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MOJIEKVJIIAPHO-AMHAMUNWYECKOE MOIEJIMPOBAHUE
TETIJIO®U3NYECKUX CBOMCTB METAHA
[TPU CTATUYHECKOM U YAAPHO-BOJIHOBOM CXATUN*

A. B. Kynunos!, 0. A. Bornanosa?, C. A. Iyoun®, 3. 1. Mamenos*

AnHOTAIMSA:

Metonom MoseKyaspHoit auHamuku (M/l) mpoBeaeHO MOAEIMPOBAHME TEPMOAMHAMMUYECKUX

XapaKTepUCTUK JKUIKOrO MeTaHa MpPHM M30TEPMMUYECKOM CXAaTWUU. PacyeTbl MPOBEICHBI C ITOMOIIBIO TaKeTa
MOJIEKYJISIpHO-TMHaMu4YecKoro moaenupoBaHus LAMMPS (Large-scale Atomic/Molecular Massively Parallel
Simulator), B KOTOpoM peanu3oBaHa IMoOAnep:KKa peakiimoHHoro cuioBoro nojist ReaxFF. MonenupoBanue
yIIapHO-BOJIHOBOT'O CXKaTHsI KUAKOTO MeTaHa MpoBeeHO MeToioM [toroHnocrara B quanasoHe gasjieHuit 1000—
44 000 aT™M. AHAJIOTMYHBIE pacyeThl BLITTOJIHEHbBI HA OCHOBE TEOPETUYECKU 0O0CHOBAHHOTO YpaBHEHUSI COCTOSIHUST
IJIOTHOTO ra3a ¢ MCII0JIb30BaHMEM ITOTEHIIMAIA MEXMOJIEKY/ISIPHOTO B3auMoneicTBust Exp-6. [TonydeHbl 3aBu-
CHMOCTH IaBJICHUSI Ha U30TEPME U YIapHOI aariadaTte OT CTeIIeH! CXXaTHS XKUIKOT0 METaHa, a TAKXKE 3aBUCUMOCTH
CKOPOCTH yAapHOI BOJIHBI OT MACCOBOI CKOPOCTH. Pe3yIbraThl pac4eToB COIIACYIOTCS C 9KCIIEPUMEHTATbHBIMU

JaHHBIMMU.

Kirouesble cli0Ba: MOJIEKY/ISIPHO-IMHAMUIECKOE MOIEINPOBAHUE; U30TEPMUUECKOE CXKATHE; yaapHas aquabara;
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Molecular dynamic simulation of isothermal and shock-induced compression of methane

MOLECULAR DYNAMIC SIMULATION OF ISOTHERMAL
AND SHOCK-INDUCED COMPRESSION OF METHANE

A. V. Kudinoyv, Yu. A. Bogdanova, S. A. Gubin, and Z. I. Mamedov

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), 31 Kashirskoe Sh.,
Moscow 115409, Russian Federation

Keywords: A molecular dynamic (MD) simulation of isothermal compression of liquid methane (7" = 110 K) using
LAMMPS code and ReaxFF potential is performed. The influence of Nosé—Hoover thermostat and barostat on
thermodynamic properties is analyzed. Isothermal curves for 7" = 110 K and P = 50—1800 atm were simulated.
Hugoniostat simulation was conducted for pressures P = 1000—44 000 atm. For the same interval of pressures,
a simulation using Exp-6 potential was carried out. A Hugoniot curve for liquid methane and a dependence of
shock wave velocity on the particle velocity were obtained. The M D simulation provides very good estimates for the
thermodynamic properties of methane when applied to the isothermal and shock-induced compression.

Keywords: molecular dynamic simulation; isothermal compression; shock Hugoniot, methane
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