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Pedepar:

1. MeTor0 pob0TH € BUpilIeHHs] HAYKOBOi ITpobJieMy, sIKa M0JISITa€ Y BCTAHOBJIEHHI 3aKOHOMIPHOCTEH y 6YHOBI,
IIPUPOJi XiMiUHOTrO 3B'513KY Ta BJIaCTUBOCTSIX CIIOJIYK Y CUCTEMAX JiTito 3 d-MeTasamu Ta p-esemeHTamu III-V rpym;
BM3HAY€HHi (pa30BUX PiBHOBAT Y BiJ[IOBIAHUX CUCTEMAaX Ta MOLIYKY (a3 AJg MaTepiasiB XiMiYHUX IPKEPEJ CTPYMy Ta
3 0COOIMBUMU ONTUYHUMHU BJIACTUBOCTSIMU. BupilleHHs HayKOBOi Ip0o6ieMr ONTUPAETHCSI HA TEOPETUYHI OCHOBU Ta
€KCIIEpMMEHTAaJIbHI IiAX0H i3 3aIy4yeHHSIM KOMILIEKCY Cy4YaCHUX METOfiB. B po6OTi focifkeHi noaBiiiHi, OTpilHi
Ta OJlHa [IOYETBipHA CUCTEMa, 30Kpema 3alIpoIIOHOBAHO 3MiHHU JO JBOX JiarpaM CTaHy NoABiliHuX cucteM Li-Ag Ta
Li-Bi. [IobymoBaHO Ta yTOYHEHO i30T€pMiyHi NepeTuHN Aiarpam crany 10 NOTPifiHMX CUCTEM, B SIKUX iCHye 36
CIIOJIyK. BCcTaHOBJIEHA 3aKOHOMIPHICTB, IO i3 3pOCTaHHAM METAIIYHUX BJIACTUBOCTEN P-€JIEMEHTIB B MEXKaX IPyIu
3BY)KY€ETbCSI KOHLIEHTpalliliHa 06J1aCTb, B SIKill yTBOPIOIOTHCS iHTepMeTalivHi crionyku. [TpoBeneHo kiacudikaliio
CTPYKTYPHUX THIIIB CIIOJIYK, SIKi YTBOPIOIOTHCS B JOCJIIKYBAaHUX CUCTEMAX A TAKOX YCiX IHIIMX BIACHUX
CTPYKTYPHHUX TUMIB B cucTemax Li-T-M ta Li-M-M’ srinno knacudikauii I1. I. Kpun'skeBuua. BctaHoBieHo

3aKOHOMIPHICTb, 1110 i3 3pOCTaHHSM HOMePY Iepiofy [ d-MeTasliB Ta P-eJIeMEHTIB 3pOCTa€ KiIbKIiCTbh



CTPYKTYPHHUX TUMIB, sIKi Hanexxats 10 10 kyacy, i SMeHIIyeThCsl KiIbKiCTb CTPYKTYPHUX THUIIIB, SIKi HasexXarb 10 5
kisacy. [IpoBeieHO PO3PaxXyHOK €JIEKTPOHHOI I'yCTUHNU B HU3LIi CIOJIYK, 110 JO3BOJIUJIO BU3HAYUTY TUIX 3B'SI3KiB Y
nux crosaykax: Lil2Cul2,60Al114,37, Li8Cul2+xAl6-x (x = 1,16), Lil8Cul5Al7, Lil2Cul6+xAl26-x (x = 3,2), Lil5Cul9Al16,
Li1,36Zr4Si4, Li2-xAgl+xIn3 (x = 0,05), Li2B2C, LiBC3, Li4Ge2B Ta Li9Al4Sn5. CrisaBu 3 0671aCTi TOMOT€HHOCTI
HEIIepPEePBHOTO Py TBEpHOro po3uuny Li(ZnzAll-z) nocmigkeHo K aHOHI MaTepiau i JiTii-ioHHuX 6aTapei i
BCTaHOBJIEHO, 1110 ciyiaB ckaaay Li(Zn0,2A10,8) mae Halikpali xapakrepucTuky. Ha npukianai MofeabHOi cucTeMu
Li-Ag-In 3anrpornloHOBaHO HOBUH MiJXif, 10 €KCIIPECHOT0 BU3HAUYEHHS (a3 B IOTPIMTHUX CUCTEMAX, sIKi MICTSTB JIiTil,
a came NpoLec eJeKTPOXiMIiYHOTrO AeiTiioBaHHs 6araToi Ha JIiTiil (pa3u B pexxuMi in situ 3 oiHOYaCHUM
OTPUMAaHHSM [IOPOLIKOBUX AUPPAKTOrpaM Ha CHHXPOTPOHHOMY BUIIPOMiHIOBaHHI BUCOKOI iHT@HCHUBHOCTI. Ha
OCHOBI CIIEKTPiB OII'TUYHOrO BiIOMTTS 3 HACTYIIHUM MOPiBHSIHHSM KOOPAMHATH KOJIbOPOBOCTI BI€plIe BU3HAYEHO
KOJIbOPOBI iHTEpMETAJIiiY, SIKi MOSKHA OTPUMATH 6€3 JOPOTrOLiHHAX METAalIB i gKi 6y/1u 6 MPHUBAOIUBUMU [JIS
3acrocyBaHHs: LiCu2Al (vepBoHuit), LiCu2Ga (ckoBTuii), Li2ZnGa (¢pionerosuii) ta Li2ZnIn (cBiT10-671aKUTHUIA).
[TpoBeneHO KpUCTaNOXiMiUHMI aHali3 HOBUX CTPYKTYpHUX TuUIiB Lil2Cul2,60A114,37, Li8Cul2+xAl6-%, Lil8Cul5Al7,
Li2-xAgl+xIn3, Li278(In,Ag)154, Li2B2C, LiBC3, LiB2C2, Li4Ge2B Ta Li9Al4Sn5.

2. The purpose of the work is to solve a scientific problem, which consists in establishing regularities in the
structure, nature of the chemical bond, and properties of compounds in lithium systems with d-metals and p-
elements of groups III-V; determining phase equilibria in relevant systems and finding phases for materials of
chemical current sources and with unique optical properties. The solution to the scientific problem is based on
theoretical foundations and experimental approaches with the involvement of a complex of modern methods.
Double, triple, and one quadruple system are investigated. In particular, changes to two state diagrams of binary
Li-Ag and Li-Bi systems are proposed. The isothermal intersections of state diagrams of 10 ternary systems, in
which 36 compounds are formed, were constructed, and refined. A regularity has been established that with the
growth of the metallic properties of p-elements within the group, the concentration region in which intermetallic
compounds are formed narrows. The classification of the structural types of compounds that are formed in the
studied systems and all other structural types in the Li-T-M and Li-M-M' systems according to the classification of
P. I. Krypyakevich was carried out. The regularity was established that with the increase in the period number for
d-metals and p-elements, the number of structural types belonging to class 10 increases and decreases the
number of structural types belonging to class 5. The electron density was calculated in a number of compounds,
which made it possible to determine the types of bonds in these compounds: Li12Cul2,60Al14,37, Li8Cul2+xAl6-x (x
=1,16), Li18Cul5Al7, Li12Cul6+xAl26-x (x = 3,2), Lil5Cul9All6, Li1,36Zr4Si4, Li2-xAgl+xIn3 (x = 0,05), Li2B2C, LiBC3,
Li4Ge2B and Li9AI4Sn5. Alloys from the homogeneity region of the continuous Li(ZnzAll-z) solid solution series
were investigated as anode materials for lithium-ion batteries and established that alloy with composition
Li(Zn0,2A10,8) has the best characteristics On the example of the Li-Ag-In model system, a new approach to the
express determination of phases in ternary systems containing lithium is proposed, namely, the process of
electrochemical delithiation of the lithium-rich phase in situ with simultaneous acquisition of powder
diffractograms on synchrotron radiation high intensity. Based on the optical reflectance spectra, followed by the
comparison of chrominance coordinates colored intermetallics that can be obtained without precious metals and
that would be attractive for use are identified for the first time: LiCu2Al (red), LiCu2Ga (yellow), Li2ZnGa (purple),
and Li2ZnlIn (light blue). A crystal-chemical analysis of new structural types Li12Cul2,60A114,37, Li8Cul2+xAl6-X,
Li18Cul5Al7, Li2-xAgl+xIn3, Li278(In,Ag)154, Li2B2C, LiBC3, LiB2C2, Li4Ge2B and Li9Al4Sn5.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
Ba)KJIMBYX MPO6GJIEM PO3BUTKY HayKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1J1s1 3a6e3le4yeHHs KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIoro pO3BUTKY

CyCIiJIbCTBA i Aep>KaBy

CrpareriyHuii NpiOpUTETHUH HANIPSIM iHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH
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