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ABSTRACT

In the present research work, single crystals afilBa tartrate crystals were grown by a simple gadhtnique using
diffusion method. The optimum growth conditionseagutimized by varying various parameters suchthopthe
gel solution, gel concentration, gel setting tirnencentration of the reactance. The crystallineunatof the grown
crystal was confirmed using powder X-ray diffrantitechniques (XRD). Surface morphology and compassi
materials were studied in scanning electron micopgc(SEM), and dispersive analysis of X-ray (EDAX).
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INTRODUCTION

Many investigators were found that the semiconductanoparticles exhibit structural, electronic, icgit
luminescence and photoconducting properties vefferdint from their bulk properties. It is also veatractive
because of their possible application in solar, ggtioto detector, laser, LED, high-density magnatformation
storage and many others insemiconductor indudtti@$.

Non-linear optical (NLO) materials have great intpac information, optical computing and optical coomication
technology and could be used to double or tripkeftequency of laser light for high speed procaessihdata [8].
N.Vijayan et al [9] reported that non-linear opticas wide applications in the field of telecommaticn and
optical information storage devices. Which exhiloiggical and electronic properties has been regatel grow by
G. Madhurambal and P. Anbu Srinivasan [10]. The mgve of hybrid NLO materials have been exploreairr
organic-inorganic complexes with stronger ionic d@uich as L-arginine phosphate monohydrate (LAE)adhers
[11-12] have been grown as a single crystal. TheG. efficiency of gel grown BGHC was found to lheeftimes
that of potassium dehydrogenate phosphate (KDF) [A8ing gel techniques grew many tartrates, oralatnd
iodated by researchers. Calcium tungstate is thst maely used phosphor in industrial radiology anddical
diagnosis [14-16], was grown by S.K.Arora and B.@dmama [17] using flux method. The DL-Methionine

[CsH1iNO,S] is one of the essential amino acids in humanhdiak two crystalline forms, viz.g. - anP -
methionine. Ramachahdran and Natarajan have gB)\EMl—methionine in silica gel [18].

MATERIALSAND METHODS
Gel was prepared by mixing the solutions10 ml sofubf NaSiO; (1M) was take in beaker and in that solution

acetic acid was added. Then this mixture was dtibg the magnetic stirrer. In this stirring procette BaCJ
solution of 1Mwas added drop by drop. This process is contitillatie solution becomes milky and 4 pH of the
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solution obtained. This solution was transferreglass tube of diameter 2.5cm and 15cm in lengtie mouth of
tube was covered by cotton plug. The tube was kephe setting. After setting the gel, it wast liefr aging. After
two days the supernatant of 1M concentration wasqibover the set gel by using pipette. These twae kept
undisturbed by covering the cotton plug on the rhaittubes. After two day pouring the supernataekt day the
small nucleation growth was observed at below tierface of gel. This nucleation growth was incegam size.
Good quality spherulites were grown in 45 dayssitrgle diffusion, after a few days spherulitic, ajmbd quality
crystals growth of Barium tartarte crystals. Thevwgn Barium tartrate crystals were observed in srsizkk. The
reaction taking place is as follows;

2CH;COOH +NaSiO;—2CH;COONag + SiO + HO
2CHCOONa+BaGl— (CH;COO0),Ba |+2NaCl
(CH,COO0), Ba + GHgOs— C;H,BaG;] + 2CH,COOH

The optimum conditions for growing crystals areegivn table 1.

Table 1.optimum condition for growth of Barium tartarte crystals

Condition Single diffusion
Density of sodium meta silicate 1.05 gmfcm
Amount of 1M acetic acid 5 ml

pH of the gel 4.0

Temperature Room Tempwrature

Concentration of Barium Chlorid 14 mil
Concentration of 1M Tartaric aci 5 ml

Gel setting period 3 days
Growth of period 45 days
Size of Crystals 3.5mmX2.5mmX2.5mm

Figure 2: Crystalsgrowth in the test tube
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RESULTSAND DISCUSSION

The grown BaTr crystals were subjected to the simgystals X-ray diffraction. Studies to confirmttmrhombic
nature and the values of the lattice parameterairedd from single crystal XRD studies and identifg diffraction
planes, powder X-ray diffraction pattern of the plened sample was obtained using a powder X-rayadifimeter
(Bruler, D-Advance) having wavelength6£1.54060 A. The sample was scanned over the rain2@ e 8¢ for 20

values. Surface micro structure was investigatecstgnning electron microscopy [SEM) by using EVO Bbe
guantitative compositional analysis of the Bariuartfate crystal was carried out by EDAX. (Energgpéirsive X-
ray Analyzer) technique attached with SEM.

3.1 X- Ray Diffraction Analysis

The crystal structure of the sample compound wadiesi by powder X-ray diffraction method by tmstrument
Miniflex-Rigaku model Japan with CuKradiation of wavelength=1.54056A. The recorded diffraction pattern of
the BaTr crystals is shown in the figure 3 and Xédda of barium tartrate crystal shown in table 2.
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Figure 3: XRD pattern of barium tartrate Crystal (pH 4.2)

Table2: XRD data of barium tartrate crystal A =1.54056A

observed data values standard data

20 d-value | Intensity 2 d-value [ Intensity| hkl
32.600| 2.7444 21 32.766 2.7310 16 062
34.600| 2.5902 66 34.868 2.5710 25 162
35.200| 2.5474 40 35.398 2.5340 12 282
38.800| 2.3189 25 38.88f 2.3140 6 043
42.400| 2.1300 21 42,330 2.1330 2 360
43.00 2.0832 26 43.210 2.0919 2 312
43.400| 2.0832 24 43.384  2.0840 12 292
44200 | 2.0473 34 44.328 2.0420 2 163
44,600 | 2.0299 31 44,692  2.0260 2 2383
47.400| 1.9163 26 47.33L 1.9190 8 083
51.600| 1.7698 26 51.56p 1.7710 1 193
55.200| 1.6626 55 55.330 1.65510 2 168

Deter mination of Grain size from XRD spectra
The grain size is determined by measuring the widtthe line with highest intensity peak and caited by
using the formula:

Grain size D = 0.9/ pco$

Where,p is full width of half maxima in radian and D isaijm size of the crystal.

The calculated average grain size is 35.42 nm. dmedysis of different diffraction peaks indicatdee t
formation of orthorhombic system. By measuringpikak heights above the background in nm and sctiing

value up so that the tallest peak has a value cdriib66. The preferential orientation is observeanfthe
XRD data is (168) and (162) indicating maximum gtiowf the crystal in that direction. Orientatioristioe
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crystallites along different h, k and | value weresent. The intensity of different peaks couldcedive relative
orientation of a particular h, k and | of plane eTtbserved d-values and h, k and | plane were cadpaith
standard data of 2002 JCPDS v. 2.3, 26-0192.

3.2 Surface morphology by scanning electron microscopy

In present work Scanning electron Microscopy of gexed sample of gel grown Barium Tartarte was edrri
out at Chemical Technology, N.M.U., Jalgaon andcessive photograph were taken at the magnifaction o
5.00,40.0,50.0 um all the photograph were takeccahmon width 9.2mm and EHT magnifaction 1.0KV.

The figurest(a,b,c,d,) illustrate SEM photographs of Bariumaaate crystals. It was found that morphology of
the crystals. Triangular, Pentagonal, rod and clikécshape and broad edges layers are seen irefiglihe
individual plates of samples are flat and the glatéth the broad edges were observed. Small qiesiif
impurity or excess or deficiency native species lsaraccommodated in the crystal lattice withoutkréown

of the growth surface. However, there is a highbptility that the incorporation will be spatiallpm-uniform.
This shows that the mechanism of this growth imteel of the mean crystals. Same time further pikate
growth in observed
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3.3EDAX

The compositional analysis of barium tartarate tedgsis carried out by using EDAX analysis. EDAXttpan of

barium tartarate crystals is shown in Fig 5. TheARDconfirms the presences of Barium (Ba), Carboh §6d

Oxygen (O) with their atomic percentage ratio 14.983 : 47.46 : respectively. Recorded EDAX speutmevels

that there is no evidence of other impurity. Iticgades purity of crystals. From the table it isacl¢hat the values
(weight% and atomic %) of C, O and Ba in the graystal measured by EDAX are very close with thkies
calculated from the molecular formula.
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Table 3. Experimental and calculated composition obtained from (EDAX) various constituent elements present in barium tartrate

crystals
Elements| Line Experimental values Theoretical valueg
Mass[%] | Atomic[5] | Mass[%]| Atomic[%]
C K 13.81 37.56 16.27 36.84
0] K 23.24 47.46 21.69 49.12
Ba L 62.95 14.98 62.04 14.04
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Figure 5. EDAX spectrum recored for barium tartrate crystals
CONCLUSION

Gel method is found suitable for growing Bariuntriae crystals. The growth of single crystals ofiBa tartrate
was accomplished using the single test tube ddfusnethod. Different habits of Barium tartaratestajs can be
obtained by changing parameters like density, gilgapH of gel, concentration of reactants, etogh crystals of
BaTr were grown by controlled diffusion of Bausing the silica Gel. BaTr is required to maintéie pH of the gel.
The parameters such as temperature affect the lyrofaBaTr Crystal. Gel growth technique suitable goowing
Crystals of BaTr. The grown BaTr crystals were mafl size. The structure of BaTr is the semitranspiplaty
shape and spherulitic. Unit cell parameter valuaschvery well with the reported XRD standard Deahues. The
BaTr crystals are shining and quite transparent @wey are of good quality. SEM photographs shovatepl
triangular, pentagonal, and rod like crystal moitphy. Chemical compositions of the grown crystal BRAX
show good agreement with the theoretical valuescatalilated values from molecular formula.
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