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O ABSTRACT 0O

The search for oxidation possesses distinctive properties of superconductivity, ionic
conductivity, and many insulating properties that are of great importance in
microelectronics and wired and wireless communications are increasing,and one of the
most important oxides is perovskite oxides and compounds derived from the perovskite
structure of layers called the Ruddlesden and Popper series and which are the main
component of solid oxide cells where new oxides belonging to the Ruddlesden and Popper
series (An + 1 Bn Osp + 1) are synthesized. It was prepared using the ceramic and Sol-Gel
methods. The effect of partial cobalt substitution in the crystal lattice with the transition
element Copper was studied and at the same time the partial substitution of Strontium with
the element Gadolinium (a rare earth element). The results of X-ray diffraction showed that
the prepared oxides crystallized according to the Tetragonal crystalline structure within the
14 / mmm space group at n = 1 and the decrease of the lattice constants a and b and the
increase in ¢ and thus the increase of the cell unit size when partial substitution of cobalt
with copper and strontium with gadolinium where the oxygen atoms are located in the
vacant sites when moving from 2+ oxidation states of strontium to 3+ oxidation states of
Gadolinium.
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Sample | 20(deg) | (hkl) | d(A°) | ReLint.[%] | B(deg) | D(hm) | Average | a(A)=b(A) c(A)
D(nm)
24.856 | (002) | 3.5792 27.35 0.2362 6.6790
20344 | (400) | 3.0412 | 2421 | 02362 | 6.338
32.488 | (310) | 2.7537 100.00 0.2362 6.3865
33.835 | (011) | 2.6470 | 55.32 0.3542 | 4.2735
38.255 | (110) | 2.3508 6.23 0.0900 | 17.0326
44.302 | (510) | 2.0429 20.75 0.2952 5.2971
Sr,CoO, | 45.355 | (411) | 1.9979 31.72 0.2362 6.645 7.192 3.8572 12.1935
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 12.28 0.2362 7.3966
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Sample | 26(deg) (hkl) d(A°) Relint.[ | P(deg) D(nm) Average | a(A)=b c(A)
%] D(nm) (A)

24756 | (002) | 3.5792 2744 | 0.2372 6.250
29.324 | (400) | 3.0411 2421 | 0.2372 | 6.3109
32488 | (310) | 2.7537 | 100.00 | 0.2372 | 6.3596
33.835 | (011) | 2.6470 55.32 | 0.3543 | 4.272
38.255 | (110) | 2.3508 6.26 0.0900 | 17.032
44300 | (510) | 2.0425 2075 | 0.2952 | 5.2971
srCo0, | 45.355 | (411) | 1.9979 3178 | 02372 | 6.6174 7.140 | 3.8572 | 12.1935
48565 | (020) | 1.8731 4536 | 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 2759 | 0.2372 | 7.0409
68.012 | (114) | 1.3771 12.28 | 0.2372 | 7.3654
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sr2000.75Cu0.2504

Sample 20(deg) | (hkl) | d(A°) | ReLint.[%] | B(deg) | D(hm) | 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
38.134 | (110) | 2.3577 6.92 0.0900 | 17.025
44.429 | (510) | 2.0474 19.84 0.0900 | 17.382

Sr,C0.715CUp.250, | 45.943 | (411) | 1.9437 27.47 0.0900 | 18.136
49.245 | (020) | 1.8502 | 26.33 0.0900 | 17.701 | 13446 | 3.7907 | 12.4112
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
GSall anl) anally ccheaiiall die Aall) (e iyl LA Sang el e Gl 1(8)J sl

Sr1Gd;Coy75CUp2504
Sample 20 (deg)| (hkl) | d(A°) |Relint.[%]| P (deg) D Average | a(A) =b(A) c(A)
(nm) D(nm)

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
38.155 | (110 2.3555 6.23 0.2592 5.9122

Sr;1Gd;C0p.75CUg.25 O4 (110) 7.168 3.7720 12.5321
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
50.615 | (211) | 15796 | 27.49 | 0.2367 | 7.0509
68.058 | (114) 1.3781 12.32 0.2367 7.382

~Jgeally Ssalyall) iy ylal) SIS b Adlkite Al 38 o LY XRD gl e Anilill Ayl A pall G
(9) Usaal b dam gall (D Ja
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Sl e sl Ty (sl gl Al Al i) (9) Jsaa
Sr, C0g.75CUg 250 4¢ SrlGd1C00.75CUO_z504‘ Sr,CoO,

Samples Sr,Co0,4 Sry C0g.75CUg.25 Oy | Sr1Gd1Cog.75CUg.25 O4
a(A) 3.8572 3.7907 3.7720
b(A) 3.8572 3.7907 3.7720
c(R) 12.1935 12.4112 12.5321
a 90 90 90
B 90 90 90
y 90 90 90
V(A% 175.41 177.94 179.85

ol Bl Jlaall Llia (s
3391w € abls (bea )adsy) dlad) clpiahly alias) Jaadl Gulaally S S5l dlaga) 25y Laxie—]
a8 A U sl s)la o) 1) Gy s 35205 1(CU'?) =0.87A ¢ 1(C0)=0.79 A o Jlie¥) G
a3 oy Uy €U gema dXP-y? sl - (120)°(80)° (5N gyl oS (0F) osnsll Al S5m
G (Y (b goluy A8l g i) o V) alls (amia s g S0 gy 077 ol o en b 4l
e abaadily ogasll (il opli (M g5 AUy AN ¢35 3 Guilal aae) gsbutlly (e slan e Cpladll
SELLC 2238 € olaily osiie ogns Al ) alsasy Jhan-Teller Effect )l ol i il eg 5 t2g
Al el Says( bed ) olaais Jaadl Gllils S L) b o 38 opiill dilee oy anall 2y,

[23] st papal ool ulid <l A o2a

L3l uladlly S Siad) Jlainl) Clsll Gudng asidsalally aspuis yiall (Siall Jasul) 2y leve =2
roas+=1.24 Ac 152,=1.58 A o Hlie¥) g 389 aa € abajls (bea )4 ) 4dall ol jiahly aléss)
@D (aliilly ooy fidly 43lie agidsalall sl (U aaall e sl Jerol (Al Cun 35a
Alin) 505 @ Ll ola Jsnde "Ll dlia (Sl 5 aaall Jli Ml € pmiias e Jany 63
DN I o st s sl 260D 500KV Ay (e JEBY) die SUA ALY sl 5255 (bed ) paliis € gl
aaall 52l oz Ay cile)d Alall oda 8 ety CpawsSY) @) Led Jax Gleli Giamgn agidsalall
.[29] GASrFeO4¢[26]NdSIrCo;x CuxOsy ol yally 435laa

dsayg Jam Jsmally LSl Gyl (s maaly (358 Y A8L) A (e Jaa3 : sl aaall Apuill-3
Ol SIS saaly cal€ dphall clalleall o ) @lld 3 )
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CllsSl S Jlatial sha) vie aaall 2l by € abals (bea )adsy) adal cliahl (aliad) st -1
W Ola Jsrde () asay 13y ulaally

e Jlaiu) eha) die aaall abojl Jully € abayly ((bea )AdY) Adal el pamlias) Bl -2
Ol Gl Jomde (g 1 Galaally cally S S5al) Jlagiu) Cgl) Gadiyg asaial saladly o gaud g il

e Lal) adlsall 3 ek s ) asidalally asaig il s Jladil slal die aaal) 32l a0 =3
.Octahedral J sl s5iall

Cal€ Aghall clallaa) G (el b ) agas Jam Jondly Al d) iyl o ealy (38 s —4
LCfaglall DS g

tlua i)

Aplaliaall alall ALYl B adsally cillpSll 3auY) cilags 2any 2 CllsSl jgliga o) dslSe) —1
A8l

Ll e lagles slacly 4l 28t SEM mald) 555N jeaall dlanlsy s mase sha) dlSa=2
leinsSiy hasll Gapliaiy ) Jie Leuailiad
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