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AHAJIU3 TUTEPATYPHBIX MOAETEN OKUCJIEHWI METAHA
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Annorammsa: MHrtepec K mapuvajibHOMY OKHCJIEHUIO MeTaHa B 00J1acTh yMepeHHbIX TeMnepatyp Huke 1000 K
CBSI3aH C €ro POJIbI0 B MEPCHEKTUBHBIX Mpolieccax MPsSMOro MpeBpalieHus ra3o(a3HbIX YIeBOIOPOIOB B XU-
MUYECKHUE TMPOAYKThI, MPEXIe BCEro B IMPOLECCe MapUUabHOIO OKUCIeHUs MeTaHa B MmetaHod ([TOMM).
Ontumusanus U TeXHOJOTnYecKas: MpopadoTKa 3TUX MPOLECCOB TPEOYIOT HANEXKHOU KUHETUYECKOW MOJENH.
[IpencraBieH aHanIU3 IUTEPATYPHBIX MOJEIICH, TPUMEHSIBLIMXCS [UIS1 ONTMCAHUS MapLMaJIbHOTO OKUCICHUS Me-
TaHa B pa3JINIHBIX YCIOBUSIX Y TEMITepaTypHBIX TUAIa30Hax, U Pe3yJIbTaThl MX MPeIBAPUTEIIBHOTO TECTUPOBAHMS
Ha MPUTOJHOCTb AJisk onrcaHus pouecca [IOMM.

Kiouesbie ciioBa: HpI/IpOZ[HbIﬁ ra3; M€TaH, InapumnajbHOC OKUCIICHUEC; METAHOJI; (bOpMaJ'[I:)ICFI/II[; OKCUTE€HATbI

J]I/ITepaTypa TonHaxHble GTL-npouecchl Ha 6ase MPSAMOro MapLu-

AJIbHOTO OKMCJICHMSI YIJICBOAOPOIHBIX Ta30B 0€3 CTanuu

1. The outlook for energy: A view to 2040. 2012. http// MOJIy4EHUsI CUHTEe3-Ta3a // Heq)Tel'[epepa6OTKa u Heq)—
cdn.exxonmobil.com/~ /media/global /files /outlook-for- Texumust, 2013. Ne 8. C. 21-26.

energy/ 2.01_6/ 2016_.°u“°°k_f°r_energy'pdf’ 9. Arutyunov V. S., Basevich V. Ya., Vedeneev V. I. Modern
2. BP. Statistical review of world energy, 2015. ht.tp:/ / state of direct high pressure partial oxidation of natural
www.bp.com /en/global /corporate /energy-economics/ gas to methanol // Ind. Eng. Chem. Res., 1995. Vol. 34.
statistical-review-of-world-energy.html. No 12. P. 4238—4243.
3. Apymionos B. Hedbtp XXI. Mudsl 1 peaibHOCTb ajibTep-

HATHBHOI SHEpreTHKL. — M.: Dkemo, 2016, 208 c. 10. Apymionoe B. C., bacesuu B. 4., Bedenees B. H. T1psimoe

razogazHoe OKUCIIEHNEe MPUPOAHOTO ra3a MpU BHICOKUX
4. Apymionog B. C., Jlucuuxun I'. B. DHepreTuueckue pecyp- JABIEHUSX B METAHON U APYTHe OKCUTeHATH // Verexu
cbl XXI cronerus: mpoGyieMbl U MPOrHO3bl. MoryT Jiu xumun. 1996. T. 65. Ne 3. C. 211—240

BO300HOBJIsIEMbIE HCTOYHUKN SHEPIUH 3aMEHUTh UCKO-
naemoe Toruso? // Yenexu xumuu, 2017. T. 86. Ne 8. 11. Arutyunov V. S. Recent results on fast flow gas-phase par-
C. 777—804. tial oxidation of lower alkanes // J. Nat. Gas Chem., 2004.

Vol. 13. No. 1. P. 10-22.
5. Apymionos B. C. OkucnuteibHasi KOHBEPCUS MPUPOIHO-
ro raza. — M.: KPACAH/I, 2011. 640 c. 12. Arutyunov V. Low-scale direct methane to methanol —

modern status and future prospects // Catal. Today, 2013.

6. Arutyunov V. Direct methane to methanol: Foundations
Vol. 215. P. 243—-250.

and prospects of the process. — Amsterdam, The Nether-

lands: Elsevier B.V., 2014. 309 p. 13. Apymionos A. B., benseé A.A., Jludckuii b. B., Huku-
7. Apymionos B.C., Kpoviioe O.B. OpraHuyeckasi XUMUs: mun A. B., Ilocesnckuii B. C., Apymionos B.C. Tepmoku-
OKUCIUTENbHBIE npeBpalleHuss MeTaHa, — 2-e u3g. — HETUYeCKHe KoJieOaHUs IIpU napurajlbHOM OKHUCJICHUU
M.: ¥Opaiir, 2017. 371 c. MmeraHa // XuM. ¢usuka, 2017. T. 36. Ne 6. C. 3—11.
8. Casuenko B. U., Makapsn U. A., Qokun U. I., Cedos U. B.,  14. Bedenees B. U., [oavdendepe M. 4., Topoans H. U., Teii-
Maeomedos P. H. , Jlunuaun M. I'., Apymionos B. C. Majo- menvboiim M. A. KonuuecTBeHHas1 MOJEIb OKUCICHMSI

*PaboTta BeIMoIHEHA B paMKax [TporpaMMbl (pyHIaMeHTaIbHBIX UccaenoBaHuii Poccuiickoit akanemun Hayk Ha 2013—2020 rr. o Teme
XD PAH Ne47.16. Homep tembr DAHO 0082-2014-0004. Homep rocynapcteenHoit peructpaiu LIUTUC: AAAA-A17-117040610283-3.

"Mucruryr xummaeckoit dusuxu um. H. H. Ceménosa Poccuiickoii akanemun Hayk, belyaevIHF@yandex.ru

2Wucturyt xumudeckoii ¢usuku um. H.H. CeménoBa Poccuiickoil akameMun Hayk; WHCTHTYT TpoGieM XMMHUecKOW (BU3MKH,
nik@icp.ac.ru

3MHCTUTYT TIpoGeM XUMIYecKoil (husnki Poccuiickoil akaaemMuu Hayk; LICHTpAIbHBIN WHCTUTYT aBUALIMOHHOIO MOTOPOCTPOCHMSI
nmenu I1. 1. bapaHoBa, toktalievp@ciam.ru

Uucruryr xummdeckoit gpusuku um. H. H. Ceménosa Poccuiickoit akanemuu Hayk, iz@chph.ras.ru

SUnctutyt xummdeckoit gusuku um. H. H. Ceménosa Poccuiickoit akagemun Hayk; MHCTUTYT mpo6ieM Xumudeckoii pusuku Poccnii-
CKoOIf akaneMuu Hayk, alex.ozersky.1992@gmail.com

®HMucturyt xumudeckoii dusuxu um. H. H. Ceménosa Poccuiickoit akagemun Hayk, anitadmitruk@gmail.com

"Wnctutyt xumudeckoii dusuxu um. H. H. Ceménosa Poccuiickoit akageMun Hayk, aarutyunow@gmail.com

8 nctutyt xummdeckoit dusuku um. H. H. Ceménosa Poccuiickoit akagemun Hayk; MHCTUTYT Ipo6ieM XuMmudeckoii gpusuku Poccuii-
CKOIf akaneMuu Hayk, arutyunov@chph.ras.ru



A. A. bensies, A. B. Hukumun, I1. /I. Tokmanueé u op.

15.

16.

17.

20.

21.

22.

23.

. GRI-Mech Version 3.0 7/30/99.

MeTaHa TIpU BBICOKMX maBiieHusx. I. Onucanue moje-
nu // Kuneruka u xatanus, 1988. T. 29. Ne 1. C. 7—14.

Lodeng R, Lindvag O. A., Soraker P., Roterund P. T., On-
sager O. T. Experimental and modeling study of the se-
lective homogeneous gas phase oxidation of methane to
methanol // Ind. Eng. Chem. Res., 1995. Vol. 34. P. 1044—
1069.

Apymiwonoe B. C., bacesuu B. 4., Bedenees B. U., Pomano-
eéuy JI. b. Kunernueckoe MoaeJupoBaHUE MPSIMOTO ra-
30(ha3HOTO OKUCJIEHUSI METaHa B METaHOJI TIPU BEICOKOM
nasneHuu // Kunetuka u katanus, 1996. T. 37. C. 20—28.

Marinov N. M. A detailed chemical kinetic model for high
temperature ethanol oxidation // Int. J. Chem. Kinet.,
1999. Vol. 31. P. 183—220.

http://www.me.
berkeley.edu/gri_-mech/.

. Lindstedt R. P., Meyer M. P. Adimensionally reduced reac-

tion mechanism for methanol oxidation // Proc. Combust.
Inst., 2002. Vol. 29. No. 1. P. 1395—1402.

Huang J., Bushe W.K. Experimental and Kinet-
ic study of autoignition in methane/ethane/air and
methane/propane/air mixtures under engine relevant con-
ditions // Combust. Flame, 2006. Vol. 144. P. 74—88.

Coppens F. H. V., De Ruyck J., Konnov A.A. // The ef-
fects of composition on burning velocity and nitric ox-
ide formation in laminar premixed flames of CH4 + Ha
4+ O2 + N3 // Combust. Flame, 2007. Vol. 149. No. 4.
P. 409—-417.

Petersen E. L., Kalitan D. M., Simmons S., Bourque G.,
Curran H. J., Simmie J. M. Methane/propane oxidation at
high pressures: Experimental and detailed chemical kinet-
ic modeling // Proc. Combust. Inst., 2007. Vol. 31. No. 1.
P. 447454,

Rasmussen C. L., Jacobsen J.G., Glarborg P. Experimen-
tal measurements and kinetic modeling of CH4/O2

24.

25.

26.

27.

28.

29.

30.

31.

and CH4/C2Hg/O2 conversion at high pressure // Int.
J. Chem. Kinet., 2008. Vol. 40. P. 778—807.

Husson B., Ferrari M., Herbinet O., Ahmed S.S., Ni-
ass T., Glaude P.A., Battin-Leclerc F. Mechanism for
the oxidation of ethylbenzene. 2011. https://hal.archives-
ouvertes.fr/hal-00772058 /file/Supplemental_data_2.txt.

Ranzi E., Frassoldati A., Grana R., Cuoci A., Faravelli T.,
Kelley A. P., Law C. K. Hierarchical and comparative ki-
netic modeling of laminar flame speeds of hydrocarbon
and oxygenated fuels // Prog. Energ. Combust., 2012.
Vol. 38. No. 4. P. 468—501.

Combustion Research at University of California at San
Diego. Chemical-Kinetic Mechanisms for Combustion
Applications. San Diego Mechanism, version 2014-02-
17. http://combustion.ucsd.edu.

Burke U., Metcalfe W. K., Burke S. M., Heufer K. A., Da-
gaut P., Curran H.J. A detailed chemical kinetic mod-
eling, ignition delay time and jet-stirred reactor study of
methanol // Combust. Flame, 2016. Vol. 165. P. 125—136.
Coda Zabetta E., Hupa M. A detailed kinetic mechanism
with methanol for simulating biomass combustion and
N-pollutants // Combust. Flame, 2008. Vol. 152. No. 1-2.
P. 14-27.

NUI Galway. http://c3.nuigalway.ie/naturalgas3.html.

Apymwnose B.C., Pydakosé B. M., Casuenko B. HU., Ille-
eepoenkun E. B., Illegepoenkuna O. 1., XKeamskoe A. IO.
KuHeTrKa napimaibHOTO OKHCICHUS aJIKAHOB IPU BbI-
coKuX AaBieHusx. OKMCIIeHNEe MeTaHa B peakTopax ¢ 1o-
BEPXHOCTBIO M3 HepXKaBerolei ctanu v KBapia // Teope-
TUYECKUE OCHOBBI XMMUUYECKO TexHoioruu, 2002. T. 36.
Ne5. C.518-523.

Sinev M., Arutyunov V., Romanets A. Kinetic models of
C;—C, alkane oxidation as applied to processing of hydro-
carbon gases: Principles, approaches and developments //

Advances in chemical engineering / Ed. G. B. Marin. —
Elsevier, 2007. Vol. 32. P. 171—-263.

Ilocmynuna 6 pedaxuyuro 12.01.18

TF'OPEHUE U B3PbIB Tom 11 Homep 1 2018



Analysis of literature models of oxidation of methane at moderate temperatures

ANALYSIS OF LITERATURE MODELS OF OXIDATION OF METHANE
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Abstract: The interest to the partial oxidation of methane at moderate temperatures below 1000 K is explained by its
role in the promising processes of direct conversion of gas-phase hydrocarbons into other chemical compounds, first
of all, in the process of Direct oxidation of Methane To Methanol (DMTM). The optimization and technological
development of such processes need a reliable kinetic model. This study presents the critical analysis of published
models that have been used for simulating partial oxidation of methane at different conditions and temperature
ranges and the results of their preliminary testing in terms of their capability to describe the DMTM process.
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