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ABSTRACT

In present study, single crystals of calcium targCaTr) were grown by a simple gel techniquengisingle
diffusion method. The optimum growth conditionsenmgptimized by varying various process parametach ss
gel concentration, pH of the gel, gel aging, conc#ion of reactants etc. The test tubes were uasd
crystallization vessels, while silica gel as growttiedium. Gel was prepared by mixing the solutiotadéric acid

and sodium meta silicate. After setting the gelwés left for aging. After two or three day’s ducat the

supernatant calcium chloride of different molaritiwas poured over the set gel. After 48 to 60 hotimouring the
supernatant, the small nucleation growth was olegtyelow the interface of gel. In the present vievk prismatic,
semitransparent crystals, semi transparent and saevhiish, crystals of calcium tartrate were growhhese
crystals were characterized by using EDAX, SEM @xdspectroscopy.
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INTRODUCTION

The term ‘crystal’ has precise meaning within miatescience and solid state physics. It refersol objects that
exhibit well defined geometric shapes. Crystalsimgdifferent shapes are found in nature. The stapthese
crystals is dependent on the types of moleculadbdretween the atoms as well as on the conditinderuwhich
they formed. Growth of crystals by gel method ismising techniques for growing single crystals obstances
which are sparingly soluble in water and decompmfere their melting point and thermodynamics coesition
reveal that since the growth proceeds at near arnt@enperature, the grown crystal would contaiatre¢ly lesser
concentration of non-equilibrium defects. The gmogvicrystals are held in the gel in a strain freenmes, thus
limiting effects due to impact of the bottom or gides of the container. In addition in this metladmost complete
suppression of large-scale movements like convwedicachieved which otherwise can be harmful todtystals
perfection. In gel method, the rate of diffusionrefctants can be controlled, since the gels &weonle of cavities
of several thousand of angstroms, in diameter, conirating through slightly smaller orifices. Thel ggowth

technique appeared quite attractive for growingstatg, on account of its unique advantages in teringystals
produced and the simplicity of the process. Moredkie method is inexpensive and within the scopthefsmall
laboratory.[1-5].

MATERIALSAND METHODS

Good quality crystals were grown in gels in a vgrigf ways; the single diffusion technique was usethe present
work for of the calcium tartrate crystals growttheTgrowth process involves the diffusion of calciaghioride
solution in to a gel in which tartaric acid is ilgnated before. The silica gel was used as a growdia. The
chemicals used for growth tartrate wergHgDs, Cach, and NaSiOsall chemicals were of AR grade. The
crystallization apparatus consist of borosilicatasg test tubes of length 25 cm and diameter 2.5ptaned
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vertically on wooden stands. Tartaric acid, calcicimoride solutions were prepared by dissolvingéheompounds
in an appropriate amount of distilled water to gitie required molarities. Gels of required spedifiavity were
prepared by adding to the solution of sodium mktase, a calculated amount of redistilled wated anstock
solution was kept ready for doing further experitseartaric acid solution of particular strengthsataken in a
100ml beaker and sodium metasilicate solution sligable gravity was added drop wise using a taploock
burette, constantly stirring the solution in a kexally magnetic stirrer. Stirring is done to avdid £xcessive local
ion concentration which may otherwise cause prermadtcal gelling and make the final medium inhomusmus
and turbid. Here tartaric acid acted as a lowectegd. The digital pH meter was used to measurepttheThe
solution after noting pH values, being allowed &fi filong the side of a test tube without givingacbe for the
formation of the bubbles. Test tubes were thenetdlowith rubber corks or cotton to prevent evaporaind
contamination of the exposed surface of the gedlimst particles of the atmosphere. The solution fwasd to be
strongly depends on pH. High pH value gel takeselowme to set than low pH value, depending on the
environmental temperature. After ensuring firm gelting, the saturated mixed solution of calciuntocte
(supernatant) of particular strength was poured theeset gel with the help of a pipette. The sotubeing allowed
to fall along the wall of the test tube to prevethis gel surface from cracking. The supernatarg ({@a++) slowly
diffused in to the gel medium where it reacts viiither reactant.[6-9].

The following reaction is expected to take placthimformation of calcium tartrate crystals.
C/HgOs + CaC& ----- > CH,OCa + 2HCI
RESULTSAND DISCUSSION

The various optimum conditions for the growing ¢ays were found and are given in table 1.

Table 1 Optimum condition for growth of Calcium tartrate crystal

Various process parameter Optimum conditions

Density of sodium meta silicate 1.04gm/cm
Concentration of Tartaric acid 1.0M
Volume of Tartaric acid 5ml

VVolume of sodium meta silicate 19ml

pH of gel 4.5
Concentration of Calcium chloride 1.0M
Temperature Room temperatufe
Gel setting time 44hr

Gel aging time 30hr

Period of crystal growth 1weeks

Different parameters such as gel setting timeageig time concentration of react ants, pH of gepurities in the

solvent, , etc have considerable effect on growth.rFigure 1. Show the optical photograph of ghowft calcium

tartrate inside the test tube. Figure 2(a), (b),illastrates different morphologies of pure cafnitartrate crystals
grown under different conditions of growth.

Figure 1. Show the optical photograph of growth of calcium tartrateinside thetest tube
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Figure2.(a,b,c &d) Optical photograph showing growth of calcium tartrate crystalsin silica gel at different concentrations of
super natant. Transparent , pale yellowish crystals of calcium tartrate. Transparent and semitransparent, needle shaped calcium tartrate
crystals. Magnified needle shaped calcium tartrate crystal. Whitish, semitransparent crystals of calcium tartrate

Characterizations.
Tartrate crystals grown were characterized by XEMSUV spectroscopy.

4.1 UV Absor ption Spectroscopy

Absorption spectra of calcium tartrate crystals everecorded using a SHIMADZU UV-2450 UV-Vis
spectrophotometer over the wavelength range 20000nm at Department of Physics; Savitribai Pliriae
University . Figure 3. shows UV absorption speaifacalcium tartrate crystals. From the spectrunhas been
inferred that calcium tartrate crystals have sidfit transmission in the entire visible and IR oggiThe absorption
coefficient is high at lower wavelength and the evidansparency from 200 nm suggesting their slityaldor
second and third harmonic generations of the 106ddliation [10-12].

The band gap energy of the calcium tartrate crysteth the obtained wavelengths are calculated gusire
following simple conversion equation; Band gap gndeV) = 1240/wavelength (nm).Band gap energyésented
in the table 2.

Table2 Band gap energy of calcium tartrate

Crystal A (hm) | Band gap Energy (eV)
Calcium tartrate| 270 4.59

4.2 Scanning Electron Microscopy (SEM)

This technique combines of the resolution and aitalypower with much ease of operation. Imageshmaformed
from a very wide range of materials. From metalsdmamics, semiconductors to polymers. These nadgezan be
examined with low energy secondary electrons, Witfh energy back scattered electrons or with oéfmission
such as light, heat and sound. The high depthetf 6f the SEM images makes it especially suitédnlehe study of
the fracture surfaces and complex microstructuneh as those found in composite materials.

In the present work powdered sample of calciunrdtetcrystals was examined by using SEM techniqubea
UDCT, NMU, Jalgaon. The study of the surface ofc¢hestal gives valuable information about its ingdrstructure.
Figure 5 (a) illustrates SEM photographs of singlgstals of calcium tartrate crystal. An enlargdeVsimage is
shown in Figure 5 (b) Thick and thin layers arensiefigure. It is observed that due growth coratii small voids
are created at the grain boundary. Plate like &tras are stuck together to flat surface of criistalMiss shaped
growth features are observed along with small gsiée particles. It shows plate like crystal morplyg. These
crystals are grown by layer deposition. The indidgidplates of samples are flat and the plates thithsharp edges
were observed. On some plates further plate likevtir was observed.[13].
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Figure3 Optical absorption spectra of calcium tartrate

Figure 4 (a) SEM image of calcium tartrate crystal. (b) Magnified SEM image of calcium tartrate
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4.3 Energy Dispersive Analysis by X-rays (EDAX):

Energy Dispersive analysis by X-rays (EDAX) is u$edthe quantitative analysis and is also callscemental
analysis. In the present work elemental analysigebfgrown calcium tartrate crystals was carrietladihe UDCT,
NMU, Jalgaon. Figure 5 shows EDAX spectrum of eaicitartrate.

The peak ranging from 0.7KeV to 3.8KeV clearly rates the presence of calcium in the sample it gilses the
2.0 counts per second. The relative concentraticdheocalcium, oxygen and carbon is observed 12,88/4d2%
and 22.03% respectively.
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Figure 5 EDAX Spectrum of calcium tartrate

CONCLUSION

From the experiments on the growth of Calcium &eticrystals in the system, the following conclasimay be
drawn.

1)Gel method is found suitable for growing calciumirtge crystals.

2)The growth of calcium tartrate crystals was accashpld by allowing diffusion of calcium chloride atbn
through silica gel impregnated with tartaric aaidsingle diffusion gel tube system, with all growgbnditions;
calcium tartrate crystals assume Transparent, palowish crystals of calcium tartrate. Transparetd
semitransparent, needle shaped crystals..

3)The crystals obtained in silica gel with average sif 6x4x3mm by single diffusion method.

4)Different habits of calcium tartrate crystals candbtained by changing parameters like gel derng#tlyaging, pH
of gel, concentration of reactants etc.

5)The UV spectroscopy, SEM and EDAX studies suggesdtidrent characteristics features and morpholofy
grown crystals.

35
Scholars Research Library



S.S.Sonawane and R.R.Ahire Arch. Phy. Res,, 2014, 5 (5):31-36

Acknowledgement

The authors are grateful to Dr.P.P.Patil, SchodPloysical Science, N.M.U., Jalgaon for providingIXRacilities.
Department of UDCT, N.M.U., Jalgaon for providinGEM facilities. We are thankful to Dr Sanjay Dhole
Savitribai Phule Pune University for providing tfeeility of UV spectroscopy and also indebetedhe Dr. D.L.
Torwane, Principal, S.G.Patil Arts, Comm. and Sce&e@ollege, Sakri for encouragement.

REFERENCES

[1] Patil T. K. and Saraf K. BAdvances in Applied Sci. Re3,,1,1112011.

[2] Patil H. M., Girase K. D. and Bhavsar D.Ber Chemica Sinica2 3, 632011.

[3] Thaila T. and Kumara Raman Brchives of Applied Science Researghl, 3572011.

[4] Patil N.S., Chaudhari P.A. and Bhavsar D.S., SalsbResearch Library, 272,2011.

[5] Shitole Shardalnternational Journal of Applied Physics and Matlatits 2, 3,2012.

[6] Yuya Oaki and Hiroaki ImaiCrystal Growth and Desig8,5, 711,2003.

[7]1 Do — Hyung kim and Sang — Yun Leégurnal of the Korean Physical Socie8®, 2.972001.

[8] Nandre S.J., Shitole. S. J. and Ahire RAgyvances in applied science reseaR), 1342011.

[9] Nandre S.J., Shitole S.J. and Ahire R.R., Schefaarch LibranArchives of Physics Resear@(l), 702012,
[10]Nandre S.J., Shitole S.J., Sonawane S.S. and ARIiRe, International Journal of Basic and Applied
Researcii, 125,2012.

[11]Nandre S.J., Shitole S.J. and Ahire RI®urnal of Scientific Review (1), 2032012

[12]Sawant D. K., Patil H. M., Bhavsar D. Sc¢holars Research LibraArchives of Physics research(2), 67,
2011.

[13]Sawant D. K., Patil H. M., Bhavsar D. S., Pelagisearch libraryDCS 2 (3), 63,2011.

36
Scholars Research Library



