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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 31.21.29

Tema gucepranii:

1. CunTes, 6ynoBa Ta BJIACTUBOCTI eK30eIpajibHUX MeTanodyIepeHiB 3 aToMaMu 3aJisa i Hikesio

2. Synthesis, structure and properties of exohedral metallofullerenes with iron and nickel atoms

Pedepar:

1. O6'eKT - exzoenpasibHi MeTasloPyIepeHy 3 aTOMaMH 3aJli3a i Hikesito. MeToio poboTH € po3poOKa HOBUX METOIIB
CHHTE3y eK30eIpalbHUX MeTanodyiepeHiB 3 atomamu nnepexinHuux metainis (Fe, Ni) uepes Bzaemomito ¢pysnepeny
C60 3 peporneHOM, rajioreHinamu 3asisa i Hikeso, MeTaJTiYyHUMH 32J1i30M i HiKeJieM, BCTAaHOBJIEHHS IIPOCTOPOBO]
OynoBu MeTasnodysiepeHiB Ta JOCTiIKeHHs iX BaCTUBOCTEN. MeTou NOCiIPKeHHS - METO1 CUHTETUYHO]
OpraHiyHoi ximMii, peHTreHo(a30BUIl aHai3, €eIeMEHTHUI aHaJli3, peHTreHiBCcbKa (J1yopeclLieH1lisl, aTOMHO~-
abcopobLiliHa CIEKTPOMETPIst, ClIeKTpocKomisg Meccbayepa, [Y-crieKTpocKorisl, TepMOrpaBiMETPisl, MarHiTOMETPisl.
OpepskaHo depoueHinnoxigHui QynepeH, SKUi € MeTaJ0BYIJIEL€BOI0 KIIITKOI0 HOBOTO THUITY; €K30€eApaJlbHi
MeTanodysepeny, siKi MiCTSITh 3a71i30, HikeJib, a TAKOX 3aJ1i30-HiKeJIb-BMIiCHI reTepobiMeTaliyHi MeTanodyaepeHu.
AToMmu 3aii3a i HiKeJI10 YyTBOPIOIOTH Ii-KOMIIEKCH 3 [IEHTaroHaJbHUMU rpansaMu C60. JoCliIKeHO 3a1eKHICTh
HamarHiueHocrTi psgy Fe-Ni-meranodysnepeHis 11pu pisHUX TeMIepaTypax Ta HAMIPY>KEHOCTi MAarHiTHOTO MOJIS;

BCTaHOBJIEHO 3aJIEKHICTh MK CKJIaZIlOM MeTasloyJiepeHiB Ta BeJIMYNHOIO X MarHiTHUX MOMeHTiB. O6J1acTh



3aCTOCYBaHHS - OJlepKaHHS HOBMX KOMILJIEKCIB yJIepeHy 3 IepexXifHUMU MeTaJlaMU; OJlepKaHHSI HOBMX MarHiTHAX

maTepiais.

2. The object is exohedral metallofullerenes with iron and nickel atoms. The goal of the work is the development of
new methods of synthesis of exohedral metallofullerenes with transitional metals atoms (Fe, Ni) by interaction of
fullerene C60 with ferrocene, iron and nickel galogenides, metallic iron and nickel, metallofullerenes spatial
structure ascertain, and study oh their properties. Methods of the research are synthetic, X-ray diffraction
analysis, elemental analysis, X-ray fluorescence, atomic absorption spectroscopy, Mossbauer spectroscopy, IR-
spectroscopy, thermogravimetry, magnetometry. Ferrocenyl-substituted fullerene, which represent new type of
metal-carbon cage, and exohedral metallofullerenes with iron and nickel atoms, and iron-nickel-containing
heterobimetallic metallofullerenes have been prepared. Iron and nickel atoms are form pi-complexes with
pentagonal faces of C60. Magnetization dependences from temperatures and magnetic-field strength have been
investigate for series of Fe-Ni-metallofullerenes; magnetic moments dependence from metallofullerenes
composition has been determine. The area of application is the preparation of new complexes of fullerene with
transition metals; new magnetic materials obtaining.
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