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busmyr-deput (BiFeOs;) je jeman o Hajuemihe mpoydaBaHuX MyJITH(EpOUKA KOjU
HCTOBPEMEHO HCIIOJbaBa M (PEPOCICKTPUYHO U aHTU(EpOMarHeTHO ypeheme Ha COOHO)
Temriepatypu. Mehytum, Bennka cTpyja mypemwa, noremkohe y nooujamy yucre dase u
MOPO3HOCT KepaMuKe Cy HEKH O]l HejocTaTaka Koju CIpevyaBajy IIMpY MPUMEHY OBOT
Mmarepujana. [lo caga cy ypahena MHOTa HcTpaknBamba Kako OM ce 000JbIIana CBOjCTBA
BiFeO;, Omino nenMMUYHOM 3aMEHOM KAaTjoHa, OWJIO MPUMEHOM Pa3MYUTHX METOoJa
CHHTE3e.

Bekrop crioHTaHe (hepoenekTpudHe monapusanyje BoryMmuHo3Hor BiFeO; mokiama ce
ca jemanMm ox [111] mpaBara mepoBCcKuUTHE CTPYKType (mpocTopHa rpyma R3c). [IpaBan
moyapu3aije ce Moke nmpoMeHuTH 3a 180°, 109° u 71°. [Tobospmame GpepoeneKTPUIHNX
cBojcraBa BiFeO; moxe ce moctuhu oxrosapajyhum monmpameM y3opaka. Y 0BOM pamy
NPUKA3aHKU Cy PE3yJITaTH Jomupama kKepamuke BiFeO; mantanom (ma mectuma Bi*") u
nupkoHujymMmoM (Ha Mectuma Fe*"). Cepuja om meBeT y3opaka ca OYEKHBAHOM
crexuomerpujom BijLaFei,Zr,Os35, 32 x = 0; 0,10 wm 0,15 u y = 0; 0,002 umum 0,01,
CHUHTETHCAHA je METOJOM OTIapaBama BOJEHOr pactBopa coiu Mmertana Ha 80 °C.
[pexypcopcku npaxou cy omxkapenu Ha 650 °C Tokom 3 cara, a 10OMjeHH KepaMUYKH
MpaxoBH IPECOBAaHM W CHHTepoBaHM Ha Temneparypama usmehy 780 °C u 835 °C.
Rietveld-oBa mertona je kopuiiheHa 3a yTaumaBame IUPpPaKTOrpaMa CHHTEPOBAHUX
y3opaka u Jobujarbe MH(OpPMaIMja O HHXOBO] KPUCTAIHO] CTPYKTypu. Pesynraru cy
MOTBPIMIIM JIa IONHpae JanTanoM 3a x = 0,10 craduinsyje CTpyKTypy NepOBCKUTA U HE
J103BoJbaBa (opmupame Apyrux dasa. Jlase nosehame canpikaja manrana Ha x = 0,15
MHHLMPA TIpelia3ak KpUCTalHe CTPYKType u3 pomboenapcke (1m.r. R3¢) y opropoMOnuHy
(n.r. Pnma) dazy. Jlenuvuana 3amena jona Bi** jonnma La®* y nonoxajuma 6a 1oBoau
710 KOHTPAKIMje KPUCTAJHE PENIETKE, JOK JeNMMUYHa 3ameHa jona Fe’™ jomnma Zr*
oo 1o moBehama mapaMerapa pemerke. Yrmosu usmelhy Bi-Fe-Bi jona, kao u katjon-
KaTjOH pacTojara MOTY OMTH KOPEIMCAHN Ca PEMaHSHTHOM TOJIApU3aIlijoM 300T Jera cy
npahenn y ucnmtuBaanM cucremuma BiFeOs.
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Bismuth ferrite (BiFeOs) is one of the most studied multiferroic materials due to its
unique property of having both ferroelectric and antiferromagnetic ordering at room
temperature. However, high leakage current, difficulties with pure phase synthesis and
porosity of bulk ceramics are some of the drawbacks that still prevent it from being
practically applied. Up to now, many investigations have been conducted to improve
BiFeO; multiferroic properties, either by cation substitutions at the Bi** or Fe** site, or by
applying various synthesis methods.

The spontaneous ferroelectric polarization in bulk BiFeOs lies along one of the [111]
directions of the perovskite structure (space group R3c). The direction of the polarization
can be switched by 180°, 109° and 71°. For the improvement of the ferroelectric properties
of BiFeO3, numerous doping strategies have been demonstrated. In this paper, co-doping
of bismuth ferrite ceramics with La (at Bi-site) and Zr (at Fe-site) was performed. A series
of nine samples with the expected stoichiometry BiiLaFe,Zr,O3.s, for x = 0, 0.10 or
0.15 and y = 0, 0.002 or 0.01, were synthesized by a method of hydro-evaporation of
water-soluble metal salts at 80 °C. The precursor powders were calcined at 650 °C, and
the obtained ceramic powders were pressed and sintered at temperatures between 780 °C
and 835 °C. The Rietveld method was used to refine the XRD patterns of the sintered
samples and obtain information about their crystal structure. The results confirmed that
doping with lanthanum for x = 0.10 stabilize the perovskite structure and does not allow
the formation of secondary phases. Further increasing of lanthanum content to x = 0.15
initiates the transition of the crystal structure from the rhombohedral (S.G. R3c) to the
orthorhombic (S.G. Pnma) phase. The substitution of Bi*" ions by La®" ions at 64 sites in
the perovskite lattice leads to the contraction of the lattice, while the substitution of Fe3*
ions with Zr*" ions at 6a sites brings to the increase of the lattice parameters. Attention
was paid to the angles formed between Bi-Fe-Bi ions, as well as the values for cation-
cation distances in the unit cell, to see if they can be correlated with the polarization in
studied BiFeOj; systems.
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