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Abstract: Present research work focuses on evaluation of the impact of urea doping on thiourea zinc sulphate
metal complex crystal (ZTS).Traditional slow evaporation solution growth technique was preferred at ambient
temperature for the growth of Urea doped thiourea zinc sulphate (U-ZTS) metal complex crystal. This
investigation deals with the study of optical properties transmittance, band gap, refractive index, reflectance,
extinction coefficient of Urea doped thiourea zinc sulphate (U-ZTS) metal complex crystal. Kurtz-Perry SHG
test pointed the nonlinearity of Urea doped thiourea zinc sulphate (U-ZTS) metal complex crystal.
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I.  Introduction

Non linear optical (NLO) materials have attracted much attention due to their major role in emerging
photonic and optoelectronic technology [1-2]. The recent search in concentrated on organo-metallic NLO
materials due to remixing of large non linearity, high resistance to laser induced damage with good mechanical
hardness [3-4]. The NLO properties of some complexes of thiourea have attracted significant attention in the last
few years because both organic and inorganic compound in it contribute specifically to the process of second
harmonic generation [5-7]. Examples of these complexes are Bis thiourea zinc acetate (BTZA) [8] and cadmium
thiourea acetate (CTA) [9]. Urea thiourea mercuric sulphate and Urea thiouyrea mercuric chloride have been
already reported. Nonlinear optical (NLO) material Zinc tris (thiourea) sulphate (ZTS) is a best alternative for
potassium dihydrogen phosphate crystals in frequency-doubling and laser fusion due to their properties high
optical transparency, low refractive index, low reflectance low extinction coefficient, widened band gap, Second
harmonic generation efficiency 1.2 times that of KDP, growth from solution by slow evaporation [10-20]. Urea
thiourea mercuric sulphate and urea thiourea mercuric chloride [21], Urea thiourea copper have been already
reported [22]. In the present investigation attempt have been made to grow optical clear crystal of ZTS doped
0.3M% urea (U-ZTS) by slow evaporation technique.

Il. Experimental Procedure
Zinc Thiourea Sulphate (ZTS) salt was synthesized using AR grade zinc sulphate and thiourea in 1:3
molar concentration. Prepared salt was further purified by repeated crystallizations. The calculated amount of
salt was dissolved in the deionized water to achieve the super saturated solution. 0.3M% urea was doped to the
super saturated solution of ZTS and Stirred for 5 hours at constant speed to achieve homogeneity throughout the
volume. The purity of 0.3M% urea doped ZTS (U-ZTS) is achieved by successive recrystalization. Good
quality crystals were grown over period of 30 days. The grown crystal of U-ZTS is shown in Fig 1.
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Fig.1. ZTS Doped 0.3M % Urea Crystals.

I11. Results And Discussion
3.1 Optical Study

3.3.1 UV Visible Study
UV-Visible study of 0.3M% urea doped ZTS crystal (U-ZTS) was investigated using Shimadzu UV-2450
spectrophotometer in the range to 200-900 nm to ascertain the optical transmittance of crystal and plotted in Fig.

2. shows a maximum transmittance 80% in visible region. The enhancement in optical transmittance may be
attributed due to a reduced scattering effect [23].
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Fig.2. Transmittance Curve

3.3.2 BAND GAP
The transitory nature of electrons in presence of optical field serves the evidence for energy band gap
obeying the relation given as oc=A(hv-Eg)1’2' Here hv is photon energy and Eg energy band gap. Tauc’s Plot

depicts optical band gap shown in Fig.3. the optical band gap of 0.3M% urea ZTS crystal (U-ZTS) is 4.4 eV.
The lower absorption and high optical band gap is most desirable for UV tunable laser materials.
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Fig.3. Tauc’s Plot of Band gap

3.3.3 Linear optical Constants

The transmittance data was used to determine the linear optical constants. The variation of refractive
index, extinction coefficient and reflectance is shown in Fig.4, Fig.5 and Fig.6 respectively. The determined
refractive index 1.65 was calculated using formula reported by Bakr et al. The obtained optical constants of U-
ZTS crystal viz. lower reflectance; lower extinction coefficient confirms suitability for coating applications,
optical fabrication field and for calibration [23-27].
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Fig.4. Refractive Index
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Fig.5. Extinction coefficient
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Fig.6. Reflectance

IVV. Conclusions
Optical quality single crystal of 0.3M% Urea doped ZTS was grown by slow solution evaporation
technique. The optical studies shows that 80% higher and wider transmission, lower cut-off , widened band gap
4.4 eV and lower values of extinction coefficient, reflectance, and refractive index of 0.3M% Urea Doped ZTS
crystal (U-ZTS) substantiates its suitability for optical device fabrication, laser and NLO applications.
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