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ABSTRACT:

Potassium dihydrogen phosphate is a well knowngewic crystal'’. It has an interesting property such as NLO,
wide frequency conversion, high damage thresholdnay power laser and good UV transmission. Methghge
dye has been desired to dope in KDP. In presedy simgle crystal of pure and methyl orange dop&dPkKias been
grown by slow evaporation solution growth techniqliee grown crystal has been studied by X-ray afion
analysis. The enhancement in transmittance of gidl@R crystal with addition of methyl orange wasetatined

by UV-Visible spectral analysis. The grown crystehs subjected to conductivity and capacitance aislp
observe its electrical propefy’!.

Keywords: Potassium dihydrogen phosphate, nonlinear opticaterial, methyl orange, slow evaporation
technique, UV transmission, X-ray diffraction.

1. INTRODUCTION technique. The grown pure and methyl orange
In this modern world crystal plays a vital role in dye doped KDP crystal has been subjected to X-
scientific advancements. An increasing demand ray diffraction, UV transmittance, conductivity
of crystal in scientific media is because of high and capacitance analy&ig..

nonlinear transparence property. KDP dominates 2. EXPERIMENTAL

all other inorganic crystal by having this kind of The KDP salt was purified by repeated
properties. In the present investigation the recrystallization using the method of dissolving
organic methyl orange were doped with KDP in jn distilled water. Then the solution of KDP salt
0.1 % ratio and grow by slow evaporation \as prepared in a slightly under saturation
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condition. The solution was stirred well for five 2.2. Characterization

hours constantly using magnetic stirrer still the The X-ray Diffractometer analysis has been
salt has been dissolved in water. Then the carried out for the rapid identification and
prepared solution were transferred into two clean quantification of grown crystal by using
Petri dishes and kept for crystallization at room Diffractometer system of XPERT-PRO at 2 theta
temperature in a quiet place. Within four days the position of 10.088 to 79.9381 2 with CuKThe
nucleation takes place and seed crystals in all obtained results have been shown in figure 3 (a)
Petri dish were obtained as show in figure.1 and 3 (b).
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A supersaturated solution of pure KDP and 0.1% 0
of methyl orange doped KDP at room 0 20 % 4 0 & n
temperature was obtained by constant stirring up 2theta

to five hours and then filter into beakers. The
good quality seeds were suspended in respective

Fig 3 (a) shows the powder XRD pattern of pure KDP

beakers using the nylon thread. Slow evaporation
method was employed for the growth. After 1000 ~

completion of growth run, the crystal was b

harvested. The photograph of grown methyl 8001

orange doped KDP crystal is shown in figure 2.
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Fig 3 (b) shows the powder XRD pattern of methyl
orage dopped KDP

The optical absorption and transmission spectra
have been recorded by using UV-VIS_NIR
Fig.2 Shows the 0.01% of M.O doped KDP grown spectrometer in the range of 100-1100nm as
crystal shown in the figure 4(a) and 4(b).
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Fig.4 (a) shows the KDP UV analysis
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Fig.5 (a) shows the Conductivity result for KDP and
0.1% methyl orange doped KDP
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Fig.5 (b) shows the Capacitance result for KDP and
0.1% methyl orange doped KDP

The dielectric properties such as conductivity and
capacitance has been measured and shown in the
figure 5(a) and 5(b)

3. RESULT AND DISCUSSION

KDP crystal is a queen of all crystal because of
its high transparency and best NLO property.
When methyl orange dye has been doped in KDP
crystal it has some changes in its character. By
comparing pure KDP crystal the characteristic
changes in methyl orange dye doped KDP crystal
has been studied by using XRD, UV and
dielectric test analys{&*?

The excitation of X-ray in KDP and methyl
orange dye doped KDP crystahs been found
and shown in Fig 3(a) & 3(b). While comparing
the XRD pattern of methyl orange dye doped
KDP crystal with pure KDP crystal structure the
2 theta values slightly shifted towards left ilee t

2 theta values decreased in fraction and hence the
d-spacing range increased in fraction. The
pyramidal plane (112 and (312) has been
dominated heavily whereas the basal plane (200)
is unaffected. This is due to the incorporation of
methyl orange dye in KDP crystal. The methyl
orange dye trying to dominates the KDP and
increases its transparency.

From UV absorption pattern (Fig4a & 4b) it is
found that a strong absorption peak near the
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wavelength of 280nm in pure KDP crystal. [5] P. V. Dhanaraj, N. P. Rajesh, P. Ramasamy, M.

Whereas in methyl orange dye doped KDP Jeyaprakasan, C. K. Mahadevan,G. Bhagavannarayana
crystal the absorbance range is shifted towards J'-Cryst. Res. Technol. 44, (2009) No. 1, 54 — 60

the higher wavelength side around 480nm. This [6] Kouli Maeda, Akira Sonoda, Hideo Miki, Yusuke

. . . Asakuma, and Keisuke Fuku Jr. Cryst. Res. Technol.

implies that methyl orange dye finely

. ted inKDP tal 39, (2004)No. 11, 1006 — 1013
Incorporated in crystal. [7] S.S. Hussaini, K. Datta, P. Ghosh, S. B. Kadam,

From thefigure 5(a) and 5(b) the conductivity \1anendra D. Shirsat

and capacitance of pure KDP and methyl orange ] joseph H. Reibenspies Texas A & M University
doped KDP crystal has been analysis by varying Notes on Crystal Growing: 2009

frequency. The results shows that the KDP [9] Indira J.*a, Kishore Godwine Lobob, Prakash P.
crystal having a good conductivity and Karatb, Harish Kumar Hollac, Sarojini B.K Jr.
capacitance. When methyl orange added with [10] Devarajegowda H.C., Sridhara M.A., Shashidhara

KDP its dielectric properties has been reducing. ~ Prasad J., Indira J., Sooryanarayana Rao B. and
Prakash P. Karat, Mol. Cryst. Liq. Cryst., (2008P3

4. CONCLUSIONS 145

. . [11] Kurtz S.K. and Perry T.T., J. of Appl. Phy39,
Using XRD analysis, the data methyl orange dye (1968) 3798

doped KDP crystal has some changes in its [12] Ercan Balikci_, Andrew Deal, Reza Abbaschian
structure. The shift of absorption and excellent jr | of Crystal Growth(2004) 271 37-45
transmission in entire visible region makes this

crystal a good candidate for electronic

applications. The conductivity and capacitance

study of grown methyl orange dye doped KDP

crystal indicated that this crystal can be a high

NLO crystal than a pure KDP crystal.
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