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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. CuHTe3 Ta KpUCTaIiuHa CTPYKTypa CIOJIyK romMoJioriyHoi cepii M2Cu203-CuO2 (M = Ca, Sr, Pb, Bi)

2. Synthesis and crystal structure of compounds of the homologous series M2Cu203-CuO2 (M = Ca, Sr, Pb, Bi)

Pedepar:

1. 3a pe3ysibTamu PEHTIeHO(A30BOr0 Ta PEHTTEHOCTPYKTYPHOTO aHali3iB JOCIiIKEHO BIIJIMB YaCTKOBOTO
3aMillleHHs] KOMIIOHEHTIB Ha YTBOPEHHS Ta HECIIBBUMipHY CTPYKTYypy crionyku (Ca6Sr8)Cu24041 - npencraBHUKA
romosoriuyHoi cepii M2Cu203-Cu0O2, a came 3amimeHnHs aTomiB Ca/Sr atomamu p-esiemeHTiB I1I-V rpyn
nepiopnyHoi cuctemu (Bi, Pb, Sb, Sn, In, Ge, Ga), Y, pinkicHozemenpHux metainis (Gd, Dy, Er, Yb), a Takoxx atomiB Cu
aromamu Co a6o Ni. MeTo0M MOHOKPUCTaTy BU3HAYEHO KOMIIO3UTHY CTPYKTYPY iHIIOrO IIpeJcTaBHUKA cepii
[M2Cu203]m[CuO2]n - cnoayku (Ca0,595r0,39Bi0,02)10Cul7029 3i cniBBigHOMEHHIM M /N = 5 /7. ONTUMI30BaHO
YMOBYU CUHTE3Y NOJIKPUCTANIYHUX 3pa3KiB METONIOM TBepHOo(a3Hoi peakliii Ta 3alIpOIIOHOBAHO aJbTePHATUBHUN
METO/, CUHTE3Y MapyBaTUX KyIIPaTiB OKMCHEHHSIM iHTepMeTalifiB. 3 11iel0 METOI0 BUBYEHO B3a€EMOJIiI0 KOMIIOHEHTIB
y noTpitHux cucremax Sr-Y-Cu ta Sr-Cu-Bi; BcTaHOBEHO (a30Bi piBHOBArM, MiATBEPAKEHO iCHYBaHHS TEPHAPHOI
criostyku SrCuBi, BCTAaHOBJIEHO YyTBOPEHHSI TBEPAOro po3unHy (Srl-xYx)Cub. B pe3ysbTati BUBYEHHS 3a7I€XKHOCTI
MAarHiTHOi CIPUIHSTIUBOCTI Bifl TeMniepaTypu Ta Hanpy>keHocTi ross g (Ca,Sr,Y)14Cu24041 i3 pisHum BMicTOM Y

BCTaHOBJIEHO, 1110 CIIOJIYKH € ITapaMarHeTUKamMu IIpyU TeMIepaTypax BUILKX 32 TEMIIEPATYPY KUIIiHHS PifKoro asory,



a 306i7bLIEHHS BMICTY iTpilo IPU3BOAUTS [0 30i/blI€HHS 3HAY€HHSI MarHiTHOI CIIPUNHSTIMBOCTI.

2. The influence of a partial substitution of the components on the formation and incommensurate structure of
(CabSr8)Cu24041, a representative of the homologous series [M2Cu203]m[CuO2]n with m/n = 7/10, was
investigated by X-ray diffraction. The Ca/Sr atoms were partly replaced by atoms of a p-element of the group III-V
of the periodic system (Bi, Pb, Sb, Sn, In, Ge, Ga), Y, or rare-earth metal (Gd, Dy, Er, Yb) atoms, and Cu atoms by Co
or Ni atoms. The crystal structure of another representative of the [M2Cu203]m[CuO2]n series,
(Ca0.59Sr0.39Bi0.02)10Cul7029 with m/n = 5/7 was determined by single-crystal X-ray diffraction. The synthesis
of polycrystalline samples by solid-state reaction was optimized and an alternative method for the synthesis of
layered cuprates by oxidation of intermetallics was proposed. For this purpose the interaction of the components
in the Sr-Y-Cu and Sr-Cu-Bi ternary systems was studied and phase equilibria were established. The existence of
the ternary compound SrCuBi was confirmed, and the formation of a solid solution (Sr1-xYx)Cu5 was observed.
Studies of the temperature and field dependences of the magnetic susceptibility of (Ca,Sr,Y)14Cu24041 compounds
with different yttrium content showed paramagnetic properties at temperatures above the boiling temperature of
nitrogen. The magnetic susceptibility increases with increasing yttrium content.
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