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Abstract: The single crystal of Meta nitro aniline (MNA) an organic 
nonlinear optical (NLO) was grown by slow solvent evaporation 
technique at 30-40°c temperature, acetone was used as a solvent. A 
good yellow –reddish colour crystal of MNA was obtained in 
duration of 2 weeks. The grown crystal was subjected to different 
characterization such as single crystal X-ray diffraction, Fourier 
transform infrared spectroscopy, UV-visible spectroscopy, hardness 
study. The grown crystal was characterized by XRD analysis, which 
shows that crystal was perfectly crystalline in nature and belongs to 
orthorhombic structure. The lattice parameters are a=6.47Å, 
b=19.33Å c=5.08Å. FTIR spectrum was recorded using 
spectrophotometer by KBr pellet technique in the region 4000-500 
cm-1. This study was recorded to confirm the functional groups of 
respected compound. UV-visible spectrum was recorded by UV 
spectrophotometer in the rang 200-900 nm. UV visible transmittance 
studies show that the grown crystal s have wide optical transparency 
in the entire visible region, the cut-off wavelength is occur at 258 nm. 
The optical energy band gap is found to be 4.1 eV. 
 
Keywords: Nonlinear optical crystal, solution growth technique, X-
ray diffraction, FTIR Spectroscopy, UV Spectroscopy.   

1. INTRODUCTION 

Materials with large second order optical nonlinearities find 
wide applications in the field of laser technology, laser 
communication, data storage technology and optoelectronic 
technology [1-3].Organic materials are emerging as an 
alternative to inorganic materials because of their low cost, 
ease to fabrication. The organic materials posses’ high optical 
damage thresholds comparable to inorganic materials. Meta 
nitro aniline is favourable material for NLO application[4-7]. 
The molecular formula of MNA (Meta nitro aniline) has 
C6H6N2O2 and its melting point is 112°c. MNA crystals have a 
very large nonlinear susceptibility, which are in many cases 
several orders of magnitude higher than that of inorganic 
crystals. In present paper, we report the conditions for the 
growth of good quality single crystal of MNA by slow 
evaporation method using acetone as a solvent. The grown 
single crystal was subjected to characterization techniques like 
X-ray, FTIR Spectroscopy, and UV-Spectroscopy. 

2. EXPERIMENTAL 

The organic material MNA was growing by constant bath 
temperature method. Homogeneous solution was prepared by 
dissolving 10 gm of MNA in 30 gm acetone as a solvent. A 
saturated solution was prepared at a temperature 40°c. The 
solution was filtered using filter paper. The filtered solution 
was taken in a beaker which was sealed to avoid the 
evaporation of the solvent. A good yellow-reddish colour 
crystal of MNA was obtained in duration of time 2 weeks. As 
show in Fig. (1). 

 

3. RESULTS AND DISCUSSIONS  

3.1 X-ray Diffraction Analysis 

The single crystal X-ray diffraction has been carried out from 
at RR-CAT Indore; copper Kα radiation of wavelength 1.54Å 
was used in all the diffraction studies. The sample was scanned 
over the range 0 to 60° at a scan rate of 1°/ min. The peaks 
were indexed by comparing the XRD data with the standard 
data given in the literature. It was found that crystal was 
perfectly crystalline in nature. It is observed that the MNA 
single crystals belongs to orthorhombic system with (110) 
orientation and unit cell dimensions were observed to be 
a=6.47Å, b=19.33Å, c=5.08Å [8-9]. As show in Fig. (2). 
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5. CONCLUSION 

Single crystals of MNA, a non linear optical material has been 
grown in solution growth technique. It is clear that the crystals 
are needle like and transparent. The lattice parameters were 
found by single crystal X-ray diffraction technique. The FTIR 
spectrum reveals that the functional groups of the grown 
crystal. Good optical transmittance in the visible region. The 
band gap MNA is 4.1 of the eV. Mechanical property grown 
crystal has been studied by micro hardness test and noticed 
that there is an increase of micro hardness number. 
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