to
a = 0 with intercepts at 1.45 and 2.26 eV, respebttiv The best fit of ¢hv)® versus
photon energy was found to be n = 2, suggestingttieaobtained G, nanowires are

semiconducting with a direct band gap transitidn.

(3) Cyclic voltammetry of PS-coated cobalt oxide nanowir es.

The electrochemical activity of hollow cobalt oxidanowires (D ~ 30 nm) prepared via
solution oxidation were investigated using cyclatammetry (CV). For spin-coated
films of PS-CoO and PS-@0,4 on ITO, film thicknesses were found to range fra®r60
nm as determined from AFM. PS-CoO and PS&zmanowires on ITO electrodes
were cycled between 0.8V to -0.9V, using 0.1-M Na@ddthe electrolyte. In CV
experiments taken at pH = 7 using 1M LiGl&s the electrolyte, only capacitive behavior
of thin films were observed. In basic conditiop$i(> 10), voltammograms with peaks
arising from Faradaic processes both in cathodicaaodic scans were afforded. These
results were consistent with extensive reports froobalt oxide films prepared via
electrodeposition methods where reversible redactiens were observed in basic
aqueous media to the formation of various cobaltl@wand hydroxide phas&s.CV
measurements for both PS-CoO (after 3 hr. oxidatiamd PS-Cg¢D, (after 1-wk
oxidation) nanowire films, anodic peaks were obsédrat 0.55 V and 0.8 V, while broad
peak transitions in cathodic scans were also obdeat 0.5 V and 0.7 V (Fig. S-3). At
negative potentials scan beyond -1.0 V was not wcted due to the delamination of ITO.
Exact assignment of these peaks with the varidosr@pic phases of cobalt oxides and
cobalt hydroxides was complicated due to the prsen mixed phases in the initial PS-
CoO and PS-G®, samples as indicated in powder XRD of these nate(see Fig. 6).
Nevertheless, the observation of redox activitthese samples was surprising due to the



presence of the polystyrene coating on nanowirdschwwas anticipated to exclude
electrolyte accessibility to the metal oxide phaskhese thin films on ITO were also

stable to repeated cycling in alkaline media (ER).
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Figure S-3: Cyclic voltammogram of polystyrene coated nanowaésr (b) PS-CoO and (c) PS4
thin films after 78 cycles in 0.1 M NaOH electr@ysolution. All films were spin coated onto IT@rin
toluene dispersions (c = 25 mg/mL) and then driethe vacuum oven at AT prior to electrochemical

experiments
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