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1. TTo6yoBaHO aHAMITUYHI MOJEIi ricTepe3ucy TeraoMacooOMiHy i KIHeTUKY rOpPiHHS JOMIIIOK rOpIOYMX rasiB IpU
HagBHOCTI TUIBKY OJIHi€l OTHOCTOPOHHBOI Ta ABOX [1apajeb-HUX PEAKLil ePIIOro MOPAIKY. AHATITUYHE
OIMCAHHS riCTepe3rCHUX 06s1acTe TENI0Ma-COOOMiHY YaCTMHOK (OPOTHUKIB) KaTajlizZaTopa HEMae aHaJIOTIB i
OCHOBAaHEe Ha 3alIPOIIOHOBA-HOMY i PO3BUHEHOMY METO]li BAKOPUCTAaHHS YaCTUHHUX MOXiIHUX Ta IapaMETPUYHUX
3a-JIESKHOCTEe 1715 IIOLyKy KpUTUYHUX YMOB. BecepenuHi ricrepe3ncHUx o6acTell CriocTepi-raeTbCs KaTaliTuyHe
3arasloBaHH4, a 330BHi — CTallilOHApHi CTaHM OKMCJIEHHS Ta KaTaJITU-YHOTrO FOPiHHS MaJIUX JOMIIIOK rOPIOYOro raszy
B IIOBITPi. 3HANAEHO MapaMeTPU I'PAHNYHOrO KaTAJiTUYHOTO CAMO3aMMaHHS i TOraCa”Hs ropro-4ux rasis, a Takox
YMOBH BUPOJKEHHS KpUTUYHUX YMOB 3 YpaxyBaHHSIM Tepmoaudysii Ta TEenaoBTpaT Ha BUIIPOMiHIOBAaHHSI.
TernnoBTpaTy BUIIPOMIHIOBAaHHSIM IPUBOMSATE 10 MOSIBYU IOIATKOBOI riCTE€pe3rCHO] MeTJli B 06J1aCTi BEIUKUX
cyMilni. 3HayeHHs AUQy3ifiHO-KiHeTUYHE BifHOLIEHHS [IPY BUPOJKEHHI ricTepe3ncHOi NeTli HabIMKaeThCs 10

opuHuLi. ONMCaHO 3aJI€XKHICTh KPUTUYHOTO 3HAYEHHS KOHLEHTPAllil BOJHIO i TEMIIEPATypU Ka-TaJliTUMHOTO



3anajloBaHHs, BULLE 32 SIKi BilOYBAae€ThCS CAMONIITPUMYIOYE KaTaIiTUYHE rO-PiHHS XOJIOLHOI ra30MNOBITPSIHOI
cyMilli, Bif, AiameTpy MIaTUHOBOTO APOTUKY IIPH BUMKHE-HOMY JpKepeJli NOCTiHHOro cTpymy. Ha TemneparypHin
3aJ1€KHOCTI IBUAKOCTI PEAKLiHOTO TEIJIOBUIIJIEHHS TP [Tapa-JIeJIbHOMY KaTaliTUMHOMY F'OPiHHI TOMIIIKK
aMiaKy Ha [JIATUHOBOMY JIPOTi CIIOCTEPIraeTb-Cs1 MAKCUMYM, 10 MOSICHIOETHCS KOHKYPEHII€0 IBUIKOCTI
TeIUIOBUAiNEHHS peakuii o N2 i peakuiil 0 NO npu BpaxyBaHHI MacOIIEPEHOCY. BUKOpHCTaHHS 3aIIPOIIOHOBAHOTO
METOJY 10 BYTiJIbHMX YaCTUHOK JIO3BOJIMJIO BU3HA-YUTU 00JIACTI AiaMeTPiB YaCTUHOK BYTJIEL0, sIKi IpU
KOHLIEHTpallii KUCHIO BUIIlE 3a JlesiKe TPaHUYHE 3HAY€HHS], 3al1aJIIOI0ThCS i CTiIIKO rOpsITh B @30THO-KUCHEBUX
CyMilllax KiIMHaTHOI TeMIlepaTypu. ICTOTHY poJib IIPY BU3HAYEHH] 00JIACTi 3aN1aIl0BaHHS BYTJIEL€BUX YACTUHOK
rpaloTh TEIJIOBTPATH Ha BUIIPOMIHIOBAaHHS, KOHIIEHTpAllisl OKMCIIIOBAaya B ra3i i MOpPyBaTiCTh YaCTUHKU. Briepiie
€KCIIEPMMEHTAJIBHO JOCJiIKEHO i aHAITUYHO OOIPYHTOBAHO XapaKTe-pUCTUKY 3aMaJII0BAaHHS (BUMYIIEHOIO
3alIMaHHS) BEJIMKUX [IOPYBAaTUX YaCTUHOK BYTIJIJISI B XOJIOGHUX a30THO-KMCHEBUX CyMillax. B pe3ysbTari aHamisy
YUCJIEHHUX, aHAJIITUYHUX Ta €KCIIEPMMEHTAJIbHUX JAHUX 10 TOPiHHIO KOKCIiB Pi3HOTO BYI'ijig I0Ka3aHo, 110 B
Ipolieci ropiHHS [IOPYBaToi ByIJleleBoi YaCTUHKY TEeMII 3MiHi 3 4acoM 0OYTKY I'YCTHHU i KBapaTy AiaMmeTpy
YACTUHKY € JIiHIMIHUM i He 3aJIe5KUTh BiJl IOYAaTKOBOTO JiaMeTpy. BBeeHa Moau¢ikoBaHa KOHCTAHTa FOPiHHS 10—
pyBaToi YacTUHKY B AuQy3iiiHiil 06J1aCTi, 1[0 BpaXOBYy€e pearyBaHHS BCepPeHi 10p. AHaIi3 TOPiHHS YaCTUHOK IIpU
3HIKEHMX KOHLIEHTPALiIX KMCHIO B CYMillli, KOJIU pearyBaHHS B [10-Pax € CYTTEBUM, JO3BOJISIE TPOBOAUTH OLiHKY
eeKTUBHUX XapaKTePUCTUK [1I0PYBAaTOCTi MaTepiasy BYrijjsl. 3allpONIOHOBAHO METOJ, aHAJIITUYHOTO OIIYKY
nepiony iHAYyKUii KaTajiTUYHOrO 3ana-JIlBaHHA — Yacy JOCATHEHHS CTIMKOI TeMIlepaTypy ropiHHsS. MeTon
OCHOBAaHMM Ha MOIepe-AHbOMY 3HAXOIKEHHI KDUTUYHOI TEMIIEPATYPU 3alajloBaHH. 3alpOIIOHOBAHM HOBUMI
METOJ, aHaJIiTUYHOT'O BU3HAYEHHS TPUBAJIOCTI Nlepiony iHAY-Kuii, IKWi1 3aCHOBaHUI Ha BBeJ€HHi 6€3pO3MipHO]
TEeMIIEpPaTypH BiJHOCHO TeMIIepaTypy 3a-MMaHHS. BiH 103BoJIsle BpaxyBaT NPOTiKaHHS Mapajle/IbHUX XIMIYHUX
peaxliil i Mmaconepe-Hoc (B epexifHii i AudysiiHill 061aCTsAX TOpiHHS). PO3IJISIHYTO rOPiHHS MUJIOBYTiIBHOTO
¢daxesny B GypMOBOMY BOTHUIIi JOMEHHOI I1eyi Ta Ipu ¢pakeJIbHOMY TOPKTEPYBaHHI QyTEepPOBKYU KMCHEBOT'O

KOHBepTepa.

2. Analytical models of heat- and mass transfer's hysteresis and combustion kinetics of gas impurities were
constructed. Only one unilateral and two parallel first-order reactions were accepted. Analytical description of the
area's hysteresis of heat- and mass transfer for catalyst's particles (darts) has no analogues and is based on the
proposed and developed method of using partial derivatives and parametric dependences to find critical
conditions. Inside the hysteresis area, catalytic ignition is observed, and outside - stationary catalytic oxidation
and combustion states of gas's impurities in the air. The critical parameters of catalytic self-ignition and extinction
gases, conditions them degeneracy were found taking into account thermal diffusion and heat loss by radiation.
Heat loss by radiation leads to the occurrence of an additional hysteresis loop at large diameters and its
degeneration with a decrease in the combustible gas's concentration and an increase in the gas mixture's
temperature . The value of the diffusion-kinetic ratio at the hysteresis loop degeneracy is close to unity. The
dependence of the critical value of hydrogen concentration and catalytic ignition temperature, above which the
self-sustaining catalytic combustion of a cold gas-air mixture takes place, on the diameter of a platinum dart with
a switched off DC source is described. The temperature dependence of the heat release rate in impurities’
ammonia catalytic combustion reactions on a platinum wire has a maximum. It is explained by the competition of
reactions with formation N2 and NO taking into account mass transfer. Determined carbon particle diameter’s
areas, which force ignite and burn in nitrogen-oxygen mixtures at room temperature (oxygen concentrations
above a certain limit value). Heat loss by radiation, the oxygen concentration and the particle's porosity
significantly affect on the this area's size. For the first time, the characteristics of large porous coal particle’s
forced ignition of in cold nitrogen-oxygen mixtures were experimentally investigated and analytically
substantiated. It is shown that the change's rate of the product of porous coal particle's density and the square of
diameter in the process its combustion is constant and doesn't depend on the initial its diameter. A modified
combustion constant of the porous particle is introduced, which takes into account the response within the pores.
The empirical dependence of the particle's burning time on the initial values its diameter and density, oxidant
concentration and gas mixture's temperature is theoretically substantiated. Analysis of particle combustion at low



oxygen concentrations (reaction in the pores is significant) allows to evaluate the effective characteristics of coal
porosity. A analytical method delay time determination at gas’s impurities catalytic forced ignition was proposed.
The method is based on the preliminary finding of the critical forced ignition temperature. A new analytical
method delay time determination at coal particle ignition was pro-posed. It is based on the introduction
dimensionless temperature relative to the ignition temperature. It allows to take into account the course of
parallel chemical reactions and mass transfer (in the transient and diffusion combustion's modes). The combustion
of a pulverized coal in the tuyere area of the blast furnace and in flame gunning technology of oxygen converter

was considered.
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