CEKL{UH 6 — /\/IO@E!’IUPOBGHUE CbU3UKO-XUMU‘~4€CKUX rpoyeccos 8 COBPEMEHHbBIX MEXHO/M102UAX

K TEOPUU 3AMEILIEHUS I'ASBOI'MIPATA B IIOPUCTOM IIVIACTE ITPU HATHETAHUU
YIJIEKHUCJIOI'O I'A3A

M.K. Xacanos?, M.B. Cronmnosckuii?, C.P. Kunpau6aepa®
!Crepauramakckuii Gpunman BalmKkupcKOro rocy1apCTBEHHOTO YHUBEPCUTETA,
Poccus, r. Crepnurtamax, mp. Jleauna, 49, 453103
2Y pUMCKUH TOCY1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHUBEPCHUTET,
Poccus, 1. Yda, Kocmonastos, 1, 450062
E-mail: freya.13@mail.ru

Hayunbie uccnenoBaHusi MocieqHUX JE€T pacCMaTPUBAIOT Ta30Bble T'HIPAThl, KaK OJUH U3 Hauboiee
NEPCHEKTUBHBIX HMCTOYHHMKOB 3HEpruu. Jlo HacTosmiero BpeMEHM OCHOBHbBIE MOAXOAbI HpPU A00BIYE
ra3oruapaToB ObLIM CBSI3aHbI C Pa3repPMETH3ALUCH, HArpeBOM U OO0aBICHHEM HHIUOUTOPOB. JlaHHBIE
MOJXO/BI UMEIOT PSIJl HELOCTATKOB, OCHOBHOM M3 KOTOPBIX — BBICOKHE 3HEpro3aTpaTsl. B cBsi3u ¢ 3TuM ObLI
MIPEIIOKEH METOJT 3aMEICHUST METaHa B Ta30THApPATEe YTIEKUCIBIM Ta3oM [1-2]. CortacHo SKCTiepUMEHTaM,
pas3noXxeHus THApaTa Ha ra3 U BOAy HE HaOJII0JaeTcsl BCICICTBUE COXPAHEHUsS TepMOOapUUYEeCKUX yCIOBUI
CTaOMIBHOTO CYIIECTBOBaHMS ruapara[3-4]. B skcnepumeHTanbHBIX paboTax paccMaTpUBAIUCH 0Opa3Ilbl
HEeOOIIBIIOTO pa3Mepa, TOATOMY MPOLECCH 3aMelleHHS JTUMUTHPOBAINCH KHHETHKOH (nuddy3ueii raza uepes
THIPaTHYI0 KOpPKy). B ciywyae peanpHBIX NpPOTSIKEHHBIX TNPHUPOJHBIX IUIACTOB IIPOLIECC 3aMEIICHUS
JIUMUTHPYETCS B OOJIBIIIE CTEIICHH TEIIOMAacCOIIEPEHOCOM B CaMOM MOPUCTOMU Cpejie.

Ha pucynke 1 npeacraBnena ¢asopas nuarpamma auokcuaa yriaepona COz u merana CHa. Kpussie 1 u 2
Ha JUarpaMMe COOTBETCTBYIOT TpexdaszHomy paBHOBecHi0 «CO2-H:0-rumpar CO»» u «CHs-Ho0-rumpar
CHa»; xpuBas 3 — qByx(a3HOMY PaBHOBECHIO «KUAKOCTh-Iap» st COx.

p, Mlla
5
1
4
Tanpar 3
3| oy T'uapar
]
2 CO,
2
1
0 7, K

273 276 279 282 285

Puc. 1. ®a3oBbie AMarpaMMbl CUCTEM

PaccMoTpuM ropH30HTaNBHBIH TOpUCTHIN MiacT npotsbkernHocTH L (0 < X <), KoTOpBIN B Ha4YaabHBIN
MOMEHT BPEMEHH HACBIIIEH METAaHOM M €T0 ra30ruapaToM (¢ 00bEMHBIM cojiepiKaHueM Sy = v). Cxema 1iacta
npencraBieHa Ha pucyHke 2. TepmoOapuueckue XapaKTEPHCTHUKM IUIACTa COOTBETCTBYIOT YCJIOBHUSIM
CTaOMJIBHOTO CYLIECTBOBAaHMUS rujapara Merana. Uepes jeBylo rpaHuIly MOPUCTOro Iiacta (x = 0) HauMHaeT
3aKauyMBaThCS YIJIEKUCIBIM ra3 c TemmnepaTtypod 7. M JIaBICHHEM p., COOTBETCTBYIOIIMM YCJIOBUSAM
CYIIECTBOBAaHUsS JAMOKCHIA YIJepoJa B Ta3000pa3HOM COCTOSIHUM M €ro rasoruuapara. Paccmarpusas
MIHOBEHHOE M3MEHEHHE TeMIepaTypbl U JaBlieHHs Ha JieBoW rpanune x =0 g0 3HadeHuil Te u p. Oynem
nojiaraTh, 4TO B IIacTe 0Opa3yloTcs JBe XapakTepHble oOmactu. [lepBas o0nacTb HachIIEHA YTIEKUCIBIM
ra30M U ero ra3oruapaToM, a BTopast 00J1acTh — METAHOM U €T0 TupaToM. [Ipr 3TOM BO3HUKAET pa3zemsromas
MeXy co00H yKa3zaHHbIE 00JIACTH MOABIKHAS TPAHULA X = X(n), HA KOTOPOH MPOUCXOANT 3aMEIIeHUE METaHa
B ra30TupaTe Ha YIIIEKUCIIBIN Ta3.

[Ipu omucaHwM MPOIECCOB TEIIOMACCOINEPEHOCAa MPUMEM CIEAYIONINE TOMYIIEHUS: CKEJIEeT MOPUCTON
Cpebl M Ta30THIpaT HECKUMAEMBI, TOPUCTOCTH IOCTOSIHHA, METAH U YIVIEKHUCIIBIN ra3 sBISIOTCA KAJIOPHUECKU
COBEpIICHHBIMM Tra3aMHu. TeMmmepaTypsl TOPUCTOM Cpelbl M HACBHIIIAIOIIErO BEIIECTBA COBIAJAOT.
lNazormapaTel nuOKcHIA YIiepoaa M METaHa SBISIFOTCS JBYXKOMIIOHEHTHBIMH CHCTEMaMH C MacCOBBIMHU
KOHIIEHTPALMSIMU YTJIEKUCIIOTO Ta3a U MeTaHa cOOTBETCTBEHHO G¢ 11 G.

CucrteMa OCHOBHBIX ypaBHEHHWH, ONMCHIBAIOLIasl MpoLecchl GMIBTPAlMK U TEIUIONEPEHOCa B MOPUCTOM
CpeJie U MpeICTaBIISIoNas co00i 3aKOHBI COXpaHEHHs Macc ¥ YHEPTHH, 3aK0H Jlapcu 1 ypaBHEHHE COCTOSHUS,
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B MIPSIMOJIMHEHHO-TIAPAJUICIIBHOM CIlIy4ae IMPHU OTMEYEHHBIX BBIIIE JOMYIIEHUSIX B KQKI0H U3 001acTell uMeeT
Bun [5-7]:
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31ech HHICKCHI | = C, M OTHOCATCS K apaMeTpaM YIIIeKHCIIOro ra3a i MeTaHa; ¢ — MOPUCTOCTS; pi, Si, vi, Ci,

7i, Ki, i 1 Rgi — COOTBETCTBEHHO MCTHHHAsS TIOTHOCTh, HACBIIIEHHOCTh MOP, CKOPOCTb, Y/ACIbHAs MaccOoBast
TEIUIOEMKOCTb, KO3 (UIMEHT aauadaTHYecKOro paclIupeHns, TPOHUIAeMOCTh, TUHAMUYECKasi BI3KOCTb U
ra3oBas MOCTOsIHHAs i-if (as3br, Ppu T — maBieHue W Temmeparypa; A — Ko3QOHUIHEHT TEeIIONPOBOIHOCTH
cucremsl, pC — yaenbHast 00beMHas! TEIIOEMKOCTb.
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Puc. 2. Cxema nopucToro miacra

B pabore nony4yena mareMaTuueckasi MOAENIb M POBEJICHO YHUCICHHOE HCCIICIOBAHUE 3aKaYKH JUOKCHIA
yriaepoaa B HOpHCTBIﬁ IJ1acT, KOTOprﬁ HN3HAYAJIbHO HACBINICH MECTAHOM M I'MApaTOM METaHa. HOHY‘IGHO, qTO
OpOLECC 3aMEILICHHs Ta30ruipara CONPOBOXKAACTCS HE3HAYUTENBHBIM MOHW)KCHHEM JaBJICHHUS U
MOBBIIIIEHHEM TEMIIEPATYPhI CPe/Ibl. Y CTAHOBJIEHO, YTO TEMIIEpaTypa Ha TpaHuIe (a30BOTr0 Mepexo/1a 3aBIUCUT
OT JaBJICHHUA 3aKadyuBa€MOI'O rasa. HpI/I OTOM, IIPU BBICOKHX 3HAUCHHAX JABJICHHWA HArHeTacMoro rasa OHa
CTPEMHTCS K CBOEM MPEeIbHOMY 3HAYCHHIO, 3aBHCSIIEMY OT MCXOAHOHN TMIPATOHACHIIICHHOCTH IUIACTA.
HccnenoBanbl 3aBUCHMOCTH BPEMEHH IOJHOTO BBITECHEHHs METaHa M3 IUIaCTa B 3aBHCHMOCTH OT €ro
MPOHHUIIAEMOCTH U JIABJICHUSI HATHETaeMOT0 Ta3a.

HccrnenoBanune BRIMOIHEHO 3a cueT rpanTa Poccuiickoro HayuHoro ¢onaa (mpoekt Nel7-79-20001)
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