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Abstract: Quasi one dimensional ZnO nanostructures using esmin different chain lengths, namely hexyl
amine, octyl amine and dodecyl amine were prepatbdracterization of the products was carried @ingu
powder X-ray diffraction, UV-visible spectroscopynfrared Spectroscopy, Field Emission Scanningtedac
microscopy and Transmission Electron Microscopy.
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I ntroduction

A wide range of methods are reported in the symh@sano ZnO with diverse morphologies[1,2]. Qifighe
methods, which is easy to adopt for the synthesguasi one dimensional nano structures is to ®gitle by
solution method. Long chain amines are known tdifaie the growth of nano structures in one dimeniS].

Z. Zhang et al[4] have synthesised shape conttdigO nanocrystals. They have reported ZnO nanswire
nanorods, bullets and triangular nanocrystals byntu the molar ratio between amine and zinc acetate
precursor. The results suggest that amine candolalyrole as both the attacking agent and cappiegtan this
methodology. This process involves long reactiome. Therefore, it is a challenge to develop ddaaiild
and rapid synthesis method to prepare ZnO nandstagc Microwave heating techniques are known tagbr
about certain reactions at faster rates comparddetconventional heating techniques [5]. Here ggort the
synthesis of nanosize ZnO using kitchen microwaweno Amines of different chain lengths were usédd |
hexyl amine (ZnO-H), octylamine (ZnO-O) and dodemyline (ZnO-D) to bring about various lengths afma
Zn0O.

2. Experimental
2.1 Synthesis of quasi one dimensional ZnO using different amines

6.6 ml of hexylamine, octylamine or dodecylamisg¢aken in a round bottom flask with a known weigh
zinc acetate (2.2 g) and refluxed in a rotary evafoo at 90° C for 2 hours. The solution of thepezgive
amine is then taken in a beaker, covered with &hvglass and irradiated in a kitchen microwave5it Watts
for 3 minutes. A milky white solution is obtainedeach case. This is then centrifuged and thorgughthed
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with Millipore water several times followed by acee. The sample is then dried in a hot air ovenrad®0°C
to get ZnO-H, ZnO-0O and ZnO-D respectively.

2.2 Characterization

The compounds are well characterized using powd®b XUV-visible spectroscopy, IR spectroscopy, SEM
and TEM.Powder XRD patterns of the prepared sample werentak Philips XRD (‘X’ PERT PRO X-ray
diffractometer) using Cu Kradiation §{ = 1.5418 A). ZnO powder was well dispersed in distilled wdtgr
sonication and UV-visible absorption spectra weseorded with Shimadzu UV-visible spectrometer (Mode
2100). Suitable thin pellets of ZnO with pure KBs dilutent was made and IR absorption spectra were
obtained using FT-IR SPECTRUM 1000 PERKIN ELMER EHROMETER. ZnO samples were smeared on
to a carbon tape and mounted on metal stubs andiBilks were obtained using JEOL JSM 840A scanning
electron microscope. Samples were taken on a cagetrand TEM and HREM pictures were obtained in
Technai F30.

3. Results and Discussion
3.1 Characterization

Zinc acetate was treated with different amines ikitehen microwave oven for maximum of 3 minutes to
obtain high purity ZnO of different morphologieshd powder XRD patterns for the as-synthesized ZnO
nanocrystals prepared from hexylamine, octylamime dodecylamine respectively are depicted in FigalA,

c. The patterns show high crystallinity of the séapAll peaks can be indexed to the hexagonal zitart
structure of ZnO and matches with the values irddtabase (JCPDS, 36-1451).
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Fig. 1(A) Powder XRD Patterns and (B) UV-visible spec@x FTIR spectra of (a) ZnO-H, (b) ZnO-0O and
(c) ZnO-D.

Fig. 2. SEM images of (A) ZnO-H, (B) ZnO-O and (C) ZnO

The UV-visible spectra (Fig. 1B a, b, c) show thsaption edge at 378 nm (3.28 eV), 372 nm (3.3Ba\d
380 nm (3.26 eV) for ZnO-H, ZnO-O and ZnO-D, regpety. ZnO-O shows the highest blue shift. The
infrared absorption spectrum of the samples, Zn@hD-O and ZnO-D recorded in the region from 300 to
4000 cnT and is shown in the Fig. 1C a, b and c respdygtifde band around 420 éntorresponds to Zn-O
stretching frequency and absence of any other ladidates the high purity of the samples synthekize
Surface morphology of ZnO-H, ZnO-O and ZnO-D rdsaariation in crystal sizes as depicted in tiMS
pictures Fig. 2 (A, B, C) respectively. The morgdgyt and structure of ZnO-H, ZnO-O and ZnO-D atetiht
magnifications were further characterized by TEM are depicted in Fig. 3 (A, B; D, E; F and G) exgjrely.
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The Zn-O shows a well defined larger needle likacttire, compared to ZnO-H and ZnO-D. Fig. 3 (@n@ 1)
shows the corresponding SAED patterns and alldiffeaction patterns could be easily indexed to the
hexagonal structure, which further matches withpibwder XRD pattern (Fig. 1A).

Fig. 3. (A),(B) are TEM images and (C) SAED pattern oiC2H; (D), (E) are TEM images and (F) SAED
pattern of ZnO-0O; (G),(H) are TEM images and (l)EZApattern of ZnO-D.

Conclusion

The method described here is clean, simple and #st oxide of various morphologies using amiogs
different chain lengths were obtained by micro whegating.
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