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Studying the Biological Activity and Properties of Copper Nanoparticles

Prepared by Pulsed Laser Ablation in Liquid
Awatif Saber Jassim, Adil Hussein Dalaf, Tariq Faraj Abdullah

Abstract

In this research, copper nanoparticles were prepared using the pulsed laser ablation technique in liquids, where a
pulsed Nd-yak laser of wavelength (1064) nm with a compatibility of (532) nm was used for a pure copper target
immersed in deionized water. The effect of each type of element (structural and optical properties and inhibitory
activity against some types of bacteria for the prepared copper nanoparticles). The behavior of the ultraviolet
radiation absorption spectra of copper nanoparticles was also studied as a function of the number of pulses and
the ablation energy, where the ultraviolet and visible absorption spectra showed absorption peaks in the
ultraviolet region and in the visible region, and the latter is responsible for the formation of copper nanoparticles,
and an increase was observed The intensity of the absorption peaks increases with the increase in the ablation
energy in the liquid. And through the results of the scanning electron microscope that were measured after
examining drops of a solution of copper nanoparticles, which showed that the nanoparticles were mostly
spherical in shape. Results at low ablation pulses. The formation of copper nanoparticles was confirmed by
measuring infrared spectroscopy, which proved the formation of nanoparticles. The results showed that there is
an inhibition rate for the two types of bacteria represented by Gram-negative Pseudomonas aeruginosa bacteria
and Gram-positive Staphylococcus aureus (S. aureus) in the copper nanoparticle solution, where the percentage
of inhibition occurred by measuring the distance around the holes on the bacteria dishes.

Keywords: Copper nanoparticles, Pulsed Laser Ablation, Nd — YAG Laser, Pseudomonas Aeruginosa.
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