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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoenTtpomniiiHi 60puiHi MaTepianu [ HAKONUYyBaviB eHeprii

Ha3sBa po6oTH aHIJIilICbKOIO:

High-entropy boride materials for energy storage devices

Pedepar yKpaiHCBKOIO:

B pesysbTaTi BUKOHaHHSI POOOTU OTPUMAHO HOBi BUCOKOEHTPOIIiNHI 60prIY NePexifHUX METAJIB Y BUTJTISI]
IPiGHOAMCIIEPCHUX MOHOKPHUCTAIIYHAX BOJIOKOH 3 MiIBULILEHOI0 ITMTOMOIO [TOBEPXHEIO 17151 3ACTOCYBAHHS Y
BUCOKOE€(EKTUBHUX HAaKOMMYYBa4yax €HEprii, 0 MOXYTh [IPALI0OBATH B €KCTPEMAaJIbHUX YMOBAX €KCIuTyaTtanii. J1s
OTPUMAaHHS AMCIIEPCHUX BUCOKOEHTPONIMHUX 60pUAHUX MaTepiailiB 3 NiIBUILEHO0 TMTOMOIO TOBEPXHEIO OYJI0
BUKOPUCTAHO OPUTiHAJIbLHUAN METO[] 6€3TUresIbHOI 30HHO] IIJIaBKU HECIIEUE€HNX OPOIIKOBUX [IPECOBOK 3 HACTYITHUM
XiMIYHUM TPaBJIeHHSIM OTPUMAaHUX €BTEKTUYHNX KOMIIO3UTIB B KOHLIEHTPOBAHIl a30THiN KUCOTI (56%).
JocmifKeHo 0coO6IUBOCTI MIKPOCTPYKTYPH i (pa30BUil CKJIaJ, OTPMMAaHOrO CIIPSIMOBAHO 3aKPUCTAi30BaHOTO
€BTEKTUYHOro ciaBy LaB6-(Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2, a TaKO>X BOJIOKOH BUCOKOEHTPOIITHOTO 1U60pUAY
(Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2. BcTaHOB/IEHO, 10 BUPOLIEHi 3i IBUAKICTIO 1-4 MM /XB. €BTEKTUYHI KOMIIO3UTH
IIPE/ICTABIISIIOTh COO0I0 MAaTPUIIIO 3 FeKCabopuUy JIAaHTaHy CIIPSIMOBAHO apMOBAHY y HalPSIMKY BUPOILYBaHHS
BOJIOKHaMu BUCOKOeHTpomiiHoro nguoopuny (Ti0.2Zr0.2H{f0.2Nb0.2Ta0.2)B2 3 niametpom 0,33-0,84+0,1 MKM.
OTpumaHi XiMiYHMMY TPABJIEHHSM BUPOILEHMUX KOMIIO3UTIB BOJIOKHA AiameTpoM 0,31-0,74+0,1 MKM IIpECTaBIISIOTh
CO00I0 YMCTHI1 MOHOKPHUCTaJIIYHUN BUCOKoeHTpomiiHui nu6opuy, (Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2 6e3 gominok
rekcabopupy janTany. OTpumaHui BucokoeHtponinnui gudopug, (Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2 y nogasnbpmomy
IIJIAaHY€EThCS [J1s1 BATOTOBJIEHHS €JIEMEHTIB HAKONIMYYBAYiB €HEPTii, @ TAKOK TECTYBAaHHS B PEaJIbHUX YMOBAX

eKCITyaTanjl.

Pedepar aHI1iliCbKOIO:

As a result of the work, the new high-entropy borides of transition metals were obtained in the form of finely
dispersed single-crystal fibers with an increased specific surface area for use in highly efficient energy storage
devices that can operate in extreme operating conditions. To obtain dispersed high-entropy boride materials with
an increased specific surface area, an original method of crucible-free zone melting of unsintered powder
compacts was used, followed by chemical etching of the obtained eutectic composites in concentrated nitric acid
(56%). The microstructure features and phase composition of the obtained directionally solidified eutectic LaB6-
(Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2 alloy, as well as the fibers of highentropy diboride (Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2
were studied. It was established that grown at a speed of 1-4 mm/min. eutectic composites represents a matrix of
lanthanum hexaboride directionally reinforced in the direction of growth with the fibers of highentropy
(Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2 diboride with a diameter of 0.33-0.84+0.1 um. The fibers with a diameter of 0.31-
0.74+0.1 uym were obtained by chemical etching of the grown composites represent pure single-crystal high-
entropy (Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2 diboride without lanthanum hexaboride impurities. The obtained high-
entropy (Ti0.2Zr0.2Hf0.2Nb0.2Ta0.2)B2 diboride is planned to be used in the future for the manufacture of energy
storage devices, as well as for testing in real operating conditions.
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