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ABSTRACT
Nanotechnology is currently occupying the minds of many researchers and receiving tremendous
focus. This is due to the fact that nanoparticles have most of their constituting atoms on their
surfaces in addition to being similar to biomolecules. These two properties make nanoparticles
have unique and noble properties compared to their bulk counterparts. Nanoparticles thus have
found immense applications in sensors, medicine, cosmetics, optoelectronics, environmental
protection, information storage and in catalysis.
Chemical and physical methods used for synthesis of nanoparticles suffer from many drawbacks
like the use of toxic chemicals, high energy consumption and expensive equipment. Biological
methods specifically the use of plants is currently under exploitation due to the fact that they are
a cost effective and environmentally friendly way of synthesizing nanoparticles. In the present
study, zinc oxide nanoparticles (ZnO NPs) were successfully synthesized using zinc nitrate and
aqueous bio components of leave extract of Spathodea campanulata as the reducing as well as
stabilizing agent. The medicinal value of Spathodea campanulata was an important factor in its
selection for the biosynthesis of zinc oxide nanoparticles (ZnO NPs).
The biosynthesized nanoparticles were characterized using scanning electron microscopy (SEM),
transmission electron microscopy (TEM), UV-Visible spectroscopy, attenuated total reflection
Fourier transform infrared (ATR-FTIR), energy dispersive X-ray spectroscopy (EDX) and X-ray
diffraction (XRD). Formation of nanoparticles was monitored using colour changes (eyes) and
UV-Visible spectroscopy, whereby absorption in the range of 320-330nm was observed. From
the transmission electron microscopy (TEM) images, the fashioned ZnO Nano-crystallites were
of uniform morphology and size range of 20-50nm. XRD characterization revealed the facev

centered cubic of highly crystalline nanoparticles. All the XRD peaks were indexed to diffraction
data (111), (200), (202), (311), (222), (400), (331), (420) and (422). SEM images at different
resolutions of 1µm, 10µm and 200nm revealed spherically shaped and smooth surfaced
nanoparticles arranged on top of one another. The EDX gave strong signals for zinc and oxygen
at energies 137.6888 eV and 118.0190 eV respectively, indicating the occurrence of the
nanoparticles in their oxide form rather than the pure zinc form. From the FTIR spectra of the
zinc oxide nanoparticles, the characteristic absorption peak of Zn-O bond was observed at
848cm-1. The spectra of the Spathodea campanulata extract gave an O-H stretch of polyphenols
at 3222cm-1, nitrile group from proteins at 2339cm-1 and double substituted aromatic bending at
682cm-1.
Cyclic voltammetry was used to study the electrochemical properties of the ZnO nanoparticles
based ethanol sensor. The surface area of glassy carbon electrode (GCE) was modified using
ZnO nanoparticles and this enhanced the current response for the electrochemical nanosensor
with a detection limit of 90ppm being achieved. The study showed that the ZnO nanoparticles
have potential applications in new generation ethanol sensors.
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