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ABSTRACT

There are many applications of different tartrate compounds. Antimony barium tartrate is used for veterinary
drugs. Barium tartrate crystals were grown by single diffusion gel growth technique in silica hydro-gel medium.
White colour crystals of dendritic type were grown. Powdered XRD, FT-IR spectroscopic and thermal studies
were carried out. By employing Thermogravimetric analysis (TGA), the thermal stability of crystals and the
dehydration and decomposition nature was found. The Coats and Redfern relation was applied to evaluate the
kinetic and thermodynamic parameters of dehydration. The powdered XRD and FT-IR spectroscopic study
confirmed the formation of barium tartrate crystals.
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INTRODUCTION

There are many applications of different taer@ompounds, for example, ferroelectric applaagi of
sodium-potassium tartrate[1], potassium- chrombartrate in medicine[2] and antimony-barium rzte in
veterinary drugs[3]. Many authors have studieffedent properties of various tartrate compds such as
thermal studies of cadmium tartrate[4], zinc tdefd] and calcium-strontium mixed levo tartrate[@]electric
properties of zinc tartrate[7] and strontium teyddate[8] and magnetic properties of iron-mangariege tartrate
compounds[9]. In the present investigations authfeports the growth of barium tartrate crystals lygke
diffusion gel growth technique. These crystals wetgaracterized by FT-IR and powder XRD for the
confirmation of proper formation of crystals. Thetmal stability of the crystal was assessed byTB& and
the kinetic and themodynamic parameters of detiyargrocess have been evaluated.

MATERIALS AND METHODS

In the present investigation the barium tartratgstals were grown by the single diffusion gel growt
technique. Glass test tubes of 25mm diameter afdhivlength were used as a crystallization appardtus AR
grade chemicals were used to grow the crystalsaAsie of the reactants, 1 M tartaric acid was miwith
sodium metasilicate solution of 1.03 specific ghawo that the pH of the mixture could be varyirgnfi 3.5
to 6.0. After setting gels, the supernatant soluted 1M barium chloride was poured very carefulljtheut
distubing set gels. The test tubes were cappedigiitly. The nucleation was observed within 24 tsouThe best
quality dendritic type crystals were grown for BB, which are as shown in Figure-I.

258
Scholars Research Library



K C Mevadaget al Arch. Phy. Res., 2012, 3 (4):258-263

Thermogravimetric analysis (TGA) for the presessimple was carriedutfrom temperature 35° C to 800° C
at a heating rate of 15° C/min in an atmospheraifisinga-Al203 as a standard reference. Powdered sample
was used for this study.

The FT-IR spectrum was recorded on BRER IFS 66V FT-IR spectrometer in the rangmnf 400-
4000 cnt'. Powdered sample in KBr medium was used. PowdeD ¥Rs conducted by using PHILIPS X'PERT
MPD system by usin@u Ka radiation. The powder XRD patterns were areadyby Basica software.

RESULTS AND DISCUSSION

The gel growth technique has attracted thiention of various workers because it has h@ered to be
the successful technique to grow crystals of sgarisoluble in water or decompose before timgl at
ambient temperatures. This technique is alsecessfully employed to grow bio-materials stajs [10-
13]. Figure-1l shows FT-IR spectrum of barium taté. The absorption around 1599 tris due to carbonyl C=0
group. The C-O stretching vibrations give rise bsaptions within 1388 cthto 1218 crit. The absorptions at
1137 cnt and 1079 cnt are due to out of plane C-H stretching. The absmmpt situated below 920 ¢
are due to barium — oxygen stretching vibratidrable-l shows the assignments of FT-IR spectrugure-

Il shows the powder XRD patterns of barium tagratrystals. The XRD data was analyzed basica softwa
and the estimated values of cell parameters afellasvs:

a=8.1843 A, b =9.0491 A, c = 8.3883
which corresponds to the values available in tleediure [14] as follows:
a=8.1810 A, b = 9.0360A, c = 8.3980

This confirms the growth of barium tartrate crystalhe use of thermo gravimetric data to evaluatestic
parameters of solid state reactions involving weigBs has been investigated by many workers [IBg& shape
of the curve is determined by the kinetic paransetefr barium tartrate such as order of reactiongudemcy
factor and energy of activation. Figure-IV indicatihe thermogram of barium tartrate crystalfie thermal
behavior of barium tartrate crystal is as summarire Table-Il. The values of theoretical weight gartage
and observed weight percentage at different stages also mentioned in the table. From the theram, it
was found that the barium tartrate crystalsre first dehydrated and then decomposed. Tist ditage of
the decomposition occurred at 360° C it was comdkrinto barium carbonate. Finally, in the lasgstét was
converted into barium peroxide at 750° C. Kinetid ahermodynamic parameters can be evaluated frmm t
thermogram. In the present investigation, the GBatdfern relation [16] was used to evaluate thetiinparameters
from the thermogram of Figure-1V.

The Coats-Redfern relation is as follows:

log, [ 1-(1-00)"* /{T*(1-0)}] = {log JAR/AE|[1-2RT/E]}-{E/2.3RT}, (for ne#1) "

Where o = fraction of the original substance decomposeiha t n = order of reaction

A = frequency factor

E = activation energy of the reaction
R = gas constant

a = heating rate in °C/min

To determine the value of activation energy ancepaf reaction, a Coats-Redfern plot i.e. dd@l-(1-o)™"
W{T 4(1-n)}] versus 1/T is drawn for different valuesrofind the best linear plot gives the correct valfue. For
the correct value of n, the best linear fitting the Coats-Redfern plot yields the value of acibratenergy.
Equation-1 cannot be used for n=1, therefore,maslified as follows:
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-log, [-log, (1-0)/T°] = log  [AR/aE][1-2RT/E]-[E/2.3RT], (for n=1) )
In the present investigation the best linddr was obtained for n = 12. Figure-V shotte Coats-
Redfern plot for n = 12. The values of activatiorery andfrequency factor are found to be 305.12 kJmol
and 3.52x1%# respectively. The Coats-Redfern relation vyields fteguency factor, which can be further
used in the calculations of different thermodynarperameters. The calculated parameters are entropy,
enthalpy, Gibbs free energy and the standard chiamiggernal energy which are found to be 448.43'@igI

1 294.55 kdmet, 9.36 kmol and 299.83 kdmdirespectively as listed in Table-IlI.

-\.

Figure-I: Dendritic type crystals grown for 5.5 pH and 1.03 specifigr avity

.......

Figure-Il: FT-IR spectrumof barium tartrate

Table-1: Peak assignmentforFT-IR spedrum

Assignment ofabsorption peak Peak position incm_l

O-H stretchingribrations 3106 and 2872
C=0 stretching vibrations 1599

C-O stretching vibrations 1388,1345,1218
C-H stretching vibrations 1135 and 1079

Metal- Oxygen (Ba-O) stretching vibrations 920,%8,692 and 613

260
Scholars Research Library



K C Mevadaget al Arch. Phy. Res., 2012, 3 (4):258-263

200
Ll
L o i
(2]
(2l
160} 2 ; 1
~ | -
= - nLn 1
2
Q 120 I T
U | 2] 2]
Ll
Ly . " T
B - [l e
oy - 2 |
-y (=]
wn -
o sor | o ! 1
] = M
ﬂJ (5]
(=]
‘E L ol : =
— L - -
| |
40 | Mj\ 4
L ﬂ . | WN\J\M\J\
5 15 25 35 45 55 65 15 85 95 105
20
Figure-lll: Powder XRD patterns of barium tartrate
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Figure-IV: The thermogram of barium tartrate
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Figure-V: The Coats-Redfernplot for barium tartrate
Table-1I: Decomposition table ofbarium tartrate crystals
Temperature | Decomposition of | Theoretical Obser ved
°C crystals weight in % | weight in %
35 BaC4H406 100 99.55
363 BaCQOg 69.14 70.18
750 Ba® 59.33 60.09
Table-lll: Thermodynamic parameter s
No. Quantity Value
1 | Activation energy E = 305.12 kJmcﬂ-
2 Frequency factor A= 3_5%1036
3 | Entropy As = 44843 Rmoi™
0 R
4 | Enthalpy A"H =204.55 kamol
5 | Gibbs free energy A#Go - 936 k\]mol_l
.. 0 _
6 | Standard change in internal energyA#U - 29983 kJmofl

Barium tartrate crystals were grown and the pow§lRD confirms the unit cell

CONCLUSION

parameter values withose

available in the literature. The FT-IR spectroomfirms the presence of C-H, >C=0 and —CH=CH-ds{ili7,18].
The TGA indicates that the crystals are stablecup50° C and decomposes into barium peroxide Yenrediate
stage of barium carbonate. The values of kinetitthermodynamic parameters were evaluated.

Scholars Research Library

262



K C Mevadaget al Arch. Phy. Res., 2012, 3 (4):258-263

Acknowledgements

The authors are thankful to Dr. Mihirbhai J. Josthysics DepartmentSaurashtra University, Rajkot,
for discussion and his guidance. The authors ae thlnkful to the management of Municipal Arts &bbin
Bank Science College, Mehsana and MLIDS, BhandutHeir encouragements.

REFERENCES

[1] J. ValasekPhys. Rev. 192117, 475.

[2]1. V. Veseleya, V. I. Gorodyskloprosy Onkol. 1975 3, 300.

[3] http://www.opsi.gov.uk/si/s1991old/Uksi_ 19911392 en_1.htm#end.

[4] R. M. Dabhi, M. J. Joshindian J. Phys. 2003 76A, 481.

[5] R. M. Dabhi, M. J. Joshindian J. Phys. 2002 76A, 211.

[6] K. D. Parikh, B. B. Parekh, D. J. Dave, M. J. Jokfdian J. Phys. 2006, 80, 719.
[7] R. M. Dabhi, K. D. Parikh, M. J. Joshidian J. Phys. 200579A, 503.

[8]S. K. Arora, V. Patel, B. Amin, A. Kodhaull. Mater. Sci. 2004 27, 141.

[9] S. J. Joshi, B. B. Parekh, K. D. Vohra, M. J. JoBhil. Mater. Sc. 2006 29, 1.
[10]V. S. Joshi, B. B. Parekh, M. J. Joshi, A. D. Baidyrol. Res. 2005 33, 80 .
[11]V. S. Joshi, M. J. JoshGryst. Res. Technol. 2003 38, 817.

[12]V. S. Joshi, M. J. Joshindian J. Pure and Appl. Phys. 2003 41, 183.

[13]B. B. Parekh, M. J. JoshTryst. Res. Technol. 2007.

[14] http://scripts.iucr.org/cgi-bin/sendcif?In1069su@&ime=txt&Qdata=In1069
[15]D. W. Van, C. Van and F. J. Huntjeriyyel. 1951,30, 253

[16]A. W. Coats, J. P. RedferNature, 1964,201,68

[17]D. S. BhavsarArchives of Applied Science Research, 2011,3, 3.

[18]S. J.Nandre, S. J. Shitole, R. R.Ahi#echives of Physics Research, 2012 3, 1.

263
Scholars Research Library



