Preparation and characterization of imidacloprid nanoribbons
by laser fragmentation/exfoliation in liquid media
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Imidacloprid (IMD) is a moderately toxic nicotinoid insecticide. In the present investigation
nanoribbons produced by laser induced fragmentation/exfoliation of micrometer sized
powders suspended in water is reported. Samples were prepared at different low laser
fluences and different amounts of IMD. The prepared nanostructures were characterized by
scanning (SEM) and transmission (TEM) electron microscopies, Raman spectroscopy and X-
Ray Photoelectron Spectroscopy (XPS). SEM images showed that the produced nanostructures
are formed by lamellar structures with sizes in the micrometric scale with some dispersed
quasi-spherical nanoparticles in the samples prepared at the lowest fluence. Transmission
Electron Microscopy (TEM) showed that nearly spherical nanoparticles were obtained at the
lowest fluence whereas at the highest fluence two dimensional nanostructures with widths
from 500 to 1000 nm and thickness of a few atomic layers were produced. Raman Spectroscopy
showed the vibrational features characteristics of Imidacloprid for all samples revealing that
in the obtained nanostructures the organic molecule of imidacloprid is preserved. The XPS
characterization confirms and supports the Raman results revealing that the obtained
nanostructures are formed by the IMD organic molecule.
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