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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii o6csr pinaHcyBaHHs 3a 3BiTHMH eTan: 3127.371 TuC. TpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CuHTe3 HOBUX iHTepMeTaJiYHUX CIIOJIYK i KpUCTaJIOXIMIYHUI aITOPUTM CTBOPEHHSI BUCOKOE(EKTUBHUX MaTepiaiB

Haspa po6oTH (aHrJ1)

Synthesis of new intermetallic compounds and crystal-chemical algorithm for creating highly efficient materials

Pedepar (yxp)

CHHTe30BaHO CIUIaBU piIKICHO3EMEJIbHUX, JIY>)KHUX/JIY’)KHO3EMEJIbHUX MeTasiB, d-eseMeHTiB Ta p-eseMeHTiB 13-15 rpyn
NepioguyHoOi CUCTEMU Ta MPOBENEHO ixHil XiMiuHuUM i ¢a3oBuil aHali3. BU3Ha4eHO MPOTSHKHOCTI TBEPAUX PO3YMHIB Ta 067aCTi
TOMOTEHHOCTI CIIOJIyK, TOOYIOBaHO JiarpamMu CTaHy 6 (KBa3i)nogBiiHMX, 37 MOTPIMHUX i 2 YOTUPUKOMIIOHEHTHUX CHUCTEM.
BcTaHOBJIEHO YMOBU YTBOPEHHS, PO3PO0JIEHO METOM CUHTE3Yy HOBUX i MOAU(IKOBAHUX iHTEPMETANTIYHUX (a3, PEHTTE€HiBCbKUMU
I1dpaKLifHUMI METOJAaMU IIOPOLIKY Ta MOHOKPHUCTAJly BU3HAY€HO KpucTanorpadiyni napamerpu 199 intepmeTanigis, 7 rinpumis
Ta iHIMX HEOPraHiYHMX CIIONYK. BigkpuTo 18 HOBUX CTPYKTYPHMX TUIIB. BUBELEHO KPUCTaJIOXiMiYHI 3aKOHOMIPHOCTI CIIOJYK,
BCTAHOBJIEHO KiJIbKICHI XapaKT€PUCTUKU XiMiYHOTO 3B'3Ky Ta 3MiICHEHO PO3PaxyHOK €JIEKTPOHHOI CTPYKTypu [Ijisl 35 HOBUX
6araTOKOMIIOHEHTHUX CIIOJIyK. [IpoBefeHO eJIeKTpOXiMiuyHe rifgpyBaHHs/JiTiioBaHHsT 8 a3, BCTAaHOBJIEHO KiJIbKiCHI
XapaKTepUCTUKN BOIEHbCOPOLIHUX BJACTUBOCTEN 6 a3, CMHTE30BaHO HanTBepfi Kommnos3utu Ha ocHoBi B4C (B4C-TiB2,
B4C-NdB6) Ta BUMIPSIHO iXHIO TBEpJiCTb, BCTAHOBJIEHO MapaMeTPU €JIEKTPOTPAHCIOPTHUX i TEPMOEJIEKTPUYHUX BJIACTUBOCTEN
50 ¢a3 i mapameTpu MarHiTHUX BjacTUBOCTeN 37 iHTepmeTalifiB. TepMoeseKTpUYHi i TepMOMETPUYHI MaTepianu - TBEPAi
po3unHM Ha OcHOBi a3 Teficiepa Til-xNbxNiSn i TiNiSnl-xAlx - 3axumeno mareHTamu YkpaiHu. Ha oOCHOBi mpeuusiiiHO
BCTaHOBJIEHUX KpuUcTanorpadiyHux rnapaMmeTpiB, €J€eKTPOHHOI Oy[OBU Ta XapaKTEPUCTUK XiMIYHUX i (i3MYHMX BIACTUBOCTEN
BUBEJICHO CHUCTEMY B3a€MO3B'I3KiB CKJIa/-CTPYKTYpa-BJIAaCTUBOCTI [Ji1 CIOJYK 3 (QYHKLIOHAJIbHMMHU BJIACTUBOCTIMMU:
€JIeKTPOXiMiYHMMHU, BOLEHbCOPOLIHUMY, MEXaHiYHUMH, TEPMOEJIEKTPUYHUMHY, MarHiTHUMU. CrCTeMa B3a€MO3B'SI3KiB TBODUTH

KpI/ICTaHOXiMi‘{HI/Iﬁ AJITOPUTM KEPOBAHOI'O CMHTE3Y CIIOJIYK 3 3alaHVUMU BJIaCTUBOCTAMU.
Pedepar (aHr1)

Alloys of rare-earth, alkaline/alkaline-earth metals, d-elements and p-elements of groups 13-15 of the periodic system were
synthesized and chemical and phase analyses were carried out. The extensions of solid solutions and homogeneity ranges of
compounds were determined, and phase diagrams of 6 binary, 37 ternary, and 2 quaternary systems were constructed.
Conditions of formation were established and methods of synthesis of new and modified intermetallic phases were developed.
By means of X-ray powder and single-crystal diffraction, the crystallographic parameters of 199 intermetallics, 7 hydrides and
other inorganic compounds were determined. 18 new structure types were discovered. Crystal-chemical peculiarities were
deduced, quantitative characteristics of the chemical bonding were established, and the electronic structures were calculated
for 35 new multicomponent compounds. Electrochemical hydrogenation/lithiation was performed for 8 phases, and
quantitative characteristics of hydrogen sorption properties were determined for 6 phases. Superhard composites based on B4C
(B4C-TiB2, B4C-NdB6) were synthesized and their hardness was measured, electrotransport and thermoelectric properties of
50 phases and parameters of magnetic properties of 37 intermetallics were estimated. Ukrainian patents were obtained for
thermoelectric and thermometric materials (solid solutions based on the Heusler phases Til-xNbxNiSn and TiNiSnl-xAlx).
Systems of composition-structure-properties relationships, based on precisely determined -crystallographic parameters,
peculiarities of the electronic structures, and chemical and physical properties were deduced for compounds with functional
properties: electrochemical, hydrogen sorption, mechanical, thermoelectric, magnetic. The systems of relationships made it
possible to develop the crystal-chemical algorithms for controlled synthesis of compounds with desired properties.

Ingekc YIK: 548 , 546 , 546:548.3

Kozau remaruunux py6pux HTI: 31.15.17 , 31.17.15

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

Hassa npoaykii (ykp): HoBi iHTepmeTamigyu 111 po3po6Ky BUCOKOE(DEKTUBHUX MaTepiasiB

Ha3zBa npoaykuii (anri): New intermetallics for development of high-efficiency materials

OuikyBaHi pe3yabTaTi: Marepiany, Metonu, Teopii

T'anyss 3acrocyBaHHS: JlOCTiIKEHHS i €KCIIEPUMEHTAIbHI PO3POOKHU y cPepi NIPUPOAHNYMX i TEXHIYHUX HAYK

Omnuc npoaykiii (ykp): InTepmeraninu f- un s-enemeHTiB, d-eseMeHTiB Ta p-enemeHTiB III-V rpyn nepioguyHoi cuctemu, $pasosi
piBHOBaru y 6 KBasirojBiHuX, 37 OTPIMHUX, 2 YOTUPUKOMIIOHEHTHUX cucTeMax. KpucraniyHa ctpykrypa 199 inTepmeraninis, 7
TigpuAiB iHTEpPMETAIiZiB Ta IHIUX HEOPraHiYHMX CIIOMYK. 18 HOBUX CTPYKTYPHUX TUMIB. EJIEKTPOHHA CTPYKTYypa Ta KiJIbKiCHI
XapaKTEPUCTUKH XiMIYHOTO 3B'A3KY [i7151 35 HOBUX 6araTOKOMIIOHEHTHHUX CIIOJIyK. PO3BMHEHA KOHLEMNLis ITOJiaHTy sl
6araTOKOMIIOHEHTHUX CUCTEM, aJalTOBaHi Teopii GparMeHTIB i TONOJIOriYHOI iHBaPiaHTHOCTI, PO3BUHEHA KOHLEIILIis
M10J1i060JIOHKOBHUX KJIaCTEPiB, MPUHLMIHN YKJIaJAKU CTPYKTYPHUX (PPArMEHTIB 17151 IPEICTAaBHUKIB Cepill TOMOJIOTIYHUX CTPYKTYP,
CHCTeMa B3a€MO3B'SI3KiB CKJIa/l-CTPYKTypa-BJIACTUBOCTI i HOBI KpUCTaNOXiMiUHi 3aKOHOMIPHOCTI 4J151 CUHT€30BaHUX
inTepmeraninis. KisibKiCHI XapaKTepUCTUKHU €JIEKTPOXIiMiYHMX, BOJEHbCOPOLIMHNX, MEXaHIYHUX, €JIEKTPOTPAHCIIOPTHUX,
TEPMOEJIEKTPUYHUX i MarHiTHUX BJIACTUBOCTEMN CIIoyyK. CUCTeMa B3a€MO3B'SI3KiB CKJIa/i-CTPYKTypa-BIaCTUBOCTI 4J1s1 BUOPaHUX
KJIaCiB CIIOJIYK 3 (PYHKIIOHAJIbHUMU BJIACTUBOCTSIMU: €JIEKTPOXIMiUHMMHU, BOJ€HbCOPOLiIHIMU, MEXaHIYHUMU,

TEPMOEJIEKTPUIHVIMU, MAarHiTHUMMU. KpI/ICTaJIOXiMi‘{HI/II;I AJITOPUTM KEPOBAHOI'O CUHTE3Y CIIOJNYK 3 3aJaHMMU BJIACTUBOCTSIMU.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHs IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIs
3abe3reyeHHs! eKCIIOPTHOTO MOTeHIliaNy Ta 3aMillleHHIO iMITOPTY, [ToJtinineHHs cTaHy HaBKOJMIIHBOTO CepeloBUlla, EKoHOMIs

MarepiasiB, 3MEHIIEHHS 3HOCY 006J1alHaHHS

Cragis 3aBepmenocti HTII: Ines, konnenuis, 3sitT no HIJKP, EkcriepuMeHTalbHUM (MaKeTHUH 3pa3oK)
BnpoBaayxkerns HTII: CTaH roTOBHOCTi pO3pOOKM Ha PUKJIAGHOMY PiBHi CTaHOBUTDb 20 %

CTpoKH BIPOBaJKEHHS:

Bupo6HuK npoaykuii: JIbBiBCbKUI HalliOHAJIbHUI YHiBepcUTeT iMeHi IBaHa Ppanka

Cro>KHBavi NpoayKii:

IlepcrieKTHBHI pUHKH:

IIpaBa inTesekTyasibHOI BjaacHocTi: OTpuMaHoO naTeHT, [logaHo 3asBKy Ha BUady OXOPOHHOIO TOKYMEHTY, B YkpaiHi, [lareHtu
BUHaxin 127468, 127618

®opmu Ta ymoBH nepegadi npogykuii: [Ipopax natenta, Crinbai HIJIKP
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