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Abstract : In this paper, zinc selenide (ZnSe)
nanowiresaresynthes zed dectrochemicaly usngAAO
template. Synthesisisdoneat 313K temperaturefrom
an agueous solution of selenium dioxide (SeO,), and
zincsulphate (ZnS0,. 7H,0). Nanowiresof 100 nmdi-
ametersare synthesi zed on copper substrate using an-
odicduminiumoxide (AAQ) template. Morphological
and gtructural characterization wasdonethat reved sthe

INTRODUCTION

One-dimensiona nanomateridshavegradudly be-
comeimportant in recent erain thefield of electronics
and material science, because the nanostructure ma-
terialsexhibit unique properties, i.e. electrical, opti-
ca, mechanicd, thermal, chemica and magnetic prop-
ertiesas compared with their bulk counterparts®2. In
order to utilize the potentials offered by 1D
nanostructures, one of the most important issuesisto
synthesize 1D nanostructuresin large scaleswith a
convenient method. Researchers in the field of
nanotechnol ogies, have devel oped varioustechniques
for synthesizing nanowiresthat includes|lithographic
patterning, vapour transport techniques, template
based-synthesis and other synthesistechniques®*2.
Among dl thesetechniques most common technique
used for the fabrication of nanomaterials is Elec-
trodeposition/ Electrochemica technique. Thetemplate

successful fabrication of ZnSe nanowires. Further in-
vestigation was doneto study the effect of variationin
dc current with respect to thechangein voltage.
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K eywor ds: Electrodeposition; Nanowires, Onedi-
mens ond; Characterization; AAO; Templateass sted.

assisted electrodepositionisthesimplest and versatile
approach for the preparation of 1-D nanostructures/
nanomaterial %29, El ectrodeposition techniqueiscost
effective and moreover the growth of nanomaterials
can be controlled over the propertiesby changing the
electrolyte, pH value, temperature, and applied volt-
age?t27, By using varioustemplates such asAnodic
Aluminium Oxide (AAO) and track-etch polycarbon-
ate membrane vari ous nanowires have been success-
fully synthesized using e ectrodeposition technique.

EXPERIMENTAL

Inthiswork, wehave successfully fabricated semi-
conductor ZnSe nanowiresfrom asinglesolution pre-
cursor viatempl ate-assi sted € ectrodeposition technique.
In our experiment, we have used AnodicAluminium
Oxide (AAO) template (Whatman) 100 nm as mask
for producing nanowires. The copper tape used assub-
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strate for fabrication of ZnSe nanowires. Theelectro-
Iytic solution was prepared in 20 ml doubledistilled
water containing 0.2M of ZnSO,.7H,0, and 0.001 M
of SeO, at 40-50° C temperature. In our experiment
we use platinum (Pt) electrode which act asan anode
for the deposition whereas copper tapewhichisused
assubstrate act as cathode. Electrodeposition of ZnSe
nanowireswas carried out by applying 2.0V dctothe
electrodes at temperaturerange 40-50° C for near about
onehour. Thelengthsof the ZnSe nanowireswere con-
trolled by adjusting thedepositiontime. And finaly the
sampleswere dried at room temperature for further
characterization. TheschematicisshowninFigure 1.

RESULTSAND DISCUSSIONS

Themorphologica and structural propertiesof the
as-deposited ZnSe nanowires have been studied by
employing the characterization techniquessuch asscan-
ning electron microscopy (SEM) and X-ray
diffractometer (XRD). Theelectrical characterization
has also been studied for ZnSe nanowires asresistor.

Themorphology of as-deposited ZnSe nanowires
wasstudied using scanning € ectron microscopy (SEM).
Figure 2 shows the SEM image from the top of the
deposited nanowireswhileasfrom Figure3, SEM stud-
iesshowed the non-uniform growth of ZnSenanowires.
The poresof the anodic a uminium oxide membrane
have hexagona shape so thenanowiresformed werein
hexagonal shape. In SEM micrograph the nanowires
arefound dispersed on the substrate dueto under depo-
gtionof thematerias.
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Thestructural studiesof aselectrodeposited ZnSe
nanowireswerea so doneusing X-ray diffractometer
(XRD). The patterns were scanned for the scanning
angle of 20 to 80 degrees with astep size of 0.0170
degree per second using wavelength (CuKal) radia
tion 1.54060 A. Figure 4 shows the XRD pattern of
as-electrodeposited ZnSe nanowireswith 100 nmdi-
ameter onindiumtinoxide (ITO) substrate. Thecrys-
talline nature of ZnSe nanowireswere ascertained by
thediffraction peaksinthe XRD Patterns.

The zinc selenide nanowires showsthe hexagona
structure asthe characteristic diffraction peak patterns
match with the standard ICDD zinc selenium data
(JCPDS Number: 80-0021)18, which confirm thefor-
mation of zinc seenidenanowires. A highintensity pesk
inthe XRD patternsindexed as(111) suggeststhat the
zincseleniummateria used for thenanowires. Besides
this, number of XRD peaks are obtained and indexed
as (220), (311), (400) and (331). ITO was used as
substrateand isverified by matchingwiththel TO data
(JCPDS Number: 32-0458). The ‘d’ values observed
are 22.509, 31.163 and 32.559 measured at wave-
length 1.5418 A.

Anélectrical characterization of the as-electrode-
posited ZnSenanowireshasbeen a so studied. The cur-
rent (mA) isnoted with respect to the corresponding
dc voltage (V) and agraph is plotted asis shownin
Figureb.

Thegraph clearly indicatesthat thecurrentinitialy
increases slowly with respect to the changein voltage
and after certainkneevoltage (1.25V), thecurrent in-
creasesin alinear way with respect to the small in-
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creaseinvoltageupto 2.5 volts. Thustheplot for VI
characteristicsrevea sthenon-linear behaviour of ZnSe
nanowiresfor dcanaysis.

CONCLUSION

Thehexagona shaped ZnSe nanowiresof 100 nm
diameter havebeen successfully synthesi zed using chemi-
cal electrodeposition techniqueat 40-50 degreestem-
perature. Themorphol ogicd and structurd confirmsthe
formation of ZnSehexagond structureof non-uniform
growth with good aspect ratio. Further, the ZnSe
nanowires have been studied for dc analysisthat shows
non-linear behaviour. Thefuturework will bestudied
for ZnSe nanowiresas chemical sensor.
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