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Abstract---Slow evaporation method at constant temperature was
used to generate optically better-quality clove and pure doped
Potassium Di-hydrogen Phosphate crystals, which were then
characterized. If the optimum conditions are adequately attained, the
slow evaporation method can be used to produce crystals with low
solubility. FTIR spectra are used to assess the reality of crystal
efficient groups qualitatively. To investigate the dopants effect on the
ideal appearances of Potassium Di-hydrogen Phosphate, an X-ray
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diffraction investigation was carried out. The tetragonal design of KDP
and incapacitated crystals was discovered via powdered X-ray
diffraction. The lattice parameter values were determined using X-ray
diffraction on a single crystal. UV-Visible spectroscopy was used to
examine the generated clove doped (1:1) KDP crystals. The TG and
DTA analysis were utilized to examine the constancy and breakdown
of unpolluted and clove doped KDP crystals. ND-YAG laser was
utilized to notice the SHG. Clove doped KDP crystals outperformed
pure KDP crystals in terms of relative generation of second harmonics
productivity. The effect of dopants on the exterior morphology of KDP
crystals was investigated using a scanning electron microscope (SEM).
EDAX was utilized to have a better understanding of the elements
found in crystals.

Keywords---single crystal growth, SHG, SEM, KDP, non-linear optic,
FTIR, Clove, XRD, UV-visible spectroscopy, EDAX.

Introduction

The nucleation procedure is the first and crucial phenomena in the transition
from liquid to solid phase [1]. Due to its features in shifting of frequency,
swapping of optical, memory of optical, and variation of optical for technical
sectors like connectivity optical, telecommunications and processing of signal,
non-linear optics (NLO) has recently risen to the top of popular research [2].
Cloves are basic molecules which is organic with a significant dipole instant and
the potential to extensive networks of hydrogen bonds. Dopants are used to fill
the interstitial places in the lattice, which can result in distinct variations in
physical properties [3]. Because of their low mechanical and thermal stability,
carbon-based crystals cannot be utilized reasonably in strategies despite
possessing all of the positive characteristics [4].Powder [5] has conveyed that
adding clove to Potassium Di-hydrate Phosphate crystal improves the generation
of additional harmonics as well as the mechanical strength of KDP. KH2PO4
(potassium dihydrogen orthophosphate) is a fascinating material that has piqued
the interest of a number of researchers. In this laboratory, scientists are
investigating the development and physical possessions of pure and impurity-
added crystals.

Clove (Syzygiumaromaticum) is a highly prized spice that has been utilized as a
food antibacterial and for a diversity of medical reasons for ages. Clove is an
Indonesian native which is presently grownup in a variety of places across the
world, including Bahia, Brazil. This plant is a rich source of phenolic chemicals
including eugenol, gallic acid,eugenol acetate and it has a lot of possible in
cosmetic, medical, agricultural and food applications [10]. The major
investigations on the biological actions of eugenol clove are included in this
overview. Clove has more antibacterial and anti-oxidant activity than many
vegetables, fruits and other spices; therefore it's worth paying attention. Dengue
fever is a severe strength tricky in Brazil and further tropical countries [11], and
an innovative features of clove as an agent of larvicidal is an intriguing technique
to tackle it. There were additional references to pharmacokinetics and
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toxicological research. The several research examined in this paper support
clove's traditional use as a food preservative and medicinal plant, emphasising
the plant's importance in a variety of uses.

Characteristics and steps of experiments

Potassium Di-hydrate Phosphate is a well-known in-organic salt that has been
refined through serial re-crystallization utilizing the purified water process. The
result of KDP salts was then made in a 1l:1lequal ratio by swirling vigorously for
three hours with an attractive stirrer until the salts were completely liquefied in
water. The produced solution was transferred to a clean beaker and stored at
room temperature in a quiet location for crystallisation. The nucleation occurred
within four days, and a seed crystal was formed in a beaker. Clove citation was
further to the soaked results to yield clove extract doped crystal. Within three
weeks, full-faced, highly translucent crystals were found. The colour-less crystals
of clove doped KDP and pure KDP produced are represented in Figure.l. To make
clove extract doped KDP crystals, researchers used a slow evaporation process.

Figure.1:-Clean and fragment KDP crystal

Experimental Results
FTIR spectral

Infrared spectrum design is a useful tool for deciphering chemical bonds and
determining the functional groups contained in a molecule. FTIR spectra in the
range of 400 to 4000 cm-1 have been reported. Figures 2 and 3 show the FTIR
spectra of KDP that has been doped with clove extract. Table 1 lists the observed
frequencies for clean and fragment extract doped KDP crystals, as well as their
assignments.
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Figure.3: -Clove doped KDP crystal FTIR spectrum

Table 1
The rates found in pure and ginger extract doped KDP crystals, as well as their
assignments
Purity of KDPCLOVE + KDPAssignments
2924  |—--- Stretching of O-H
2854 @ |-—--- Stretching of O-H
2383 2396 P-O-H Bonding of KDPC=0
stretching
1628 1631 NHsasym.bending
1297 1299 Stretching of P=0
1101 1096 Stretching of P-O
911 907 Wagging of N-H
535 538 Bending of PO3-
453 460 [Torsional oscillations of N-H
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Diffraction analysis of X ray
Analysis diffraction with powder X-ray

Analysis diffraction of powder X-ray was developed to check the crystals
superiority and to identify the magnitudes of cell, By means of a Bruker A X3D8
PERT-PRO advanced typical powder deflect meter with particle emission of Cu
and k (I=1.5405884). It can also be developed to determine the crystal's physical
phase. Identification of reflection planes using X-ray diffraction. Figs. 4 and 5
show the XRD pattern of KDP doped with cultivated ginger extract. X-ray
diffractometer with Cu, K radiation was used to record X-ray diffraction data of
single data for the generated crystals (I = 1.540598). The purity and clove doped
Potassium Di-hydrate Phosphate crystals were confirmed in the study. The
overhead findings are consistent with the findings of a previous report.
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Figure. 4:-Pure KDP Crystal Powder XRD pattern
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Fig.5:-Powder X-rd design of clove KDP Crystal
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Table 2
KDP Crystals with Pure and Clove Doped Lattice Parameters
S.NO  [lustration Lattice constraint a =p=y Dimensions ofStructure
cell
a=b(A) c(A) V(A)
1 Pure KDP 7.448 6.969 90 388 [Tetragonal
2 KDP+CLOVE1M (7.469 6.998 90 391 Tetragonal
L

Visible spectroscopy (UV)

Material qualities of optical are essential because they reveal statistics about the
structure of electronic band, localized state, and optical conversions type. Perkin
Elmer Model-Lambda 35 spectrometer was used to record the UV visible
transmission spectra in the 190-1100 mm range. The pure and clove doped KDP
crystals had very minimal optical density in the region of visible, according to the
spectra. Clove and pure appear to have boosted KDP's perfection of crystalline,
resulting in lower absorption. For both pure and clove doped Potassium Di-
hydrate Phosphate crystals, the wavelength cut-off is around 276 nm. The Visible
data of UV shows that clove dopants increased the crystal's optical transparency,
implying that optical quality has improved. The diffusion relatively raised when
clove are doped to KDP crystals figure(687).
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Figure.6:-Reflectance spectra of a KDP crystal doped with ginger extract
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Figure.7:-Ginger extract doped‘- KDP crystal absorbance spectra.
Thermal based studies

The stability and breakdown of crystals are studied using thermal methods. On a
Perkin Elmer Dimmer TGDTA, a DTA and TGA curve for pure and mixed crystals
of KDP was noticed at a rate of heat 150c/mm under argon environment. Weight
loss begins for pure KDP crystals around 2300C due to the discharge of instable
mixtures, most likely water molecules from degraded KDP. Weight loss begins at
2630C and continues until 3500C, indicating that the KDP is decomposing.
Thermogravimetric analysis for pure KDP point to an endothermic conversion
about 2630C, tracked by one more endothermic peak around 2950C, i.e. the
halfway of 285.430C. Thermogravimetric analysis reveals nearly total loss of
weight, with 13.7 percent residual weight. At 348.70°C, there is a 100% mass loss
and saturation. It's possible that they're due to KDP's phase transition at high
temperatures. Furthermore, the DTA peak at 285.430C shows considerable
splitting. This could mean that KDP is being broken down into KPO3 and water.

[ 2KH,POs—2KPO3+ 2H,0 ]

The low temperature organizational phase conversion of KDP may correspond to
the satellite peak. In comparison to pure KDP, volatile substances including
carbon dioxide and ammonia are liberated at a temperature of 285.430C.
(0.750mg) because clove is included in the KDP creation, it loses more weight
(0.828mg), making the crystal soft and stress-free.
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Figure 8 :-Pure KDP Crystal graph between TG and DTA
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Fig.9 :-Clove doped KDP Crystal graph between TG and DTA

NLOTEST

The Kurtz powder approach is the most extensively utilised method for validating
NLO materials' SHG efficiency and identifying those with non-centro symmetric
crystal structures. The powdered sample was filled in a 1.5mm diameter micro-
capillary tube using a Q-switched Nd: YAG laser releasing essential wavelength of
1064 nm and a 8 ns width of pulse in this manner. Green radiation was emitted,
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which validated the SHG (532nm). The input energy of laser occurrence on the
model was 4.5mj/pulse, which was chosen to avoid chemical breakdown. Table 3
shows the SHG efficiency of pure KDP versus clove doped KDP.

Table 3
Pure KDP and clove doped KDP both have high SHG efficiency

S.No.Sample Name |Energy Output (millijoule) [Energy Input (joule)
1 PUREKDP 11.39 0.702
2 KDP+CLOVE 15.35 0.702
3 Reference KDP 8.91 0.701

Scanning electron microscope

The development circumstances are unrestricted, and the crystallites formed are
largely as shown in figurelO, as confirmed by SEM images of KDP. Clove doped
KDP crystals are formed as a result of various atom interactions between
additions. The volume of crystallites is influenced by the action of clove on the
crystal external morphology, and so the dopant clove distresses the enlarged the
crystallographic plane capacity, resulting in a variety of crystallites. Figures 10
and 11 are two of the most common types of diagrams.

»NM'- sqv:na',o/ Sgw a3l T | 1ym B4T= 500W SywArsl
1 WO« th) e g = 000 KX | WO 11 0mm Wag= XWX

Fig.10:-SEM pattern of pure and clove doped KDP crystals
Analysis of Energy dispersive x-ray (EDAX)

EDAX, which is utilized in aggregation with all classification of electron
microscopes, has developed a valuable parameter for defining the tool existing in
crystals. An FEI QUANTA 200F energy disseminative X-ray analyzer was used to
examine the produced crystals in the current work. Figures 11(a) and 11(b) show
the EDAX results for the pure and doped crystals of KDP (b). The incidence of
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clove in the doped samples of KDP is therefore confirmed. The incidence of clove
doped crystal of KDP was discovered in the EDAX spectra.

1 2 3 4 5 G 7
Full Scale 359 cts Cursor: 3155 (8 cts)

Figurell:- (a) Pure KDP crystal EDAX Spectrum
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Fig 11:- (b) clove doped EDAX Spectrum

Conclusion

The slow evaporation approach was used to create optically good grade pure
Potassium Di-hydrate Phosphate crystals and clove extract doped crystals of KDP.
UV-Vis spectra revealed which the formed crystal was optically translucent
between 200 and 800 nm, implying that it might be used in optical devices. The
transparent nature of the produced crystal has been established by analysis of
powder X-ray diffraction. The existence of practical groups in crystals is
confirmed by FTIR spectral analysis. The generation of single harmonic test
demonstrates that the produced crystals are viable non-linear possibilities. The
quality of optical and applicability of the produced Potassium Di-hydrate
Phosphate crystal doped with clove citation for opto-electronic device applications
are demonstrated by their remarkable optical transparency and SHG
characteristics.
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