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Pedepar:

1. MeTo10 po60TH € BUPIlIEHHS HAYKOBOi IPOOJIEMHU, SIKA I10JIAra€ y BCTAHOBJIEHHI 3aKOHOMIPHOCTEN Y 6Y/10Bi,
IpUPOZi XiMiYHOTO 3B’13KY Ta BJIACTUBOCTSIX CIOJIYK Y CUCTEMax JIiTito 3 d-meTasamu Ta p-ejaemeHTtamu III-V rpym;
BU3HA4YeHHi (Pa30BUX PiBHOBAT Y BiJIIOBITHMX CUCTEMAX Ta MOMWYKy (a3 1715 MaTepiasiB XiMiYHUX IKepes CTPyMy Ta
3 0COGJIMBUMU ONITUYHUMMU BJIACTMBOCTSIMU. BUpilleHHS HayKOBOi NpO6IeMU ONIMPAETHCS HA TEOPETUYHI OCHOBU Ta
€KCIIEPMMEHTAJIbHI IiIX0! i3 3a/ly4€HHSIM KOMILIEKCY Cy4YaCHUX METOiB. B po6OTi focifiKeHi oABilHI, OTPilHi
Ta OJIHA [IOYETBIpHA CUCTEMA, 30KPEMA 3aIIPOIIOHOBAHO 3MIHU 10 [IBOX Jiarpam CTaHy MOJBIMHUX cuCcTeM Li-Ag Ta
Li-Bi. [To6ymoBaHo Ta yTOYHEHO i30TepMiyHi nepeTuHu giarpam crany 10 NoTpiliHKX cHUCTeM, B SIKUX icHye 36
CIIOJIyK. BCcTaHOBJIEHA 3aKOHOMIPHICTB, 110 i3 3pOCTaHHAM METAIIYHUX BJIACTUBOCTEN P-€JIEMEHTIB B MEXKaxX IPYIU

3BY)KYETbCSI KOHLIEHTpALlillHa 06J1aCTb, B SIKill yTBOPIOIOTHCS iHTEpMETalivyHi crionyky. [IpoBeneHo kinacu@ikariio



CTPYKTYPHUX TUIIIB CIIOJIYK, SIKi YTBOPIOIOTHCS B JTOCJIIIPKYBAaHMX CUCTEMAX a TAKOX YCiX iHINMX BJIACHUX
CTPYKTYpHUX TUIIIB B cucteMax Li-T-M Ta Li-M-M’ srinHo knacudikauii I1. I. Kpun'skesunda. BctaHoBeHO
3aKOHOMIPHICTb, 1110 i3 3pOCTaHHSM HOMEPY Iepiofy s d-MeTasliB Ta P-€J€MEHTIB 3pOCTa€ KiJIbKiCTb
CTPYKTYPHHUX TUMIB, sIKi Hanexxats 10 10 kacy, i 3MeHIIyeThCsl KiIbKiCTh CTPYKTYPHUX THUIIIB, SIKi HajexXarb 10 5
kiiacy. IIpoBeieHO po3paxyHOK €JIeKTPOHHOI I'YCTUHYU B HU3L CIIOJIYK, IO TO3BOJIMJIO BU3HAYUTH TUIU 3B'SI3KiB Y
nux cronykax: Lil2Cul2,60Al114,37, Li8Cul2+xAl6-x (x = 1,16), Li18Cul5Al7, Lil2Cul6+xAl26-x (x = 3,2), Lil5Cul9Al16,
Li1,36Zr4Si4, Li2-xAgl+xIn3 (x = 0,05), Li2B2C, LiBC3, Li4Ge2B Ta Li9Al4Sn5. CrizaBu 3 0671aCTi TOMOT€HHOCTI
HEeIIepepBHOTO PNy TBEPAOro po3unHy Li(ZnzAll-z) nocaimkeHo K aHOIHI MaTepianu 1id JiTii-ioHHuX 6aTapei i
BCTaHOBJIEHO, 110 cIaB ckiaay Li(Zn0,2A10,8) mae Halikpauli XapakTepucTuky. Ha npukiani Mo#enabHOi cucTeMu
Li-Ag-In 3anrpornioHOBaHO HOBUH MifXif, 10 €KCIIPECHOT0 BU3HAUYEeHHS (a3 B IOTPITHUX CUCTEMaX, sIKi MICTSTB JIiTiH,
a caMe IpoLeC eJIEKTPOXiMIYHOrO AeJIiTiioBaHHs 6araToi Ha JiTiil a3y B pexKuMi in situ 3 ofHOYACHUM
OTPUMAaHHSIM [TOPOLIKOBUX AU(PPAKTOrpaM Ha CHHXPOTPOHHOMY BUIIPOMiHIOBaHHI BUCOKOI iHTEHCHMBHOCTI. Ha
OCHOBI CIIEeKTPiB ONITUYHOrO BiIOMTTS 3 HACTYITHUM MOPiBHSIHHSM KOOPAMHATH KOJIbOPOBOCTI BI€plle BU3HAYEHO
KOJIbOPOBI iHTEpMETAJIiAY, SIKi MOSKHA OTPUMATU 6€3 JOPOTrOLiHHAX METaliB i gKi 6y/1u 6 MPHUBAOIUBUMU [J15
3acrocyBaHHs: LiCu2Al (vepBoHuit), LiCu2Ga (koBTuii), Li2ZnGa (¢pionerosuii) ta Li2ZnIn (cBiTI10-671aKUTHUIA).
[TpoBeneHO KpUCTaNOXIMIUHNIM 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 Li9Al4Sn5. 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:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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