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ABSTRACT

Single crystals of Copper doped Barium Tartarate crystals (CBT) have synthesized by gel technique. Gel acts as a
growth medium for the crystals. The crystalline nature of grown crystal was confirmed using powder X-ray
diffraction techniques. The functional groups present in the crystals were identified using Fourier Transform
Infrared spectral analysis.
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INTRODUCTION

A simple and inexpensive method to grow single taigsis an alternative technique to a solution ghowith
controlled diffusion. This is purifying processedrfrom thermal strain [1-6].

Crystal habits of various crystals, grown undefedént conditions and also by different methodsendescribed by
Buckley [7], Hartman [8], Kern [9], Chernor [10]uBon [11] and Mullin [12]. A number of factors duas degree
of saturation, type of solvent [13], pH of the getdia [14,15], presence of impurities [16] and¢hange in growth
temperature also presumably affect significantlg thorphology of the crystal [17]. The crystals, @bhican’t
satisfactorily grow from melt and vapor, are grosutcessfully by using this method [18,19,20].

Henisch explained the use of gel to grow the clystal].This technique has become more popular usraf
simplicity of the procesp2,23], crystals having low solubility [24] ands iunique advantage in terms of crystal
product [25,26]. Many investigators have grownshmele crystals of Tartrate compounds by gel mefa@®8,29].
The rare earth Tartrates [30,31], the rare earthiabes [32,33,34 ], the transition metal oxala8,[alkaline earth
metal [36], Barium Copper oxalates [37] and Barioralates were grown by using this method [38}w a day,
this method has applied to the study the crystah&bion in human system such as cholesterol st{B®40],
cholesterol monohydrates crystal in gel medium.utmary stones, Calcium Hydrogen Phosphate Dehgdrat
(CHPD) crystals were found. These CHPD crystalsewsuccessfully synthesized by this gel techniqud.[4
Recently, the crystals of biological macromolecwese also grown by this technique.

In the present research work, single crystals otiQued BaTr crystals were grown by a simple getriegue using
diffusion method. The optimum growth conditions forystals were determined. Optimum conditions were
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established by varying various parameters suchdagsgncentration gel solution, setting time of tfe solution and
concentration of the reactance.

MATERIALSAND MEHTODS

The test tubes were used as crystallization vesddgle silica gel as a growth media. The gel wasppred by using
CH3;COOH (Acetic Acid) and N&iO; (Sodium Metasilicate) having different pH valuesyiag from 4.0 to 4.3.
The chemicals used for growth of single crystaleveiHCOOH of 1M, NaSiO; and BaCl (Barium Chloride) of
1M both, CuC} (Copper Chloride) of 0.1M with AR grade. Differentolar mass were tried to determine the
optimum growth condition. Gel was prepared by nixihe solutions of acetic GBOOH, NaSiOs;, BaChb, CuCh,
and transferred in glass tube of diameter 2.5cmil&iedh in length. The mouth of tube is covered kyoroplug and
kept for the setting. After setting the gel, it wa# for aging. After two days the supernatanttdac Acid of 1M
concentration was poured slowly over the set galidipig pipette and kept undisturbed by coveringctbtéon plug
on the mouth of tubes.

Experiments were carried out by changing diffe@nrtcentrations of the reactants. The chemical imaatside the
gel can be expressed as:

2CH;COOH +NaSiO;—2CH,COONg + SiO + HO
4CH;COONa+BaC}H+CuCl2— (CH;COO),BaCu |+ 4NaCl
(CH3;COO), BaCu + GHgOs— C4HgBaCuQ| + 4 CH,COOH

Fig.1 shows transparent crystals aHgO;BaCu under synthesis are attached themselves améhfpa thick layer
at the interface while fig. 2 represents a few tatgsof GH,OsBaCu having different habit.

Figl doped crystals of C,H,OsCuBa
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Fig 2 Few crysals of C4H,OsCuBa

The parameters required for crystal growth wasnaiggd and maintain constant throughout the invastg was as
given in the table 1.

Table 1 Details of Experiment for the growth of C4H,OsCuBa crystals

Precur sor used Molarity pH Results
CH3COOH + NaSiOs 1M + 1.04gmic | 4.0 | For 4.3pH the semitransparent light pink Coluréstypshape and spherulitic crystals were
BaCh+CuClh 1M +0.1M to | observed in the interface and interstitial of thel golumn. Size of the crystal
C,;H¢Og Tartaric acid 1M 4.3 | 3.5mmx2.5mmx 2.5

RESULTSAND DISCUSSION

The grown CBT crystals were subjected to the siogystals X-ray diffraction. The crystalline struot and lattice
parameters are obtained from X Ray DifractometenkBr D-8) having wavelength af= 1.540604 at 40 KV and
40 mA. The sample was scanned over the requiregerimt D values (26-80°). The crystalline phase of the sample
was identified form crystallographic parametershsas 2, relative intensity and hkl values. The Fouriearisform
Infra-Red spectrum was recorded for the powder &ainpthe range 450-4000 ¢husing a Perkin Elmer Fourier
transforms infrared spectrometer.

Powder X- Ray Diffraction Analysis
The crystal structure of the sample compound wadiest by powder X-ray diffraction method. The retemt
diffraction pattern of the CuBa#8,Os crystals is shown in fig. 3.

The preferential orientation is found to be (22@30), (013), (331), (350), (111), (200), and (214ppears at
24.3°, 26°, 36°, 39.10°, 40.5°, 43.5°, 50.2° andb54vhich matches with the standard JCPDS data (@6@192
and 04-0836). The presence of large number of spaajs in the XRD spectrum confirms that crystellivature
having orthorhombic structure. The crystalline gsamainly oriented along the (013) plane. The atysize
evaluated as 60.98 nm by using the Debey-Scharnenua.

094
d= B cos@ (1)

Whereh is the wavelength of X-Ray sourdkgis the diffraction anglej is Full width at half maximum of diffraction
line.
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Fig. 3 X-ray Spectrum of CuBaC,HsO¢ Crystal

Fourier Transform Infrared Spectral (FTIR) Analysis

The FTIR analysis provides information about theroltal bonding or molecular structure of materidlse fig. 4
depicts the FTIR spectrum of the grown crystalse Tbsorption peaks correspond to the molecular pgrou
vibrations. The relation of the molecular grouprations and the characteristic absorption band® wssigned
according to the theories of infrared spectra [4}e FTIR spectrum recorded f@&aCuGH4Os crystal with
observed band as shown in the fig. 4. The speciswsnanned in the region 450 to 4000 cusing “Perkin Elmer
model 783". The bands around 3099 to 2853'@re attributed to asymmetric and symmetric—OHtchiag of
water [43]. The—OH stretching frequency of CuBd§D, appeared at 2925 cthThe moderate absorption around
3551 to 2853ci is probably due to stretching vibration of alkgtbup. 2853 to 2925 cinmay be attributed to
hydrogen bonding. The presence of the —C-O- grsiupdicated by the occurrence the sharp and intbard at
1598cm® and 1456¢m indicate asymmetric -C—H bending. The peaks abX34' is due to —OCH stretching
mode. These bands may be assigned respectivel@+®— asymmetric and symmetric stretching of —-C-The
bonding mode of water of crystallization overlapghwhe new asymmetric —C—-O- frequency band. he.region
of for the broadness of the absorption around 1588

The inplane bonding of —-C—H is assigned by the @edld56 cit. The absorption at 1136 chare probably due to
—O-H bending while —C-OH stretching vibration regpely which represents the co-ordinate —-C—OH graith
the help of the assignment made above, 1080 repse€eO stretching shows sharp peaks absorptia0gd cm'
indicate that C-O bond stretching in alcohol —C-@idup. 836 These band indicate that O-H out ofelaand 753
cm®. These bands represent that C-H binding out afigoldhis is jointed to —C-OH. The probable struetof
BaCuGH,Og crystal may be of the type as indicated.
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Fig 4. The FTIR spectrum recorded for BaCuC4H4Og crystal
CONCLUSION

Thedope crystals of Copper Barium Tartarate were ssaefully grown in silica gel. Structural charaizi@tion of
the grown crystals was carried out by single cigsémd powder X-ray diffraction studies, and latgarameters
have been evaluated. FTIR spectrum of Copper Batautarate crystals reveals the presence of vafimusional
groups present in the crystal.
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