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Abstract

Single crystals of Urea Thiourea Mercuric Sulphate (UTHS) and Urea Thiourea Magnesium sulphate (UTMS), semi
organic nonlinear optical materials, have been grown from a low-temperature solution growth technique by slow
evaporation method using water as solvent. Good quality single crystals were grown within three weeks. The nonlinear
nature of the crystals was confirmed by SHG test. The UV-Vis spectrum shows the transmitting ability of the crystalsin
the entire visible region. FTIR spectrum recorded and vibrational assignments were made. The degree of dopant inclusion
was ascertained by AAS. The TGA-DTA studies show the thermal properties of the crystals.
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Introduction

Non linear optical materias generating second harmonic frequency play an important role in laser technology
and optical fiber communication[1-2]. To have proper transmission and reception, communication link is
essential. Organic material posses good optical transmission characteristicy3]. To be useful in this technology
the materials should possess large second order optical nonlinearities, short transparency cutoff wavelength and
thermal stability. Organic materials possess good optical non-linearity but they are thermally unstable.
Inorganic materials are having excellent mechanical and thermal properties with moderate non-linearities. In the
last two decades much progress has been made in the development of NLO organic materias, having large
nonlinear optical coefficients. But organic materials are soft and difficult to polish since they are constituted by
weak van der Walls and hydrogen bonds with conjugated  electrons. Moreover these materials have more
absorption in UV region. In view of these problems, the search for new frequency conversion materials has led
to the discovery of many semi organic materials. They posses large non linearity, high resistance laser induced
damage and low angular sensitivity[4-5].

Semi organics are formed by combining organic molecules of high polarizability with mechanically strong and
thermally stable inorganic molecules. These materials combine the chemical flexibility and nonlinearity of
organics and favorable physical properties of inorgnicg6-7]. Here, an attempt is made to grow and
characterize single crystals of urea thiourea magnesium sulphate (UTMS) and urea thiourea mercuric sulphate
(UTHS) by slow evaporation.
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Experimental

2.1 Synthesis

The required quantities of urea, thiourea and msigne sulphate, mercuric sulphate dissolved sepgrate
double distilled water. The solution was thoroughlixed using a magnetic stirrer. A crystalline dahse was
formed. The synthesized substance was purifiegpgated crystallization process.

The UTMS and UTHS solutions were prepared in watet maintained at 30C with continuous stirring to
ensure homogenous temperature and concentratiantloeesntire volume of the solution. On reaching th
saturation the content of solution analyzed gratiicadly. This process was repeated for evehC5in water
from 30 to 50 C. The solubility curve is shown in Fig. 1
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Fig. 1 The solubility graph of UTHS and UTMS

2.2Crystal Growth

From the solubility test, both UTMS and UTHS arerengoluble in water. The required quantities of the
component salts were very well dissolved in douldgilled water and thoroughly mixed for about 4il®and

7 hours, respectively, using a magnetic stirreertsure homogeneous temperature and concentratagtiout
the volume of the solution. TheyPf the solutions are maintained at 4 and 4.5,eesgely. The saturated
solution was covered with transparent polytheneepapd left undisturbed for slow evaporation. Ggodlity
single crystals of UTMS and UTHS were grown witthnee weeks and are shown in Figure 2a and 2b.

Fig. 2a Single crystals of UTMS Fig. 2b Single csyals of UTHS

Characterization

3.1 Atomic Absorption Spectroscopy

Atomic Absorption Spectroscopy (AAS) is one of thest widely used quantitative analytical method&SAs
used for quantitative determination of metals arefafivids down to absolute amounts as low a&'q.0AAS
determines the presence of metals in liquid sampMesals include Fe, Cu, Al, Zn, Mg, Hg, and mangre It

also measures the concentrations of metals in @dngples. To determine the mole percentage of dopants
incorporated in the grown doped crystals, finelyvgered doped crystals weighing about 100mg areldisd

in 10 ml of dilute acid and then subjected to AABe results of AAS are presented in Table 1. Theuarhof
dopant incorporation was found to be far belowotiginal concentration in their respective solutidine low
percentage of incorporation of dopants into thetadymay be due to large difference between thie i@dlii.
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