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Abstract

In this study, isoniazid single crystals were synthesized using solvent mediated followed by slow solvent evaporation
techniques for testing the electro-optics application. Powder XRD analysis was used to record several scattering peaks
for the obtained grown material, and the presence of scattering peak positions results correlated to the reported
scattering peak position of the above title compound’s orthorhombic crystal structure. Further, the single crystal XRD
analysis confirmed the orthorhombic crystal system based on the obtained lattice parameters of synthesized crystal.
The grown crystal was scanned using an FT-IR analysis, and its chemically attached functional groups were detected in
the spectrum. According to UV-visible studies, isoniazid has a transmittance value of more than 90%. In addition, the
transmittance behavior of the grown compound changed significantly depending on its wavelength. The nonlinear
optical property study of the grown crystal was characterized, and the results of the second harmonic generation
efficiency values correlate with those of standard reference crystal. Thermal stability and melting temperature of the
grown crystal were investigated using TG/DTA studies. The temperature vs weight loss plot revealed weight loss in the
temperature range of 225°C to 400°C for the grown crystal. Using differential thermo gravimetric analysis (DTA), the
melting temperature of the synthesized crystal was determined to be 170°C. The dielectric constant and dielectric loss
responses of grown isoniazid crystals are found to be less at high frequencies and increase exponentially at low
frequencies due to the presence of polarization effects.

Graphical abstract


https://www.sciencedirect.com/journal/optics-and-laser-technology
https://www.sciencedirect.com/journal/optics-and-laser-technology/vol/156/suppl/C
https://www.sciencedirect.com/author/7102810441/s-gokul-raj
https://doi.org/10.1016/j.optlastec.2022.108576
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0030399222007253&orderBeanReset=true
https://www.sciencedirect.com/topics/engineering/solvent-evaporation
https://www.sciencedirect.com/topics/materials-science/optical-property
https://www.sciencedirect.com/topics/materials-science/dielectric-material
https://www.sciencedirect.com/topics/engineering/polarization-effect
https://www.sciencedirect.com/

v

i it Dielectric
i

Elactro-optics

Optical applications
transmittance honiazid erystal prepared by Slow

avaparation method

\/l

Download : Download high-res image (122KB)

Download : Download full-size image

Introduction

Many researchers have focused in recent years on the various types of single crystal developed using different
techniques for investigating the suitability of multifunctional based devices like non-linear optical and electro-optics
modulation based devices; frequency shifting, optical switching, photonic devices, laser frequency conversion devices,
and optical data storage, among others [1], [2], [3], [4], [5], [6], [7]. The above-mentioned multifunctional devices
necessitate high optical transparency, good transmittance in the visible region, a larger optical band gap value, and
good dielectric constant and dielectric loss characteristics. Further, developing such non-linear optical (NLO) activity
and electro-optical characteristics in a single crystal is a difficult task in research laboratory. Isoniazid crystals and
derivate compounds have been grown using different techniques, and the grown crystals have been analyzed by
various instrumentation methods [8], [9], [10]. Few researchers have investigated the structural, vibrational and
density functional theory (DFT) studies of isoniazid crystals and derivatives compound [1], [8], [9], [10]. In addition, the
aforementioned isoniazid compounds have been tested in biomedical applications, specifically as antitubercular drugs
in tuberculosis disease [8].

The aim of this work is to synthesize isoniazid single crystals using solvent-mediated followed by slow solvent
evaporation techniques, and then subject the grown crystal to NLO and dielectric applications.
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Experimental
The flow chart in Fig. 1 depicts the growing step of isoniazid crystals.

Various concentrations (15, 18, 21, 24, and 27g) of isoniazid salt were dispersed in 100mL of distilled water at various
temperatures (25°C to 55°C) while stirring, and the solubility results are displayed in Fig. 2. The solubility plots clearly
show that as the temperature increased from 27.5°C to 52.5°C, a higher concentration of isoniazid salt was dissolved,
and as a result, the salt gradually became soluble in...

Results and discussion

The powder XRD analysis was used to record the diffraction angles of the grown isoniazid crystal from 10° to 60°, as
shown in Fig. 4. When the diffraction angle position and corresponding diffraction peaks of the grown crystals were
compared to the reported work [11], [12], [13], it was confirmed that the grown crystal was the formation of the
isoniazid compound. The grown isoniazid compound's X-ray diffraction peaks and corresponding diffraction planes
were indexed (CCDC No: 847197). The sharp ...

Conclusion
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A single crystal of isoniazid material was successfully grown using the slow evaporation technique. Various
concentrations of isoniazid salt were dispersed in distilled water under magnetic stirring at different temperatures,
and the saturation solution of isoniazid salt was determined using a solubility test. The observed strong diffraction
peaks from the as-grown crystal's XRD pattern and lattice constant, which are closely matched with the reported XRD
pattern and unit cell parameters of the ...
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