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Cupric oxide(CuO)and cuprous oxidéCl,O) arep- o
type metal oxides with a band gap of 1.3eV and *
2.2eV, respectively making them attractive
candidates for solar harvesting applicatiokimongst

a variety of synthesis methodavailable none 9
possesss the simplicity of Cu thermal oxidation 20 240 20 20 X0
Here, high purity Cu foils are oxidized in o I
atmospheric conditions to obtaiyhigh density (1¢ ?

cm?), single crystal CuChanawvires (NWs) tens of

microns longembeddedn 2) a matrix of a thin CuO
film (~ 1pm) with 3) a thickerCu,O sublayer (6
8um). Figure 1A,B show this structureThe causes
for the high density NW formation has been
attributed to outflux of Cii ions from the Cu foil
through the trilayeredstructure via shoistircuited
diffusion paths such as grain boundaries. Thdsle
the structure possesses high surface arah high
density 1-D nanostructures it does contain
inhomogeneityin structure and compositiowhich

Figure 2: A) SEM of CuONWs and B) confocal
Raman showing complete conversion of substructure
to CuO under Cu diffusion limited conditions C)
CuO NWs aregeduced toCu,O NWs under strongly
reducing conditions and D) confocal Raman
confirming the conversion processth no presence

makepractical applicationkard to achieve of CuO phaseThe arrow bar is 2im.
, In this work, wedevelop processes which structure, reducing conditions are createding
inducecontrollable phase transformatiifatin turn vacuum annealing inside closed carbon crucibles.
produce nanowires and sldyer structuresanging Our results indicate that a complete conversion of the
from pure CuO to pure Cu,0, thus opening up CuO to Cw,0O occurs at400 °C for 3 hours(Figure
avenues for.thelr _dlrect application a varety of 2C,D). Much of the NW structure iintact and no
energy centric devices evidence of CuO phase is found

To obtain homogenous CuO NVdsd pure
CuOsublayer structuréigh purity Cu foils arecold ~ pyiensive  structural  characterization  inclusle
rolled to thicknesses of ~ 20um. The resultant foll confocal Raman, XRD, SEM and TENElectronic

when oxidized consumes all the Cu and extensive  ronerties are ascertained usingurrentvoltage,
oxidation past the consumption of all Cu atoms cause photocurrent and conductivity vstemperature
the conversion of th€w,0O sublayer structure to CuO measurements.
(Figure 2A,B).

For obtaining Cu,,O NWs and sublayer
Figure 1. a) SEM cross
section of CuO nanowires
(NWs) and underlying
substructure which consists of
lpm CuO and HBum Cu,0O
layers b) confocal Raman
showing Cu,O and CuO

signal confirming the
presence of the tayered
80 300 30 M0 80 a8 structure.
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