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YCOBEPHIEHCTBOBAHHASA METOJAUKA PACYHETA XUMHNYECKHUX
PABHOBECHI HA OCHOBE 'EHETUYECKHUX AJITOPUTMOB

Iopm A.C., Kynaumu UWWN. (JI'TY, 2. Pocmog-na-/{ony, Poccus)

IIpu paccMOTpeHHH pearupyromux Tra30oBbIX Cpel KaK JIMHAMUYECKUX CHCTEM
IIPAKTUYECKUM UHTEPECHBI PABHOBECHBIC MJIM CTAllMOHAPHBIE COCTOsIHUA. VX JtoKkanu3anus u
UCCIIeIOBAaHUE Ha MpEeIMeT YCTOMYMBOCTHM BaKHbI IpW aHaiu3e (Hha30BOr0 MPOCTPAHCTBA
cucteM  (pU3MKO-XMMHUYECKOH mpupoasl. Bbicokas pa3MepHOCTh  paclpeneseHHOCTh
3aTPYJHSIOT WX aHAIU3 TPAJAWIHOHHBIMHU 4YHCICHHBIMH MeTtomamu [1-4]. IlepcnekTuBbl
UCCJIEJIOBaHUsI TAKUX CHCTEM CBS3BIBAIOT C TCHETHYECKUMH aITOPUTMAMU U HeWpoceTsimu [5-
8].

ABTOpamMu  pa3paboTaH OpPUIMHAJBHBI TEHETUYECKUH  aNroOpuTM  pelieHHs
ONTUMU3ALMOHHON 3aJa4d B II0CTAHOBKE, BO3HMKAIOLIECH IIPU OTBICKAHUU PAaBHOBECHOIO
W/WIH CTAllMOHAPHOTO COCTOSHUS (PU3MKO-XUMHUYECKOH CHCTEMBI C peakuusiMu U (pa3oBbIMH
nepexonaMu. PemieHne ¢ ero moMouIbIO MpocTeimieil 3amaun 0003HAUYEHHOTO Kjacca
OCYIIECTBIIsICTCSL cleayrommmM obpazom. Ha nepBom stane (s HEKOTOpoil pukcupoBaHHON
Macchl pearupyromeii oaHo(asHOW cpedbl NpH 3aJaHHBIX TEMIIEpPaType U JIABJICHHH)
II0JUIEIKAllee MUHUMM3ALUU IIPY MATEPUAIIBHBIX OTPAaHUYEHHUSX

a-m-m, =0 Q)
BBIPQ)KCHUE CYyMMapHOTO TEPMOXMMHYECKOIO MOTEHIMana cucteMsl [ uboca — I envmeonvya
3anucarb B Buze[1-4]
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B (1)-(2) a= {ai’ i }—MaCCOBaH JIOJIST aTOMOB I-r0 cOpTa B BEIIECTBE j; M = {m j} — BEKTOD
Macc BEmecTB; M, :{mai}— BEKTOD Macc aTOMOB COPTa; (U U (§j— COOTBETCTBEHHO

MOJISIpHasE Macca J-ro BEIIeCTBa M €ro XuMHUueckuid moteHnuain;, M u P — oOmmue macca u
JABJICHUE COOTBETCTBEHHO.

B nepom mnpubmmkennn g ;(T)=H;+Cp;(T —298)-T(S; +Cp;InT/298), rxe
Hj, Cpj, S;— cooTBeTCTBEHHO SHTaNBMKA 0OPA30BaHMs, TEIUIOEMKOCTb MPHU MOCTOSHHOM

JIaBJICHUH W SHTPOIHS |-TO BEIecTBa npu temreparype T = 298 K

Munnmusupoats (1)-(2) ¢ moMOIIBI0 CTAaHIAPTHOTO FCHETUYECKOTO ajiroputMa [5-8]
NPEMATCTBYIOT skecTkre orpanuycHus (1). CTaHAapTHBIM CIIOCOOOM pEIICHUS MPOOIEMBI
3TOH MPOOIEMBbI CIY)KHT <B3BCUIMBAHUE». BMECTO ycJIoBHOTO MuHUMyMa (1)-(2) wmryt
aOCOIOTHBIA MUHUMYM MOJIU(HUIIMPOBAHHOTO (DYHKIIMOHAA

G=zﬁ- g;+RT| In(M-P)+In ] +p-(a-m-m,)* > min . (3)
i Hj Hj

[Tpu BBICOKOI pa3MEpHOCTH |, | 3a71a4i BEPOSITHOCTh BBIXO/1a MONYJISIUK HA orpanndeHus (1)
OKa3bIBACTCSI HUYTOKHOM, M, €CIIH OTPAHUYUTHCS Pa3yMHBIM 00BEMOM BBIYMCIICHUH, POIIECC
MOMCKA OKAaHYMBACTCS B OJHOM M3 JIOKAJbHBIX MUHUMYMOB, T1e ycioBue (1) oObiuHO He
BBIMOJHSETCS. [IOMBITKM MOHU3UTH PAa3MEPHOCTh CHCTEMBbI, HCKIIOYas KOMIIOHEHTHI Ha
ocHoBaHuH (1), TpUBOAAT K apTedakTaM KakK OTPUIATEIbHbIE KOHIICHTpAIMU (Macchbl).

Wpes aBTOpOB cocTOMT B mepeHoce orpanmyeHuil (1) w3 amantuBHOW (yHKIMH B
KOJMPOBKY XpoMocoma. EciHM B KIacCHYECKOM alrOpuTME KOJIUPOBKA I'eHa OrpaHHYCHA
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(UKCHpPOBAaHHBIM MHTEpBAJIOM [&, D], To B MOAMQUIIMPOBAHHOM 3TOT MHTEpPBAJ MPUOOPETAET
OIPE/ICTICHHYI0 TIOJBIXKHOCTh B COOTBETCTBMHM C orpaHuueHusmMu (1). Tlpm kaxnou
reHepalMy I'eHa WIIYTCS TPaHWYHbIC 3HA4eHUs & U D ¢ ydeToM peanu3anuu NpeablIyIiero
reHa u JeicTByomux orpanndenuii (1). CranmapTHBIA TOAXOA K PEIICHUIO ITOH 3a1a4u
COCTOHT B MCIOJIb30BaHUU CHMIUIEKC-METO/Ia, KOTOPBIN, TpeOys: 00bEMHBIX BHIUUCICHUN TIPU
Ka)XJJ0W TeHepaly IeHa, OKa3bIBaeTcsl B HalleM ciydae HeaddektuBHbIM. Mcmonbp3oBaHue
HPOCTHIX (PU3NYECKUX COOOPaKECHHUIl MO3BOJSIET 3aMETHO CY3UTh HMHTEpBAN JIOKATU3ALUU
IKCTpEMyMa Kak CBepxy (pecypcoM CBOOOIHBIX aTOMOB), Tak U CHU3Y (YCTpaHECHHEM HEBSI3KH
MarepuaibHOro Oarnanca). dakTuuecku MpeiaraeMblii croco0 peanu3yeT BBHIOOP CaMHUM
TCHETHYECKUM QJITOPUTMOM 0a30BBIX KOMIIOHEHTOB B cucteme [1-3], omgHako mpu 3TOM
coomonenne (1) He rapaHTupyercs. DTO HECOBEPIICHCTBO OMMCAHHOTO METOJa JIETKO
YCTPAHSETCSI KJIACCUUECKON KOoppekiuei, cocrosimeil B 3amene MuHumuzanuu (1)-(2) Ha
muaumuzaimo (3). To ects, Jokanu3yroomye MacmTaOHbIE CBOWCTBa orpaHudeHuid (1)
BBIHECCHBI B aJITOPUTM, a TOHKUE YTOYHSIOLIHNE - B YPaBHEHHUS.

[Tonp3oBaTenbCckuii HHTEpdEC peanu3yroneil KOMIbIOTEPHONH MPOrpaMMBbl MOKa3aH
Ha puc. 1. HeoOXomumbie Uii TEPMOXMMHUYECKHX pAcueTOB KOHCTAaHTHI XPAaHATCS B
npoOnemMHo-opueHTHpoBaHHOKW bBJI; kKpome TOro, peanuzoBaHa BO3MOXKHOCTH HMIIOPTa
NEepBUYHON TepMoauHaMudeckol nHpopmaruu u3 cranaapra STANJAN [4].
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Puc. 1. ®opma HacCTpOIlKM T€HETUYECKOTO aJIrOPUTMA, IPEIHA3HAYEHHOIO [yl TIOUCKA
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IIpumep pacuera paBHOBECHOIO COCTaBa B IPOLIECCE TEPMUUYECKOIO KPEKUHIa
BBICOKOMOJIEKYJISIDHOTO YIJIEBOJOpOJa MOKa3aH Ha puc. 2. OmbIT BepudUKaUu aIropurma
CBHJICTEJILCTBYET O peajbHBIX BO3MOXKHOCTSX pPACCUMTHIBATH MOJPOOHBIN  cocTaB
YIJI€BOAOPOJOB B IPOLIECCE TEPMUUYECKOTO KPEKMHIA, @ PABHOBECHBIX MPOIYKTOB CrOPAHHUSA
MOTOPHBIX H JIp. TOIUIUB.
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F,ﬁ PacyeT XKMMWUECKWK pAaBHOBECHA -0 x|

Main Oy fJeAcTEMA  MNoMolls
—HavaneHele yoaoEHa

Macca M [kr] |1 23 li Temneparypa T [K] |3I:|Ij &E| NaeneHue P [atm] 1 ’,’4‘7\_ \}
'm-)j__r'l -

K.omMnoHeHTbr
ID | Name 'H s | Cp | Mu | Include | m | -
» BE H 217920 1146 20,79 0,001 r 0
3 Hz 0 1306 2843 0,002 I 0
4 C 0 574 853 0z r 0
5 0 249180 160,95 1.4 0,008 r 0
E 02 0 205,03 29,36 0,016 r 0
7 CH4 74850 186,19 3574 0ol r 0
] CHz 80000 200 20 0,014 v 10
] C2H4 52220 2194 4363 0,028 v 10
10 C3HE 20410 2263 £3.89 0,042 v 10
1 C4HS 13390 2936 8912 0,058 v 10
12 CEH10 7240 2923 8293 0,07 v 10 =
13 CEH1Z 123100 2982 108.3 0,024 v 10
14 C7H14 -150000 306 126 0,098 v 10 |

.

Kion-eo urepaum9i I25U ::I

12 CH

Puc. 2. Havanbubie ycnoBus () U pe3yabraThl pacuera (0, 6) paBHOBECHOTO COCTaBa
NPU KPEKUHTE YTIIEBOI0PO/Ia NOCPEACTBOM MOAN(DUIIMPOBAHHOTO T€HETUYECKOTO aJITOPUTMA
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