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ABSTRACT

Lead lodide have been grown by gel method using single diffusion method. Optimum conditions
to grow these crystals have been obtained. Crystals of Lead lodide have been withdran from the
test tube in which the crystals have grown. After careful withdral of Lead lodide, they are
washed with acetone and kept under light for whole night. Then they are crushed of constant size
(150 mesh). These grown crystals were characterized by XRD and thermal analysis. XRD
confirms the structure of Lead lodide as hexagonal, also the lattice parameters are closly
matching with the ASTM data of Lead lodide. Thermal analysis infers that Lead lodide is

thermally stalble crystals and does not affect by the temprature. The results of these observations are
described and discussed.
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INTRODUCTION

Lead lodide is a member of IV-VIlI semiconductingrgmunds having band gap of 2.55eV,
though the way synthesization is different. Thaadebf synthesization and applications of Lead
lodide were given in different papers (1,2,3). Noesearchers worked on different properties of
Lead lodide like photodecomposition, image recaydiapabilty, electrodeposition, polyptism,

photoluminescens etc. (4). Though lot of work hdwee on various properties of Lead lodide,
less work on thermal properties of Lead lodide fhun

In the present course investigation, the main antoivards the thermal properties of Lead
lodide. The different properties of thermal like AGDTA and DSC have been studied and
reported. Lead lodide is found to be thermally tabaterial.

MATERIALSAND METHODS

Gel technique is very simple and cheap. In the gmesmvestigation, a solution of Sodium
Silicate (sp.gr.1.04 g cf) is mixed with Acetic Acid (1 N) and Lead Acetat@5 N) and
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allowed to set the gel in constant temperature batB® C. After setting the gel Potassium
lodide (1 N) is then placed on the top of the galthe time lapses crystals seems to grow in side
the gel. About 12 days are needed for the compjleteth of the Lead lodide crystals. Carefully
they are taken out, washed and keep in light fermight and used for the characterization.

The X-ray diffraction patterns (XRD) were obtainbg a diffractometer (Philips PW-1730)
using Cuka radiation with Ni filter (1.5418A) at North Mahatatra University, Jalgaon. The
thermal analysis (TGA, DTA/DSC) of gel grown, dopattl undoped Lead lodide crystals have
been carried out at CMET, Pune and Pratap Colkgea|ner.

RESULTSAND DISCUSSION

The diffractomete recordings for gel grown Leadideds given in fig.1. Lattice parameters such
as ‘a’ and ‘c’ were calculated from the ‘d’ valueg method of successive refinement with the
help of computer prograame. The lattice paramtérgebgrown Lead lodide closely matches
with ASTM parameters of Lead lodide. Mean values lattice parameters are tabulated
elesewhere (5).

Thermal analysis

The thermal analysis (TGA, DTA/DSC) of gel growmped and undoped Lead lodide crystals
have been carried out in the present work. The TGBAe of Lead lodide crystals, fig.1, were
recorded as function of temperature and % weigdt & substance. The DTA and DSC of Lead
lodide crystals were recorded and are given inJignd fig. 4 respectively.

Themograms of Lead lodide crystals shows that tisene loss in weight upto 380, hence the
material is thermally stable, which indicates na$bility of co-ordinated water molecules or
any water of crystallization. Lead lodide crystaiglts at around 468G and slow and gradual
weight loss is observed. Then after, slow decontiposis observed from 42Q to 486C, and
then sudden loss in weight is observed from°600rhe DSC curve of undoped Lead lodide
crystals is represented in fig.3, there is an dretatic peak at 408 and an exothermic peak at
423C. Hence, it is inferred that an endothermic peakstrhave been caused by a phase
transformation.

Thermogravimetric analysis provides information @bohe gross composition of polymer
formulations. Using programmed heating and a chaofgatmosphere (pure gas) over the
sample, it is easy to determine the weight lossssaated with either light or heavy oils, bulk
polymer and carbon black or other reinforcing agent

With the help of DTA and DSC it is possible to maas

i) Physical changes and measurements, such as meltystglline phase change, changes in
liquid and liquid crystalline states and in polymephase diagrams, heat capacity, and glass
transitions, thermal conductivity and diffusivitpéhemissivity and

i) Chemical reaction such as dehydration, decompasifomlymer curing, glass formation and
oxidative attack.
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Fig.1. XRD of Lead lodide crystals
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Fig. 4 DSC curvefor undoped Lead lodide crystalS

PowpbdPE

It is established that,
crystalllzatlon present in the crystals.

CONCLUSION

Hexagonal sttucture confirmed by XRD
Lattice parameters are closely matching with th@ MSlata of Lead lodide

Thermal analysis shows that the grown crystalseazd_lodide is thermally stable
by Thermal Analysis,

these no co-ordinated nor water of
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