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II. Etran BukoHnauus JiP
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CUCTEMaxX
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IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0co0H (260 ITIB ¢i3zuyHOi 0c00H): JIbBiBCHKMII HALIOHATIBHMIA
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Kopg 3a €IPIIOY: 02070987

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:
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Poamip opranisarii:

Tenedon: 032 2394122 , 032 2616048

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Kopg 3a €IPIIOY: 37536162

Micue3Haxoa>KeHHS: np-T [Tepemory, 10, m. Kuis, Kuis, 01135, Vkpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: Ka6iner MiHicTpiB Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 406-82-00, 406-83-80

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kopg, nporpamHoi kiacudikarii BuzaTkis i KpeguryBanHs (KITKBK): 2201040

GakTuunmit o6car ¢piHaHcyBaHHS (THC. TpH.): 820.886




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3, KpucTajiyHa CTPYKTYpPa, BJIaCTUBOCTI HOBUX CIIOJIYK i ()a30Bi piBHOBAru B MeTaJIiUHUX CUCTEMAX

Ha3sBa po6oTH aHIJIilICbKOIO:

Synthesis, crystal structure, properties of new compounds and phase equilibria in metal systems

PedepaT ykpaiHCbKOIO:

HJIP € 4aCTMHOIO CMCTEMATUYHUX 0araTOpiYHUX AOCIIPKEHb iIHTEPMETAIIYHUX CIIOJIYK, Ki MPOBOIATh Ha Kadenpi
HeopraHiyHoi ximii JIbBiBCbKOTrO HalliOHAJIBHOTO yHiBepcUTeTy iMeHi IBaHa OpaHKa 3 METOI0 PO3LMKPEHHS 3HaHb IIPO
1eil KJIaC PEYOBUH i CUHTE3y HOBUX CIIOJIYK, LIJO MOXYTb CTaTh OCHOBOIO MailbyTHiX MaTepiaiB i3 3ajaHIMU
BJIaCTMBOCTSIMU. O6'€KT NOCIIIPKEHHS - TPU- Ta OijibIlle KOMIIOHEHTHI CUCTEMM 32 YYaCTIO PiIKiCHO3eMeJIbHUX
METaJliB, IepeXigHNX MeTaJliB i p-eseMeHTiB. Po6oTa Bkimovyasa ¢i3uko-xiMiyHe JOCHiIpKEeHHS Aiarpam CTaHy,
BU3HAYEHHS KPUCTAJIYHOI CTPYKTYPH, BUMIPIOBaHHSI OKPEMUX BJIACTUBOCTEH, TaKUX SIK €JIEKTPUYHUH OTIip,
TEPMOEJIEKTPOPYLIiHA CUJjla, MaTrHITHA CIIPUMHAT/IUBICTD TA HAMArHi4Y€HiCTh, KPUCTAJIIOXIMIYHMN aHai3 i
KBaHTOBO-XiMi4Hi PO3paxyHKU. MeToM JOCiIKEHHS - €JIeKTPOAYroBa IJIaBKa, [IJIaBKa Y BUCOKOYACTOTHUX IeYaXx,
TepMidHa 06poOKa, MIKPOCTPYKTYPHUY aHAaJIi3, eHEepProAuCIepCifiHa peHTIeHiBChbKa CIIEKTPOCKOIIif,
IvdepeHLiaTbHUN TEPMIYHUI aHali3, pEHTreHiBCbKa AU PaKTOMETpisl (METOAM 10JIi- Ta MOHOKPUCTAIy). Brepiue
11o6yJ0BaHO i30TepMiyHi Ilepepisu giarpam cTaHy 47 6araTOKOMIIOHEHTHUX CUCTEM Y IIOBHOMY 260 YaCTKOBOMY
KOHILIEHTPaLitHOMY iHTepBali. [Jo po3pobseHoi KoHLenii nosyianrysuii 6araTOKOMIOHEHTHUX CUCTEM MOKJIAIEHO
TepMOJVHAaMIYHUI, PO3MipHUI, €JIEKTPOHHUI Ta KPUCTAJIOXiMiYHUI (paKkTOpyU. Bu3HaueHO KpUCTaliYHy CTPYKTYPY
212 cnostyk Ta 6araTOKOMIIOHEHTHUX a3, cepen sIKux 17 - IpeCTaBHUKYA HOBUX CTPYKTYPHUX THUIIIB.
KpucrasioximiyHM# aHasi3 1oKa3as, 10 CTPYKTYPU CIIOJYK 3a KOHLEIILII€I0 TOMOJIOTIYHOI iIHBapiaHTHOCTI HajleKaThb
10 OAMHANUATH KiaciB. Haiibinple npencTaBHUKIB Ma€ TPUTOHAJIbHO-TIPU3MATUYHUI KJlac CTPYKTYP (44,1 %). 3a
KOHLeMNllieo pparMeHTapHoi 6y0BU CTPYKTYPU PO3[iJIeHO Ha I'SITh CEPiil, 3 SIKUX Cepisl JBOIAPOBUX CTPYKTYP Ma€e
54,9 % npencTaBHUKIB. JIoCiI)K€HO €/1IeKTPUYHi, MarHiTHI Ta JesKi iHIi B1acTUBOCTI AJ1s1 60 CUHTE30BaHUX CIIOJIYK
i TBEpAUX PO3YMHIB. BiNbIIICTh 3 HUX XapaKTEPU3YETbCSA METAIIYHUM TUIIOM IIPOBIGHOCTI Ta € MapaMarHeTUKaMu
Kropi-Beiica. [IpoBeieHO 4aCTKOBI 3aMiH KOMIIOHEHTIB Ta JOJABaHHS JIETYIOUUX €JIEMEHTIB 7151 BUBUEHHS iXHBOTO
BILJIMBY Ha Qi3UyHi BIaCTUBOCTI. 111 6araTOKOMIIOHEHTHUX iHTepMeTai/liB CHCTEeMAaTU30BaHO Pi3Hi criocobu
BIIOPSIIKOBAHOTO Y1 HEBIIOPSIKOBAHOTO 3aMillleHHS aTOMIB Ta BUBEJEHO (PAaKTOPH, 0 BU3HAYAIOTh XapaKTep
3aMillleHHs. BUBEEeHO aJrOpUTM B3a€MO3B'A3KY CKJIaJ-CTPYKTYpa-BIaCTUBOCTI [JIs1 OKPEMUX T'PYII iHTEpMeTalifiB.
Knacudikosano gani o 114000 HeopraHiyHUM ¢asaM y Bi[IOBIIHOCTI 10 IXHIX CTPYKTYPHUX TUIIB. 32 TEMATUKOIO
HAyKOBOTO JOCJIIPKEHHS 3aXUILEHO 4 nucepTaliliiHi po60oTH Ha 3M00yTTSI HAYKOBOT'O CTYIIEHSI KAHIWATa XiMiYHMX
HayK, ony6s1ikoBaHO 2 MoHOrpadii, 90 HayKoBUX CTaTeil, 3 HAX - 59 y )XypHasax, 0 BXOAATb 40 HAYKOMETPUYHUX
0a3 jaHux, Ta Te3u 105 nomnoBinell Ha HAayKOBUX KOHPEPEeHLIisX, 3 HUX - Te3U 66 [omoBifell Ha KoOHpepeHLisx, 10
BXOJATh 10 HAYyKOMETPUYHUX 6a3 JaHMX, OTPMMAHO 3 MaTEHTH YKPaiHu Ha KOPUCHY MOJieJb. BizomocTi npo
KPUCTaIiYHy CTPYKTYPY BKJIIOU€HI Y MibKHapoHi 6a3u gaHux HeopraHiyHux cnosyk (PCD, CIIA; ICSD, HimeuunHa;
ICDD, CIIIA). HaykoBi pe3ysibTaTy TaKOK BUKOPMCTAHi K MPUKJIAAX Y Kypcax HeopraHiuHoi ximii Ta kpucTanoximii
17151 6aKasiaBpiB i MaricTpis JIbBIBCbKOTO yHiBEpCUTETY. [lepCrIeKTUBHUMU cepefi AOCTiIKEeHUX CIIOYK €
iHTepMeTasiuHi HaniBIPOBINHUKY 31 CTPYKTYpOIo TUIly (a3 HamiB-I'eliciepa, Ki MOXyTb OyTU BUKOPUCTAaH] 51K
TEPMOEJIEKTPUYHI Ta TEpMOMETPUYHI MaTepianu. [ npuKiaay, crias Ha 0ocHOBI LlupkoHiro, Hikesto i Ctanymy,
SIKUI XapaKTepU3yeThCs BB OiIbLUIMM 3HAYEHHSIM TEPMOEJIEKTPOPYLIIMHOI CUJIY Y IIOPIBHSHHI 3 IPOTOTHUIIOM,
PEKOMEHJ0BAHUM SIK MaTepiasl [j1g TepMOIap i TEpMOEJIEMEHTIB; OTPUMAHO [Ba IIAaTEHTH YKpaiHU. BigkpuTo HOBY
KOOpAMHaLiHy crioyayKy Rh2Se9Br6, sika MicTUTh ecTUeHTaTHU Jtirany, - KopoHy Se9. [TokasaHo noTteHLiHe
3aCTOCYBaHHS CIIOJIYKU Y KaTaJIiTUYHUX IIPOLecaX; OTPUMAHO NaTEeHT YKpaiHu. KprcranoximMiyHi 3aKOHOMIpHOCTI Ta
KpucTanorpadiyHi XxapaKTepruCTUKU HEOPraHiuHUX CIIOJIYK, CUHT€30BaHUX i BUBYEHUX ITPU BUKOHaHHI H]IP, MaloTh

Ba’KJIMBE 3HAYEHHS 151 MOJI€JIIOBAaHHSI B3aeEMOZii XiMiYHUX €JIeMEHTIB, i /17151 paljioHanizalii po3pob6ieHHs



MarepiasiB i3 3aJaHMMHU BJIACTUBOCTAMU, 110 MiATBEPAPKEHO HAYKOBLSAMU IHCTUTYTY 3arajibHOI Ta HEOPTaHiYHOI
ximii im. B.I. Beprancskoro HAH Ykpainu Ta IHCcTUTYyTY po6siem maTepiano3HaBcersa im. .M. Opanuesuya HAH
YKpainmu.

Pedepar aHIJ1iHCBKOIO:

This research work is part of a long-term ongoing investigation of intermetallic compounds carried out at the
Department of Inorganic Chemistry of the Ivan Franko National University of Lviv with the aim to increase our
knowledge of this class of substances and synthesize new compounds that may form the basis of future materials
with tailored properties. The research work focused on three- or more component systems containing rare-earth
metals, transition metals, and p-block elements. The work included physical-chemical investigation of phase
diagrams, determination of crystal structures, measurements of selected properties, such as electrical resistivity,
thermoelectric power, magnetic susceptibility and magnetization, crystal-chemical analysis, and quantum-
chemical calculations. The following experimental methods were commonly used: arc melting, induction melting,
heat treatment, microstructure analysis, energy-dispersive X-ray spectroscopy, differential thermal analysis, X-ray
powder diffraction, and X-ray single crystal diffraction. Full or partial isothermal sections of the phase diagrams of
47 multicomponent systems were constructed for the first time. A concept of polyangulation was developed for
multicomponent systems, considering thermodynamic, size, electronic and crystal-chemical factors. The crystal
structures of 212 compounds were determined, 17 of which were found to represent new structure types. The
crystal-chemical analysis showed that, according to the concept of topological invariance, the structures belong to
11 different classes, of which the trigonal-prismatic class has the highest number of representatives (44.1 %),
whereas according to the concept of modular structures, they can be subdivided into five series, of which the
series of two-layer structures alone groups 54.9 %. Electrical, magnetic and other properties were measured for
60 of the compounds and solid solutions synthesized within the research work; most of them showed metallic type
of conductivity and Curie-Weiss paramagnetism. Partial replacement of the constituents and addition of alloying
elements was carried out to study the effect on the physical properties. Systematization of different kinds of
ordered or disordered substitution of the atoms in multicomponent intermetallics was proposed and factors
governing the substitution were derived. Algorithms describing the composition-structure-properties relationship
were developed for particular groups of intermetallics. Data for 114000 inorganic phases were classified according
to their structure types. Results of the scientific research carried out within the project have been published in
four PhD theses, two monographs, and 90 scientific articles (59 in journals included in scientometric databases),
and presented at national and international conferences (105 conference abstracts of which 66 included in
scientometric databases); 3 patents of Ukraine were obtained. The crystallographic data have been included in
international databases on inorganic compounds (PCD, USA; ICSD, Germany; ICDD, USA). The results are also used
as examples in courses on inorganic chemistry and crystal chemistry for bachelor and master students at the
University of Lviv. Among the compounds studied within the research work, certain intermetallic semiconductors
with semi-Heusler type structure are promising substances for thermoelectric and thermometric applications. For
example, the alloy containing zirconium, nickel and tin, which exhibits a Seebeck coefficient twice as large as that
of the prototype, appears to be particularly interesting as a potential material for thermocouples and
thermoelements; two UA patents were obtained. The new coordination compound Rh2Se9Br6, which contains a
sixdentate crown Se9 ligand, was discovered; its potential use in catalytic processes was evidenced and the
synthesis patented. The crystal-chemical peculiarities and crystallographic characteristics of the inorganic
compounds synthesized and studied within the research work are of great importance for modeling the
interaction of chemical elements and for rationalizing the design of materials with tailored properties, as
underlined by representatives of the V.I. Vernadsky Institute of General and Inorganic Chemistry of NAS of Ukraine
and I.M. Frantsevich Institute for Problems of Materials Science of NAS of Ukraine.
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Koau TeMaTHYHHX PyOpPHK: 31.15.17
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HoBi HeopraHiuHi CIIoJlyKy SIK OCHOBA MaTepiaJliB i3 HEOOXiZHUMY XIMIYHUMM Ta

CbiBI/I‘IHI/IMI/I BJIACTUBOCTSIMU

Ha3zpa HTII aursi#icbKo0: New inorganic compounds as a basis for materials with required chemical and
physical properties

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.1 [locifKkeHHs i pO3POGKHY B raysi IPUPOAHUYMK HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: ®asosi piBHoBaru y 47 cucremax Ha OCHOBI PiIKICHO3EMEJIbHUX, TIEPEXIIHNIX METAJIB T P-€JIEMEHTIB
Ta KpUCTaJiuyHa CTPYKTypa 212 HoBux cniosyK. OCHOBU KOHLENLi NoJiaHrysIsiLii 6araTOKOMIIOHEHTHUX CUCTEM,
TOIOJIOTIYHOI iHBapiaHTHOCTI Ta (PparmeHTapHOI OyI0BU CIIOJYK, aJITOPUTM B3a€MO3B'SI3KYy CKJIa[-CTPYKTypa-
BJIACTUBOCTI JIJIs1 OKPEMUX T'PYII iHTepmeTanifiB. KisbKiCHI XapaKTepUCTUKU €JIEKTPUYHUX, MAaTHITHUX Ta JIESIKUX
iHmuMx BacTuBocTeN 1715 60 CNONYK i TBepAUX PO34MHiB. [lepCieKTUBHUMMU 1171 IPAKTUYHOI'O 3aCTOCYBAHHY €:
iHTepMeTasliyHi HaMiBIIPOBIGHUKY SIK TEPMOEJIEKTPUYHI MaTepiajy; CIIONYKU PifKiCHO3EMEJIbHUX i MePEXiTHUX
METAaJIiB - SIK MarHiTHi MaTepiany; CUJIUIN Ta TePMaHIiIY - SIK eIeMEeHTH MarHiTHUX pedpukepaTopis; CIIJIaBU Ha

OCHOBI aJIIOMIHIIO - SIK KOHCTPYKLiIHi MaTepianu.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: CraH rOTOBHOCTi PO3POOKM Ha MPUKJIAIHOMY PiBHi cTaHOBUTD 20 %
3aKiHYeHHs eTamny:
Cno>kuBaui npo,llyKni'l': HaykoBo-pocnigHi iHctuTyTy HanionansHOi Akagemii Hayk Ykpainu
IlepcrieKTHBHI PUHKH: PUHOK TOBapiB BAPOGHUYOTO MPU3HAYEHHS
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:

IX. Biosiorpadiuamui onuc
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X. 3akJI04Hi BizoMmocCTi

KepiBHHK I0PUAUYHOL 0COOH MenbHuk Bonogumup IletpoBuy

IlepeJtik 0Cci0O-BHKOHABILiB
besnan borgana JImutpiBHa
l'opunb Anpgpiin MapkigHoBUY
Hemuenko [1aBno FOpiitoBuy
3esiHCbKUY AHATOJIIN BikTOpOBUY
MaHsko Mukosia bornaHoBu4
[Tykac Csitsana SIpocinaBiBHa
Pomaka Jl1060B IleTpiBHa
Cemycbo Harasnist 3eHoBiiBHa

Cragnuk IOpiin BoioguMuposuy

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallil0o HAayKOBOIi

OisIIBHOCTI




