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ABSTRACT

This paper presents the growth and characterization of Srontium Doped Cadmium Tartrate Crystal grown by Gel
method. The structural properties are investigated by XRD and SEM. The optical parameters were studied by UV-
VIS. The fictional group is investigated by using the FTIR spectrum. The elemental composition is determined by
EDAX analysis. The XRD analysis reveals that the grown samples are polycrystalline and tetragonal in phase. The
SEM images show the platy structure. The optical band gap is estimated as 5.63€V.
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INTRODUCTION

The sodium potassium tartrate and many others eamséd in fabrications of ferroelectric applicatidfi-2]. The
impact of single crystal, is clearly visible in imtries like semiconductors, optics etc. This tydecrystal
inventions of LASER and the field of the nonlinegptical properties and the practical implementaiovas
possible with the applications of nonlinear opticaistal [3]. Now a day great attention has beertial the growth
and characterization of doped tartrate crystal wligh aim of identifying new materials for practigairposes [4,
5].The effect of doping on various purpose of aysire of great interest from solid state sciensewall as
technological point of view. The crystal of cadmidantrate grown in silica gel medium in doped wBhrium,
strontium, Lithium, Calcium have already been régdf6]. The growth of strontium doped Cadmium tadr

crystal by Gel technique yet had not been repoifeédse crystals were characterized by XRD, FT-IRfiomation
of proper formation of crystals.

MATERIALSAND METHODS

Most of the tartrate compounds are insoluble inewand decompose before melting. Hence, such type o
compounds cannot be grown by either slow evaparatio melt technique. But can be grown by solutiah g
method. A single diffusion method (Henish 1973) veasployed to grow pure and strontium doped Cadmium
tartrate crystal in the gel method [8]. The AR grad.oba) chemicals were used for the present wdhe
crystallization apparatus employed was Borosiliggitess tubes (25mm diameter and 200mm length). sl
prepared by mixing sodium meta silicate solutiorappropriate specific gravity and one molar solutid tartaric
acid so that the desired pH of the mixture couldb®ined. The specific gravity and pH were vatetiveen 1.02
gm/cc to 1.05 gm/cc and 4 to 5 respectively. Aftéxing the solution was allowed to set for aboutdfairs. Over
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the set Gel, one molar cadmium chloride solutios wantly poured with the help of a pipette, socaallow the

solution to fall steadily along the walls of thééuwithout disturbing the gel surface The supemtdtns ( Si* and

Cd"™) slowly diffuse into the gel medium where it resagtith inner reactant. The open end of the test twhs

closed with cotton to avoid dust from the enteiimg the glass tube. The solution was faint milkyl aransparent,
initially, but with lapse of time its color slightichange. The test tubes were kept undisturbedoah temperature.
To grow doped crystal, an aqueous solution of stwanchloride of varying concentration 0.2- 1.0 Misvmixed

with the top solution. After one month the crysteds taken out from the test tube and cleaned ferfanther

characterization[9]. The best quality crystals wgmawvn for 5.2 pH as shown in fig-1.

Figure la-b Strontium Doped Cadmium Tartrate Crystal grown by Gel method
RESULTSAND DISCUSSION

3.1 XRD Analysis
The crystal structure of the sample compound wadiet by X-ray diffractometry, for®was recorded within the
range of 20°-80°. The scanning rate was maintaiezP/min. The figure 1 shows the XRD pattern @& 8rCT
crystal. XRD pattern shows very sharp peaks hakigh intensity which leads to good crystalline petion of the
SrCT crystal.

(204)

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Figure 1 XRD pattern of SrCT crystal

The crystal structure of grown samples was founteqolycrystalline in nature and tetragonatf=y =9¢) in

shape. All the hkl planes of correspondiriga2e compared with JCPDS card No: 65-1628 and euiéx table 1.
Percentage of crystalinity is very good, it is 83.6The grain size was 6.021nm calculated by ugiegfollowing
formula:

D = 0.9\/Bcob
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Wheref is full width at half maximum (FWHM=0.232), is the wavelength of X-ray diffraction angle afds the
diffraction angle.

The lattice parameters a, b, ¢ and v was founeétb202, 12.02, 7.69, and 72.46 respectively.

Table1 XRD data SCT crystal

From present work From JCPDSfile
20 Observed d-valug Intensit] hklvalugs 6 2| standard d-valug¢ Intensi h k| values
13.961 6.33818 4439 101 13.6%9 6.33815 269 101
14.626 6.05268 1342 200 14.726 6.05261 254 200
20.200 4.39251 1320 211 20.138 4.39255 7 211
25.712 3.46201 1059 112 25.404 3.46200 15 112
35.370 2.53566 963 103 35.789 2.53562 265 103
37.783 2.37913 1781 402 37.972 2.37813 214 402
39.330 2.28903 1388 431 39.232 2.28803 999 431
49.557 1.83795 653 204 49.755 1.83785 12 204

3.2 Scanning Electron Microscopy (SEM)
The surface morphology can be done by using SEMhénpresent work powdered sample of SrCT crystals
examine by using SEM technique at the UDCT, NMgdah.

¥

Figure2 a-b SEM images of SCT crystal

The study of the surface morphology of the crygteés valuable information about its internal stane. Figure 2a-
b shows the SEM photographs with two different photphs of SrCT crystal. The SEM images reveal that
platy structure, It is like ice cube. The individyéates of samples are flat and the plates wiehstharp edges were
observed. The boundary was clear.

0]

Figure 3EDAX spectra of SrCT crygal
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3.3 Energy dispersive Analysis by X-rays (EDAX)
Energy dispersive analysis by X-rays (EDAX) is usedthe quantitative analysis. In the present weldmental
analysis of gel grown SrCT crystals was carriedatihe UDCT, NMU Jalgaon.

The EDAX spectrum of SrCT is shown in figure 3. TBBAX pattern confirms the presence of Sr and Gue T
average atomic percentage was found as Sr = 288Td = 71.13.

3.4 Fourier Transform Infrared (FT-IR) Spectral Analysis

Infrared spectroscopy is one of the most poweryaical techniques, which offers the possibility diemical
identification and structural analysis. In the prEsstudy IR spectrum of SrCT sample was recordighinvthe
range of 500-4500 nm wave number at research ckatteM.J. College, Jalgaon. The figure 4 showsfhepectra
of SrCT crystal.

80—
%oT 3
80—

o=
60
50-
40-

30

204

?

M — -

105 hiior feiba st 3 gushh Seniddoseritnane

3408 —
335807
=| 331562
200480 —
283536 —
=| 276206 =
135804 —

3468.01 ~_

e

3500 3000 2500 2000 1500 1000 500
18-12-12 5 2 cdsr 1/cm

—

Figure-4.FT-IR spectraof SrCT crystal

In the IR spectrum of strontium cadmium tartrates absorption bands at 3468.01care due to O-H stretching
bending and water of crystallization. Band at 2062ni' 2358.94 cnt are assigned to C-H starching vibrations.
Strong asymmetrical band at 1597.06cisi attributed due to the C=O weaker symmetricchiag in carboxylate
ion. The peaks at 1406 ¢m1313 crit are due the O-H in plane bending. The bands at.50Zm" and 1053 cm
are due to the C-O stretching mode. The absoréomis at 833 cth— 708 cnt are due to metal oxygen bonding
(Metal = Cd- Sr). It is confirmed that in the presevork water of crystallization and metal oxygeonding is
present. The IR spectrum obtained in the presenltysfor strontium cadmium tartrate crystals is &mto the IR
spectrum of strontium cadmium tartrate crystalsZ09

3.5 UV Absorption Spectroscopy
The optical properties of SrCT crystal were studigdJV-VIS Spectrophotometer (Shimaszu-2450) wemrded
within 200-1100 nm wavelength at M.J. College, daly Figure 4 shows UV absorption spectra of Srgstals.

147
Pelagia Research Library



D. S. Bhavsar et al Adv. Appl. Sci. Res., 2014, 5(6):144-149

23

2.mm

Abs.

I i1

w1

Figure 4 Absorbance of SCT crystal

The absorbance spectra reveal that the sampleuffagent transmission in the entire visible and d&jion. The
absorption coefficient is high at lower wavelengtid the wide transparency from 240nm suggestivie shiability
for second and third harmonic generations of theé410m radiation [25-26]. The band gap energy of Sh€T
crystal was calculating 5.16 eV by using followiiogmula:

Band energy (eV) = 1240 / wavelength (nm).
CONCLUSION
1. The XRD spectrum reveals that the sample is postatyne and tetragonal in shape.
2. The IR spectrum revealed the presence of wateraul@e, O-H band, C-O and carbonyl C=0 bands. Ti@&HC-

in plane bending and out of plane bending is idieti The presence of metal cadmium and strontidemtified
was confirmed by chemical analysis.

o]
Il
€-0—Cd—0—C
HO-C— H H—C—OH

HO—I—OH H-C—0H

*H20

ﬁ-O—Sr —0—C

3.EDAX confirms the presence of Sr and Cd elements.
4.The optical band gap was found to 5.16 eV.
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