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«IIpenckazanue TpaHCHOPTHBIX CBOMCTB YIJIEBOJOPOAOB METOAAMH MOJIEKYIISIPHON
JTUHAMMKIDY

«Predicting hydrocarbons transport properties using molecular dynamics methods»

UccnenoBanrie CBOWCTB CYIIECTBYIOMIMX YTJIEBOJOPOIHBIX XKUIKOCTEH, a TakKe MOMCK HOBBIX
COCIUHEHHI C HEOOXOIMUMBIMU TapaMeTpaMH NPEACTABIAIOT OONBIION MPOMBIIUICHHBIH
HWHTEpPEC, TaK KaK OHM JIeKAaT B OCHOBE OpPraHUYECKUX Macels, TOIUIMB W H30JISIUOHHBIX
KUAKOCTe. B Xome paboOThl TPOBENEH CaMOCOTJIACOBAHHBIM MOJEKYJISIPHO-TUHAMUYECKUN
pacuer ko3¢ ¢punmenta camoauddysun xunkoctu C30 B MIMPOKOM AMANa3zoHE TEMIIEPATyp.
Pemena npo6GieMa SKBUBAJICHTHOCTH METO/IOB pacueta auddy3un DiHmTeiHa-CMOITYyXOBCKOTO
u ['puna-Ky6o nist cnoxxusix cucreM. [IpoBeneHo cpaBHEHHE MOTEHIIMAIOB B3aUMOJICHCTBHUS 110
UX Tpe/cKa3aTeIbHOW COCOOHOCTH. BBINOIHEHBI pacyeThl BA3KOCTH METOAMU MOJIEKYISIPHOM
JTUHAMUKH I HOPMAJIbHBIX M Pa3BETBICHHBIX aTKaHOB B quana3zoHe aasieHuii ot 0.1 Mlla o 1
['Tla. MccnenoBanbl BKJIAIbl BAJICHTHBIX W HEBAJICHTHBIX B3aUMOJECHCTBUN B MHTerpan I puHa-
Ky6o mns koadpdummenta Bsskoctu. [IpeackazaHHbie BCICMYO 3HAYEHHS BS3KOCTU ais 2,2,4-
TPUMETHIITEKCAHA COBIAJIN C OMYOIMKOBAaHHBIMU MO3/IHEE HKCIIEPUMEHTATbHBIMU JAHHBIMH.

The research of the properties of existing hydrocarbon liquids, as well as the search for new
compounds with the required parameters, are of great industrial interest, since they are parts of
oils, fuels and insulating liquids. In this work, the self-diffusion coefficient of the C30 liquid is
calculated in the self-consistent way. The diffusivities are obtained in wide temperature range.
The problem of equivalence of Einstein-Smoluchowski and Green-Kubo methods is solved for
the cases of complex systems. Different interatomic potentials are compared by their predictive
power. The viscosity is calculated using molecular dynamics methods for normal and branched
alkanes in the pressure range from 0.1 MPa to 1 GPa. We analyze the contributions of valence
and non-valent interactions to the Green-Kubo viscosity integral. The blindly predicted viscosity
values for 2,2,4-trimethylhexane coincide with later published experimental data.



