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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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JIO MUTAHHS MOJIEKYJSIPHO-JUHAMIYHOI CUMYJISILIII
KOHI'PYEHTHHUX ITAPO-PIAMHHUX JIAT'PAM

Porankos O.B., lIseus M.B., Porankos B.b., 1.¢.-M.H., npod.
Onecbka HaLiOHAJIbLHA aKajJeMisi Xap4oBHX TeXHOJOTii, M. Oneca

Po3BuneHa B nomnepenHix podoTax METOA0JI0ris MO0y I0BU KOHIPYEeHTHOI (pa3oBoi fiarpaMu
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Oyna TpoTecTOBaHA HJisi TOPIBHSAHHSA 3 J00OpEe BUBUYEHWM EKCIEPUMEHTAIBHO 1 OararopazoBo
CHMY/IbOBAHA UHCENFHUMHM METOJAMH aproHoM. Moro, 3BHYaifHO i He LITKOM CIpaBEUINBO,
OTOTOXHIOIOTh 3 JleHHapa-/[OHCIBCbKUM (IIOITO0M, 3aCTOCOBYIOYHM HABITH CIELIAIBHUNA TEPMIH
«eHHapaKoHe31ym». [lokazaHo, 1m0 cranmapTHU# B naHui yac meton ['100c-ancam6mo MonTe-
Kapno, nonoBHeHM CHIIBBIIHOMIEHHSAMH TEOPIi CKEHITIHTa, HE MOKHA BBOKATH HANIMHUM METOJOM
EKCTPaIoJIAIil IpH BU3HAYCHHI MOJIOKSHHS KPUTUYHOT TOukd. [Ipy n0CipkeHH1 TOTaHo -BUBYEHUX
pedyoBUH (PO3TUIABJICHI METAJIU, COJIi, BaXKKI BYTJICBOAHI, PyJIepeHH Ta iH.) Taka Impoleaypa Besie 10
CepHO3HUX MOTPIIIHOCTEH B OLIHIII KPUTUYHUX MapaMeTpiB. B sKocCTi anbTepHATHBH B JaHii
po0OOTI 3ampOMOHOBAHO MOJU(DIKOBAHUNA METOJ ME30CKOMIYHO-HEOOMEKEHUX MOJIEKYIIPHO-
OUHAMIYHUX oOuMciaeHb. BiH TNOBHICTIO Y3ro/KeHUH 3 (QopMalli3MOM KOHIPYEHTHOI (a30BOi
niarpamu, sika po3BMHEHAa aBTOPaMHU.

THOOPMAIIMHA EHTPOIIISI I CBOBOJIA BUGOPY

HIBeus B.T., a.¢p.-m.H., npod., Koryr B.O., boitnosa M., bouaap M., Porau M.
Onecbka HaLiOHAJIbHA aKajeMisi Xap4oBHUX TexHoJIoriii, M. Oneca

VY crarTi 3anponoHoBaHa Gpopmyna OI[IHKK CBOOOIU BHOOPY JIOAMHM, aHAJIOTTYHA (GopMyIti
i iHpopmaliifHoi eHTpomii B Teopii iHdopmartii. opmyia 3acTocoBaHa Ui MOPIBHIHHS CBOOO U
BUOOPIB HAa MPE3UIEHTCHKUX 1 MapiiaMeHTChKUX BHOOpax B VYkpaini 1 Pociiicekiit Qeneparii, a
TaKOX B KpaiHax €BpOCOI03Yy.

OpHuM 3 3acaJHUYMX MOHATH CTATHUCTUYHOI (I3MKH € MOHATTA eHTpomii. Y 1877 pomi
reHianbHui aBcTpiiicbkuit gizuk Jlroasir Enyapa bonbiman nmepmuM 3po3yMmiB 3B’SI30K €HTPOMIT
¢13UyHOT cucTeMH 3 WMOBIPHICTIO 1i mepeOyBaHHS B TOMY, YM IHIIOMY MaKpOCKOMIYHOMY CTaHI,
OB’ SI3aHOI0 3 KUIBKICTIO MIKPOCTAaHIB, SIK1 peali3yloTh JaHUN MaKpOCKOMIYHUN cTaH. Y 1948 pomi
3HAMEHUTUN aMEepUKAHChKUM enekTpoTexHiKk 1 maremarnk Knon EnByn IllenHon 3amporoHyBaB
BUKOPUCTOBYBATH MOHSTTS E€HTPOMIi AJsi OLIHKKM HEBU3HAYEHOCTI 1H(opMalii mpo Ty, YU IHILY
nofairo. TuM caMuM BiH 3al04YaTKyBaB HOBY MaTeMaTHYHY JUCIHILIIHY — Teopito iH(opmarii, ae
EHTpOMisl OoTpUMajia Ha3By iHpopMauiiiHOT eHTpomii. 3B’A30K 1H(opmamiiHOT eHTpomii 3
WMOBIPHICTIO HACTAHHS TOI, YM 1HINOI MOJIl BIH 3allpONOHYBaB y TAaKOMY 3K BUIJISAIL SIK 1 3B 30K
nepeOyBaHHsI CUCTEMH B TOMY, YM IHIIOMY MAaKpOCKOIIYHOMY CTaHi, TOOTO, (JaKTHYHO BUKOPHCTAB
1St iHpOpMaIliifHOT enTpotii popmyny bosbimana.

3acToCcyeMO 3ampomnoOHOBaHI HaMW (OPMYNIHM JJIsi OINHKK 1HJAEKCY CBOOOIM BHOOpIB Y
MPOBIAHUX KpaiHax €BpOCoOIO3y, a TaKoXK B YKpaiui 1 Pocii. [Iis mpocToT BI3bMEMO JIHIIIE OCTAaHHI
BUOOpH y KpaiHax €pponu. /s mapinaMeHTChKUX BUOOPIB MATUMEMO HACTYITHUN pe3yJbTaT.
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