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2. Specificities in optical and thermophysical properties of the system of (fullerene C60)-(o-xylene)

Pedepar:

1. Incepraujiiina po60Ta IPUCBIYEHA KOMIIJIEKCHOMY JOCJIiIPKEHHIO ONITUYHUX Ta TeII0()i3sMYHUX BIaCTUBOCTEN
po3unHiB ¢pysnepeny C60 B 0-KCUJIOJI 3 1IiJIJII0 BCTAaHOBJIEHHS (Pi3nyHOI IPUPOAM iX aHOMAJIbHOI KOHLIEHTPaLiliHOi
NIOBEIiHKY, MTOSICHEHHIO SIBUILA CTPYKTYPYBaHHs 6a30BOi PijHU [IpY [0AABaHHI HEBEJIMKOI KiIbKOCTI (ysiepeHy Ta
PO3B’SI3aHHIO NIPO6JIEMU NOIIYKY YHIBEPCATIBLHOTO MiAXO/Y 10 BpaXyBaHHS BHECKY HAHOYACTUHOK Y CTPYKTYpPY Ta
BJIACTMBOCTi 6a30BUX pPiiyH. Y poOOTi HaBeIeHO aHali3 pe3y/bTaTiB KOMIIJIEKCHOTO €KCIIEPUMEHTAIbHOTO
IOCJIiIPKEHHS BIUIMBY HAaHOYACTMHOK(YiepeHy C60 Ha ONTUYHI (ONITUYHA I'yCTUHA) i TeT10()isuyHi (TyCTUHa,
B'SI3KiCTb, TUCK HACUYEHOI [1apy, IOBEPXHEBUI1 HATSAT) BJIACTUBOCTI O-KCUJIOJY B IIMPOKOMY iHTepBaJli IapamMeTpiB
craHy. [lokazaHo, 1110 CTPYKTYPHi 3MiHM 6a30BOi pijHM BiJOOPa’KalOTHCS HA BCIX PO3IJISIHYTUX BJIACTUBOCTSIX

IOCJIIHOI CUCTEMU Y BUIJIA] iX aHOMaJIbHOI KOHLIEHTPalLiHOi noBeAiHKu. Ha ocHOBI inel (uryKTyauiitHoI Teopii



PiouH Ta OTpUMaHUX PE3YJIbTATIB, B AaHi pOOOTI B SIKOCTi BUBHAYAJIbHOTO (PAKTOPY NPOIOHYETHCS
BHUKOPHCTOBYBaTH XapaKTep TeMIIePaTyPHOi i KOHLIEHTpallifHOi TI0BEeiHKYU CepeqHbOKBAAPATUYHOI PIIyKTyaLlil
rycTuHM (00’eMy), BpaXxOBYIOUM ii BU3Ha4YasbHy POJib y aHOMaJIbHIl NOBeiHLIi TeNnn0Qi3suiHMX BIACTUBOCTEN
HaHO(JIOifiB. 3aIIPOIIOHOBAHO JIBi MOZEJ PO3PaxyHKY B'SI3KOCTI QysiepeH-MiCcTKUX HaHO(oiziB. [Tepma 3 Hux
6a3yeThCs HA TEPMOAMHAMIYHIN MOAIGHOCTI HAaHODIIOITIB 10 6a30BO1 PigMHY, Ipyra - Ha KOHLEMNLii BiJIbHOrO
00'eMy. Y po60Ti po3p0o6sIeHO aHATITUYHY MOJIeJlb PO3PaXyHKy IIOBEPXHEBOT0 HATATy QyslepeH-MiCTKUX

HaHO(JIOIZiB 32 JaHUMU TUCKY HAaCUYEHO]I apH.

2. The thesis is devoted to a complex investigation of optical and thermophysical properties of solutions of
fullerene C60 in o-xylene in order to establish the physical nature of their anomalous concentration behavior, to
explain the phenomenon of structuring the base fluid with a small amount of fullerene additives and to solve the
problem of finding a universal approach to accounting the contribution of nanoparticles on the structure and
properties of base fluids.The results of a complex experimental study of the effect of fullerene C60 nanoparticles
on the optical (optical density) and thermophysical (density, viscosity, saturated vapor pressure, surface tension)
properties of o-xylene in a wide range of state parameters are analyzed. It is shown that the structural changes of
the base fluid are reflected on all mentioned properties of the studied system as an anomalous concentration
behavior.Based on the ideas of the fluctuation theory of liquids and obtained results, it is proposed to use the
character of temperature and concentration behavior of the mean square density (volume) fluctuations as a
determining factor in the anomalous behavior of the thermophysical properties of nanofluids.Two models for
calculating the viscosity of fullerene-containing nanofluidsare proposed. The first one is based on the
thermodynamic similarity of nanofluids and the base fluid, the second one - on the concept of free volume. An
analytical model for calculating the surface tension of fullerene-containing nanofluids using data on the saturated
vapor pressure is developed.
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