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1. Oco6MBOCTi OTPUMaHHS HAHOKPUCTAJIIYHMX MAHTaHITIB Ta iX €JIeKTPUYHI i MarHiTHI BJIACTUBOCTI

2. Characteristics of manufacturing of nanocrystalline manganites and their electrical and magnetic properties

Pedepar:

1. luceprauisa nprucBga4eHa OTPMMAHHIO HAHOKPUCTAIIYHMX MAHTaHITIB i BCTAHOBJIEHHIO B3a€MO3B'SI3KYy MK
pO3MipamMy KpUCTAJITiB Ta iX BIaCTUBOCTSIMU. BCTaHOBIIEHO, IO XOJIOHE i30CTaTUYHE [TPpeCyBaHHs iHTeHCUiKye
MIPOLIEC CUHTE3y MAHTaHITIB JIAHTAHY, 3HUXKYE MOr0 TEMIIEPATypPy i CTpUMYe 3pOCTaHHS KPUCTaliTiB. OTpUMaHi
Pe3yJbTaTU JO3BOJIMIIN PO3POOUTU METOMUKY OTPMMAaHHS MAHTaHITiB B HAHOKPUCTaJIIYHOMY CTaHi 3 CepeiHiMU
pO3MipaMy KpUCTaJITiB ak 10 6 HM. []714 3paskiB ckiaay La0,7Mn1,303+nenbta i (La0,65Sr0,35)0,8Mn1,203+aenbTa
3 po3MipaMu KpPUCTaJITIiB Bif 6 70 200 HM €KCIIepUMEHTAIbHO TI0OKa3aHOo, 110 KOEPLUTHBHE II0JIE€ B MAHTaHiTaxX
Jocsirae MaKCHMaJIbHUX 3HAY€Hb IIPYU PO3Mipi KPUCTaiTiB 6113bK0 70 HM i IOBHICTIO 3HUKAE /1151 MAHTAHITY
JIaHTaHy 3 KPUCTaJliTaMU ~6 HM BHACJIiOK TOCATHEHHS CyllepIlapaMarHiTHOro ctaHy. [1py 3MeHIIeHHi po3Mipy
KPUCTAJIITIB 3pOCTae €JIEKTPOOIIIP, 3HUKYEThCA TYHEJIbHANM MArHiTOOIIP 3pasKiB i 3MiHIOETbCA TemIiieparypa Kiopi.

BcTaHOB/IEHO, 110 LIJIBHICTD i €1EKTPOMArHiTHiI BJIaCTUBOCTI MAHTIaHITOBOI KepaMiky iCTOTHO 3ay1eXaTh Bifl



BUXiJJHOTO PO3Mipy KpUCTaJIITiB NOPOLIKY. [IpoBefeHi BUMipy J03BOJISIIOTh 3pOOMTH BUCHOBOK IIPO T€E, IO
MI’K3€pEHHI MeXXi MOXKYTb BiJlirpaBaTH KJIIOYOBY POJIb y BIACTUBOCTSIX KEPaMiKU. Y CBOIO Yepry, CTPYKTypa MexXi

3€pHa 0OYMOBJIEHA OCOOJIMBOCTSIMU CIiKAaHHSI HAHOKPUCTAIiYHUX KOMIIAKTiB.

2. The thesis is devoted to manufacturing of nanocrystalline manganites and to establish the relationship between
their crystallite size and properties. It is found that the cold isostatic pressing intensifies the synthesis of
lanthanum manganite, reduces its temperature and inhibits the growth of crystallites. The obtained results allowed
to develop a technique for manufacturing of manganites in the nanocrystalline state with average crystallite sizes
down to 6 nm. For samples of La0,7Mn1,303xd and (La0,65Sr0,35)0,8Mn1,203+d with crystallite sizes from 6 to
200 nm was experimentally demonstrated that the coercive field in manganites reaches its maximum when the
size of the crystallites is about 70 nm and completely disappears for lanthanum manganite crystallites with ~6 nm
due to reaching the superparamagnetic state. As the crystallite size of the samples decreases, the resistivity and
coercive force increase, the tunneling magnetoresistance decrease and the Curie temperature changes. It was
established that the density and electromagnetic properties of manganite ceramics depend on the initial size of
the crystallites of the powder. The measurements suggest that the grain boundaries can play a key role in the
properties of ceramics, and the structure of grain boundaries caused by the characteristics of sintering of
nanocrystalline powder compacts.
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