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

Tema gucepranii:
1. Baemonis LInHKYy 3 pigKicHo3eMenbHUMU MeTanamu (La, Ce, Sm, Gd, Tb) ta Ko6ansToMm: (pazosi piBHOBary,
KpUCTaJliYHa CTPYKTypa CIIOJIYK Ta JOesiKi (i3nyHi BIaCTUBOCTI

2. Interaction of zinc with rare earths (La, Ce, Sm, Gd, Tb) and cobalt: phase equilibria, crystal structure of the
compounds and some physical properties

Pedepar:

1. Inceprariist npucBsYeHa JOCTiIPKeHHIO B3aeMOii KOMIIOHEHTIB y noTpiiiHux cucremax {La, Ce, Sm, Gd, Tb}-Co-
Zn. Ha ocHOBi MeTO/IiB pEHTT€HO(A30BOrO i IOKAJILHOTO PEHTTEHOCIIEKTPAJILHOTO aHAi3iB, a TaKOX
nvdepeHLifHOI CKaHy040i KajJlopuMeTpii moby10BaHO i30TepMiyHi repepisu Aiarpam ctaHy Lux cuctem npu 470 K
B [IOBHOMY KOHL€HTpaLiliHOMY iHTepBai. [lifTBepAKEHO iCHYBaHHS 2 BiJOMUX Ta 3HANUIEHO 28 HOBUX TEPHAPHUX
CIIOJIyK. JI7151 BCiX 3HAMIEHMX CIOJIYK 3a JOIIOMOIOI0 METOAY MOPOLIKY Ta MOHOKPUCTAJy BU3HAYEHO KPUCTAJIIYHY
CTPYKTYypy. BCTaHOBJIEHO, IO KPUCTAJIiYHI CTPYKTYPH CIIOJIYK HajeXaTb 40 9 CTPYKTYPHUX TUIIIB, OJIMH 3 SIKUX
ErCuCd2 e HoBuM. BuzHaueHo 0671aCTi FOMOT€HHOCTi 7 TEpHAapHHUX CIIOJIYK i TBEpIUX PO3YMHIB Ha OCHOBI psnly
OiHapHUX CIIOJNYK. Y Pe3yJ/bTaTi JOCiIP)KEHHS 3a/1€KHOCTi HAMarHiueHOCTi Bifi HAllpyK€HOCTi MarHiTHOTO MOJIs Ta
TeMrepaTypu s crnoiayk SmCo4,4Zn0,6 ra SmCo3,2-3,5Zn1,8-1,5 BCTaHOBJIEHO, 11I0 BOHU € (epoMarHeTHKaMHu.

Iia cnonyku SmCo4,4Zn0,6 nociigKeHo HAIPSMOK OCi JIETKOTO HaMarHiuyeHHs, SIKUH CIiBIajae 3



Kkpucranorpadiyaum Hanpsimkom 00l [TpoBenieHO es1eKTpoxiMiuHe rifipyBaHHsI CIIJIaBY 3 00J1aCTi iCHyBaHHS
crionyku LaCo4,47Zn0,6 Ta criaBsiB 3 06s1acTell FOMOreHHOCTI TBepaux po3unHiB LaNiS-xZnx i SmNi5-xZnx.
BusBiieHo, 10 Lii CIIJIaBU XapaKTePU3YIOThCSI BUCOKOIO a6COPOLiIHOI0 €MHICTIO i MOXKYTb OYTH BUKOPHMCTaHI SIK
Marepianu A aHOAIB B METANTIPUIHUX IPKEPeJax CTPyMy. B 3ay1€5KHOCTI Bif, CKJlafly Ha OCHOBI TaKUX CIIJIaBiB

MOXYTb OYTU CTBOPEHI JIKepesia CTpyMy 3 MUTOMOIO eHeprieto 50-100 Br-rop /Kr.

2. The thesis is devoted to the investigation of the components interaction in the {La, Ce, Sm, Gd, Tb}-Co-Zn
ternary systems. The isothermal sections of the phase diagrams at 470 K over the whole concentration range were
constructed by X-ray phase, local X-ray depressive analyses and differential scanning calorimetry. The existence of
2 ternary compounds with CeCr2AI20 structure type was confirmed. The existence of 28 new ternary compounds
was found and their crystal structure was determined. The crystal structures of the compounds belong to 9
structure types; one from them ErCuCd2 is new. The homogeneity regions are determined for 7 ternary
compounds and for the solid solutions on the basis of a number of binary compounds. Dependences of the
magnetization from the magnetic field and temperature for the SmCo04,4Zn0,6 and SmCo3,2-3,5Zn1,8-1,5 ternary
compounds were investigated. These compounds show ferromagnetic properties. The direction of the light
magnetization axis for the SmCo4,4Zn0,6 compound was investigated. It coincides with the crystallographic
direction 00l The electrochemical hydrogenation of the alloys from homogeneity range of the LaCo4,4Zn0,6
ternary compound and solid solutions LaNi5-xZnx and SmNi5-xZnx was carried out. These alloys are
characterized by high absorbing capacity and would be using as anode materials in the metal hydride current
sources. The current sources with specific energy of 50-100 W-h /kg would be originated depending on the

composition.
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