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Abstract

Zinc sulfate (ZnS0,.7H,0) an inorganic material has been crystallized slow evaporation method. ZnS0,.7H,0 is highly
soluble in water and the solubility is found to be increased almost linearly with the increase of temperature. At room
temperature around 32°C the solubility was found to be 93gmv50 ml. the FT-IR spectroscopy study was performed on pure
zinc sulphate crystals to identify the present of functional gropes .the grown crystal has been subjected to powder X-ray
diffraction to determine the unit cell dimensions and the crystal structure. The UV-Vis spectrum showed that the material has
wind optical transparency in the ultra-violet region [1].

1. Introduction

Zinc sulphate heptahydrate possesses wide range of application in the field of telecommunication, solar system for solar
energy storage devices. The search for new frequency conversion material over the past decade has led to the discovery of
many organic materials with high nonlinear susceptibilities. However their often inadequate transparency, poor optical quality
and lack of robustness, low laser damage threshold and inability to grow into large size have impeded the use of single crystal
in various devices recent interest is centered inorganic crystals because pure inorganic materials typically have excellent
mechanical and thermal proprieties crystallization of heptahydrate sulphate material such as zinc vitriol (ZnSO,.7H,0) of high
purity has become an important field of research for both academic and industrial application in various areas like medical
agricultural and chemical industry. The pure zinc sulphate crystals were grown at low evaporation from aqueous solutions
[1,2].

2. Materialsand M ethod

Anaar grade zinc sulphate and doubled distilled water were used in the crystallization process. In the first stage a mother
solution of 50 ml was prepared using recrystallized salt of (ZnSO,.7H,0) and stirred well with a magnetic stirrer for 3 hoursto
attain saturation.the solution was carefully filtered allowed to evaporate at room temperature.the pure zinc sulphate seed
crystal were prepared by the natural slow evaporation method.During natural evaporation process,the crystallizers were
covered with perforated polyethylene sheet and kept in a dust free champers colorless and transparent ZnSO,.7H,0 crystals
were harvested after a period of 4-5 weekq1,3].

3. Result and Discussion
Solubility of ZnS0,4.7H,0: the solubility data at constant temperature are essential to determine the level of super saturation a
small fluctuation in the temperature will effect this super saturation to grow good quality crystal.

Crystallization of Zinc Sulphate Single Crystal

Hence the solubility of the solute in the water solvent was determined before starting the growth process the solubility of
ZnS0,.7H,0 has been studied in the temperature range of 33°% to 34°c.it is clearly seen that ZnSO,.7H,0 is highly soluble in
water the solubility is found to be 93gm/50ml of water[4].

Mass growth rates of ZnS0O,.7H,0 crystal are presented in fig 1. It was observed that the mass growth rate initially increases
gently with time and then it increases rapidly ub to certain time and then it become constant Highly transparent and well
faceted large size crystal with the dimension of 1.5cmx0.4cmx0.5¢cm were grown from aqueous sal utation by slow evaporation
method shown in fig 2.

3.1 Infrared Spectroscopy

The FT-IR of zinc sulphate single crystal was recorded using bruker alpha spectrophotometer KBr pellet technique in the
range of 4000 to 400/cm to identify the functional groups and determining the molecular structure of the grown crystal it was
taken from sacred arts college, Tirupattur.
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Fig 1 FT-IR zinc- sulphate crystal

The absorption due to various functional groupsis shown in fig 3.the stretching vibrations of the water molecule are expected
in the region 3500-3600/cm. The broad Vibrational band observed at 3543.2cm™ is attributed to the symmetric stretching
mode of water molecule. The medium broad noticed at 1615.0cm™is assigned to the bending Vibrational mode of water
molecule the bend observed at 738.1cmis assigned to the liberation mode of water molecule in general a free so,> ion has
four fundamental vibration, namely a non degenerate mode(v') at 983.9cm*,doubly degenerate mode(v?)at 630cm™ and triply
degenerate vibration (vandv®) at 1101.04cm™ resrectively.theband observed at 462.05cm™is reasonably assigned to the (v%)
s0,> mode the peak appeared at 983.9cmis reasonably assigned to the (v*) so,%non degenerate mode[5].

3.2 X-Ray Diffraction

X-ray diffraction pattern for the powdered sample of grown crystal was presented in fig .X-ray diffraction was carried out
using a strip apha powder X-ray diffractrometer. It was taken from Bargur arts and Science College. It was solved by using
JCPDS software package.

The crystal structure was orthorhombic, primitive lattice parameters[6].
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Fig .2 XRD of zinc sulphate
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3.3 UV - Visible Studies

The UV - visible spectrum of zinc sulphate was scanned in the range of 200 — 800 nm shown in figure. The spectrum has low
absorption in between 200 — 400 nm. So the zinc sulphate crystal expected to be transparent in the UV range 400 — 800 nm
infrared that the spectrum is losing transparency which may be due to intrinsic loss mechanism by the interaction of
electromagnetic radiation of visible infrared region[7,8].
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Fig 3 Uv-Visible Spectrum of Zinc Sulphate

4. Conclusion

The pure ZnS0,.7H,0 single crystals were grown from aqueous salutation by slow evaporation method. The solubility of
ZnS0,.7H,0 has been studied in the room temperature around 32°C the solubility was found to be 93/50ml.good transparent
single crystal of ZnSO,.7H,O was obtained over a growth period of 24 days. The crystals with the dimension of
1.5cmx0.4cmx0.5cm were grown from agueous salutation by slow evaporation method. The presence of functional groupsin
zinc sulphate  has been identified by FT-IR spectra analysis. The powder X-ray diffraction study confirms the lattice
parameter values. The UV-Vis spectrum the zinc sulphate crystal is found to be 99% transparency in the region.
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