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Abstract: Non linear optics is concerned with the proper ¢omgtric symmetrical applications in different
fields. Organic NLO’s are predominant type of miaerwith proper SHG/THG. Here the present papaisle
with the second order NLO material acetoacetanikidbh UV-Vis Spectral study, powder XRD study and\b
study.
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1. Introduction

Nonlinear optics is concerned with the interactbrelectromagnetic fields with various media togaroe
new electromagnetic fields altered in phase, fraguer amplitude from the incident fields. Secorarhonic
generation (SHG) is an example of second-orderimeaul optical (NLO) process. (1-7). In the pressntly,
bulk crystal larger in size than previously repdr@ystals of acetoacetanilide (AAC) has been grand
Powder x-ray diffraction study, scanning electraoroscope (SEM), optical study were conducted astditkd
report has been presented in this paper.

2.  Experimental Procedure
2.1 Determination of solubility

The principal experimental factor that defines ghewth rate of a crystal is the dependence of dlithb
of the substance on temperature. Solubility data wfaterial govern the amount of the material, twhidl be
available for the growth and thereby defines thalteize limit. Hence, the analysis of the solupilof a
material in a particular solvent is an essentiékiion in solution growth. Before proceeding wikie growth of
larger size crystals, the solubility of acetoaciita in acetone was determined at different terapges. The
commercially available materials are less pure @k&de). In order to improve the purity of the rawtemial,
repeated recrystallization processes were carngdTde solubility of AAC in acetone was measurécia
different temperatures (30, 35, 40, 45, 50 and®pb The solubility data was determined by dissajvthe
synthesized salt of AAC in 100 ml of double distillwater at a constant temperature with continstitréng.
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After attaining the saturation, the equilibrium centration of the solute was analyzed gravimetsicédig.1
shows the solubility curve of AAC at different teemptures.
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Fig.1 Solubility curve of AAC

2.2 Growth of AAC crystal

Single crystals of AAC were grown by slow solvemaporation technique at room temperature. Saturated
solution was prepared according to the solubilatadFig.1), using the recrystallized salt of AAe solution
was stirred for one day using magnetic stirrer #eah filtered using filter paper. The solution whaen kept at
room temperature to evaporate the solvent. Seetiatsyof AAC were formed due to spontaneous nuoledn
a period of 7-10 days. Good transparent singletaly/svere harvested from the mother solution. Titwevg
single crystals are shown in Fig.2.

Fig.2 Photograph of asgrown AAC crystal

3. Characterizations

The grown seed crystals were powdered and usedutly she properties using various techniques.
Powder X-ray diffraction analysis (PXRD) was cadrmut using an X-ray diffractometer, with monochedim
nickel filtered Cuk; (A = 0.15406 nm) radiation. The optical absorptioactfum was recorded in the range of
200-800 nm using VARIAN CARY 5E UV-Vis-NIR SPECTRBPTOMETER and SEM by microscope with
high resolution.

31 Powder X-ray diffraction analysis

The grown crystals were made as fine powder angkstgnl to powder x-ray diffraction analyses. The
sample was scanned over the range 10°-a8@he rate of one degree/minute. The input veltagd current
were 35 kV and 30 mA respectively, and the slitttviddas 0.1 mm. The recorded powder X-ray diffrattio
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pattern of AAC is shown in Fig.3. The differencaghie peak amplitudes can be attributed to thewdifft sizes
and orientations of the powdered grains. The diffom pattern contains various reflections corresiing to
various crystallographic planes. All the observeitections were indexed. The K1) planes satisfy the general
reflection conditions of space group observed feingle crystal XRD. The calculated lattice paramgtdues
indicate that the AAC is orthorhombic crystal systand the space group is;P2;. The sharp peeks of the
pattern have been observed due to the good qoéldnystalline nature.
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Fig.3 Powder X-ray diffraction pattern of AAC

3.2 Optical absorption spectrum

The optical absorption spectrum of AAC was recordsihg a crystal of thickness 1 mm. It is evident
from the spectrum (Fig.4) that AAC has its cutsaivelength around 350 nm. Present work has lowevafu
cut-off wavelength when compared with reported gatii acetoacetanilide crystals (8). The absorbasice
found to be nearly equal to zero in the entireblésregion, which is a desirable property for tngstals used

for NLO applications.
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Fig.4 Optical absorption spectrum of AAC

3.3 SEM analysis

The surface morphology of the as grown sample ofCA#as investigated using a scanning electron
microscope (SEM). Basically the scanning electracrmscope employs an electron beam of aboif aénp at
about 20 keV. The as grown crystals with well defiplanes and of smooth surface were selectetiédBEM
analysis and no polishing was done. The SEM mieqaigg of AAC taken at room temperature with différen
magnificationare shown in Fig 5a-c; which suggests the existehggain boundaries in the sample. It is clear
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from the SEM micrographs of AAC (Fig.5a) that theystal surface contains voids of irregular sizeeTh
presence of valley and cracks are predominantly eaehe surface of the crystal. In Fig. 5a, |diler growth
pattern is seen on the crystal. Traces of micrdeations are also observed. Fig. 5b shows manyerkisf
micro crystals on the surface of LADN crystal. Figa-c illustrate that the crystal surface on thebe appear
smooth but there are also few isolated islandsaarlike a steps over the surface.
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Fig. 5 SEM micrographs of AAC

4. Conclusion

Good quality AAC single crystals were grown by vglolvent evaporation technique at room
temperature in a period of 7-10 days. A solvenaadtone is used for the growth process. The groystat
was confirmed by powder XRD analysis. The powderDXRata proves that AAC crystal belongs to
orthorhombic in structure with a non centro syminetpace group R2,2;. Optical absorption studies confirm
the UV cut-off wavelength of AAC at 300 nm. The SEhtrographs indicate the surface morphology of AAC
crystal.
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