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ABSTRACT

The influence of doping the transition metal Zr) @h thermal property of gel grown lead iodate tajs was
studied using the thermo analytical techniques, ctvhincluded TG, DTA, and DTG. It was found that,
decomposition temperature of lead iodate crystahited to higher value by 18°C. A close obseoratf FT-IR
and Raman profiles of samples reveals presencaedaté group. It appears that the crystal undergomssiderable
lattice stress as a result of doping the bivaléntzThe absence of water of hydration in the gramystals was
confirmed by FT-IR and thermal analysis.
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INTRODUCTION

The properties of crystals that make them mostulisefy easily be modified by introducing impuritiego their
crystal lattice. In the case of crystalline substen the atoms of the dopant very commonly takepthee of
elements that were in the crystal lattice of theemal.

In recent times much attention has been paid todleeof foreign element in the crystallization pess in industrial
crystallization [1] and in semiconductor industrjgk Sometimes the addition of impurities to thgstals changes
their physical properties in specific ways. Becaosthis, a lot of research is carried out to daiee the influence
of impurities on the crystal growth.

Lead iodate crystals possesses non-linear opfiiaD} property. NLO materials have been in great dethover
the last few decades due to technological impogandhe fields of optical communication. These enats must
have good thermal stability. The purpose of zifg doping is to improve the thermal stability ofatk iodate
crystals.

A detailed investigation highlighting the effectadping of 0.04M Zf' on the thermal properties of Pbg@single
crystals by silica gel technique reported in thaper.

EXPERIMENTAL SECTION
The growth of mixed crystals of 0.04M zinc dopeadéodate crystals were carried out with simplergethod. The
AR grade lead nitrate, zinc nitrate and potassiadate were used to grow the crystal. The growtltgutare and
XRD analysis of zinc doped lead iodate crystaliieaay published [3].
In the present work, to study the chemical bondifiginc doped lead iodate crystal, the FTIR speofréinely

crushed powder of the sample was recorded in the ptiase in the frequency region 400-4000™cusing
spectrophotometer make SHIMADZU model IRAffinityat Department of Organic Chemistry, N.M.U. Jalgaon
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and FT Raman spectrum were recorded using RenibhasRaman Microscope at Gemological Institutdnafia,
Mumbai. Samples were excited by the 325 nm (UVgrdasd power of the laser spot on the surface wag/b

The TG, DTG and DTA thermal studies of zinc-dopead iodate crystals were carried out by DiamondDIT&/
Thermal analyzer at NCL Pune. Sample of 45.595 rag taken for TGA process. Thermal analysis wasopadd
in nitrogen atmosphere from room temperature to0200with heating rate of 10°C/min, witl+Al,O; standard

reference.

DSC of the grown crystals was recorded betwee@ 36°400°C in the nitrogen atmosphere using Méitkard000
Instrument at NCL Pune. The initial weight of saenfalken for recording the DSC curves was 18.50 migheating
rate was maintained at 10°C/min.

FT-IR and Raman Spectrum analysis:
The FTIR and Raman spectra of zinc-doped lead éodafstals are given in figure 1 and figure 2 retipely. The
spectra are interpreted comparing with the purd ledate crystal [4]. The proposed assignmentsatrelated in

Table 1
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Figurel: The FTIR spectrum of Zn doped lead iodate.
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Figure 2: The Raman spectrum of Zn doped lead iodate

The FTIR and Raman spectrum shows several shaks preéhe region 600-800 c¢hand 300-500 cfhare owing to
the stretching vibrationsv{ andvs) and bending vibrations, of iodate respectively [5-7]. In addition, Raman
spectrum shows the band near to 297.33 mnassigned to asymmetric bendingof iodate. The weak and low
frequency band in Raman spectrum at 390 isTobserved that might be attribute to O-Pb-O asgtrimbending,
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which coincide well with the IR features [8, 9]. IR bands at 363.48 cm711.73 cm, 769.60 cm' and Raman
lines at 362.19 ci, 719.86 ¢, 779.36 cnt are due to iodate group.

The FTIR spectrum does not give any proof of thesence of combined water molecule in the Zn doped lodate
crystals.

Table1 FTIR and Raman spectral analysis of Zn:Pb(IO3), crystals

FTIR spectra Raman spectra .
S-NO- | \yave number cm | Wave number et Band assgnments
1 297.33 v4- Asymmetric bending (I-O)
2 363.48 362.19 v, Symmetric bending (I-O)
3 378.05 390.15 Asymmetric Bending (O-Pb-0)
4 684.17 3- Symmetric stretching (I-O)
5 711.73 719.86 Mied 9
6 769.60 779.36 vl- Asymmetric stretching (I-O
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Figure3: TG, DTG and DTA curvesof Zn doped lead iodate crystals

The thermogram and differential thermogram are showfig. 3. TG curve shows that there is no losae@ight
observed around 100°C showing the absence of asgriadd water molecules in the sample. Major welgbs$
57.73% occurs in the first stage between 318°CAR’ 6. The weight loss in this range is due to tbeothposition
of 202 and 12 and it is in good agreement with ¢aiulated value 57.10%. The major peak at 516.8h°tBe
DTG curve and major endothermic peak appears &tGDT A curve are corresponds to the first stagé®fcurve.

The second stage of decomposition occurs in theeaeature range from 728°C to 963°C. In this st&y21%
weight loss corresponds to the loss of %202 angliit good agreement with the calculated value 2.8 minor
peak at 983°C in the DTG curve corresponds to ¢loersd stage of TG curve. Beyond the temperatuB2®8&he
reaction proceeds and finally stable residue Zn:Rb@ains up to the end of analysis.
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CONCLUSION

From the above results, we conclude that, FTIRRawhan spectrum indicate the presence of I-O bohd.cfystal
is thermally stable up to 318°C and decomposesutiirawo stages into lead oxide form at 983°C. TH&RE TG,
DTG, and DTA analysis, confirmed that no water male is associated with the crystal.
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