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ABSTRACT

Pure and Calcium doped Triglycine Sulphate (TGS) salts were synthesized and single crystals of the salts were
grown from agqueous solutions by slow evaporation technique. The structural studies on the grown crystals were
carried out by powder XRD analysis and found that the grown crystal crystallize in monoclinic structure. The FTIR
spectra have been recorded to identify the functional groups present.
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INTRODUCTION

Triglycine Sulphate (TGS) belongs to the biaxialmodinic system associated with the polar spacemP2 in

the ferroelectric phase and it crystallizes in/@2space group in the paraelectric phase . Theoolimic b-axis is
known to be parallel to spontaneous polarizatiorection. Therefore the b-cut / (010) crystals sehnologically
important for many device applications [1-3]. PUi8S crystal have a tendency to polarization realeins order to

overcome this difficulty dopant has been added.nEtf®ugh many study have been performed with wdiffe
amino acid doping [4-6] and metal ion doping [7-Bhere are only very few report on rare-earth dop&S
crystals [10,11].

Doping of heavy rare-earth ions like Ho,Tm and Ybates structural and chemical defects in the akrystd also
defects density depends on the electronic configuraf the rare-earth ions [10]. In the case ghtirare-earth ion
doping, the crystal structure remains unaltered].[Xrystals of triglycine sulphate (TGS), a well dam
ferroelectric material, find wide application a®no temperature IR detectors [12]. In this presentkvsystematic
study on the Growth and structural CharacterizabioRGS crystals doped with the light rare earth @alcium

MATERIAL AND METHODS

Growth Procedure
TGS salts where synthesized from the following tieac

3(NH,CH,COOH)+H,SO,—(NH,CH,COOH)(H,SO)
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AnalaR Grade Glycine and Sulphuric acid were used the synthesize of TGS salt, after successive
recrystalization processes the purified salt wesed for the preparation of the solution. Calciumnbonate was
added in the ratio viz.  1:0.000, 1:0.002, @04d., 1:0.006 , 1:0.008 and 1:0.010 to the TG8t&wl and saturated

at 45°C Growth was initiated by a temperature céda of the solution and slow cooling was emplayatter a
few days of growth the crystals were harvested aftgpical growth period of 10 days.

The Grown crystals were characterized by takinggeyw X-ray diffraction data using PANalytical fug#ctometer
with copper K-Alpha (1.5406A°) radiation. The calci presence in the impurity added crystals werdirroad by
carried out Atomic Absorption Spectroscopic study.

FTIR spectra were recorded by using ‘SHIMADZU’ FT8R00S model spectrometer through KBr method.
RESULTSAND DISCUSSION

Growth
Figure.1l shows the grown crystals in the presamtystlt is found that the grown crystals are tramept and
optically good quality crystals.

FTIR (Fourier transform infrared spectroscopy analysis)
The NH , OH and CH absorptiare occur at high frequency 3164tnThe frequency at 1600¢his assigned for
NH, bending. The absorptidn the range 1700-1865¢h is assigned to C=0O stretching of carboxgti.

The strong absorption in the range 1020 - 1128&sn evidently due to the sulphate part of theeunole. The
broad band around 1100&nis assigned to C-N asymmetric stretch of,Sthe peak absorption at 615¢mand
501 cm are due to NH oscillation . Since the functional group of parel doped TGS crystals are identical. The
FTIR spectra of pure and 1:0.002 calcium doped T@Stals are given in Fig.2 and Fig.3 respecyivesd an
illustration.

L attice Parameter

Analysis of X-ray diffraction data shows that gi@wn crystals are monoclinic in structure. Tatite parameter
thus calculated are given in table.1 along withc@ah concentration. It is found that the latticegraeter observed
in the present study coincide with the reporte®] [Value given in the bracket. The addition of dop has no
influence on the lattice parameter. The XRD pattd#rpure TGS and 1:0.002 calcium doped crystals giken in
the Fig.4 and Fig.5 respectively as an illustration

Table.l Values of lattice parameter along with calcium concentration

st Calcium thtice Paramet
% - a c
concentration (ppm (nm) (nm) (nm) B
TGS 9.5487 | 12.6524| 5.392 110°36
[9.38] | [12.634] | [5.734] | [109°557]

1:0.002 290.184 9.524Y 12.6417 5.27p6 110°38
1:0.004 304.839 9.511% 12.79Y 5.4378 110°46
1:0.006 439.842 9.5545 12.61711 5.34P6 110°46
1:0.008 614.827 9.499 125554 5.3643 110°46
1:0.010 1802.242 9.624 12.5517 5.444 110°46
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Figure.1 Photograph of grown crystals
1- PureTGS 2-1:0.002 3-1:0.004 4-1:0.006 5-1:0.008 6 -1:0.010
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Figure2 FTIR Spectrum for Pure TGS
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Figure3 FTIR Spectrum for 1:0.002 Ca doped TGS
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Figure.4 XRD pattern of Pure TGS
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Figure.5 XRD pattern of 1:0.002 Cadoped TGS
CONCLUSION

Pure and Calcium doped TGS Crystals grown in tleseat study are good quality ,transparent crystdis. XRD
data shows the grown crystals are monoclinic incstire . The FTIR spectra confirm all the functibgroups
present in the grown crystals.
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