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Kpatko paccMOTpeHbl HCTOpPUYECKHE acleKThl H3Yy4YeHHs Ipolecca CaxeoOpa3oBaHHUS U
COBpEMEHHOE TMpPHUKJIAJHOe U (PYyHIAMEHTAIbHOE 3HAYEHUE HCCIEOBAaHUS  KUHETHKHU
o0pa3oBaHMsl 4yacTHI] caxu. PaccMOTpeHbl OCHOBHBIE CYIIECTBYIOLIUME METOIAUKU H3YyUEHUs
mporecca caxxeoOpa3zoBaHUs U MPEUMYIIECTBA UCIIOIB30BAHUS YAAPHOU TPYOBI IS STOM LIEH.

H3nararorcs CYHICCTBYIOIIUE MPCACTABIICHUSA O MCXAaHU3MC Ca)K606pa30BaHI/I$[ U Pa3JIMYHBIC
KHHCTHYCCKHUEC MOACIN ca>1<eo6pa3013aHI/1$[. HpI/IBOI[HTCH OCHOBHBIC OKCIICPUMCHTAJILHBIC
JaHHBIC, IIOJYYCHHBIC aBTOpPAMH 110 06pa30BaHmo JaCTHLl CaXW IpU MOHUPOJIU3C U
OKHUCIIMTCIIbBHOM ITHMPOJIN3C PA3TNYHBIX COGI[I/IHCHI/II‘/‘I, TaKHUX KaK MCTaH, allCTUJICH, O9TUJICH, 3TaH,
I[IpoIiaH, IPOIMWJICH, al€TOH, 3TaHOJI, 6€H30JI, TOJIYOJI, U STHIOCH30JI B IIHUPOKOM HHTCPBAJIC
TEMIICPpATyp U KOHHCHTpaL{I/Iﬁ HCXOAHBIX BCIICCTB.

N3naratorcsi OCHOBHBIE HMPUHIMIBI MOCTPOCHUS JETATBLHON KMHETHYECKON CXEMBI MUPOJIH3a U
OKHCIJIEHUs! YTJIIEBOIOPOJIOB B Ta30BOH (ha3e, reTepOreHHBIX peakiuii 0Opa3oBaHUs 3apobIileii
YaCTHI CaXKH, IMOBEPXHOCTHOT'O POCTa YACTHI[ CaXKH, KOAryJsIIUU U OKUCICHUS YaCTHUI[ CaXKH.
OcHoBbIBasiCh Ha JTHX MPUHIMNAX, pa3BUTa KUHETHYECKas MOJelb, coctosmas u3z 3470
AIIEMEHTAPHBIX MNPSAMBIX M OOpAaTHBIX peakuuid ¢ ydacTueM 298 pa3nuyHbIX KOMIIOHEHTOB.
[Tokazano, 4ro pa3paboTaHHas KHHETHYECKass MOJENb AaJeKBaTHO OIMCHIBACT HAIIU
HKCHEpUMEHTAIbHbIE PEe3yNbTaTbl W Psij JIMTEPAaTYPHBIX JAHHBIX IO CaXeoOpa3oBaHUIO H
HHUPOJIN3Y.

OOcyxarTcsi HepelnieHHble (yHIaMEHTaIbHBIE MPOOJIEMBI MpOIEecca CakeoOpa3oBaHUS U
BO3MOJXKHBIE ITYTH UX PELICHHUS.
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Historical aspects of soot formation and contemporary problems in applied and fundamental
studies of the kinetics of formation of soot particles are briefly considered. The basic methods
for investigation of soot formation and benefits of using the shock-tube technique for this
purpose are outlined. The existing mechanisms and kinetic models of soot formation are
reviewed.



The basic experimental data obtained by the authors on the formation of soot particles during the
pyrolysis and oxidative pyrolysis of different compounds, such as methane, acetylene, ethylene,
ethane, propane, propylene, acetone, ethanol, benzene, toluene, and ethylbenzene over a wide
range of temperatures and concentrations of parent compounds are presented. The principles of
constructing a detailed kinetic scheme covering the pyrolysis and oxidation of hydrocarbons in
the gas phase, heterogeneous reactions of nucleation of soot particles, surface growth of soot
particles, coagulation, and oxidation of soot particles are described.

Based on these principles, a kinetic model composed of 3470 forward and reverse elementary
reactions involving 298 different components is developed. It is demonstrated that the kinetic
model adequately describes our experimental data and a number of published results on soot
formation and pyrolysis.

The unsolved problems of soot formation and possible solutions are discussed.



