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ABSTRACT

Optically good quality single crystals of pure and D cid (DLM) doped Potassium

DLM was determined by UV-Visible spectral analysis. The various investigationsS§ipdicate changes in
structural,mechanical and optical properties of t DP crystal the incorporation of DLM into the
KDP crystal lattice.
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1. INTRODUCTION

technology necessitates the search for

rystal is extensively studied from various

aspects and widely u xcellent qualities such as high nonlinear conversion

efficiency, wi issi ith low cut-off wavelength and high laser damage
threshold

carbonate yeilds semiogganic material rubidium bis-dl-malato borate for second order NLO
applications [14,16]. In the present work, single crystals of pure KDP and 5 mol% DI-malic acid
doped KDP have been grown and characterized by powder XRD, microhardness and UV-Vis
transmission studies to study the effect of DI-malic acid on the properties of KDP crystal.
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2. EXPERIMENTAL METHODS

2.1. CRYSTAL GROWTH

Single crystals of pure and 5 mol% DI-malic acid doped KDP were grown by solution
growth employing slow evaporation technique at room temperature. Using AR grade KDP salt
and deionised water, the saturated solution of KDP was prepared in accordance with the solubility
data. The solution was thoroughly stirred for homogenization and then filtered into a borosil
beaker using Whatmann filter paper. The pH of the solution was noted as 3.8.The beaker
containing the saturated solution (200 ml) was closed with perforated cover and kept in a dust
free atmosphere to allow slow evaporation of the solvent. Transpar, quality KDP crystals
were harvested within 20-30 days. For the growth of 5 mol% Dl4ialic acid doped KDP crystals,

KDP salt was added with AR grade salt of DI-malic acid i
irred for homogenization
of the solution was
d with perforated
olvent. Single

The photograph of pure and 5 mol% DLM dopéd own in figurel(a) and figure
1(b) respectively.

3.1 POWDER X-RAY DIFFRACTION STUDIES
The powder X-ray diffraction studies have been carried out to confirm the crystallinity and to
determine the lattice parameters of the grown crystals. Powder X-ray diffraction (PXRD) analysis
was carried out using XPERT-PRO diffractometer with CuKa radiation of wavelength 1.5406A
The 20 range was analysed from 10° to 80° and the prominent peaks have been indexed. PXRD
studies for pure and 5 mol% DLM doped KDP grown crystal reveal the appearance of sharp and
strong peaks which confirms the good crystallinity of the grown crystals, there are no other phases
emerging besides the tetragonal system. It is found that the reflection lines of the doped KDP
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crystal correlate well with those observed in the individual parent compound with a slight
shift in Bragg angle. PXRD pattern for pure and 5 mol% DLM doped KDP crystals are shown
in fig. 2(a) & 2(b) respectively.

5mol% DL-malic acid doped KDP

Intensity (Counts)

Intensity (Counts)

mol% DLM doped a 8=6.972 A, o= B =y=90° the unitcell volume is

386.98 (A)®. The i 3 ound in the Iattlce parameter values, compared to pure
KDP crystal

e body centered tetragonal structure with the space group
ell. The results of the present work are in good agreement

3.2 MICROHARDNESS"MEASUREMENTS

Microhardness characterization is a measure of the resistance a material offers to local
deformation. The micro-indentation test is a useful method for studying the nature of plastic flow
and its influence on the deformation of the materials, higher hardness value of a crystal indicates
that greater stress is required to create dislocation. To find surface hardness of the grown pure
KDP crystal and KDP crystal doped with 5 mol% DLM microhardness was measured for 25g, 50g
and 100g load using Shimadzu HMV-2 microhardness tester. The transparent crystal free from
cracks was selected for hardness measurement. The Vickers hardness number (H,) calculated from
the relation H, = 1.8544 P/d® kg/mm? where P is the applied load in kg and d is the diagonal
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length of the indentation mark in mm. Figure 3 shows the variation of Vickers hardness number
with load for pure and DLM doped KDP crystals

—=— PURE KDP
—®— 5 Mol% DLM doped KDP

2
Hardness number H (Kg/mm’)

with load for all the grown
al has the hardness number

mittance study reveals that the grown pure KDP crystal has a
transmittance of 589 rystals doped with 5 mol% DI-malic acid has a transmittance of
68%. Thus the addition -malic acid has increased the transmittance of pure KDP. Hence it is
a good candidate for optical devices. From the spectra, it is also observed that both the pure and 5
mol% DLM doped KDP crystals show good transmittance in the entire visible and NIR region.

INTERNATIONAL JOURNAL OF RESEARCH IN SCIENCE AND TECHNOLOGY




International Journal of Research in Science and Technology http://www.ijrst.com

(URST) 2016, Vol. No. 6, Issue No. I, Jan-Mar e-ISSN: 2249-0604; p-ISSN: 2454-180X

4 S mol % DL malic acid doped KDP

—

Transmittance(%6)

Wavelength(am)
Fig. 4(a)
UV-Vis transmission spectra of pure and 5 mol% DLM

Observation also show that the cut-off
crystals doped with DI-malic acid are almost
and visible region enables good optical tra
ND:YAG laser [22].

4. SUMMARY AND CON

id. The DI-malic acid doped KDP crystals have the
hardness n reater than th re KDP crystal. Thus the mechanical strength of DI-malic
acid doped KD tals are b mpared to pure KDP crystal. The cut-off wavelength for the
pure and doped most the same. The transmittance of pure KDP crystal 58%.
KDP crystal doped w % DI-malic acid has a transmittance of 68%. Hence these crystals
are good candidates for gptical devices. Also UV-Visible transmission spectra shows that both the
pure KDP crystal and KDP crystals doped with DI-malic acid show good transmittance in the
entire visible and NIR regions which enables them to be potential candidates for optoelectronic
application.
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