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ABSTRACT

Slow evaporation technique is very useful to develop crystal, which has water soluble compound. In this
research study we are grow Pure and doped Barium Nitrate crystals with slow evaporation technique. We are
doping Ba(NO,), crystal with Mg(NQ3),.6H,0, as 0.5N, 1.0N and 1.5N. Pure and doped Barium Nitrate crystals
were grown in 5-6 weeks. Grown sample are transparent and has smooth surfaces. These grown crystals were
characterized by Energy Dispersive X-Ray and X-Ray Diffraction.
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I. INTRODUCTION

Barium Nitrate (BaN) crystal has known as Raman Crystal and obeying Non Linear Optical Properties. Grown
Pure and doped BaN crystals were prepared by slow evaporation technique at ambient temperature. Doped BaN
crystals were synthesised with Mg(NOs),.6H,0 as 0.5N, 1.0N and 1.5N. Good quality and transparent crystal in
nature were formed after 5-6 weeks. Many researcher were grow the Non Linear optical crystals y —glycine with
different additives Barium Nitrate (BaN), Potassium Nitrate (PN) and ammonium oxalate (AO) were grown by
slow evaporation method[1]. The crystals were formed as transparent and their size and external shape are
sensitive to the doped materials present in the solution during growth [2]. Reported elemental study of PureBaN
crystals carried out by Energy Dispersive X-ray spectroscopy (EDX)[3].Ba(NOs), have cubic structure reported
by me [4]. It has highest Raman Gain Coefficient among the whole artificial crystals worldwide [5-6]. In this

paper we have to studies EDX and XRD characterisation of Pure and doped BaN crystals.

1. EXPERIMENTAL

2.1. Growth of Pure and Doped Barium Nitrate crystals

Barium Nitrate and Magnesium Nitrate hexahydrate (MgN) salts with purity (< 99%) used to grow pure and
MgN doped Barium Nitrate crystals by slow evaporation technique at ambient temperature. Ba(NOs), salt taken
to prepare solution in 300 ml double distilled water in beaker and stir well at room temperature. 10.35 gm salt of
Ba(NOs), was soluble in 100ml double distilled water at room temperature. Madden saturated solution divide
100ml per beaker than add 0.5N, 1.0N and 1.5N solution of MgN prepared with double distilled water and

stirrer well. To avoid dust and impurities care was taken; so cover the beaker by filter paper for slow
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evaporation at ambient temperature. Good quality and transparent crystals were grown in 5-6 weeks.Grown BaN

and BaNMgNy (X=0.5N, 0.1N and 1.5 N) crystals are shown in Fig.1.

R R
HH %:ililr'iwi i !Elrl}{[li fig
L!l 'l{‘l l ! aa

S

R i
1'1

i :
jimnens sanansauns sapaasEay
[ ERes e i Res! "I H

[ansqmen " . . > i“ % aw

-

T

R N ue

{ £
.

* 4

Fig.1. Grown Crystals of Pure and Doped BaN

I11. CHARACTERIZATION TECHNIQUES
3.1. Energy Dispersive X-Ray (EDX)

Presence of elements in powdered form of pure and doped BaN crystals were carried out with net counts and
energy of beam 0-10 keV .

3.2. X-Ray diffraction (XRD)

The grown Pure and dopedBaN crystals prepared in powder form were studied X-Ray diffraction (XRD).The X-
Ray diffraction (XRD) data of the prepared sample were collected on a RigakuMiniflexdiffractometer with
CuKa radiation (A = 1.5406 A ). The applied voltage was 30 kV with a 15 mA current and the scans were
performed with 26 of 2 / min.

IV. RESULT AND DISCUSSION

Elemental analysis of grown material was done by the Energy Dispersive X-Ray (EDX). Powder form of Pure
BaN and BaNMgNyx (X=0.5N, 1.0N and 1.5N) crystals were taken for the analysis. EDX of the prepared

samples were shown in Fig.2-5.

Fig.2. EDX of Pure BaN Fig.3. EDX of BaNMgNgs
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Fig. 4. EDX of BaNMgN, Fig.5. EDX of BaNMgN, 5

A ascendant increase of intensities Of Mg spectra lines are consistent with preparation procedure. The measured
Mg spectra line shows more intense in prepared sample obtained with increase with concentration of MgN in
BaN crystals. It is also necessary that line EDX analysis in different sample shows chemical homogeneity of
BaN crystals. It is also known from scientific literature that intensities of any spectral lines in EDX analysis are
proportional to element abundance.[7] EDX characterisation confirmed that the Weight% increases as 0.14 to

0.18 and atom% 0.21 to 0.27 in BaNMgNyx (X=0.5N, 0.1N and 1.5 N) crystals.

The quality of the powder diffraction pattern is usually decided by the nature and energy of incident X-ray,
resolution of the XRD instrument used and by the physical and chemical conditions of the sample. When the
X-ray diffraction data for a sample is collected properly and processed, a huge deal of information regarding the
internal structure could be obtained [8-9].Powder XRD is useful to structural study of Pure and doped BaN
crystals. XRD data of BaN and BaNMgNyx (X=0.5N, 0.1IN and 1.5 N) crystals were collected by
RigakuMiniflex X-Ray diffractometer with Cu ka (A= 1.5406 A ) radiation. XRD spectra of pure and doped

BaN crystals are shown in Fig.6-9.
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Fig.6. XRD spectra of Pure BaN Fig.7. XRD spectra of BaNMgNg s

17|Page




International Journal of Advance Research in Science and Engineering Q
Volume No.07, Issue No.04, April 2018

www.ijarse.com

IJARSE
ISSN: 2319-8354

6000

(222)

7000

(222)

5000 - 6000 -

(112)
(111)

5000 -
4000 H

4000 -
3000

Intensity
Intensity

3000 A

(311)

2000 -
2000 -

(511)

&

1000 -

(@
(600)
(444)

(200)
(220)
@)
400)
(331)
(420)
(422)
)
00530
620)
)
—— (400)

(440
(
%(533
L (444)
F— (551)
o
(200)
(220)
| —
— (422)
L (511)
L (440)
= (533)
; (551)

o~ 1000 EE)
LEE j L U .
. o e e ) , AL L ‘
20 40 60 80 20 40 60 80
2 Theta(deg.)

2 Theta(deg.)

Fig.8. XRD spectra of BaNMgN, ¢ Fig.9. XRD spectra of BaNMgN.5

Fig.6 to 9 shows the XRD pattern of the pure BaN and BaNMgNyx (X=0.5N, 0.1N and 1.5 N) crystals. At
ambient conditions, the XRD pattern shows peaks at particular 26 values to gives information about the plane.
All observed peaks are labelled and attributed to the formation of cubic (JCPDS card # 04-0773).The unit cell
parameter are a=b=c=8.1184 A . The values of a=p=y=90 and average volume of the unit cell is 535.07 A .
Grown BaN and doped BaNMgN, (X=0.5N, 0.1N and 1.5 N) crystalswere crystallize in cubic system with the

space group P,3.

V. CONCLUSION

Pure and doped Barium Nitrate crystals are successfully synthesized by using Slow Evaporation Technique.
Good quality, transparent and has smooth surfaces BaN and BaNMgNy (X=0.5N, 0.1N and 1.5 N) crystals were
grown in 5-6 weeks. EDX characterisation shows that the Weight% increases as 0.14 to 0.18 and atom% 0.21 to
0.27 in BaNMgNy (X=0.5N, 0.1N and 1.5 N) crystals. XRD studies for prepared sample confirmed that the
grown Pure and doped BaN crystals are synthesised with cubic crystals structure. XRD results shows that 0.5N,

1.0N and 1.5N of MgN doping made no effect in BaN crystal structure.
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