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O ABSTRACT 0O

Oxides are a cornerstone in the technological revolution from electronics to
nanotechnology, so they have received special attention by researchers in materials
chemistry because of the large number of these compounds that play an important role in
industries, and they are broad families whose physical properties vary from
superconductivity and magnetism. Among these families is the family of Perovskites.
These compounds are metal oxides with the formula ABOs, and they include many
compounds that have interesting properties of great importance in microelectronics and
telecommunications. Compounds derived from the perovskite structure (layered structure)
called Ruddlesden and Popper series, the main component of solid oxide cells. In this
study, new oxides were synthesized belonging to the Ruddlesden and Popper series (An+1
Bn Osns1), prepared using the two methods, the ceramic method and the sol-gel method.
The effect of partial substitution of cobalt in the crystal lattice with the transition element
chromium was studied With different doping ratios. The X-ray diffraction results showed
that the prepared oxides crystallize according to the tetragonal crystal structure within the
space system 14/mmm at n = 1, and the lattice constants a and b decreased and ¢ increased,
thus increasing the size of the unit cell.

Key words : perovskite; Ruddlesden-Popper; Solid-oxide fuel cells; Cathode; X-ray
diffraction.
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Sry Cog.75 Crggs Oy
Sample 26(deg) | (hkI) d(A°) | Relint.[%] | B(deg) D(nm) | Average | a(A)=b | c(A)
D(nm) (A)
24911 | (002) | 35792 | 27.35 0.2362 | 6.2786
29.322 | (400) | 3.0412 | 24.21 02362 | 6.338
32490 | (310) | 2.7537 100.00 | 0.3542 | 4.2589
33.835 | (011) | 2.6470 55.32 0.0900 | 16.818
38.255 | (110) | 2.3508 6.23 02592 | 5.914
Sty Cosrs Crons O | 44331 | (510) | 2.0429 | 20.75 0.2362 | 6.6203
45422 | (411) | 1.9979 | 31.72 0.2362 | 6.6454
48566 | (020) | 1.8731 | 4536 02952 | 4947 | 13562 | 3.6701 | 125221
55395 | (420) | 1.6602 4.95 02362 | 6.9215
57.234 | (800) | 1.6105 8.69 02362 | 6.981
59.613 | (211) | 1.549 27.59 0.2362 | 7.0659
68.222 | (114) | 1.3771 12.28 0.2362 | 7.3966
Sr, Cops Crgs Oy S pall ‘_,-.I..HAJ\ e.&ib‘@dﬁ&“ e dqil) @)ﬁj;z\:ﬂ\ Baa g clyiahlige ylia C).‘lbg (S)JJAQJ\
Sample 20(deg) | (hkl) | d(A°) [Relint.[%] [ p(deg) | D(nm) [Average|a(R)=b(R)] c(R)
D(nm)
24.239 | (002) | 3.6462 | 1545 0.0900 | 16.4695
28.819 | (400) | 3.0954 | 10.11 0.0900 | 16.622
32526 | (310) | 2.7528 | 100.00 | 0.3542 | 4.2593
34177 | (011) | 2.6213 87.77 0.0900 | 16.834
Sr2 Coos Cros Os [738135 | (110) | 2.3577 7.92 0.0900 | 17.025 | 7186 | 3.6621 |12.7341
44429 | (510) | 2.0374 | 19.64 0.0900 | 17.3822
45943 | (411) | 1.9737 | 27.07 0.0900 | 17.4785
49.205 | (020) | 1.8502 | 26.73 0.0900 | 17.697
56.120 | (420) | 1.6389 | 14.49 0.2952 | 5559
57.150 | (800) | 1.6117 7.10 0.2952 | 5.5867
60.272 | (211) | 1.5342 28.24 0.2362 | 7.0896
68.264 | (114) | 1.3739 10.79 0.0900 | 19.439
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S pall asal) anally ciuaiial) tis Aall) (e s Ay skl AA Bang ey ¢ e 0B (5)J s

Sr C0g75 Crgps Oy
Sample 20(deg) | (hkl) | d(A°) | ReLint.[%] | P(deg) | D(nm) | Average | a(A)=b(A) | c(A)
24.289 | (002) | 3.6562 15.47 0.0900 16.459 o
28.849 | (400) | 3.0954 11.11 0.0900 | 16.615
32.524 | (310) | 2.7528 100.00 0.3542 4.2593
34.186 | (011) | 2.6213 | 87.27 | 0.0900 | 16.834
38.134 | (110) | 2.3577 6.92 0.0900 17.025
Srp Coo75 Croas Os | 44.429 | (510) | 2.0474 19.84 0.0900 17.382 13.491 3.6701 12.5221
45943 | (411) | 1.9437 | 2747 0.0900 | 18.136
49.245 | (020) | 1.8502 26.33 0.0900 17.701
56.120 | (420) | 1.6289 14.49 0.2972 5.524
57.130 | (800) | 1.6177 7.19 0.2972 5.548
60.232 | (211) | 1.5322 28.26 0.2352 7.1181
68.454 | (114) | 1.3719 | 10.99 | 0.0900 | 19.461
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S pall g..g,\a.“ P@A.“J cduaiial) A Al 153 -1 cLJJI,\S\ :\,'\.B.“ Basg iahlag ¢ e oy B :(6)d3.\9.“

Srz COO.S Cl’o,5 O4
Sample 20 (hkl) | d(A°) Relint. | B (deg) D Average  |a(A) =b(A) c(A)

(deg) [%] (nm) | D(m)
24.816 | (002) 3.5792 27.37 0.2367 6.264
29.344 | (400) 3.0562 24.21 0.2362 6.333
32.448 | (310) 2.7573 100.00 0.3541 4.259
33.835 | (011) 2.6470 55.42 0.0900 16.818

Sr, Cogs Cros Oy 38.155 | (110) 2.3555 6.23 0.2592 5.9122
44.300 | (510) 2.0122 20.55 0.2362 | 6.37261
45,342 | (411) 1.9879 31.72 0.2362 6.6447
48.165 | (020) 1.8371 45.36 0.2952 5.373
55.435 | (420) 1.6502 4,88 0.2362 6.9262
57.148 | (800) 1.6145 8.99 0.2367 6.966
59.615 | (211) | 15796 2749 | 0.2367 | 7.0509
68.058 | (114) 1.3781 12.32 0.2367 7.382 12.7341

7.021 3.6621
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