Chemleeh

International Journal of ChemTech Research
CODEN (USA): IJCRGG ISSN : 0974 -4290
Vol.6, No.3, pp 1598-1600, May-June 2014

www.sphinxsai.com

ICMCT-2014 [10™ — 12™ March 2014]
International Conference on Materials and Character  ization Techniques

Electrical, mechanical properties of organic- inorganic hybrid
of zinc iodide complex with Schiff based ligand

K.Shakila, S.Kalainathan *

Centre for crystal growth,VIT University, Vellore-6 ~ 32014,India.

*Corres. author: kalainathan@yahoo.com

Abstract: Layered organic-inorganic hybrid Zinc iodide compleere synthesized by reactions in solution.
The studies of layered organic-inorganic hybrid eniats are very interesting due to their uniquectetmic
structure, electrical and mechanical propertiese Thechanical properties of crystals are evaluatgd b
mechanical testing which reveals certain mechardbaracteristics. The Vickers hardness numbg) (¥as
found to increase with load. The Meyer’s index nemin’ was calculated from HThe frequency dependent
dielectric properties of title compound are studieg measuring dielectric constant, dielectric Il
conductivity at different temperatures in the fregoy range of 50Hz — 5MHz. The value of dieleatonstant
and dielectric loss decreases with frequency ise®eare attributed to Maxwell- Wagner type intediac
polarization
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1. Introduction:

Hybrid materials were synthesized using well knowememistry of Schiff based ligands [1].
Thiocarbamide molecules are an interesting inogamatrix modifier due to its large dipole momentats
ability to form and extensive network of hydrogemnts[2]. Distorted perovskites have reduced symmetr
which is important for the magnetic and electripalperties[3]. The measurement of hardness isivgogrtant
to fabrication of devices. The microhardness catesl with other mechanical properties such asielast
constant. Dielectric materials with high permitiyvare of great importance in microelectronic indusOne of
the issues having the direct effect on the didleaonstant is the polarizability of the materiblere,we
investigate the electrical and mechanical propemieTZI crystal. Mechanical studies show that mheterial
belongs to soft materials category. Dielectric Esiebn the sample were carried out using HIOKI 3582.CR
Meter in the frequency range 5Hz to 50Hz and teatpes range 35°C to 115 °C.

1.1 Experimental:

Thiocarbamide zinc iodide (TZI) crystal was synthed by mixing agueous solutions of zinc iodide
and thiocarbamide in the ratio of 1:2. PreparatbrmZlI was prepared according to the following cliah
reaction

Znt 2[CS (NH);] — [Zn (CHN,S)l]
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Since thiourea has the coordination capacity tanfdifferent phases of metal- thiocarbamide comexiae
mixture of the reactants had to be stirred wellav@id co-precipitation of multiple phases. The hasg
solution was allowed to stand in air up to the fation of colorless crystals [4].

2. Result and Discussion:
2.1 Mechanical studies:

The mechanical characterization of the TZI crystak made by microhardness tester (Mututoyo MH
112, Japan) at room temperature. The Vickers imdempressions were approximately square in shEpe.
length of the two diagonals was measured by a reaéd micrometer attached to the eyepiece of the
microscope after unloading. The Vickers hardnesslbaur (H) was calculated using the standard formujasH
1.8544 P/§ -------- (1) Where P is the applied load in kglahis in mm and Hv is in kg/mnCrack initiation
and fragmentation becomes significant beyond 10@geoapplied load.
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Figure 1(a). Variation of microhardness with load, 1(b) Gragtveen log P versus log

Figure 1(a) shows the variation of Bs a function of applied load range from 10g tOgLfdr the TZI crystal. It
is very clear from the figure that,Walue increases with load increases. The Meyerdgxnnumber was
calculated from the Meyer’s law, which relates thadP = kd ------- (2), logP =logk +tnlogd ---------
(3).Where k is material constant and n is the Meayiedex. In order to find the value of ‘n’, a gfafs plotted
for log P against log d (figure 1(b)) which givestaaight line. From the slope of the line the Méyéndex
number ‘n’ was calculated to be 2.5. According bitsch ‘n’should lie between 1 and 1.6 for hardexttenials
and above 1.6 for softer materials. Thus TZI befotagthe soft material category.

2.2 Didlectric properties:

Dielectric study is an important mechanism to eixpthe origin of dielectric relaxation. Good quugilt
crystal with perfect planes were chosen for dieilecheasurements. Silver paste were appiled on bophand
bottom faces to make as the capacitor with cnggahedium. HIOKI 3532-50 LCR Meter were used taiedr
this experiment.The dielectric constant is cal@darom the formula;, = Ct /g/A --------- (4). where C is the
capacitance value obtained from analyses, t idhickness of the crystal, A is the area of theaiyahde, is
the permittivity of the free space.The a.c. conidtgtis calculated frons, .= o g, e'tand ---- (5).where f is the
appiled a.c. frequency, the activation energy imioled from the relatian= o, exp(E/KT) ------- (6). Where K
is the Boltzman’s constant and T is the temperdtigere2(a) shows the variations of dielectric ¢canswith
log frequency.
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Figure2(a)shows the variations of dielectric constant Wiy frequency, 2(b) The variation of the dielectri
loss with frequency, 2(c)The variation of ac cortduty (o, with temperature.

From the graph,it shows that the dielectric consghigh in the low frequency region and decreagis an
increase in frequency. High dielectric constanioat frequencies may be due to the presence ohallfour
components namely, space charge, orentationatr@iéc and ionic polarisations. At high frequendgléctric
constant decreases gradually. The dielectric loss also studied for different temperature as afomabf
frequency is shown in figure 2(b). Itshows that tihelectric loss decreases with increasing frequetine low
dielectric loss at high frequency indicates thenlpgrity of the crystal. The curve suggest thatdiedectric loss
is strongly dependent on tne frequency of the adpfield.The conductivity gets decreases with iases
temperature(shown in fig 2(c)). The activation gies were calculated by curve fitting EqQ.6. thevation
energy of the crystal is less than 1eV. The lowatibn energy suggests an intrinsic conduction tuthe
contribution of space charge. The space charge#&er between the sample and electrode.

3. Conclusion:

Electrical and mechanical properties of TZI crystale investigated. Vickers hardness numbers were
calculated for TZI crystal by the application oftband the hardness numbers were found to increidse
increase in load. The value of the Meyer's indetyrned to be greater than 1.6 and thus TZI fallthe soft
material category. The electricalproperty of TZIsaaharacterized by dielectric studies. An obviaesgjdiency
dependance of dielectric response was observeslilas case for a typical relaxor.
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