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Investigating the Effect of Laser Wavelength and Environment on the Synthesis
of Copper and Copper Oxide Nanoparticles by Nanosecond Nd:YAG Laser in
Liquid

H. Naderi-Samani*, R. Shoja Razavi and R. Mozaffarinia

Faculty of Materials and Manufacturing Technologies, Malek Ashtar University of Technology, Iran

ABSTRACT

In this research, copper nanoparticles were synthesized via laser ablation in liquid using a nanosecond Nd:YAG laser.
First, the effect of wavelengths of 532 nm and 1064 nm on the synthesis of copper nanoparticles in acetone and distilled
water was investigated. After finding the appropriate wavelength, the effect of synthesis media in the presence of
surfactants containing cetyltrimethylammonium chloride, sodium dodecyl sulfate, and polyvinyl pyrrolidone on copper
nanoparticles was studied. Visible-ultraviolet optical spectroscopy, atomic absorption spectroscopy, dynamic light
diffraction, and field emission scanning electron microscopy were employed to investigate the optical properties,
synthesis efficiency, size, and morphology of copper nanoparticles prepared by the laser ablation in liquid method,
respectively. The results showed that copper nanoparticles could be successfully synthesized in an acetone medium at
1064 nm wavelength. Also, due to the formation of copper oxides instead of copper nanoparticles, there is a slight
possibility of preparing copper nanoparticles in aqueous environments.

Keywords: Copper nanoparticles, Copper oxide, Laser ablation, Colloid containing nanoparticles.
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View field: 2.08 pm  Date(m/dly): 10/16/22
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Agglomeration of napopartieles

SEM MAG: 100.0 kx Det: InBeam
WD: 4.60 mm BI: 7.00 500 nm
View field: 2.08 ym  Date(m/dly): 01/09/23

SEM MAG: 100.0 kx Det: InBeam
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View field: 2.08 ym  Date(m/dly): 10/29/22
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1. wet chemical

2. photochemical

3. electrochemical

4. radiolysis

5. laser ablation in liquid (LAL)

6. acetone (AC)

7. distilled water (DW)

8. cetyl trimethyl ammonium chloride (CTAC)
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9. sodium dodecyl sulfate (SDS)

10. poly vinyl pyrrolidon (PVP)

11. computer numerical control (CNC)

12. ultraviolet—visible spectroscopy (UV-Vis)

13. field emission scanning electron microscopy (FE-SEM)

14. energy dispersive X-ray spectroscopy (EDS)

15. high resolution-transmission electron microscopy
(HRTEM)
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16. dynamic light scattering (DLS)

17. atomic absorption spectroscopy (AAS)
18. X-ray diffraction (XRD)

19. Brillouin transitions

20. antioxidant

21. surface plasmon resonance (SPR)

22. Mie theory
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