Available online at www.pelagiaresearchlibrary.com

=
&R& Pelagia Research Library
A

E' Advancesin Applied Science Resear ch, 2014, 5(6):224-228

Library Library

| SSN: 0976-8610
CODEN (USA): AASRFC

Growth and characterization of strontium tartrate crystalsin silica gel
D. K. Sawant", H. M. Patil* and K. D. Girase®

!Department of Physics, JES's Arts, Science and GooerCollege, Nandurbar (MS), India
“Department of Physics, SVS's Arts, and Sciencee@allDondaicha (MS), India

ABSTRACT

Single Crystals of strontium tartrate were grown dyel technique using single diffusion method. &fiect of
various parameters like pH of gel, gel density, agihg, and concentrations of reactants etc. ongiwvth of these
crystals was studiedVhitish, pale yellow, transparent, semitranspardiamond shaped, some are needle shaped
crystals of strontium tartrate were obtainkximum size 4 mm x 5mm, thickness 3mm crystals al#ained. The
grown crystals were characterized by X-ray powd#frattometry (XRD), Infrared spectroscopy (FT-IRhe
results of these observations are described anctlidged.
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INTRODUCTION

Crystal growth is a heterogeneous chemical prooesghich conversion from one phase to another pludsa
compound is involved. In the field of crystal grémgel technique has become more popular and hasuses by
several investigators [1-6]. Most of the tartratanpounds are insoluble in water and decompose defmiting.
Hence single crystals of such type of compoundsi@@abe grown by either slow evaporation or melhtégue .In
this situation gel method is the appropriate oretlieir growth. The growth of single crystals ofl&am tartrate
was reported (7), single crystals of Strontiumrédet was reported (8). Thermal studies on tartatstals grow by
gel method were reported by many investigatorsi(@Thermal behavior of Strontium tartrate was régbr(8) .
Tartrate crystals are of considerable interesttiquaarly for basic studies of some of their inttieg physical
properties. Some crystals of this family are feleowic [12-14], some others are piezoelectric [46¢ quite a few
of them have been used for controlling laser emisEL6].

In the present paper we reported the growth oflsiogystals of strontium tartrate grown in silioal.gThese crystals
are identified and characterized by Infrared spscopy (FT-IR) an&canning Electron Microscope (SEM)

MATERIALSAND METHODS

Good crystals can be grown in gels in a varietymalys with all variant with two basic and extremeiynple
methods as single diffusion and double diffusione Bingle diffusion method was employed in the gméesvork for
the growth of strontium tartrate crystals the aifstation apparatus used essentially consistdrople glass test
tubes of length 25 cm and diameter 2.5 cm.

Double distilled water was used for dilution, whexerequired, throughout the study. Tartaric agid &trontium
Chloride solution was prepared by dissolving tlaswpound in an appropriate amount of distilled wategive the
required molarities. Gels of required specific gmawvere prepared by adding to the solution of Bodi
metasilicate, a calculated amount of redistilledtewaand a stock solution was kept ready for doingher
experiments.
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Sodium metasilicate solution of a suitable spegfiavity was taken in a 50 ml beaker and tartacid aolution of

particular strength was added drop wise using lleepcock burette, constantly stirring the solutioithe beaker by
magnetic stirrer. Stirring is done to avoid the esgive local ion concentration, which may otherwiseise
premature local gelling and make the final mediumhomogeneous and turbid. The Systronic digital pétem
model No0.335 was used to measure the pH the soluiifter noting the pH value, this solution was tepoured

into the test tube, being allowed to fall along $ige of the test tube without giving chances ler formation of the
bubbles. Test tubes were then closed with rubbeescor cotton to prevent evaporation and contarimnadf the

exposed surface by dust particles of atmosphere.

The gel in the pH range 4 to 5 was usually foundetoin 5 to 8 days, depending on the environmeetaperature,
After ensuring firm gel setting, the saturated sotluof Strontium Chloride (supernatant) of parkastrength was
poured over the set-gel with the help of a pipdtte,solution being allowed to fall along the waflithe test tube to
prevents the gel surface from cracking. The supemasolution slowly diffused in to the gel mediuwhere it

reacts with the inner reactant, giving rise togtmv precipitation of SrgH,Os.

The following reaction took place

e C,;HgOs+SrCh — SrGH,Og. x H,O + 2HCI
RESULTSAND DISCUSSION

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

Table 1: Optimum conditionsfor growth of Strontium tartrate.

Conditions Strontium tartrate
Density of sodium meta silicate solutign 1.04 gni/cm
Concentration of tartaric acid 1.25M
Volume of tartaric acid 7ml
Volume of sodium meta silicate solutign 17ml
pH of the gel 4.2
Concentration of Srgl 1M
Gel setting time 60hrs
Gel aging time 48hrs
Period of crystal growth 1week
Temperature Room temperature

Figure 1. Whisker growthsof Strontium tartrate crystalsin test tube

Different parameters such as concentration of asst pH of gel, gel setting time, gel aging tire&c have
considerable effect on growth rate. The grown tafgsare Whitish semitransparent, pale yellow, rbohedra
shaped, needle shaped crystals were obtained. 8bthem were transparent diamond shaped, due tagfasith

rate twined crystals are obtained; faces are welletbped and polished. Higher concentration of sgiant

increased the nucleation density. Perfect crystaie obtained for pH values, between 4 and 5. # feand that
strontium tartrate does not nucleate at pH valess than 3. Most of the crystals were larger ia aizd few crystals
close to the gel solution interface were smallesite. The crystals growing deep into the gel warger in size
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Density of nucleation was reduced and size of tistals growing deep into the gel was increaseddmgcentration
programming. Aging period reduced the nucleatiagufel shows whisker growth of strontium tartratgstals
inside test tube. Figure 2.(a) shows Yellowish,Bethal, some are needle shaped crystals oft&(%.

Figure 2.(b) shows Whitish, semitransparent, Diathsimaped crystals of Sji€,Os.

Fig.2 (a) Yellowish,Octahedral, some ar e needle shaped crystals of SrCsH.0s

Fig.2 (b) Whitish, semitransparent, Diamond shaped crystals of SrC4H4O¢

Characterization
Strontium tartrate crystals were characterizedd3yR.and SEM

3.1 Fourier Transform infrared (FT-IR) Spectral analysis.

FT-IR is used for structural analysis. In the presgtudy IR spectrum of strontium tartrate sampées wecorded
using Shimadzu FTIR-8400 at University InstituteG¥femical Technology, North Maharashtra Universijgaon.
Figure 3.shows FT-IR spectrum of strontium tartrtee IR spectra of these grown crystals was resgbid the
wave number range 4008m4000cnt.The band at 3531.78Em 3381.33ciiT, 3158.54crt are due to O-H
stretching mode and water of crystallization. Thand at 2380.95cthis assigned to C-H stretching vibrations.
Strong asymmetrical band at 1591.33cim attributed due to C=0 stretching in Carboxyiaie and the peaks at
1373.38crit, 1274.03crt, 1127.43crt are due to O-H in plane bending. The bands at .Pd¢&i*, 1000.12cnt
are due to C-O stretching mode. The absorption Hame found at 928.76¢m841.96¢rit are due to the metal
oxygen bonding. The absorption between 689.57d40.39critand 477.40ct are due to presence of water of
crystallization.

It is confirmed that Water of crystallization an@tal oxygen bonding is presented in the reported.

3.2. Scanning Electron Microscope (SEM)

The study of the surface of the crystal gives Valeianformation about its internal structure. I thresent work
powdered sample of strontium tartrate crystals esxamined by using SEM technique at the NationalnGtal

Laboratory, Pune. Figure 3.2(a) illustrates SEMtpbmphs of crystals of strontium tartrate cryskal. enlarged
SEM image is shown in figure 3.2 (b). It shows @like crystal morphology. These crystals are grdoyriayer

deposition. Thick and thin layers are seen in figdrhe individual plates of samples are flat aredplates with the
sharp edges were observed. On some plates furliier like growth was observed. Boundaries of treteplike

structure are not very sharp. The presence of sgnalh structures, along with the plate like mitrostures;
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interlocked with each other is observed. On higmagnification plate like structure is clearly sedie SEM
images of strontium crystals are reported [17].
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Figure3.1- FT-IR Spectrum of Strontium tartrate crystal

Figure3.2. (a) Figure 3.2. (b)
Figure3.2 (a) SEM imageof Strontium tartrate crystal
Figure 3.2(b) Magnified SEM image of Strontium tartrate crystal

CONCLUSION

From the experiments on the growth of strontiuniraée crystals in the system SreNa2SiO3-C4H606, the
following conclusions may be drawn:

1. The growth of strontium tartrate crystals isauplished by allowing diffusion of strontium chlde through
silica gel impregnated with tartaric acid in a $@ngel-single tube system.

2. The crystals exhibit Diamond, Octahedral morpbgleven under varied conditions of growth. Maximsiae of
the grown crystals under optimum conditions was 3mthickness.

3. The crystals are identified and characterizediffgrent methods.

4. The absorption property of a gel plays an imgoartole during the crystallization of strontiunnttate crystals.

5. SEM photographs shows plate like crystal morpgplof the Strontium tartrate..
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