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Abstract
The single crystal of thiourea ammonium acetate doped potassium dihydrogen phosphate was grown by slow
evaporation solution technique of size 29 x 13 x 6 mm3 at 40 oC. The crystallographic unit cell parameters of grown
crystal were determined by single crystal X-ray diffraction study. The incorporation of thiourea ammonium acetate in
Potassium dihydrogen phosphate has been confirmed through the shifts in the vibrational frequencies of the grown
crystals. The thermal properties of the grown crystal were carried out by thermogravimetric and differential thermal
analysis.
Keywords: Crystal growth, FT-IR, Thermal studies.

1 Introduction
From last three decades non linear optics is playing important role in the advanced photonic and optoelectronic

applications. Materials with excellent optical nonlinearities have been widely studied for their possible uses in different
technologies [1- 2]. KDP has high efficiency for nonlinear conversion, wide optical transmission range with low cut off
wavelength and high laser damage threshold. KDP is a transparent dielectric material best known for its nonlinear optical
and electro optical properties. Because of its nonlinear optical properties, it has been incorporated into various materials
for harmonic generation [3-4]. The thiourea molecule is an interesting inorganic matrix modifier due to its large dipole
moment and ability to form extensive network hydrogen bonds. The centrosymmetric thiourea molecule, when combined
with inorganic salt yield noncentro symmetric complexes, which has the nonlinear optical properties [5-7]. Recently
different thiourea complexes like BTZC, BTZS, BTCF etc. were grown successfully by slow evaporation method [8-10].

The aim of the present investigation is to investigate the effect of Thiourea Ammonium Acetate (TAA) on
structural and thermal properties of potassium dihydrogen phosphate (KDP) crystal.

2 Experimental procedures
The thiourea ammonium acetate was synthesized by dissolving AR grade thiourea and ammonium acetate in the

molar ration of 2:1 respectively in deionized water. The 0.1 and 0.3 mole % of thiourea grown in presence of ammonium
acetate salt was doped into the supersaturated solution of KDP in two different beakers. After six hours, the
homogeneous solution was filtered and kept undisturbed for slow evaporation. The purity of the thiourea ammonium
acetate doped KDP crystal was achieved by the successive recrystallization. The good transparent seed crystals of doped
KDP crystal were observed within 8-10 days. Then for bulk growth, the seed crystal of 0.1 mole % was suspended in a
beaker consisting of 400 ml supersaturated solution of 0.1 TAA doped KDP crystal. It was kept in constant temperature
bath at 40 0C of accuracy ±0.01. The transparent and well-phased crystal of 0.1 mole % thiourea ammonium acetate
doped KDP (TAA doped KDP) crystal was harvested within two week as shown in Fig.1 of size 29 x 13 x 6 mm3.
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Fig.1 Photograph of 0.1 thiourea Fig.2 FTIR Spectrum Fig.3 TGA-DTA analysis

ammonium acetate doped KDP

3 Results and discussion

3.1 Single crystal X-ray diffraction analysis
The Enraf Nonius CAD4-MV31 spectroscope is used to analyze single crystal X-ray diffraction of pure and

TAA doped KDP crystal to establish crystal lattice parameters and structure. The results confirmed that the crystal
belongs to Tetragonal I structure with space group I(-4)2d. The lattice parameters of pure KDP are determined as a = b =
7.44 Å, c = 6.94 Å and volume = 384(Å)3. The determined lattice parameters of doped KDP are a = b = 7.47 Å, c = 7.01
Å with volume = 391(Å)3, which reveals that the dopant TAA insists little lattice strain on KDP.

3.2 FT-IR spectral analysis
The functional groups present in the TAA doped KDP crystal was investigated by using by Bruker α-ATP

spectrophotometer in the range 600-4000 cm-1
. The FT-IR spectrum of the grown KDP crystal was shown in Fig. 2. The

peak observed at 932 cm-1 and 995 cm-1 is assigned to P-O-C stretching of pure and doped KDP respectively. The
absorbance band observed in pure and doped KDP at 1698 cm-1and 1684 cm-1 is due to O=P-OH stretching. The strong
peak at 2364 cm-1 and 2357 cm-1 is associated to O-H stretching respectively in pure and doped KDP. The P-O-H
bending of pure and doped KDP is tagged to 3268 cm-1 and 3291 cm-1 respectively. The additional bands observed at
3896 cm-1and 1527 cm-1 in doped KDP is associated to NH stretching and NH4 ions respectively. Similarly, bands at
1456 cm-1 and 1094 cm-1 presence in doped KDP crystal is associated to C-H stretching and C=S stretching. The
absorption bands observed at 739 cm-1 and 831 cm-1 is due to NH wagging and CH2 Rocking respectively. The absorption
peaks within 2750 to 3700 cm−1 are contributed to Symmetric and asymmetric stretching of NH2 bond stretching
vibrations [11].

3.3 Thermal Studies
The thermal study has been carried out by the techniques of thermogravimetric and differential thermal analysis

(TGA-DTA) in the temperature range of 20-500 0C at a heating rate of 10 oC/min. The detector DTG-60H was used for
thermal analysis in the nitrogen atmosphere. The powder sample weight utilized during the thermal process was 6.179
mg. The obtained TG and DTA curve are shown in Fig. 3. The TG curve reveals that in the temperature range 55-217 0C
the water molecules are removed from the crystal. The major weight loss of the crystal observed in the temperature 217-
353 0C, which may be due to dissociation of subjected material. The graph reveals that the DTA curve shows a sharp
endothermic peak at 230 °C, which can be attributed to the melting point of the subjected 0.1 M% TAA doped KDP
material. It is observed from thermogram that the further increase in temperature evidences the gradual decomposition of
the compound. The sharpness of the endothermic peak reveals the high degree of crystallinity of the sample. From the
TG-DTA analysis, it is concluded that the TAA doped KDP crystal has good thermal stability and can be used for NLO
applications up to 230 oC [12].
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4. Conclusions
The good quality single crystal of Thiourea ammonium acetate doped KDP was grown by SEST method. The

grown crystal was confirmed using single crystal X-ray diffraction and FTIR spectral analysis. The thermal study
confirms that doped crystal is stable up to 230 0C. Thus TAA doped KDP crystal can be a promising material for any
applications upto 230 0C.
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