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Tema gucepranii:
1. BB ancop60BaHUX aTOMIB, MOJIEKYJI i iX KJIacTepiB Ha €JIEKT-POHHY CTPYKTYPY, IIPOBiIHICTb Ta ONTUYHI

BJIACTUBOCTI BYTIJIELLEBUX HaHOTPY6OK

2. Influence of adsorbed atoms, molecules and their clusters on the electronic structure, conductivity and optical
properties of carbon nanotubes.

Pedepar:

1. Incepraniiina po60Ta CTOCYETbCS JOCIIKEHHS B3aeMOJii aTOMiB, MOJIEKYJI i iX Kla-CTEPiB 3 IOBEPXHEIO
BYIJIELI€BUX HAaHOTPYOOK, IO MICTSITh Pi3Hi Je(eKTH BHACIIILOK iX JIeryBaHHS 60POM YU a30TOM abo
dyHKUioHAaMI3a1] iX TOBepXHi KUCHEBMICHMMU 260 aMi-HOBMiICHUMU TpynaMu. EJeKTPOHHY CTPYKTYPY ByTIJleLieBUX
HaHOTPYOOK Ipu ancopobuii Humu ranoreHoBoaHiB HX (X=F, Cl, Br), monekynsipHux aHiosis (MA) MVIO42- (MVI =19
Cr, Mo, W) ta Monexynsapaux kommiekcisB MI2CrO4 (MI = Li, Na, K) ra MIICrO4 (MII = Ca, Zn, Cd, Hg, Pb)



OOCJiIXKEHO B HAOVDKEHHI MOJIEKYJISIPHOTO KJIACTePa i3 3aCTOCYBaH-HSIM Teopii PyHKLiOHATy €J1€eKTPOHHOI
I'yCTUHU. BCTaHOBJIEHO 3aJ1€5KHOCT] XapaKTePUCTHUK acOpO1Liii Bifg 110I0KeHHS MOJIeKy sipHUX aHioHiB CrO42- Ha
IIOBEPXHI ByIJlelleBUX HAaHO-TPYOOK. JlocifpkeHo BILIMB KaTioHiB M+ (M+ = Li, Na, K) Ta M2+ (M2+ = Ca, Zn, Cd, Hg,
Pb) Ha afcop61iil0o MOJIEKYJISIPHUX aHIOHIB IOBEPXHEIO BYIJIELIEBUX MaTepiajiB. 3a IOMOMO-TOI0 PO3PaxyHKiB
3MOJ1€JIbOBAHO BILJIMB HAlOL/IbII PO3NOBCIOAKEHNUX MOJIEKYJ aTMocdep-Horo cepenosumma (H20, N2 ta O2) na
ancop6buito anioHiB CrO42- Ha [10BEepXHi ByIJlelleBUX HAHOTPYOOK. 3'1COBaHoO, 1110 IIPOCTi OpraHiyHi PyHKIiOHAIbHI
Ipyny NiABUILYIOTh aiCOP-OLiMHY 3[aTHICTb BYIJIELIEBUX HAHOTPYOOK Y BOJHOMY PO34MHI CTOCOBHO XPOMAaTHUX
MO-JIEKYJISIPHUX aHiOHIB. [IpOBe1IeHO €KCIIEPMMEHTAJIbHI JOCTiIPKEHHS i IPOaHaJi30BaHO aHi IOA0 OCOOIMBOCTEN
CIIEKTPOCKOIIii KOMOIHALITHOTO PO3CisIHHS, TOIMIMHAHHS, IU(Yy3HOro Bii6MBaHHS CBiTJIa Ta JIIOMiHECLEHIIii

IIOBEPXOHB, SIKi MiCTATh MoJieKyJIsIpHi Komnnekcu K2CrO4, ancop6oBaHi Ha IOBEPXHi ByTryleleBUX HAaHOTPYOOK.

2. The thesis deals with the study of the interaction of atoms, molecules and their clus-ters with the surface of
carbon nanotubes with various defects: boron or nitrogen doping, or functionalization of the surface with oxygen-
or ammonia-containing surface groups. The electronic structure of carbon nanotubes for adsorption hydrogen
halide molecules HX (X = F, Cl, Br), molecular anions (MA) MVIO42- (MVI = Cr, Mo, W) and molecular complexes
MI2CrO4 (MI = Li, Na, K) and MIICrO4 (MII = Ca, Zn, Cd, Hg, Pb) had been studied at the Density Functional Theory
(DFT) level within molecular cluster approach using software package Gaussian 09. Calculations were performed
for the cluster within B3LYP approximation for exchange-correlation functional. Calculated binding energies and
values of electronic charges transferred to adsorbents were analysed, and the types of bonding between the
investigated molecular compounds and the surface of carbon nano-tubes were identified. Adsorption
characteristics dependence on the position of molecular anions CrO42- on the surface of carbon nanotubes was
established. Effect of M+ (M+ =Li, Na, K) and M2+ (M2+ = Ca, Zn, Cd, Hg, Pb) cations on adsorption of molecular
anions by the surface of carbon materials was studied. The influence of the most widely distributed atmospheric
molecules (H20, N2, O2) on CrO42- anions adsorption on the surface of carbon nanotubes was modelled in the
calculations. It was found that simple organic functional groups increase the adsorption capacity of carbon
nanotubes in an aqueous solution with respect to chromatic molecular anions. Experimental studies were carried
out and analysis of the data those concern features of the Raman, absorption, diffuse reflection and lumi-nescent
spectroscopy of the surfaces containing K2CrO4 molecular complexes adsorbed on the surface of carbon
nanotubes was made.
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