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ABSTRACT:

Metal complex crystals of cadmium thiourea acetate (CTA) with L-Alanine additive were grown

by slow evaporation solution growth technique. The linear optical properties like refractive index,

reflectance, extinction coefficient and

crystal revealits various industrial applications.

study of linear optical properties doped cadmium thiourea acetate
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1. INTRODUCTION

Thiourea (TU) is a good ligand with high
crystallographic symmetry. The crystal structure of
thiourea has established the coplanarity of the C, N
and S atoms in the molecule. It also have a large
dipole moment and the ability to form an extensive
network of hydrogen bonds. Due to these important
properties of thiourea, when thiourea molecule is
co-ordinated with metal ions it forms the stable
coordinate complexes. Thiourea is a
centrosymmetric  material, but when it is
coordinated with metal ions it becomes a non-centro
symmetric,which is an essential property for a
crystal to exhibit non-linear optical activity. The
complexes of thiourea are commonly called
semiorganics, since they combines the advantageous
properties of organic and inorganic materials [1].
Dopants are playing the vital role in enhancing the
various properties of materials. Most of the natural
amino acids can individually exhibit the NLO
properties. Among the amino acids L-alanine is the
simplest natural amino acids with amino group and
acceptor carboxyl group. In L-alanine, methyl group
exists as a side chain.Hence, L-alanine is used as a
dopant and it was observed that there is
enhancement in the material properties [2].

As per literature survey, the effect of L-alanine,
Mn(ll) and glycine (Gly) on the structural,
crystalline perfection, second harmonic generation

(SHG), dielectric and mechanical properties of CTA
crystal was studied by V. Ganesh et al.[2] In the
present investigation we have studied the linear
optical properties like refractive index, reflectance,
extinction coefficient , electric Susceptibility &
polarizability of the L-Alanine doped CTA crystal.
Synthesis and Growth
Cadmium Thiourea Acetate salt was synthesized by
dissolving cadmium acetate and thiourea in the
molar ratio 1:2 in deionized water according to the
following reaction
Cd(CH3CO0)2 + 2 ( CS(NH3)2)—>
Cd( CS(NH3)2)2 + (CH3CO0O0)2

The prepared salt was purified by repeated
recrystallization to obtain high purity of salt. The 1
mole% of L-Alanine was added to CTA product for
the growth of doped crystals. The saturated solution
of CTA with L-Alanine dopant was prepared using
the deionized water at room temp. Constant stirring
of the solution was employed to overcome the
concentration gradient in the crystallizer. CTA
crystals with the foresaid dopant were grown from
saturated solution by slow evaporation at room
temperature.
2. RESULTS AND DISCUSSION
2.1 Optical Studies:
The transmittance spectrum was recorded using
Shimadzu UV-2450 spectrophotometer in the range
200-900 nm. The wide range of transmission and
lower cut off wavelength makes it substantive for
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second harmonic generation and UV tunable lasers
[3,4]. The transmittance spectrum was used to
evaluate the absorption coefficient and optical band
gap using the following relation,

2303 log[2
a=—<§m (DI3]
where T is the transmittance, a is the absorption
coefficient, d is the thickness of the crystal

1
a = Athv — Ez)2(2)[3]
Extinction coefficient can be obtained by the
following relation,

k=2 )[4, 5]
Reflectance in terms of refractive index (n) is given

by relations respectively,
=ot ()[4, 5]
(n+1)2 !
The electrical susceptibility was calculated using the
relation,
Xc = n* -1 (5)
The wvariation of refractive index, extinction
coefficient and reflectance is shown in Fig. 1, 2 & 3.
The lower values of refractive index, extinction
coefficient and reflectance of L-Alanine doped CTA
in entire visible region favors its suitability for
antireflection coating in solar thermal devices and
NLO applications [6]. The plot of polarizability and
electrical susceptibility are depicted in Fig. 4 & 5.
The low polarizability in entire UV region decreases
the dielectric nature of material shown in Fig. 6.
The lower dielectric indicates better conversion
efficiency [7]. The comparative evaluation of some
optical parameters is shown in Table 1. The optical
studies favor the prominence of L-Alanine doped
CTA for solar thermal devices, second harmonic
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Fig.2 Extinction Coefficient vs. Wavelength
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Fig.3Reflectance vs. Wavelength

generation, and NLO and optoelectronics
applications.
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Fig.4Polarizability vs. wavelength

Fig.1Refractive Index vs. Wavelength
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Fig.5 Electrical Susceptibility vs. Wavelength
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Photon Energy

Parameters CTA CTA+
Alanine
Refractive Index 3.3 2.1
ExtinctionCoefficient 2.9.10*  1.44.10*
Reflectance 51.5 36.22
ElectricalSusceptibility 10 3.7
ElectricalConductivity 77 49.8
Polaripolarizability 3.2 2.1

3. CONCLUSIONS

The high transmission, low absorbance, low
reflectance and low refractive index of L-Alanine
doped Cadmium Thiourea Acetate in the UV-VIS
region make the material a prominent one for
antireflection coating in solar thermal devices. The
low extinction value( 10™* ) and electrical
conductivity (49.8 /Q/cm) shows the
semiconducting nature of the material. Thus L-
Alanine doped Cadmium Thiourea Acetate with
many attracting linear and nonlinear optical
properties is a suitable candidate for optoelectronic
applications.
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