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oABSTRACT o

Perovskite oxides show important physical properties such as
superconductivity, magnetism, photoluminescence, and catalytic activity, which led
to their use in cathodic applications in SOFCs. The compounds derived from the
perovskite structure

(a stratified structure) called the Ruddlesden and Popper series are the main
component of solid oxide cells. In this study, new oxides belonging to the
Ruddlesden and Popper series were synthesized (An+1 Bn O3,41), prepared using the
two methods, the ceramic method and the sol-gel method.

The effect of partial substitution of cobalt in the crystal lattice at site B with
transitional elements (chromium, copper) with different dopant ratios and at site A
with rare earth elements (Europium and Gadolinium) was studied.

The X-ray diffraction results showed that the prepared oxides crystallize
according to the tetragonal crystal structure within the vacuum system I4/mmm at n
= 1, decreasing the lattice constants a and b and increasing c, thus increasing the
volume of the unit cell when performing a partial replacement of cobalt with copper,
and increasing the size when performing a partial substitution of the site (A) with
(Gd) compared to partial substitution with (Eu).

Key words : perovskite; Ruddlesden-Popper; Solid-oxide fuel cells; electrical
conductivity; X-ray diffraction.
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Ayl Ay jhally Suanall cliSyall XRD cigaba :(4) JS)

@Syl ) e@aﬁb‘@aﬁd\ﬁcw\ Uas gdddl) Basg Challige slaa CAL: (2) J gl
Sry.95 Gdg.95 COg.75 Cug 2504

Sample 20(deg) | (hki) d(A°) | Relint.[%] | B(deg) | D(m) | Average | a(A)=b | c(A)
D(nm) A)

24.853 | (002) | 3.5792 | 27.35 0.2362 | 6.2886
29.321 | (400) | 3.0412 | 24.21 0.2362 | 6.338

32.489 | (310) |[2.7737 | 100.00 | 0.3542 | 4.2589
Srigs Gdoos  |33.735 | (011) | 2.6470 55.32 0.0900 | 16.858
Coys Clgas O4 | 38.251 | (110) | 2.3508 6.23 0.2592 | 5.9140 | 7-1863 | 3.6211 | 12.5641

44.271 | (510) | 2.0429 | 20.75 0.2362 | 6.6203
45.412 | (411) | 1.9979 | 31.72 0.2362 | 6.6454
48.568 | (020) | 1.8631 | 45.36 0.2952 | 4.9473
55.386 | (420) | 1.6602 |  4.95 0.2362 | 6.9215
57.233 | (800) | 1.6105 | 8.69 0.2362 | 6.9812
59.614 | (211) | 1.5596 | 27.59 | 0.2362 | 7.0659
68.221 | (114) | 1.3771 1228 | 0.2362 | 7.3976

Syl ‘f_a_.g._aﬂ\ Mbcd&dﬂ\.\k«@\ A gdldl Basg Shallige sl uib§(3)djéﬂ\
Sry.95 Eug s C0g 75 Cro 2504

Sample 20(deg) | (hkl) d(A°) Rel.int.[%] B (deg) D(nm) | Average a(A)=b(A) c(A)
D(nm)
24.856 | (002) | 3.5792 27.35 0.2362 |  6.6790
29.344 | (400) | 3.0412 24.21 0.2362 6.338
32.488 | (310) | 2.7537 100.00 0.2362 | 6.3865
33.835 | (011) | 2.6470 55.32 0.3542 | 4.2735
Srigs BUoos | 38.255 | (110) | 2.3508 6.23 0.0900 | 17.0326 | 7-194 3.6510 12.5432
Coyrs Croas O | 44302 | (510) | 2.0429 20.75 0.2952 | 5.2971
45.355 | (411) | 1.9979 31.72 0.2362 6.645
48.565 | (020) | 1.8731 45.36 0.2362 | 6.7263
55.285 | (420) | 1.6602 4.95 0.2952 | 5.5431
57.148 | (800) | 1.6105 8.69 0.2362 | 6.9830
59.615 | (211) | 1.5496 27.59 0.2362 | 7.0659
68.019 | (114) | 1.3771 1228 ' 0.2362 | 7.3966
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Sry95 Eu 95 C0g 75 CUg 5 Oy

Sample 20(deg) (hki) | d(A°) Rel.int.[%] B(deg) [D(nm) Average| a(A)=b(A) [c(A)
D(nm)
24.239 (002) 3.6462 15.45 0.0900 16.4695
28.819 (400) 3.0954 10.11 0.0900 16.622
32.526 (310) 2.7528 100.00 0.3542 4.2593
34.177 (011) 2.6213 87.77 0.0900 16.834 13.453 3.7802 | 12.4341
SrosEuggs | 38135 | (110) | 2.3577 |  7.92 0.0900 | 17.025
Cog.75 Clp2sO4| 44.429 | (510) | 2.0374 | 19.64 0.0900 | 17.3822
45.943 (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 5.559
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
Gall al) aaalgchaiiallaicdadl) (o gdaldd) Basg cfiahlig i (i (5)J g
Sry.95 Gdg.95 C0Og.75 Cro.25 Oy
Sample 20(deg) (hkI) d(A°) Rel.int.[%] | B(deg) D(nm) | Average | a(A)=b( | c(A)
D(nm) A)
24.856 (002) 3.5792 27.35 0.2362 | 6.2786
29.344 (400) 3.0412 24.21 0.2362 6.338
32.488 (310) 2.7537 100.00 0.3542 | 4.2589
Sri.9s Gdo.os 33.835 | (011) | 2.6470 55.32 0.0900 | 16.818
Coy75 CroosO4 | 38.255 | (110) | 2.3508 6.23 0.2592 | 5914 |7.1812 | 3.6411 | 12.563
44.302 (510) 2.0429 20.75 0.2362 | 6.6203
45.355 (411) 1.9979 31.72 0.2362 | 6.6454
48.565 (020) 1.8731 45.36 0.2952 4.947
55.285 | (420) | 1.6602 | 4.95 | 0.2362 | 6.9215
57.148 (800) 1.6105 8.69 0.2362 6.981
59.615 (211) 1.5496 27.59 0.2362 | 7.0659
68.019 (114) 1.3771 12.28 0.2362 | 7.3966
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Sry.95 Gdg.g5s C0g 75 CuUg25 Oy

Sample 20(deg) (hki) d(A°) Rel.int.[%] | B(deg) D(nm) | Average | a(A)=b( | c(A)
D(nm) A)
24.854 | (002) |3.5792 | 27.35 0.2362 | 6.2886
29.321 | (400) | 3.0412 | 24.21 0.2362 | 6.338
32.479 | (310) |2.7637 | 100.00 | 0.3542 | 4.2589
Srios Gdoos  [33.835 | (011) | 2.6470 55.32 0.0900 | 16.858
Cog7s Clgos O 38.241 | (110) | 2.3508 6.23 0.2592 | 5.9140 | 7-1821 | 3.6211 | 12.6541
44.371 | (510) | 2.0429 | 20.75 0.2362 | 6.6203
45.412 | (411) | 1.9979 | 31.72 0.2362 | 6.6454
48.568 | (020) | 1.8731 | 45.36 0.2952 | 4.9473
55.396 | (420) | 1.6602 4.95 0.2362 | 6.9215
57.233 | (800) | 1.6205 8.69 0.2362 | 6.9812
59.614 | (211) | 1.5496 27.59 0.2362 | 7.0659
68.221 | (114) | 1.3771 12.28 0.2362 | 7.3976
Gl ) aaallgchualiall e dadll (a0 g Al Bang Cliiabig sl iLi(8)d saad
Sry.95 Eug.o5 Cog.75 Cro25 04
Sample | 20(deg) | (hki) d(A°) Relint.[ | p(deg) D(nm) | Average | a(A)=b | c(A)
%] D(nm) (A)
24.756 | (002) 3.5792 | 27.44 0.237 6.250
2
29.324 | (400) | 3.0411 | 24.21 0.2372 | 6.3109
32.488 | (310) | 2.7537 | 100.00 | 0.2372 | 6.3596
33.835 | (011) |2.6470 | 55.32 0.3543 | 4.272
Sfies | 38.255 | (110) | 2.3508 | 6.26 0.0900 | 17.032 7.1448 | 3.6510 | 12.5432
Floos | 44300 | (510) | 2.0425 | 20.75 0.2952 | 5.2971
Cr(:“;j 45355 | (411) [ 1.9979 |31.78 | 0.2372 | 6.6174
48.565 | (020) | 1.8731 | 45.36 0.2372 | 6.7002
55.225 | (420) | 1.6603 | 4.95 0.2952 | 5.5362
57.248 | (800) | 1.6105 | 8.63 0.2372 | 6.9559
59.753 | (211) | 1.5563 | 27.59 0.2372 | 7.0409
68.012 | (114) | 1.3771 | 12.28 0.2372 | 7.3654
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Sry.95 EUu 95 C0Og.75 Cug 250y

Sample 20(deg) | (hkl) | d(A°) |Relint.[%] |p(deg) | D(nm) |Average a(A)=b(A) | c(A)
D(nm)

24.289| (002)| 3.6562]  15.47 | 0.0900| 16.459
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
Srigs EUgos | 38.134 | (110) | 2.3577 6.92 0.0900 | 17.025 [13.5052 |3.7802 |12.4341
Cog.75 CUo.25 Oa | 44.429 | (510) | 2.0474 19.84 0.0900 | 17.382
45.943 | (411) | 1.9437 | 27.47 | 0.0900 | 18.136

(020)

(420)

(800)

(211)

(114)

49.245 1.8502 26.33 0.0900 17.701
56.120 1.6289 14.49 0.2972 5.524
57.130 1.6177 7.19 0.2972 5.548
60.232 1.5322 28.26 0.2352 7.1181
68.454 1.3719 10.99 0.0900 19.461

GSall sal) aallgchaiiallticdadl] (o gdddl) Basg cliallse s LR (10)J gaad)
Sry.95 Gdys COg 75 Cry.25 04

Sample 20 (hkl) | d (A°) Relint. [%] | B (deg) D Average a(A) =b(A) | c(A)
(deg) (nm) D(nm)
24.816 002 3.5792 27.37 0.2367 6.264

(002)
29.344 | (400) | 3.0562 | 24.21 | 0.2362 | 6.333
32.448 | (310) | 2.7573 | 100.00 | 0.3541 | 4.259
(011)
(110)

33.835 011 2.6470 55.42 0.0900 16.818
38.155 110 2.3555 6.23 0.2592 | 5.9122
Sry.95 Gdg.95 COg 7
Cry.25 04 7.1918 3.6411 12.5633
44.300 510 2.0122 20.55 0.2362 | 6.37261

(510)
45.342 [ (411) | 1.9879 | 31.72 | 0.2362 | 6.6447
48.165 [(020) | 1.8371 | 4536 | 0.2952 | 5.373
55.435 [(420) | 1.6502 | 4.88 0.2362 | 6.9262
(800)
(211)
(114)

57.148 1.6145 8.99 0.2367 | 6.966
59.615 1.5796 27.49 0.2367 | 7.0509
68.058 1.3781 12.32 0.2367 | 7.382

v
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Samples a(A) b(A) c(A) a B Y V(A
STy 05 EU 0,05 COp 5 Clig.25 O 3.7802 3.7802 | 12.4341 | 90 90 90 177.99
St1.0s Gdg.0s COp 15 Clig 25 O 3.6211 3.6211 | 12.5641 | 90 90 90 179.99
Sr;.95 Eug.g5 C0(.75 Cro.05 Oy 3.6510 3.6510 12.5432 90 90 90 174.442
Sr; .95 Gdy.g5s C0y.75 Crp.05 Oy 3.6411 3.6411 12.5633 90 90 90 174.642
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o Jpndly Aaalyaud) (50l Gl (a,b) (s

Sl aaal)l Bl s e e IS Jam Jsadly ASuadl oyl oy Al Y
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: B aisall el Jan) Lo dldlad) pe A sl S5l Jlan)e
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.[17] GdSrFeQy« [14]y
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