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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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[lleByeHKa

Kopg 3a €IPIIOY: 02070944
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyOPHK: 29.17.19

Tema guceprauii:
1. Innamika yrBopeHHs KjacTepiB ¢pysepeHiB C60 B MOISIpHUX PO3UNMHHUKAX

2. Dynamics of fullerene C60 cluster formation in the polar solvents

Pedepar:

1. Incepranis NpUCBsY€Ha AOCIiIPKEHHIO IPOLieCiB POPMYBaHHS KJIACTEPIB B PIIMHHUX CUCTEMAX (PYJIEPEHIB Ha
OCHOBI MOJISIPHMX PO3YMHHUKIB 3riJHO JAHUX 3 MAJIOKyTOBOrO po3cCisiHHI HenTpoHiB (MKPH), Mac-ciektpomeTpii Ta
criekTpodotomeTpii. ['0s10BHA yBara NpuAinseTbCs AOCIIIPKEHHIO BIUIUBY 0AaBaHHS Boau B cuctemMy C60-N-
MeTu-2-nippoifoH (NMP) Ha cTpyKTypHi 0COGIMBOCTI KylacTepiB (ysiepeHiB Ta BUBYEHHIO CTabisi3allii kiacTepis
C60 B nossspHux po3unHax. Ha ocHoBi ganux MKPH BcTaHOBEHO, 1110 NTpu po36asnieHHi cucremu C60-NMP Bopmoio
BifmOyBaeThCs nepebynoBa KaacTepiB QysiepeHiB Ta 3'BJISI0THCS arperaTty 3 XapakTepHUMU po3MipaMu B Jliana3oHi
(10-100) M. BusiBneHo, mo edekT nepedyoBU KjaacTepiB QpysiepeHiB Mae IOPOroBUil XapakTep: piske 30ibIIeHHS
YaCTMHY MaJuX KJIaCTepiB B PO3YMHI CIIOCTEPIraeThCsl KOJIM BoJa ckiuagae >40% 3a 06'eMoM. BUSIBIE€HO BIIJIMB BiKy
cucremu C60-NMP Ha cTpykrypy Kiacrepis B cuctemi C60-NMP-H20. [Toka3aHo, 110 YMM CTapIINi [I09aTKOBUN

pozunH C60-NMP, Tum 6isbIi KJacTepy yTBOPIOIOTHCS [P AOJaBaHHI BoAU. BusiByieHo siBuiie



COJIbBAaTOXPOMi3My,III0 CIIOCTEPIraeThCs Yepes Micsip micis npurotyBaHHs cucteMu C60-NMP (noBinbHuUii
COJIbBATOXPOMHMI e(deKT), a TaKOXK MicJIsl po36aBIeHHs CUCTEeMHU BOAO0. [IpoBeieHe MOIeII0BaHHSI OIITUYHOTO
CIIEKTPY I10Ka3aJIO, 1110 BHECOK PO3CiSHHSA Bifl BEJIMKUX arperarTiB B ONITUYHUI CIIEKTP NOIIMHAaHHA cuctemu C60-
NMP He3HauHuUii i 1BUIIE MTOBIJIBHOTO COJIbBATOXPOMHOTO €(EKTY IOB’S13aHO 3i 3MiHOIO €JIeKTPOHHOTO CTaHy
MOJIEKY (pyJIepeHiB, SKe, CKOPill 32 BCe, BUKJIMKaHe (POPMYBaHHSIM JJOHOPHO-AKLENTPOHUX KOMILJIEKCIB QyJIepeH-
NMP. PesynbTaTtu JOCiIKEHHS BIJIMBY 10JaBaHHA BogY B cucteMy C60-NMP MeToamu MajloKyTOBOT'O PO3CisSIHHS
HEWUTPOHIB, Mac-CIEKTPOCKoii Ta cniekTpodoTOMETPii oKazasny, 1o nepedynosa KIacTepis PpyaepeHiB npu
po36aBiIeHHi cCUCTeMU Bifi0yBaeThCs 3a PAXyHOK BinlienaeHHss MOHOMepiB. [locinskeHHs Koarysuil pinuHHO]
crucremu Boja-QysepeH nokasany, mo cucrema C60-H20 xapakTepusyeThCsl BUCOKOIO CTabiIbHICTIO KylacTepiB

dysepeHiB 3a paxyHOK (OPMYyBaHHS MOJIEKYJIaMU BOJU LIiJIbHOI COJIbBATHOI 0O0JIOHKM HABKOJIO KJIACTEPiB.

2. The thesis concerns the research of cluster formation in a liquid system of fullerenes based on polar solvents as
observed by small-angle neutron scattering (SANS), mass-spectroscopy and UV-Vis spectroscopy. The main
attention is paid to investigation of influence of water addition in the C60-N-methyl-2-pyrrolidone (C60-NMP)
system on the structure of fullerene clusters and research of the stabilization mechanism of fullerene cluster in
polar solution. Absorption spectra were obtained using Shimadzu UV-2401PC and Hitachi U-2000 UV /Vis
spectrophotometers. Laser desorption /ionization time-of-flight mass spectrometry was used for ion production.
Measurements were conducted using the Bruker Daltonics Autoflex II instrument. SANS experiments were
performed on the small-angle diffractometers at the IBR-2 pulsed reactor of the Joint Institute for Nuclear
Research, Dubna, Russia, and at the research steady-state reactor of the Budapest Neutron Centre, Hungary. The
effect of cluster reorganization in the systemC60-NMP after addition of water was observed by small-angle
neutron scattering and mass spectroscopy. Results of the SANS experiments indicate that large stable clusters in
the C60-NMP solution are partially dissociate into smaller ones with the addition of water. The effect has a sharp
character when the water content in the system approaches 40 vol. %. This effect depends on the time interval
between preparation of C60-NMP solution and its dilution with water: the size of the clusters formed in the final
C60-NMP-H20 solution increases with the age of initial C60-NMP solution. A change in UV-Vis spectrum with
time (temporal solvatochromic effect) within one month after preparation of the C60-NMP system and sharp
solvatochromic effect after water addition to the fresh C60-NMP system were observed. When water was added
into the system C60-NMP, solvatochromic effect took place depending on the time interval between the
preparation of the initial C60-NMP solution and the addition of water. The most pronounced changes in the UV-
Vis spectrum took place if water was added to the fresh C60-NMP solution. The growth of scattering particles in
the C60-NMP system leads to an increase in the Mie scattering contribution into the absorption spectrum.
Estimation of the Mie scattering contribution into the UV-Vis spectrum was performed. The results of the
calculations showed that the Mie scattering contributes insignificantly to the UV-Vis spectrum. Therefore the
changes in the UV-Vis spectrum are due to absorption, which relates to electronic state of fullerene molecules.
The mass-spectroscopy investigations of the C60-NMP system are showed that fullerenes form large scale
clusters with strong bonds between molecules with time. The addition of water in this system leads to the
decomposition of fullerene clusters in the solutions. It should be noted that dilution of the old (age more than 1
month) C60-NMP system results in appearing of monomer peak whereas small fullerene clusters (up to 13
monomers in the cluster) were not observed. This fact indicates that the decomposition of clusters in the solutions
occurs as a result of the monomer detachment. The investigation of the coagulation process in the liquid system
water-fullerene C60 revealed strength stabilizing water shell, which is formed on the surface of the fullerene
clusters.

Jep>kaBHH peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHI HaNpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHHUI HAIIPSIM iHHOBaLiHHOI AiS/ILHOCTI:

ITiZCyMKH JOCTiI>KEHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bynasin JleoHin AHaTOMIOBUY

2. Bulavin Leonid Anatoliyovych

KBasidikanis: n.¢.-m.u., 01.04.14
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kinenko Banepiit Bonogumposny

2. Knenko Banepiit Boogumposuy
KBasidikamis: 1.¢p.-m.1., 01.04.19
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BsacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Crp>xemeuynuin Muxanno OsexkciioBud

2. CrpxxemeuHuil Muxainno OJsieKkciioBuy
KBasigikamis: 1.¢.-m.1., 01.04.09
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

PeuenzeHTu

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

€>xoB CraHiciaB MUKoJ1alioBUY

€>xoB CraHiciaB MUKo1alioBUY

IOpuenko T.A.



