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Moga guceprariii:
Kopau TeMaTHYHUX PyOPHK: 29.19.11
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1. HelTpoHHi HoCHiIpKeHHs CTPYKTypHU pinuHHOi cuctemu Bona-dynepeH C60

2. Neutron Investigations of the Liquid System Water- Fullerene C60 Structure

Pedepar:

1. Inceprarnist NpUCBsY€HA AOCHIIPKEHHIO (i3UYHUX BIACTUBOCTEN PilMHHUX cUCTEM Boja-PpynepeH C60 3rinHo
IAHUM MaJjIOKyTOBOTO PO3CiIHHA HEUTPOHIB. ['0JI0BHA yBara NpuaiisgeTbCsd BHYTPIIHINA CTPYKTYPI arperaris,
IIPUCYTHIX Y CUCTEMI, Ta IX MeXaHi3my cTabinizanii. Ha ocHOBI ekcriepuMeHTaIbHUX JaHUX OyJu o0paxoBaHi
CTPYKTYPHI IapaMeTpH Ta 3allPOIIOHOBAHUI Psif, MOJiesIel CTPYKTYypH arperartis. [Joist [oAaTKOBOIO KOMIIOHEHTA,
OKpiM MoJiekyn QysiepeHa, y CTPyKTypi arperatiB € Masoo (5% [J1s1 MOKJIMBUX JOMIIIOK). 3aBASKY MaTeMaTU4YHIN
00po01Ii eKcrieprMeHTaIbHUX JAaHMX OTPUMAaHi PO3IIOAi arperaris 3a po3Mipamu, LOJATKOBY iHGOpMaILLiio Tpo
CTPYKTYpY arperatis Ta 06paHo Hai6isbll BiATIOBITHY MOAeb iX CTpyKTypH. [TokasaHo, mo 6inbuia noss ~70%
arperariB Mae po3mip Menue 30 HM. IligTBepIKeHO, 110 BOJa 3HAXOOUThCA Ha ITOBEPXHI arperaris Ta Bifirpae poJib
crabinizaropa faHoi piguHHOI cucTeMu. JOCiiKeHHs 3 KoaryJsiLii CUCTEMH TiATBEPAKYIOTh CTabiIbHICTD

CTPYKTYPH arperaris y piiuHHINA cucteMi. EKCiepruMeHT 3 pOo3CisSiHHS HEUTPOHIB y NpoLeci KoaryJisuii He



BimoGpaskae 3poCTaHHS PO3MipiB arperaris, 10 MOSICHIOETHCS TPYOOI0 BOJIHOIO 0G0JIOHKOIO, IKa HE J1a€ MOXKJINBOCTI
arperatam JOCTaTHbO HabJIM3UTUCS OAVH IO OFHOTO. Y IcepTalii IokaszaHo, 110 Y PifuHHINA cucteMi Boga-
dynepeH C60 crabinizytoua 06010HKa (OisIble 5 HM) OTOUYYE 1IiJIbHO BIIaKOBaHi PyJIepeHOoBi KjacTepu Ta He Jae
MOXJIMBOCTI MOJIEKYJIaM (PyJIepeHiB 6e3110cepelHbO B3a€EMO/IISITY i3 30BHIIIHIM C€pelOBUIIEM, 110 HEOOXiTHO

BPAaXOBYBATHU y 6i0MeJUYHUX AOCIIIKEHHSIX i3 3aCTOCYBaHHSIM JJAHOI PiIMHHOI CUCTEMHU.

2. The thesis concerns the research of physical properties of liquid systems water-fullerene C60 according to small
angle neutron scattering data. The main attention is paid to the internal structure of aggregates in the system and
their stabilization mechanism. Structural parameters were calculated on basis of the neutron data and a number of
aggregates’ structure models were offered. The part of an additional component besides fullerene molecules in the
aggregate structure is small (3-5% for possible impurity substances). Due to mathematical treatment of
experimental data aggregate size distribution and additional information about their structure are obtained. The
most corresponding aggregate structure model is chosen. It's been shown that major part (70 - 90 %) of the
aggregates has radius lower than 15 nm. It's confirmed that water is located on the surface of the aggregates and
plays role of stabilizer of the liquid system. Investigations of system coagulation approve aggregates’ structure
stability. Neutron experiment during system coagulation doesn't reflect growth of the aggregate size. This is
explained by presence of strong water shell which doesn’t allow aggregates to approach close enough to each
other. It is shown in the thesis that the liquid system water-fullerene C60 can interact with biological systems only
indirectly via layers of water (not less than 5 nm). This fact should be taken into consideration in investigations of
fullerene C60 biological activity.
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