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TiN NPs Synthesis Using Ce:Nd:YAG Pulsed Laser

Marzieh Esmaeilzadeh, Hossein Dizajghorbani Aghdam, Hajar Azadi and Rasoul Malekfar
Atomic and Molecular Physics Group, Department of Physics, Tarbiat Modares University,

Tehran, P.O. Box 14115-175 I.R Iran

Abstract- In this paper, the synthesis of titanium nitride (TiN) nanoparticles has been investigated by using Ce:Nd:YAG
pulsed laser ablation method. A pure tablet of TiN (with 99.99% purity) was stabilized in toluene and exposed to the
fundamental harmonic pulse radiation of Ce:Nd:YAG laser operating at 1064 nm wavelength with the pulse width of 8 ns
and a repetition rate of 10 Hz. The synthesized NPs were characterized by UV-Visible absorption spectroscopy, Fourier
transform (FTIR) spectroscopy, Raman spectroscopy, X-ray diffractometery (XRD) and Transmission electron microscopy
(TEM), techniques. The XRD patterns and FTIR spectra reveal the formation of TiN NPs in the sample. One of the most
important properties of the TiN NPs are the plasmonic characteristics of these NPs, but the UV-Vis spectroscopy showed that
the synthesized nanoparticles did not exhibit plasmonic properties, and it was found that the absence of plasma peak in the
absorption spectrum was due to the formation of the carbon matrix halation, which in the result, is the interaction of the laser
with hydrocarbon bonds in toluene, which eventually surrounds the carbon of TiN NPs. The Raman spectra also confirmed
the presence of carbon halation as a graphite matrix on NPs.
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