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INTRODUCTION

Crystal growth is a frontier area of science and technology , which plays a major role in technology of
photonics . Rare earth complexes have different properties such as optical, electrical and magnetic. These type of
materials used in many field such as photoluminescence , electroluminescence and laser etc. The non linear optical
(NLO) molecule materials have great impact on information technology and industrial applications.

Organic non linear optical crystals with aromatic rings have high non linearity , fast response and tailor made
flexibility, low mobility ,higher laser damage threshold when compared to inorganic materials . Thermal ,spectral
and XRD studies are important tools in the characterization of various materials(1-18) . Here crystal of
thiosemicarbazone of 4-hydroxy-N —phenyl acetamide (TSCHPA) has been grown by slow evaporation solution
growth technique ( SESGT) and the grown crystal were characterized by FT-IR , UV ,H! NMR , X-ray diffraction
(XRD) and TGA-DSC studies. Band gap was also determined to ascertain the application oriented properties of
TSCHPA.

EXPERIMENTAL

The semi organic crystal of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide (TSCHPA) is prepared by
adopting general procedure(19). To a hot solution of thiosemicarbazide in methanol, a solution of 4-hydroxy-N —
phenyl acetamide in methanol was added drop wise during 30 minutes. The mixture was stirred and refluxed for 4
hours. Then it was filtered and the filtrate was concentrated to half the volume. After a slow evaporation of the
concentrate at room temperature, crystals were collected by filtration, washed with cold ethanol and then dried. The
grown crystal were purified by repeated-recrystallization. These crystals were grown by slow evaporation solution
growth technique using methanol as a solvent. The harvested crystals are shown in Figure 1.
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Figure :1. The harvested crystal of thiosemicarbazone of 4-hydroxy-n —phenyl acetamide
RESULT AND DISCUSSION
FT-IR SPECTRAL STUDIES

The infra red spectrum is used to understand the chemical bonding and it provides useful information about
the molecular structure of compounds. Fourier transform infra red (FT-IR) spectrum of TSCHPA was recorded using
PERKIN ELMER spectrum 1 spectrometer between 400cm* and 4000cm™ . The spectrum of thiosemicarbazone of
4-hydroxy-N —Phenyl acetamide is shown in figure 2. The peak shows at 1611.35cm™ is corresponding to immine
group C=N . It confirms the bond between ketone and hydrazide(27). The peak at 1107.71cmshows C=S stretching
vibration .The peak at 3325.07cm™ shows Phenyl hydroxide .The peak 1327 .16 cm™ shows phenyl nitrogen.
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Figure .2 FT-IR spectrum of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide
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UV —VISIBLE ANALYSIS

The UV Visible spectrum of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide(TSCHPA) were recorded
using Lambda 25 spectrometer . The UV visible spectrum of TSCHPA is shown in figure 3. The characteristic
absorption of TSCHPA crystal is found at 200nm to 350nm. The two sharp peak is observed at 269.47nm and

222.81nm(28).The spectrum shows the highly transparent nature of the TSCHPA.

20% &7

Figure:3. UV-Visible spectrum of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide
BAND GAP ENERGY CALCULATION

For optical device fabrication, the crystal should have high transparency in a considerable range of
wavelength. The UV cut-off wavelength of the grown TSCHPA crystal was found to be 269.47nm and 222.81 nm,
and it is useful to make them potential material for optical device fabrication. The band gap energy of prepared

thiosemicarbazone of 4-hydroxy-N —phenyl acetamide(TSCHPA) crystal is evaluated from the relation between the
absorption co-efficient(a) and photon energy (hd).

(ah9) = A(h9-Eg)n

where hd = incident photon energy,
o = absorption coefficient,
Eg = band gap of the material,

A = constant that depends on the electronic transition probability and
n = an exponent that characterizes the type of electronic transition
responsible for the optical absorption process.

For direct allowed transition n = Y, indirect allowed transition n = 2.

The figure 4. depicts the extrapolation of linear portion of the curve on hd axis gives the direct band gap

energy. The value of band gap energy for prepared TSCHPA crystal is 4.5 ev .1t refer to the energy difference
between the top of the valence band and the bottom of the conduction band in insulators and semiconductors.
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Figure:4. Band gap energy of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide.
NMR SPECTRAL ANALYSIS

H! NMR spectral analysis was carried out on the thiosemicarbazone of 4-hydroxy-N —phenyl acetamide
(TSCHPA) crystal in BRUKER-AV 300.The proton NMR spectrum of TSCHPA was shown in figure 5. The peak
observed at 1.977ppm confirm the presence of methyl group(28). 7.350-7.321ppm peak was observed by aromatic
group . The multiplet at 6.685 -6.656 ppm confirms the phenyl hydroxide (29). The peak observed at 3.367 ppm
indicate the presence of hetero sulphur atom (N-C=S) .The peak observed at 9.657ppm shows the presence of NH.
group. The peak 9.144 ppm confirms the aromatic NH proton. The peak observed at 2.510-2.506ppm shows the
presence of C-NH proton.
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Figure : 5.H! NMR Spectrum of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide.

X-RAY DIFFRACTION STUDIES

The X-Ray diffraction studies of the harvested crystal of thiosemicarbazone of 4-hydroxy-N —Phenyl
acetamide (TSCHPA) was carried out using BRUKER D8 Advance powder diffractometer with Cu ka radiation
(0=15418A°).The crystal was scanned at a rate of 1°/min in the range 20-80°.The diffraction pattern shown the Figure
6. The sharp peaks observed in the XRD pattern confirms the crystalline nature of the harvested crystal which shows

the application oriented properties of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide(TSCHPA) .
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Figure : 6. X-ray diffraction pattern of thiosemicarbazone of 4-hydroxy-N —phenyl acetamide

THERMAL ANALYSIS

Thiosemicarbazone of 4-hydroxy-N —phenyl acetamide(TSCHPA) was analysed using SDTQ 600V 209
BUILD 20 instrument between the temperature 0°C to 500°C at a heating rate of 10°C/min under nitrogen
atmosphere. The thermogram is shown in figure 7. It provides information about thermal properties of the material.
The TSCPHA sample weighing 4.6810 mg is taken for measurement . The endothermic peak at 175°C show its
melting point .The thermogram shows the thermal stability and crystalline nature of the grown crystal(30). The
sharpness of the endothermic peak confirm the good degree of crystallinity and purity of the crystal.

Tempearature (7C)

Figure : 7.Thermogram of thiosemicarbazone of 4-hydroxy-N —Phenyl acetamide
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CONCLUSION

The semi organic crystal of Thiosemicarbazone of 4-hydroxy-N —phenyl acetamide(TSCHPA) was prepared
from 4-hydroxy-N —phenyl acetamide and thiosemicarbazide in methanol solution . The prepared crystal was grown
by slow evaporation solution growth technique. The UV-Visible spectrum analysis give evidences that the crystal may
found application in optical device fabrication. Band gap energy 4.5 ev predicts the semiconducting properties of the
TSCHPA. The FT-IR and NMR spectral studies supports the presence of functional groups and purity. The sharp
peaks observed in the XRD and DSC-TGA analysis further confirms the purity , crystalline nature and high thermal
stability of the grown crystal. The structure as well as vide transparency in UV-Visible spectrum provide evidences
that the grown crystal should have good NLO property and so have application oriented properties.
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