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Abstract: Calcium doping material has been successfully doped to produce Barium Calcium Titanate (Bai-xCaxTiO3) within the percentage
of moles of calcium 20% that processed by the solid state reaction method. Firstly, compounds (BaCOs3, TiO,, and CaCQOg3) have mixed,
grinding during the 7 hours to form of powder. Then after sample pellets were pressed by hydraulic press machine which have been
Calcination in a furnace at 1100°c during 10 hours. The properties of sample were observed using X-ray diffraction.
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1. Introduction:

The present work we have selected Ca ions to be doped at Ba site of YBaTiO3. The compounds were prepared by employing solid state
reaction techniques. The 99.99% pure powders of different oxides were collected for purity of compound. The stoichiometric calculated
amount of powders was mixed through wet mixing technique. Few drops of acetone were utilized for wet mixing medium. The powder
was then compacted into circular pallets with very low pressure. These pallets were calcined in a furnace at 1100°c for 10 hours and then
sintered for densification. The sintered samples were annealed in air for good quality of crystal formation.

2. Sample:
Bai.«CaxTiOs Where x =0.2
3. Sample Preparation
For planning of the Perovskite compound of the BaCaTiOs, we have taken the oxide type of the compound. For example, BaCQOgz, TiOa,

and CaCOs.The perovskite compound (BaCaTiOs) plans to go through the way toward mixing, crushing, pelletization, sintering,
Calcination and two fold time of annealing.
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4. Structure
Figure 1 Perovskite Structure
Where,
e Bions
5. Calculation

5.1 Tolerance Factor (t) (BaosCap2)TiOs:

Tolerance factor is an illustrate the stability and distortion of the crystal structure.
e Tolerance factor is generally used for perovskite material.
The general formula of Goldschmidt tolerance factor is given below;

ra+ro

Tolerance factor (t) = Vatro+rD)

Where,

ra is the radius of the A cation
rb is the radius of b cation
e ro is the radius of the anion

5.2 lonic radii list:
Ca=1A
Ba=135A
Ti=0.605 A
0=14A

e Average ionic radius = ionic radii of Ba* abundance + ionic radii of Ca* abundance
=1.35*0.80 + 1*0.20
=1.08+0.20
=128A
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1.28+1.4

5.3 Goldschmidt Tolerance Factor (t) = 141 (1440.505)

2.68
~ 1.41 (2.005)
_2.68
T2.827
(t) =0.948
5.4 Range of Goldschmidt tolerance factor:
Goldschmidt tolerance | Structure Explanation Example
factor
>1 Hexagonal/ Tetragonal | A ion too big and B | BaNiO3
ion is small
0.9-1 Cubic A&B ion have ideal | SrTiO3
size BaTiO3
0.71-0.9 Orthorhombic / | A ion too small to fit | GdFeOs
Rhombohedral into B ion interstices CaTiO3
<0.71 Different structure A ion and B ion have | FeTiO3
similar ionic radii
6. Stoichiometric Calculation

e The Goldschmidt tolerance factor , we defined the material structure is Chemical formula: (BaosCap2)TiO3

Chemical reaction:
0.8 BaCO3 + TiO, + 0.2CaCO3 » (Bao,scao,z)TiO3 + CO;
> Molar Mass :

Ba = 137.327 g/mole
Ca =40. 078 g/mole
O =15.999 g/mole
Ti=47.867 g/mole
C =12.0107 g/mole

Molar mass of BaCO3 = 197.334 g/mole
Molar mass of TiO, = 79.865 g/mole
Molar mass of CaCO3 = 100.09 g/mole

Total molar mass of (Bag.sCap2)TiO3 = 213.7412 g/mole

Calculation for 1 gram (BagsCap2)TiOs3

0.80%197.334
213.7412

g BaCO; =0.7385 g BaCOs
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1x79.865
213.7412

g TiO; = 0.3736gTiO,

0.20%100.09
213.7412

g CaCO; = 0.09365 g CaCOs
1 gram Bao sCao2TiO3
0.7385 BaCO3 + 0.3736 TiO; + 0.0936 CaCO3; —» BapsCap2TiO3

7. Result and Discussion

The structural characterisation of this perovskite BagsCao2TiOs compound is done by using the X-ray diffraction method. We get
the information by X-ray plot, which is illustrate given below

20
|
720" 1
~~
—
= E <]
3
540 :
<
N L 1
5
2 360 ) 2
o ) =
) — -
= R ! i
e ] |
180f : ! ) ’I s 7
1 2 i
I J k\ : /} \\ ' -
70 8

20 30 40 50 60
20

o

Figure 2 X-ray characterization plot

The x-ray analysis of the given perovskite compound is shown in the above plot. The plot shows the crystal structure. The peak
illustrate that present of crystalline material. The x-ray characterisation of the given perovskite compound BaosCap2TiO3 is done
by powder- x software.

We find the a=3.998A, b=3.998A, and c= 4.089A by using powder-x software.

FT-IR data

IJCRT2212135 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | b222


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 12 December 2022 | ISSN: 2320-2882

11

1

98

?3,\1;‘93,15-2
1080.4;

" :
"‘\}1315?;

5.704|

L1l

5

1

9

3

1524.5; 92.750, /

2

4

Wil g ‘ﬁ” ’
\ 2107 7
“M‘J’Ww,., o s W’j_ms; 92.4

807_ 5. 93292205716, 84.243 16342 943‘{29
£ ' 2537 8:92.201
s 2379.9:93.115 244 5; 92.035
EG)N_— 2327.7; 92.867 1686.6; 92.397 1703.4;[92.321
& 1509.8; 92.587
= -
=y
o]
o]
@
w’]
\'.D_
-]
o) T T T T T T T T T T T T T T T T Tzl T T T T T T T { i T T
3500 3000 2500 2000 1500 1000

Wavenumber (cm-1)

Figure 3 FT-IR plot

Confirmation of MNPs functionalization was carried out also by FT-IR spectroscopy. In this regard was recorded IR spectrum for
hybrid material and for comparison are include also spectres of precursors. Investigation of IR spectra dates of final products
showed presences of wavelength characteristics to Ti-O vibration , alkenes(C-H) peak at 833 cm™ and 1080 cm™,C=0 bond at
1638 cm™ and 1720 cm™ and alkynes peak at 2107 cm™, 2413cm™, the peak at 3400 cm™ corresponding for hydroxyl group —OH.
According to these results the functionalism of MNPs with targeting dipeptide was successfully accomplished.

8. Conclusion:

The sample prepared by solid state reaction method. The analysis of XRD data using Powder X software shows that sample is
tetragonal. For the BagsCao 2 TiO3 XRD data is a=3.998A, b=3.998A, and c=4.089A.

9. References:

e Aschcroft N.W and Mermin N.D., Solid state physics, Holt, Rinechart and Winston, London, 1977.

e E. Wainer and A.N.Soloman, Titanium Alloy Manufacturing Co. Report No.8 (September 1942) and No.9 (January 1943)
e T.Ogawa and S.Waku (discovered 1994); T. Ogawa, Busseiron, Kenkyu No.61 (1947)

e Weak, Hans-Rudolf ;Bulakh , Anderi (2004). Minerals: Their constitution and origin.

e New York ,Ny : cambrigde university press. ISBN 978-0-521-52958-7.

e Kulkarni, A; FT Ciachi; S Giddey; C Munnings; et al. (2012).

IJCRT2212135 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | b223


http://www.ijcrt.org/

