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1. BniuB afcop60BaHUX aTOMIB, MOJIEKYJI i iX KJlacTepiB Ha eJIeKT-POHHY CTPYKTYPY, IIPOBiIHICTh Ta ONTUYHI

BJIACTUBOCTi BYyIJIELLEBUX HaHOpr6OK

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

Pedepar:

1. Incepraniiina po60Ta CTOCYEThCS JOCIIKEHHSI B3aeMOJii aTOMIB, MOJIEKyJI i iX Kla-CTepiB 3 IOBEpXHEI0
BYIJIELIEBUX HAHOTPYOOK, 110 MICTSITh Pi3Hi JedeKTr BHACIIIOK iX JeryBaHHsI 600pPOM YU a30TOM abo
(dyHKUiOHaMi3aLi iX NOBEPXHi KNCHEBMiCHMMU 2060 aMi-HOBMiICHUMU IpynaMy. EJeKTPOHHY CTPYKTYPY ByTIJI€LI€BUX
HAHOTPYOOK Npu aacopouii Humu ranorenoBoHiB HX (X=F, Cl, Br), monexysnspHux aHioHis (MA) MVIO42- (MVI = 19
Cr, Mo, W) ta MoseKkysspHUX KoMmIuiekciB MI2CrO4 (MI = Li, Na, K) ra MIICrO4 (MII = Ca, Zn, Cd, Hg, Pb)
IOCJiIKEHO B HAOIVDKEHHI MOJIEKYJISIPHOTO KJIaCcTepa i3 3aCTOCyBaH-HSIM Teopii PyHKIiOHATy €J1eKTPOHHOI
T'yCTHMHU. BCTaHOBJIEHO 3aJIEXKHOCTI XapaKTePUCTUK afcopOLii Bifl MONOXKEHHS! MOJIEKYJIIpHUX aHioHIB CrO42- Ha
[IOBEPXHI ByrjlelieBUX HaHO-TPYyOoK. JlocifpkeHo BIIUB KaTioniB M+ (M+ = Li, Na, K) Ta M2+ (M2+ = Ca, Zn, Cd, Hg,



Pb) Ha agcop611ii0 MOJIEKYJISIPHUX aHIOHIB TOBEPXHEIO BYIJIELIEBUX MaTepiajiB. 3a IOMOMO-TOI0 PO3PaxyHKiB
3MO/IeIbOBAHO BILJIMB HANOIJIbII PO3IIOBCIO/IKEHUX MOJIeKyJ atMocdep-Horo cepenosuina (H20, N2 ta O2) Ha
ancop6buito anioHiB CrO42- Ha [10BEpPXHi BYIJIeLleBUX HAHOTPYOOK. 3'1COBaHO, 1110 IIPOCTi OpraHiuHi PyHKIiOHAIbHI
TPyIU MifABULIYIOTh aICOP-0LiiiHy 3IaTHICTb ByIJlel€BUX HAHOTPYOOK Y BOAHOMY PO3YMHiI CTOCOBHO XPOMATHUX
MO-JIEKYJISIPHUX aHiOHiB. [I[poBe1eHO eKCcIlepUMEeHTasIbHi AOCIiIKEHHS i MPOaHasi3oBaHo AaHi o0 0COOIUBOCTEN
CIIEKTPOCKOIIii KOMOiHAIITHOTO PO3CisIHHS, TOIJIMHAHHS, JU(Yy3HOro BiiOMBaHHS CBiTJIa Ta JIIOMiHECLeHILii

[IOBEPXOHB, SIKi MICTATh MoJIeKYJIsIpHI Komnnekcu K2CrO4, ancop60oBaHi Ha IOBEPXHi ByIJIeL|€BUX HAHOTPYOOK.

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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