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Abstract: In present investigation pure and KDP doped Cadniltmiourea Acetate (CTA) crystals were
grown by slow solution evaporation method at roemperature. The grown crystals were subjectednigiesi
crystal XRD to determine the volumetric parametditse incorporation of KDP in CTA has been confirmed
through the shifts in the vibrational frequenciésh® grown crystals. The optical transparencyhaf grown
crystals is examined in the range of 200- 900 nimguglV-visible studies. The transmittance data wsead to
determine the optical band gap and essential dptimastants viz. refractive index, extinction cdaént,
reflectance, electrical susceptibility of grown sl for possible nonlinear optical (NLO) appliceis.

Keywords: Crystal growth; nonlinear material; Optical prdpes; Dielectric properties; FTIR analysis.

Introduction and Experimental

In past decade nonlinear materials has fascinatagy mesearchers due to their vast applicationsaser!
frequency conversion, second harmonic generatiefeszgommunication, electro-optic modulation [1]. A8
the promising NLO material exhibiting better noelamity. The thiourea molecule can be used as agana
matrix modifier [2]. In literature there are repoen effect of glycine, alanine and manganese oA (3T.
However as per the knowledge of author in litemtinere is no report on effect of KDP on CTA cristaus
in present investigation CTA is doped with KDP gndwn crystal was characterized by different teghas so
as to explore its possibility for NLO applications.

CTA was synthesized by dissolving calculated amadrdadmium acetate and thiourea in deionized
water with 1:2 ratio according to the reaction e,
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Cd(CHCOO) + 2(CS(NH),) -Ggl( CS(NH),), + 2(CHCOO)

The calculated ratio of 1wt% of KDP was added ® shpersaturated solution of CTA and allowed toatti
constant speed for six hours to achieve the honemendoping throughout the solution. The opticallity
crystals of CTA with the foresaid dopant were grofsom saturated solution by slow evaporation atmoo
temperature.
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Fig.1. Pure CTA (A) and KDP doped CTA (B) crystal Fig.2. FT-IR spectrum of doped CTA crystal

2. Results and discussion
2.1 Single crystal XRD

The single-crystal XRD of the pure and KDP dopedACTystals were carried using the ENRAF NONIOUS
CAD4 X-ray diffractrometer. The cell parametersdofped CTA crystal are a=7.57,/4=11.78 A, c=15.44
A° The analysis of XRD data revealed that the aaihmeters of the grown crystals have been sligiiénged
with same orthorhombic symmetry of parent compoGma [4].

2.2 FT-IR spectral analysis

The FT-IR vibrational spectrum of KDP doped CTAsiaf has been recorded using Bruker ATR spectromete
in the range of 600-4000 ¢in The identified functional groups are assignethi spectrum shown in Fig.2
Pure CTA shows the characteristic vibrational ason peaks at wavenumber 3431, 1667, 1495, 138H),1
671 cni [5]. The doped CTA spectrum shows Néeformation peak at 3294 cm-1. The sharp pealds® 2
cm-1 is evidence of PH bond stretching of KDP. Tiwational peak of C=0 bond stretching is evidaht
1675 cm-1. The P-O-C bond stretching indicatingitffeience of KDP in CTA crystal lattice is obsedvat
1009 cm-1. The shifts in the vibrational frequesctd CTA crystal and prominence of PH bond streighi
indicate the incorporation of KDP in CTA crystal.
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Fig.3. UV visible transmittance spectrum Fig. 4. Refractive index vs. wavelength

2.3 UV-visible studies

The grown crystal has been characterized by U\bldsstudies using Shimadzu UV2450 spectrophotometer
The recorded transmission spectrum is shown in3Fighe spectrum analysis revealed that the high
transparency and lower absorption edge of 416 rsrbkan achieved with doping of KDP in CTA crystdie
optical band gap of doped CTA crystal is depictedFig. 3. The optical band gap of doped crystal is
determined using the taucks extrapolation methddt{& found to be 4.12 eV. The plot of refragiindex of
pure and doped CTA crystal is shown in Fig. 4. Tdw refractive index of doped CTA crystal vitalizaés
effective suitability for determination of merit optical reflectors, filters and resonator$. [

Conclusion

The pure and KDP doped CTA crystals have been gilmywsiow evaporation method at ambient temperature.
The single crystal XRD confirmed the orthorhombimsnetry of doped CTA crystal with slight changec#l
parameters. The shifts in the vibrational peakshefdoped CTA crystal confirmed the influence of Kih
CTA crystal. The high optical transparency and lowet-off wavelength (416 nm) of doped CTA crystal
indicates its prominence for potential NLO applicas. The lower refractive index of doped CTA wdsoa
ascertained in the visible region of interest.
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