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Ha3sBa po6oTH aHIJIilICbKOIO:

New intermetallics: synthesis, chemical and structural tuning to ensure high energy efficiency

Pedepar yKpaiHCBKOIO:

O6’ekTamMu JOCTiIKEeHHS € 6araTOKOMIIOHEHTHI MeTaliqyHi CUCTEMU, HOBi iHTEpMETaJiix, TBEP/i PO3YNHU Ha OCHOBI
P3M (f-enemenri), s-enemenrTiB (Li, Na, Mg), p-enemenris III-V rpyn (Ga, In, Ge, Sn, Sb) 3 ocobnuBumu ¢iznuko-
XiMIYHMMU BJIACTUBOCTSIMU, HEOOXiTHUMU JJIs1 CTBOPEHHS Cy4yaCHUX eHeproedeKTUBHUX MaTepiaiB 3
[OKpallleHUMU XapaKTeprucTukamu. [IpeameTom po6oTu € $pa3oBi piBHOBArM y 6araTOKOMIIOHEHTHUX METaJIiYHUX
CUCTeMax, KpUCTajiyHa CTPYKTypa Ta Pi3MKO-XiMidHi BJaCTUBOCTI iHTEPMETAIIYHUX CIOJIYK, & TAKOXK
BCTAHOBJIEHHSI KPUCTAJIOXiMiYHMX 3aKOHOMIPHOCTE! YTBOPEHHS LibOBUX (a3, ONTUMI3allisi CUHTe3y, peKOMeHaii
10,0 IPUKJIAJHOTO 3aCTOCYBaHHs Ta po3pobKa eHeproeeKTUBHUX MaTepiasiB. MeTolo IPOeKTy € CUHTE3 Ta
po3po6Ka HOBUX eHeproeeKTUBHUX MaTepiasiB (BCTAHOBJIEHHS KOPEJIALill Ta B3a€MO3B'SI3KiB MK CKJIaZIoM,
CTPYKTYPOIO CUHTE30BaHUX (Pa3 Ta BIACTUBOCTSIMU MaTepiasiiB Ha ixHill OCHOBI, iHTepIpeTalis 0CO6INBOCTEN
XiMiYHOI B3a€MOJii KOMIIOHEHTIB y METAJIIYHUX CUCTEMAX, BUBHAYEHHS KPUCTAJIIYHOI CTPYKTYPU HOBUX
inTepmeranizis). Onep>kaHHs OTEHLTHMX MaTepiasiB 3 IePCIEKTUBHUMHU, TOKPAIleHMMHU eHeproeeKTUBHUMU
XapaKTepPUCTUKaMu Oyfe 3ilCHIOBATUCS LIIXOM MoauiKalii iCHyl04MX Ta BIIPOBAIKEHHS HOBHUX.
ExcriepuMeHTasIbHi 1aHi OTPUMaHi 3 BUKOPUCTaHHSIM Cy4YaCHUX METOJIIB OCIiI>KeHHs (peHTreHo(a30oBui,
PEHTT€HOCTPYKTYPHUI, CKaHyl04a €JIEKTPOHHA MIKPOCKOIIisl, EHEPrOJUCIIEPCiiHA PEHTTE€HIBCbKA CIIEKTPOCKOIIi,
PeHTreH-(JIyOpeCLieHTHA CIIEKTPOCKOMIS, TU(pepeHLiNHNNI TePMiYHUI i TEpMOTrpaBiMETPUYHNIN aHAJIi3,
eJIEKTPOXiMiuHe Ta razodasHe rigpyBaHHs) i 0671aiHaHHS. Briepine cMHTe30BaHO TBePZi POo3urHU Ha OCHOBI Th2Nil7
(merosani Nd, Zn, Mg i Li), La2Mg17 (sierosasi Sn, Sb, Ni),TbCo5 (nerosani Li, Mg, Al, Si i Sb), Tb2Ni7 (nerosaHi Al,
Ga, Sn, Sb, Mg i Li) Ta focinxeHo ixHi e1eKTpoxiMiyHi BIaCTUBOCTI. JJOC/IiIpKEHO e1IeKTPOXiMiuHi Bl1aCTUBOCTI

€JIEKTPOJIiB Ha OCHOBI (pa3 i3 0671acTi romoreHHOCTi TBephoro po3unHy HoNiAll-xInx (0 < x < 1).

Pedepar aHIJIiHCBKOIO:

The objects of research are multi-component metallic systems, new intermetallics, solid solutions based on rare-
earth (f-elements), s-elements (Li, Na, Mg), p-elements of III-V groups (Ga, In, Ge, Sn, Sb) with special
physicochemical properties necessary for the creation of modern energy-efficient materials with improved
characteristics. The subject of the work is phase equilibria in multi-component metal systems, crystal structure
and physico-chemical properties of intermetallic compounds, as well as establishment of crystal-chemical
regularities of the formation of target phases, optimization of synthesis, recommendations for practical application
and development of energy-efficient materials. The aim of the project is the synthesis and development of new
energy-efficient materials (establishing correlations and relationships between the composition, structure of
synthesized phases and properties of materials based on them, interpretation of the features of the chemical
interaction of components in metal systems, determination of the crystal structure of new intermetallics
compounds). Obtaining potential materials with promising, improved energy-efficient characteristics will be
carried out by modifying existing ones and introducing new ones. Experimental data were obtained using modern
research methods (X-ray phase, X-ray structural, scanning electron microscopy, energy dispersive X-ray
spectroscopy, X-ray fluorescence spectroscopy, differential thermal and thermogravimetric analysis,
electrochemical and gas-phase hydrogenation) and equipments. Solid solutions based on Tb2Nil7 (doped with Nd,
Zn, Mg and Li), La2Mg17 (doped with Sn, Sb, Ni), TbCo5 (doped with Li, Mg, Al, Si and Sb), Tb2Ni7 (doped with Al,
Ga, Sn, Sb, Mg and Li) were synthesized for the first time and their electrochemical properties were investigated.
The electrochemical properties of electrodes based on phases from the region of homogeneity of the HoNiAll-xInx



solid solution (0<x<1) were studied.
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