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1. BoyinB TUCKy Ha TEPMOAVHAMIYHI BJIACTUBOCTI MOJIIUKIIIYHNAX BYTJIEBOAHIB

2. The influence of pressure on thermodynamic properties of polycyclic hydrocarbons

Pedepar:

1. luceprauisa npucsBa4eHa JOCiIKEHHSIM PiBHAHHS CTaHy Ta MOJIEKYJISIPHOI CTPYKTYypH pignH. OtpuMani PVT paHi,
IIPOBEEHNI PO3PaXyHOK TEPMOIMHAMIYHMX BIACTUBOCTE! B iHTepBasti TUCKIB Bix 0.1 mo 245.2 MIla Ta remneparyp
Biz 313 K o 453 K 15 noniuuKIiyHYX BYIJIEBOHIB Ta PiIKUX cUCTeM i3 BMicToM ynepeny C60 i 3ariporioHOBaHO
OOrpyHTOBaHI aHAITUYHI 3a71€XKHOCTI AJ1s1 3HAlJ€HUX TEPMOJUHAMIUYHMX BJIaCTUBOCTEN. BcTaHOBIIEHO, 1110
TeMIIepaTypHi 3aJIe>XKHOCTi KoedilleHTa TeIJI0BOro PO3LIMPEHHS Ta MOAYJIS IPY>KHOCTI Ha i30X0pax MaloTh
E€HTPOMINHUN XapaKTep B YCiX NOCIIIPKEHNX NOMIIUKIIYHUX BYIJIEBOOHAX. 3IiICHEHO NOIIYK HAMiBEMIIIPUYHOTO
PIBHSIHHS CTaHy, 10 JI0ITyCKae CTaTUCTUYHE OOPYHTYBAaHHS i Mae He JiMlle Neplli, ajie i Apyri noxifgHi Taxi, mo
aJleKBaTHO NepealoTh TEPMOOAPUYHI 3a/IEXKHOCTI TEPMOAVHAMIUYHUX BJIACTUBOCTEN MOJIEKYJISIPHUX PiIMH:
Koe(illeHTa TeMI0BOro PO3MUPEHHS, MOLYJISl IPYKHOCTI, i30T€pMiYHUX IPUPOCTIB €HTaIbIIii, eHTPOIIii, Ta TOBHOI

BHYTPIIIHbBO] €Heprii, i306ap1u4HOi MOJISIPHOI TEIIJIOEMHOCTI Ta i30XOPUYHOI MOJISIPHOI TEIJIOEMHOCTI. MeTomom



(YHKUi I'YCTUHY NMOBIPHOCTI aTOM-aTOMHOTO PO3IOZily MPOBELEHO PO3PAXYHOK MOJIEKYJISIPHOI CTPYKTYPU
MOJIIUKIIIYHUX BYTJIEBOJHIB: IIiHAHA, ?-TIiHEHA, 1-3-INMeTUIalaMaHTaHa, 3-[IUK—~JIONIeH~TUJITOJIYyOJy Ta 3-
LJMKJIOT€KCUJITOJIYOJIy, & TAaKOXK po3uuHy Qysepeny C60 B Tonyosti. Metogom M]I MozielI0BaHHS [TOKa3aHo, 10 TUCK
IIOCUJIIOE Opi€HTalliliHe YIOPSIKYBaHHS B MOJIEKYJISIPHUX PilMHAX 3 aHi30TPOINHOIO (POPMOIO MOJIEKYJI, a JOJIaBaHHS
10 HUX JIOMIIIOK i3 cpeprnyHOI0 GOPMOIO MOJIEKYJI TOCIA0III0Ee OpieHTalliliHE YIOPSIKYBAaHHS B yCbOMY
IOCJIiIPKEHOMY iHT€PBaJli TUCKIB i TEMIIEPATYP.

2. It is investigated the equation of state and molecular structure of molecular liquids. It is obtained the PVT data
and the calculation of thermodynamic properties is performed for polycyclic hydrocarbons and for liquid systems
containing fullerene C60 in the range of pressures from 0.1 to 245.2 MPa and in the range of temperatures from 313
K to 453 K. Substantiated analytic relations are suggested for the obtained thermodynamic properties. It is
established that thermal expansivity and elastic modulus as a function of temperature on isochors reveal entropic
character in all the investigated polycyclic hydrocarbons. It is carried out the search of semiempiric equation of
state admitting statistic substantiation. The equation found has not only first but also second derivatives
adequately representing the following thermobaric properties of molecular liquids: isobaric expansivity, elastic
modulus, isothermal deviation of enthalpy, entropy, total internal energy, isobaric molar capacity, isochoric
molarcapacity. It is carried out the calculation of molecular structure by using the method of probability density
atom-atom distribution for polycyclic hydrocarbons: pinane, ?-pinene, 1-3-dimethyladamantane, 3-
cyclopenthyltoluene, 3-cyclohexyltoluene, and fullerene C60 solution in toluene. It is shown by using the method
of MD modelling that pressure amplifies orientational ordering in molecular liquids with anisotropic form of
molecules, and the admixtures with spherical form of molecules weaken orientational ordering in the whole
investigated range of pressures and temperatures.
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