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Study of the structure and properties of calcium stannate
(CaSnO3) prepared by the sol-gel Method.

Abstract

This work aimed to prepare and study the three-dimensional crystalline
structure of mixed calcium stannate oxide, synthesized using the sol-gel
technique, starting from tin and calcium salts as raw materials and using a
1:1 molar ratio of citric acid, which acted as a stabilizing agent to
increase the suspension of the synthesized nanoparticles in the solution
and obtain a homogeneous solution. Then, gel formation, drying, and
grinding processes were carried out, followed by thermal calcification at
temperatures of 700,900 and 1000 °C for two hours.

The synthesized samples were analyzed via X-ray diffraction (XRD) to
analyze the crystalline phase, compute the crystalline size, ascertain the
crystal lattice constants, and identify the crystal system of calcium
stannate.

It resulted in the spatial symmetry group pbnm (62), and the distance
between the crystal planes, (d-spacing), was calculated by applying
Bragg's law in diffraction nA = 2d sinf. The prepared sample was also
studied using the FT-IR technigue to confirm the structure of the
synthesized compound.
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Qs A | d[A] | (%) | hkl | Matched Peak
17.374 | 4.935 00 CaSnO
1| 17374 6 149 | 3 | [34-939] 5
22.556 | 3,958 11 [96-901- CaSnO
2 22.560 8 454.8 0 4467] 3
26.461 | 3.360 11 CasSnO
3 | 26507 0 2 | o [1-989] 5
31.655 | 2.824 02 [96-901- CaSnO
4 31.650 3 251.3 0 4467] 3
32.157 | 2.781 11 [96-901- CasSnO
5 32.160 3 100 2 4467] 3
45,901 | 1.969 22 [96-901- CaSnO
6 46.050 4 29 1 4467] 3
51.894 | 1.760 22 [96-901- CasSnO
7 51.891 5 14 2 4467] 3
57.846 | 1.592 31 [96-901- CasSnO
8 | 57,850 7 7 | 2 4467] ;
67.271 | 1.390 22 [96-901- CasSnO
9 67.270 7 16 4 4467] 3
a =5.5469 A° b=5.6500 A° ¢=7.8206 A°
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22.55 | 3.938 11 | [96-901- CaSn
2 | 22.560 6 8 46 0 4467] 0,
25.27 | 3.521 11 | [96-901- CaSn
3125270 | 4 0 16 | 1 4467] 0;
26.58 | 3.360 11 CaSn
4 | 26.507 9 0 12 0 [1-998] 0,
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8 | 52.471 5 4 48 0 44671 0;
57.84 | 1.592 31 [96-901- CaSn
9 [ 57.850 6 7 27 2 4467] 0;
67.27 | 1.390 22 [96-901- CaSn
10 | 67.27 1 7 16 4 44671 0;
71.04 | 1.325 21 [96-901- CaSn
11 | 71.040 0 8 2.4 5 4467] 0;
76.33 | 1.246 16 CaSn
12 | 76.329 6 5 9 1 [31-312] O;
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s | @aad | d[A] | Ifly (%) | hki | Matched | Peak
26.20 | 3.33 02 CaSnO
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53.99 | 1.74 04 CasSnO
3 53.67 0 3 30 0 |[[31-0312] 3
60.11 | 1.50 30 CasSnO
4 60.136 0 9 7 1 | [31-0312] 3
61.50 | 1.40 10 CasnO
5 61.541 0 2 4 3 [ [31-0312] 3
66.71 | 1.36 21 CasSnO
6 66.750 0 7 30 4 |[34-0939] 3
68.00 | 1.14 12 CasSnO
7 68.058 0 0 25 3 | [31-0312] 3
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8 79.757 0 7 2 2 | [31-0312] 3
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