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MaKeT MOJKJIMBO 3aCTOCOBYBATH MPU MOJIETIOBAHHI TEXHOJOTTYHUX MPOIIECIB, 30KpEMa y XapyoBiii
IIPOMHUCIIOBOCTI, OCKUIbKHM BIH IMPOIMOHYE BUKOPUCTAHHS 3MIHHUX He TUIbKU THIY «Pe3epByap», a i
tumniB «Kouseiiepy 1 HaBiTh «[liukay.
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MESOSCOPIC UNCONSTRAINED MOLECULAR-DYNAMIC
SIMULATION OF THERMODYNAMIC DIFFERENCES
BETWEEN ISOTOPES OF ARGON (“°AR AND *AR)

Prof. V.B. Rogankov, M.V. Shvets, O.V. Rogankov
Odessa National Academy of Food Technologies, Department of
Physical and Mathematical Sciences

This work extends the fluctuation consideration of isotope theoury performed before (see
reference [1]) for H20-D,O-T.O. We have applied the recently developed mesoscopic
unconstrained (MSU) technique of isochoric molecular dynamical (MD) equilibration to simulate
the differences between the properties of pure monoatomic isotopes *°Ar and *Ar. The main
advantage of simulation approach is a possibility to study directly the «pure» impact of significant
distinction (~10 %) in atomic masses: “°m,=6.64-107° kg and ¢m,=5.98-10%% kg on the collective

thermal motion and interaction of N particles in the fixed mesoscopic volume V = 13 of MSU/MD-
simulations. We have admitted for the lighter isotope **Ar the same modified finite-range Lennard-
Jones’ (LJ)-type potential with the conventional effective parameters of the natural argon “Ar~Ar:
o =0.3405 nm; ¢/k, =120 K but with the different cut-off radius r (o) = L'/2=0.965r(p). It

is determined by the equality accepted in the present work for the mass density p'=p=mgN /V :
36(N /v')/ “0(N 1y7)= 40, 1 36, (the prime " refers, as usually, to the lighter isotope). The aim was

to investigate the supposed cut-off radius isotope effect (CRIE) on the simulated single-phase
temperatures, pressures, specific internal energies, enthalpies and, even, isochoric heat capacities.
The congruent vapor-liquid (CVL) diagram proposed earlier by authors seems to be completely
consistent with the obtained now MSU-simulated data.
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