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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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1. Oco6MBOCTi ONTUYHUX i TEMIOQPi3nYHNX BaacTuBoOCcTeN cucremu (QpysnepeH C60)-(0-Kcumao)

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

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYE€HA KOMIJIEKCHOMY JOCJIiIKEHHIO ONTUYHUX Ta TEMIO0(Pi3MYHUX BIACTUBOCTEN
po3uuHiB ¢ysnepeny C60 B 0-KCU0i 3 LiII0 BCTAHOBJIEHHS (i3YHOI IPUPOAU iX aHOMAJIbHOI KOHLIEHTPaLliiHO1
IIOBEJiHKY, [10SICHEHHIO SIBUIIA CTPYKTYPyBaHHS 6a30BOi PilHM IPU [NOJABAaHHI HEBEJIMKOI KiJILKOCTI (ysiepeHy Ta
PO3B'SI3aHHIO IPO6JIEMU NOIIYKY YHIBEPCATIBHOTO MMiAIXOY 10 BpaXyBaHHS BHECKY HAHOYACTUHOK Y CTPYKTYpY Ta
BJIACTMBOCTI 6a30BUX pinuH. Y poOOTi HaBeieHO aHali3 pe3ysbTaTiB KOMIIJIEKCHOTO eKCIIepUMEHTAIbHOTO
IOCJiI)KeHHS BIUIMBY HaHOYaCTUHOK(PyaepeHy C60 Ha onTUYHI (ONTUYHA T'YCTUHA) i Temodi3nyHi (TyCTUHA,
B'SI3KiCTb, TUCK HACUYEHO]I I1apy, IOBEPXHEBUI1 HATSIT) BJIACTUBOCTI O-KCUJIOJY B LIMPOKOMY iHTEpBaJli IapaMeTpiB
crtaHy. [TokazaHo, o CTPYKTYPHI 3MiHM 6a30BOi pifHM BifOOGPaskalOThCSI HA BCIX PO3IJISIHYTUX BJIACTUBOCTSIX
IOCTiHOI CUCTEeMU Y BUIJISIAI iX aHOMaJIbHOI KOHILIeHTpaliiiHoi noBexinku. Ha ocHOBI ineit ¢uyKkTyauifiHoi Teopii
PiouH Ta OTpUMaHUX PE3YJIbTATIB, B AaHi poOOTi B SIKOCTi BUBHAYAJIbHOTO (PAKTOPY NPOIOHYETHCS
BUKOPUCTOBYBATH XapaKTep TeMIIEPATYyPHOI i KOHLIEHTPALIHOI IOBEIiHKM CEPeAHbOKBAIPATUYHOI QIyKTYyaLii

rycTuHM (06’eMy), BpaXxOBYIOUH ii BU3HA4YaIbHY POJib y aHOMaJIbHIN MOBeiHIi Tenn0pi3suiHMX BIaCTUBOCTEN



HaHOQII0iAiB. 3alIPONIOHOBAHO ABi MOJIeJli PO3PaXyHKY B'SI3KOCTi (ysiepeH-MicTKuX HaHO(oiAiB. [Tepma 3 HUX
6a3yeThCs Ha TEPMOAMHAMIUHIN MTOAIGHOCTI HaHODIIIOITIB 10 62a30BO1 PifUHY, Ipyra - Ha KOHLEMNLii BiJIbHOrO
06'eMy. Y po60Ti po3p0o6sIeHO aHANITUYHY MOJIeJIb PO3PaxyHKy II0BEPXHEBOT0 HATATy (yslepeH-MiCTKAX

HaHO(JIOIZIB 32 JAaHUMU TUCKY HACUYEHO]I MapHu.

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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