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BJIACTMBOCTI CIIOJIYK)

2. Interaction of components in the systems {La, Gd}-{Mn, Fe}-Zn (phase equilibria, crystal structure and some
properties of compounds)

Pedepar:

1. Y 1ifi po6oTi Bepiue JOCIiIKEHO B3a€MO/IiI0 KOMIIOHEHTIB y TEpHapHUX cucTtemax npu 670 K (cucrema
La-Fe-Zn) ta 770 K (cuctremu La-Mn-Zn, Gd-Fe-Zn, Gd-Mn-Zn), BCTaHOBJIEHO (pa30Bi piBHOBAru Ta M00y10BaHO
i3oTepMivHi epepi3u BiANOBIIHUX AiarpaM CTaHy CUCTEM Y IOBHOMY KOHLEHTPALITHOMY iHTepBaJli, BU3HAYEHO
00671aCTi TOMOT€HHOCTI, MiATBEPIKEHO a60 BUSIBJIEHO iCHYBaHHSI HOBUX TEPHAPHUX CIIOJIYK Ta BCTAHOBJIEHO iX
KPUCTaNiYHy CTPYKTYPY. JoCaimKkeHHs (pa30BUX PiBHOBAT Ta KPUCTAJIIYHOI CTPYKTYPHU IPOBOIUIN METOAAMU
PEHTreHiBChbKOI fudpakLii IOPOLIKY, CKaHYI04Oi eJIeKTPOHHOI MIKpOCKOIIii, KPUCTAJIIYHY CTPYKTYPY AESKUX CIIOJIYK
BCTAHOBJIIOBAJIA METOAOM MOHOKpHUCTaNy. CKIaj NesKUX 3pa3KiB y POJIi €JIEKTPOSHUX MaTepiajliB IIPOTOTHUIIIB
XiMIYHMX JIKepeJl eJIEKTPUYHOI eHeprii JoCIiIKyBau 3a JOIIOMOI0I0 PEHTTEHIBChKOI (JIyOopecLieHTHOI Ta
€HEProJMCIepCiiiHOl PEHTTeHIBChKOI CIIEKTPOCKOIIIA. 3 METOIO MIOIIYKY HOBMX IIE€PCIEKTUBHUX MaTepialiB 14

aKyMYJISITOPIB JOCJII)KyBaJy eJIeKTPOXiMiuHI Ta rijporeHCcopOLiiiHi BIacTUBOCTI Pa3z. Y JoCTiIKeHNUX MOTPINHUX



CHCTeMax BIIEpIlIe BUSIBJIEHO iCHyBaHHS 10 TepHAPHUX CIIONIYK. METO0OM MOHOKPUCTAy BU3HAYEHO CTPYKTYPY 4
HOBUX T€pHapHUX (a3, METOJIOM IOPOILYy — 5 HOBUX TePHAPHUX (a3. 3HaiileHO HOBY CIIOJIYKY IIPUOJIM3HOTIO CKIIaLy
~ Gd23Mn46Zn31, kpucTaniyHa CTPYKTypa sIKOi IIOKU 110 He BCTAHOBJIEHA. [IpoBeIeHO [OCiI>KeHHS
€JIEKTPOXiMiYHUX BJIACTUBOCTEMN CIOJYK, [0 KPUCTaNi3yloThCs y cTpyKTypax Tumis CsCl, KHg2, MgCu2, CaCus,
Th2Nil7 i BaCdll. BuB4eHO BI/IMB JIETYI0UOr0 KOMIIOHEHTA Ha IilpOreHCOpOLiiiHi BIaCTUBOCTI a3 3i CTPYKTYpPOIO
MgCu2, a TaKOXK JOCJIiI)KEHO KOPO3iliHYy CTiMKiCTb €JIEKTPOMiB METOAAMHU BOJIbTAMIIEPOMETPII Ta €JIEeKTPOXiMi4HO]
iMIIeJaHCHOI CIIEKTPOCKOITIi. JJOCIiZIPKEHO eJIEKTPOHHY CTPYKTYPY crnionyku La2Fe2Zn15 Ta PyHKjio joKaizanii
€JIEKTPOHHOI I'YCTUHU. BCTaHOBJIEHO, 110 crionyKa LaFe2,127n9,88 kpucranisyeTbca B HOBOMY THUII CTPYKTYPH,
noxinHomy Bif 6iHapHOTO THIY Ce3Zn22.

2. In this work, the interaction of components in the ternary systems at 670 K (La-Fe-Zn system) and 770 K
(La-Mn-Zn, Gd-Fe-Zn, Gd-Mn-Zn systems) is studied, the phase equilibria are established, and the isothermal
sections of the corresponding phase diagrams of the systems in the entire concentration range were constructed.
New ternary compounds were confirmed or found for the first time, and their crystal structures and homogeneity
ranges were established. Investigation of the phase equilibria and crystal structure was carried out by the methods
of X-ray powder diffraction and scanning electron microscopy; the crystal structure of some samples was
determined by X-ray single crystal diffraction. The composition of some samples as electrode materials in
prototypes of chemical sources of electrical energy was investigated using X-ray fluorescence and energy-
dispersive X-ray spectroscopy. In order to find new promising materials for batteries, the electrochemical and
sorption properties of the phases were studied. The existence of 10 ternary compounds was found in the
investigated ternary for the first time. The structure of 4 new ternary phases was determined by the X-ray single
crystal diffraction, and 5 new ternary phases were determined by X-ray powder diffraction. A new compound of
approximate composition ~Gd23Mn46Zn31, the structure of which has not yet been established, was detected. The
electrochemical properties of compounds crystallized in CsCl, KHg2, MgCu2, CaCu5, Th2Nil7, and BaCd11
structures were studied. The influence of the doping component on the hydrogen sorption properties of the
phases with the MgCu2 structure was studied, and the corrosion resistance of the electrodes was investigated by
the methods of voltammetry and electrochemical impedance spectroscopy. The electronic structure of the
La2Fe2Zn15 compound and the electron density localization function were studied. It was established that the
compound LaFe2,12Zn9,88 crystallizes in a new type of structure derived from the binary type Ce3Zn22.
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