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ABSTRACT

A Semi organic crystal of L-Alanine doped Urea Caobalt chloride a nonlinear optical material are synthesised and
Grown by the slow evaporation technique at room temperature. The lattice dimension was carried out from powder
X- ray diffraction method. The dielectric constant of the crystal was premeditated as a function of frequency. The L-
Alanine doped urea Cobalt chloride crystal has good optical transmission in the entire UV-visible region. The
different functional bond frequencies associated with the crystal from FT-IR analysis. The nonlinear optical
properties of the crystal have been confirmed by Kurtz- powder second harmonic generation method.
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INTRODUCTION

Semi organic nonlinear optical materials wide ramdeapplication in the field of telecommunicatiooptical
information storage device. These materials harngelaonlinearity, high resistance, too large indudamage, low
angular sensitivity, good mechanical hardness. Anacids are strong applicant for optical secondmbaic
generation because they contain chiral carbon atmincrystallize the non Centro symmetric spacepgdl-5]. In
the present investigation of L-Alanine doped Urezb&lt chloride(AUCC) single crystals were grown by slow
evaporation technique. The grown crystals wereattarized by FTIR, Powder XRD studies, Dielectriadies,
UV —Visible, FT-IR analysis, SEM analysis and SHtEdées. The results obtained from various studies-o
Alanine doped Urea Cobalt chlorig@UCC) crystals are reported and discussed.

MATERIALSAND METHODS

2.1. Crystal growth

The material of the L Alanine doped urea cobalbdbke (UCC) was synthesized by slow evaporatiohri@gie.
UCC prepared from Urea and Cobalt chloride in ltckiometric Ratio according to the following chieal
reaction. To avoid the decomposition, maintainedmratemperature this solution was prepared from rdséal
water. The solution was stirred with magnetic stignd heated at 50*C, formed UCC. The one mokohftion of

L- Alanine was the doped solutions of the UCC wgnawing by slow evaporation method [6-7]. The Singtystal
sizes of 15.12.12 mm3 with good transparency waredsted in 30 days as shown in Fig 2.

CoChL + 3 [CO (NH);] —>[CO [CO (NH),]3] Cly]

163
www.scholar sresear chlibrary.com



L. Gobinathan et al Der Pharma Chemica, 2015, 7 (6):163-167

Figure 1.Urea Cobalt Chloride Figure 2.L-Alanine doped Urea Cobalt Chloride

CHARACTERIZATION
The grown crystal of -Alanine doped Urea Cobalt Chloride were subje@edarious characterization via Powder
X-ray Diffraction, Dielectric studies, UV-VisiblésT-IR analysis, SEM analysis, SHG test.

3.1. Powder X-Ray Diffraction

The fine powder of crystal was recorded pattershiswn in Fig. The powder sample was scanned forla time
interval of 10 seconds over & Pange of 10to 70.The sharp and well Bragg’s peaks at specifi@ci2gle shown
crystalline nature and purity of the crystal. Negaks in the XRD pattern of the grown crystal canfincorporated
in cobalt chloride. The lattice parameter are ofadiare a=6.0870A, b=4.0210A, ¢c=9.0880A. The stracis
confirmed to be orthorhombic with space group 222
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Figure: 3.Powder XRD analysisfor L-Alanine doped Urea Cobalt Chloride single crystal

3.2. Dielectric studies

Single crystals of L-Alanine doped Urea Cobalt Cide of thickness 1 mm were subjected to dieledtiglies at
room temperature for various frequencies rangiognfi00 Hz to 5 MHz using HIOKI 3532-50 LCR HITESTER
The dielectric constant is evaluated using theticeia=Cd/ é§0A. Where d is the thickness and A is the area of the
cross section of the grown crystal. The variatibdielectric loss as a function of frequency atnmot@mperature is
shown in figure-4. From the graph, the dielectassl is seen to decrease with increase in frequéineyvery low
value of dielectric constant at higher frequendsesnportant for the fabrication of materials todsiferroelectric,
photonic and electro optic devices [8-10]
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Figure: 4 Dielectric loss Vslog of frequency curvefor L-Alanine doped Urea Cobalt Chloride single crystal
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3.3. UV Analysis
The UV-Vis transmittance spectrum (Lambda 35) of\lanine doped Urea Cobalt Chloride single crystalsw

recorded in the range 190-1100nm and shown indiguB.a. The crystal shows a good transmittantkervisible
region. The UV cut off wavelength was around 212iiiime spectrum further indicates that the crystal wadle
optical window from 200-600nm combined with the ¥85very good transparency window makes the material
suitable for optoelectronics applications.

Acic
St.Joseph's College, Trichy-2
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Spectrum Name: LAUCO.SP UV-Vis Spectrum

Instrument Model: Lambda 35 Scan Speed: 480.00 mm/mi
Data Interval 1.0000 nm

Figure: 5 UV spectrafor L-Alanine doped Urea Cobalt Chloride single crystal

3.4.FT IR Analysis:
FT-IR spectra of L-Alanine doped Urea Cobalt Chdersingle crystal were recorded using PERKINELMERLR

the frequency region 400-4000 cm-1 by KBr pellehtgeque. FT-IR spectra of growing single crystarevshown
in Fig-5.4. The broad bond lying in the range3689.50 and 2935.32 ¢his due to the N-H stretching vibration of
the NH, group of thiourea. The Amino group of absorpti@ntls was noted at 846.56 tnThe peak at 2293.76
and 2247.60 and 1232.66 ¢nis due to CH stretching. The peak at 2600.13 and 2509.15 mndue to NH'
stretching vibration. The sharp absorption peakR#t0.71 cm-1 is due to a combination of Nkymmetric
stretching and torsion oscillation. The C=0O stritgtvibrations occur at 1620.15 ¢m
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Figure: 6. FT-IR Analysisfor L-Alanine doped Urea Cobalt Chloride single crystal
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The frequencies pertaining t01509.68 tahow the presence of the carboxyl group .The paakg56.67 ci are
due to NH bending vibration. The peak at 1411.50 csidue to symmetric stretching of C-CO®-C-N vibration

is a peak at 1096 ¢ The peaks at 1301.32 ¢neorresponds to C-N symmetric stretching vibratibhe C-O
symmetric stretching is observed at 1011.03'cifhe peaks at 1152.43, 1109.06 ceprresponds to rocking
deformation of NH' vibration The C-C-N symmetric stretching vibration is confasnby the presence of peak at
918.16 crit. Due to C-CH bending, a strong absorption peak was formed 846.51.23 cril. The peak at 647.66
is due to COO- plane deformation. The peak at 388" represents torsion oscillation of NH®o the crystal is
devoid of covalent bonded water to cobalt.

3.5. SEM Analysis
The surface morphology and nature of the growntahyanalysis was studied by scanning electron ragmpe
(SEM) and the image is shown in Fig-5.6. It sholat the grown crystal is a rectangle like shape.
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Figure: 7. SEM microgram for L-Alanine doped Urea Cobalt Chloride single crystal

3.6. SHG Efficiency

The grown crystals were subjected to the NLO stadyeasure the efficiency with respect to pure KDie SHG
property of a grown crystal was tested by the Kartd Perry powder method. The fundamental bearmagélgngth
1064nm from a Q-switched Nd:YAG laser with a pudsergy3mJd/pulse, pulse width 8ns, and repetititen 18 Hz
was used. The second harmonic efficiency of thetaty was established by the emission of greemtiadifrom
the crystals. The measured output for pure KDP hsdanine doped Urea Cobalt Chloride were 24 mV
respectively. SHG efficiency of L-Alanine doped di€obalt Chloride 2.1 times than that of pure KD¥&t@ls.

CONCLUSION

Good optical quantity of NLO transparent crystaigpore, L-Alanine doped Urea cobalt chloride arecassfully

grown by slow evaporation technique. Structural r@bterization was carried out by Powder X-ray diffion and

lattice parameters have been evaluated. Powder ¥Rdlles revealed that orthorhombic system. Thedigt loss
with the frequency of the L-Alanine doped Urea Qbbhloride single crystals proves that these niaepossess
an enhanced optical quality with lesser defects.-W&ible spectrum was shown in good optical traittsimce in

the entire visible region. The FT-IR analysis shdhe bands belonging to spectrum of pure and L-ARoped
Urea cobalt chloride. The SHG efficiency of L-Alaai doped Urea cobalt chloride was found to be kg

greater Urea respectively.
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