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Abstract: A semi-organic nonlinear optical crystal of PotassiAmmonium L-Tartrate (PAT) has been
grown by slow evaporation solution growth techniqUdie crystal system and lattice parameters are
determined from the single crystal X-ray diffracti@nalysis. Fourier transform infrared (FTIR) sagdi
confirm the various functional groups present im gnown crystal. The optical transmittance is ssddhrough

UV Visible spectroscopy. The mechanical propertygaiwn crystals is analyzed by Vicker's Microharsse
method. The thermal behavior of the grown crysmlmvestigated by DTA and TGA analysis. The second
harmonic generation is comfired by using Nd: YAGé&aand compared with KDP.
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1. Introduction and Experimental

Recent research is focused on semi organic migtatiee to their large nonlinearity, high damage
threshold, good mechanical and thermal stabilit¢][IThe present investigation is focused on tlewin and
characterization of crystals of Potassium Ammonluitartrate (PAT), a new semi organic material. H#er
crystals are grown by slow evaporation techniqueoaim temperature. The PAT crystals obtained are
subjected to various characterization studies sschingle crystal XRD, FTIR, UV-Visible, SHG efficy,
Thermal studies and MicroHardness test.

1.1 Synthesisand Growth of Pat Raw Material

L-Tartaric acid, Potassium Hydroxide and Ammonitiydroxide were taken in equimolar ratio
(1:1:2).

C4H606 + KOH + NH4OH —_— KNH4C4H4OG + 2H20
L-Tartaric acid Potassium Ammonium Potassium Ammonium Di Hydrate
Hydroxide Hydroxide L-Tartrate

The calculated amount of L-Tartaric acid was fidéssolved in 100ml of deionized water. Potassium
Hydroxide and Ammonium Hydroxide were added to slodution slowly by continuous stirring to get a
homogeneous mixture. Then the solution was leftistatbed. After few days, Potassium Ammonium L-
Tartrate (PAT) raw material was collected from io¢tom of the beaker.
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The saturated solution of PAT was prepared at remmperature and the solution was then filtered
using Wattmann filter paper to remove the suspendgulrities. The filtered solution was allowed to
evaporate slowly at room temperature. Good, opyicednsparent crystals were harvested in a grgettod
of three weeks. PAT crystals are shown in Fig.1.
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Fig 1. As grown PAT crystals

2. Results and Discussion
2.1 Single Crystal X-Ray Diffraction Analysis

The single crystal X-ray diffraction data were eotked using BRUKER X8 Kappa APEXII diffraction
meter. The analysis of the collected data revdwds the PAT crystal is monoclinic in structure wehace
group P1 and Lattice parameter are a=9.28)9b=15.54244), c= 6.25174), o= y= 90°andp = 101.

507°.The unit cell volume is 884.59°.

2.2. FTIR and UV-Visible Spectral Analysis

The IR- spectrum (Fig.2) was recorded in the ra#@@ cm' to 4000 crit with the help of PERKIN
ELMER FTIR spectrometer using KBr pellet.The brdmohd at 3483 cthis due to O-H stretching vibration.
The bands at 2943 ¢hand 2357cris due to C-H vibrations. C=0 stretching vibrati@ms found at 1642cm
! The strong band at 1573 ¢is due to NH" symmetric bending. The peak at 1320%sdue to OH in plane
blend [5-8]. The assignments confirm the preseme@igous functional groups in PAT.

UV-Vis transmission spectrum of PAT crystal wasoreled using Perkin Elmer make Lambda 35 UV-
Visible Spectrometer in the range 190nm to 1100hin@ UV-Vis spectrum of PAT crystal is shown in Big.
The PAT crystal is transparent in the entire UViblis region. It has a transparency of about 98% witower
cut-off wavelength at 197 nm.
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Fig. 2 FTIR spectrum of PAT Fig 3 UV-Visible Spectrurof PAT

2.3.NLO Studiesand Thermal Analysis

The SHG efficiency has been measured by Kurtz amdyPpowder method using the 1064 nm
fundamental beam of Q-switched Nd: YAG laser. Th#GSefficiency of PAT is found to be nearly equal
(0.5943 times) to that of KDP (8.8 mJ). But the Skiiciency of PAT is very much less than that tfier
tartrate crystals reported earlier [9-11].
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TGA and DTA for PAT have been carried asing a CNST thermal analyzer. The results are
presented in Fig. 4. The results are presentedgind= In TGA, it is found that PAT crystal is bta upto
258°C. The sharp endothermic peak at 288°C indidai the melting point of the substance is 288°C.
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Fig. 4 TGA and DTA curves of PAT

2.4. Microhar dness Study

Mechanical properties of the PAT crystal were ®ddy Vicker's Microhardness test using MMT-X
MATSUZAWA hardness tester fitted with a diamondawyidal indenter and the indentation time was fiasd
5 sec. Mechanical properties of the PAT crystalsewaxamined by varying load. The microhardnessef t
crystal increasing with applied load[1Beyond the load of 100g, a significant crack depetbaround the
indentation mark, which may be due to the relealsénternal stresses generated at the corners of the
indentation.

2.5. Conclusions

Semi-Organic crystals of PAT were grown from slowamoration technique. Single crystal X-ray
diffraction study shows the crystal belongs to n@imic crystal system. The FT-IR spectrum confirthe
functional groups present in the grown crystalse Ttermal studies show that PAT is thermally staigeo
258C and the melting point of the crystal is 288UV-Visible spectral analysis reveals that PAYstals are
optically transparent in the entire UV-Visible rengnd has a transparency of about 98% with a |oweoff
wavelength at 197 nm .The SHG efficiency of PATosnd to be nearly equal 0.5943 times of KDP. ASTPA
crystals have high thermal stability, good optitahsparency, moderate mechanical strength andnahly
good NLO properties, these materials could be pialecandidates for NLO applications.

3. References

1. Jonie Varjula.A, Vesta.C, Justin Raj.C, DinakararRamanand.A, Jerome Das.S,Matter Lett 2007,
61,5053-5055.

2. Chithambaram.V, Jerome Das.S, Krishnan.S, Joufr@llays and Compounds, 2011, 509, 4543-4546.

3. Rajesh.N.P, Kannan.V, Ashok.M, Sivaji.K, Santharegtavan.P, Ramasamy.P, J.Cryst.Growth 2004,
262, 561-566.

4. Chithambaram.V, Jerome Das.S, Arivudai Nambi.Rsman.S, Solid State Science 2012, 14, 216 -218.

5. Srinivasan.T.P, Anandhi.S, Gopalakrishnan.R, JsCfyrowth 2011, 318, 768-773.

6. Mathivanan.V, Haris.M, Spectrochimica Acta Part Molecular & Biomolecular spectroscopy 2013,
102, 341-349.

7. Zorka Machackova, Ivan Nemec, Karel Teubner, Pemét,Premys| Vanek , Zdenek Micka, Journal of
Molecular Structure 2007, 832, 101-107.

8. Firdous.A, Quasim.l, Ahmad.M.M, Kotru.P.N, Jourpn&lCrystal Growth .2009, 311, 3855-3862.

9. Joseph Daniel.D, Ramasamy.P, Materials ReseardatiBu012, 47,708-713.

10. Devashankar.S, Mariappan.L, Sureshkumar.P, Ratinmalk.M, J. Cryst. Growth. 2009, 311, 4207.

11. Peramaiyan.G, Pandi.P, Sornamurthy.B.M, Bhagavagaaa.G, Mohan Kumar.R, Spectrochimica Acta
Part A: Molecular and Biomolecular Spectroscopyi2®1, 310-316.

12. Rajesh.P, Ramasamy.P, Bhagavannarayana.G, J. Grgstth. 2009. 311, 4069.

*kkk*x



