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ABSTRACT

A new semi organic non-linear optical single crysthTrisglycine Zinc Chloride (TGZC) has been groly slow
evaporation solution growth technique. The crystatem and lattice parameters crystals were detexdhfrom the
single crystal X-ray diffraction analysis. Fouritnansform infrared (FTIR) studies confirm the vargofunctional
groups present in the grown crystal. The transmitea and absorbance of electromagnetic radiatiorstigdied
through UV- Visible spectrum. The mechanical propesf grown crystals has been analyzed by Vicker's
microhardness method. The second harmonic genertgii has been confirmed by the Kurtz powder igoken
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INTRODUCTION

Nonlinear optical materials (NLO) exhibiting secdmarmonic generation have been great demand ogdashfew
decades due to technological importance in theddiebf optical communication, signal processing and
instrumentation[1-3]. Most of the organic NLO cmiist usually have poor mechanical and thermal ptigseand
are susceptible for damage during processing dveungh they have large NLO efficiency. Also it idfidult to
grow larger size optical quality crystals of thesaterials for device applications. Purely inorgalidO materials
have excellent mechanical and thermal propertiégpbssess relatively modest optical nonlinearityase of the
lack of extendedi-electron delocalization[4,5]. Hence it may be ubdéb propare semi-organic crystals which
combine the positive aspects of organic and inaogaraterials resulting in useful NLO properties.skemi-organic
materials, the organic ligand is ionically bondeithwnorganics. These crystals have higher meclkamsitength,
chemical stability, large nonlinearity, high reaiste to laser induced damage, low angular sengitivid good
mechanical hardness|[6,7].

Amino acids are interesting materials, as they a@ionproton donor carboxyl acid(-COOH) group andtg@no
accepter amino (-N§l group which provide the ground state charge asgtry of the molecule required for second
order nonlinearity[8,9]. Literature reveals thatimmnacid impurities have improved the material Enties[10].
Glycine is the simplest amino acid. It is reportieat glycine addition has enhanced the nonlineticalproperty of
Zinc—Tris—thiourea sulphate[11]. Glycine hydroftig[12], Glycine barium dichloride[13], Glycine thiea[14]
and Glycine sodium chloride[15] are some of thengxlas which proved applications in the field of Noear
optics.
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In this paper, we report the growth of Trisglycifiac chloride (TGZC) single crystals by slow evagitarn solution
growth technique and to study its characterization.

MATERIALSAND METHODS

Synthesis

The starting material was synthesized by takingdlycine and Zinc Chloride in 3:1 ratio. The regdiamount of
starting materials for the synthesis of Trisglycidimc Chloride (TGZC) salt was calculated and digsd in

deionized water. Zinc Chloride was then addedh® golution slowly by stirring. The prepared sauatiwas
allowed to dry at room temperature and the saltewstained by slow evaporation technique. The puidtthe

synthesized salt was further improved by successisg/stallization process.

2.1.Crystal growth

The saturated solution of TGZC was prepared at rtamperature from the recrystallized salt. The timhuwas
then filtered twice to remove the suspended im@sriand allowed to crystalline by slow evaporatiechnique at
room temperature. A good optical transparent ctystevested in a growth period of four weeks isvahin Fig.1.

Char acterization

The grown crystals of TGZC were confirmed by singlgstals X-ray diffraction analysis using ENRAF NS
CAD4 diffractometer. The functional groups wereritliged by Fourier transform infrared studies usiRgrkin
Elmer spectrum RXI FTIR spectrometer in the ranfyé0® — 4000 cm. The optical properties of the crystals were
examined by using Lambda 35 UV — Vis spectromelbe thermal behavior of the grown crystal was tb&tg
SDTQ600 V8.3 thermal analyzer. The microhardnesasorement of TGZC crystal were carried out usingitz
Weitzler Vicker's microhardness tester. To confitme nonlinear property, Kurtz powder SHG test waormed

in the TGZC crystals.

3.1. Single Crystal X-ray diffraction analysis

The grown crystals were subjected to single crystedy diffraction analysis to confirm the crysta#t and also to
estimate the lattice parameters by employing Eiaifis CAD4 diffractometer. From the single cryskgray
diffraction data, it is observed that the TGZC tay$s hexagonal in structure. The lattice paranseieere observed
to be a=7.024 A, b=7.013 A, c=5.479d% p=9¢°, y=120 and V=233.5&

3.2. Fourier transform infrared analysis

The FTIR spectrum of TGZC revealed at room tempeesin the range of 400 — 4000 ¢iis shown in Fig.2 and all
the functional group assignment are summarizeddhlell. The absorption due to Carboxylate groufres
Trisglycine is observed at 504.2, 892.8 and 1614 oespectively. In TGZC, these peaks are shiftesflth8, 883.2
and 1636.8 crh respectively. Similarly, the absorption peaks tmeNH," group of free glycine are observed at
1131 and 1505 cthrespectively. In TGZC, these peaks are shiftedl1tb6.6 and 1401.8 chrespectively from a
comparison of the spectra with that of glycine [16]

3.3. Microhardness studies

Microhardness measurements were carried out usgitg Weitzlert hardness tester fitted with a diachamdentor.
The mechanical behavior of the TGZC crystals waalyaed using Vicker's microhardness test at room
temperature. The selected surface of the growntalsysvere lapped, polished, washed and dried. H&gin
measurements were taken for applied load s varfyorg 25 to 100 gm keeping the indentation cons#&ritO sec.
for all cases. The Vicker's hardness number (VHNyrown crystals were calculated using the relatitws1.8544
P/d kg.mm? where Hv is VHN, P- is the applied load in kg, id-the average diagonal length in mm of the
indentation mark. A graph is plotted between hasdmeumber (Hv) and applied load as shown in Figr8m the
graph, it is found that the hardness value increetie the increase of load. This might be due te telease of
internal stress generated locally by indentatioh[17

3.4. Second Harmonic Generation Test

The second harmonic generation (SHG) test on theCr Gystal was performed by Kurtz powder SHG meth8H
The powdered sample of crystal was illuminated gidime fundamental beam of 1064 nm from Q-switched
Nd:YAG laser. Pulse energy 4 ml/pulse width of 8ansl repetition rate of 10Hz were used. The set@mthonic
signal generated in the crystalline sample wasiguoefl from the emission of green radiation of wangfth 532 nm
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collected a monochromator after separating the 164ump beam with an IR-blocking filter. A photdtimplier
tube is used as a detector. It is observed thamibesured SHG efficiency of TGZC crystal was Onget that of

potassium dihydrogen phosphate (KDP).

HSF A B =

G

Fig.1. Asgrown TGZC crystals
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Fig.2. FTIR spectrum of TGZC crystals

15
Scholars Research Library



K. Subbaraman €t al

Arch. Phy. Res,, 2014, 5 (5):12-17

40 -
|
3 - /-r
— 30 -
& /
— i'} -
]
I
20 -
|
1 T T I T !
) i 100
Loaad Pigm
Fig.3. Microhardness Curvesof TGZC crystals
Table. 1. FT-IR assignmentsfor TGZC crystals
Wavelength cm™ AsSonments
Glycine[16] TGZC g
504.2 511.81 Corboxylate group
892.8 833.22 Corboxylate group
1131 1116.68 Absorption due to Nk
1384 1237.30 COO group
1505 1401.81 | Absorption due to Nk
1614 1636.82 Corboxylate group
2837 2601.41 CH, group
CONCLUSION

Single crystal of TGZC, a new semi organic non dineptical material has been grown in solution ghow
technique. The lattice parameters were found bglsicrystal X-ray diffraction technique. The FTIRestrum
reveals that the functional groups of the growrstaly Mechanical property of the grown crystal basn studied
by microhardness test and noticed that there imam®ase of microhardness number. The NLO behadidhe
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TGZC was confirmed by the Kurtz — Perry powder SH@hnique. The powder second harmonic generation
efficiency measurement shows the grown TGZC crystafing 0.5 times higher nonlinear optical effiggrthan
potassium dihydrogen phosphate (KDP).
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