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Pedepar:

1. Inceprarist npucBsAYeHa LOCHIIKEHHs MeXaHi3MiB BIIJIMBY TepMoaudysii ropiodoro rasy, IopyBaTOCTi Ta pO3Mipy
KaTaji3aTropa, KiHeTUKY XiMIYHUX peakliil Ha KpUTUYHI YMOBU KaTaJliTUYHOTO CaMO3aliMaHHs Ta 3alal0OBaHH
MaJIMX BMICTIB FOPIOYNX ra3iB y MOBITPi; aHai3y ABUILA CAMOIIPUCKOPEHHS PEaKLili OKUCHEHHS [IPY BU3HAYEHHI
YMOB TiCTepe3ucy TerI0MacooOMiHy Ta 6€3M0JyMEHEBOrO TOPiHHS ra30MOBITPSIHUX CyMilllell; JOCIiIKEHHIO
ricrepe3rvCHUX PEe>KUMiB TeIJIOMacOOOMIHY Ta 6€3I10JlyMeHeBOr0 TOPiHHS ra30MOBITPSIHUX CyMilllel 3 ToMilIKamMu
rOpIOYMX KOMIIOHEHTIB. B nucepTaliiHOMy JOCiIKEHHI IPOIIOHYEThCS aHANITUYHO B [IapaMeTPUYHOMY BUTJIAL]
ONMCYBATH riCTePe3UCHi 06J1aCTi TEMIIOMAacOOOMiHy YACTMHOK (HUTOK) KaTasi3aTopa Npy MPOTiKaHHI KaTaliTU4YHOI
peaxuii OKMcJIeHHs Ta BpaxyBaHHi TepMoauy3ii BOGHIO B IIOBITPi. BUBHaY€HO HIDKHIO MEXXY 10 KOHLIEHTpaLii
IIOMILIKY TOPIOYOro ra3dy B XOJIOJHIN ra30IOBITPSHIN CyMillli, IIPY SKill MOXKJIMBA peasli3alisscaMoIigpUMy040ro
CTIMKOr0 KaTaJiTUYHOTO F'OPiHHA ra30BUX CyMillell KIMHATHOI Temrieparypu. Takuii peskumM MOSKJIMBUI B PE3YJIbTaTi
KaTaJiTUYHOTrO BUMYLIEHOTO 3aiMaHHS MIJISIXOM iMITyJIbCHOTO TONIePeHbOrO PO3irpiBy HUTKU (YACTUHKU) BUllle

TEMIIEPATYPU 3allaIlOBaHHA. 3aHpOHOHOBaHO 3a71eXXHICTh [J1 BUBHAYEHHS TEMIIEPATYPU 3allajIlOBaAHHA B



3aJIEXKHOCTI BiJl pO3Mipy KaTasizaTopa. 3HaHHS L€l TeMIIepaTypy NO3BOJISIE aHAIITUYHO OLIHUTY 4aC KaTaJliTUYHOTO
CcamMO3aliIMaHH Ta30MNOBITPSHOI CyMillli KIMHATHOI TeMIiepaTypu. [IpoBeeHO aHasi3 BIVIMBY AiaMeTpy KaTajizaropa
Ha KiHEeTHKY reTepOreHHOro 6€3110JIyM SSHOrO TOPiHHS MaJIUX JIOMIIIOK T'OPIOYOTO rasy Ta XapakTe€pPUCTUKU
ricrepesrcHOi 00J1aCTi TEMIOMAcOOOMiHY KaTasi3aTopa B TOMY YUCJIi i YMOBHU ii BUPOJKE€HHSI. AHAJIITUYMHO
OTPMMAaHO 3aJI€KHOCTI CTallioHaPHOTO OIOPY IJIATUHOBOI HUTKY KaTajli3aTopa Bill TEMIIEpaTypy ra3ornoBiTPSIHOI
CyMillli i KOHLIEHTpallii JOMILIKKA BOJHIO, 1O MPOSIBIISIOTh FiCTEPE3UCHNI XapaKTep. [IpOnoHyeTbCsS BUKOPUCTAHHSA
3aIIPOIIOHOBAHOI0 METOAY 1151 AOCJIiIPKEHHSI TEPMOKIHETUYHUX XaPaKTePUCTUK KaTaJiTUYHOTO OKUCJIEHHS
MOHOOKCHUJTY BYIJIEL}O, BYIJIEBOJHIB (METaHy, 0€H30J1y, IPONIaHy, OyTaHy), CHHTE3y aMiaKy 3 a30Ty i BOJHIO.
[TpoBeneHo aHasi3 PoJii KOXKHOI 3 IapasiesIbHUX peakiiil KaTaJiTHYHOro OKMCJIEHHS aMiaky (10 yTBOpPEeHHS a3oTy i
OKHCY a30Ty) Ha IJIaTUHOBOMY JMCIIEPCHOMY KaTasi3aTopi B TEIVIOPI3UYHNX MexaHi3Max, siKi 3a06e311euyoTh
3[iMICHEHHS CTIMIKMX CTalliOHapHUX PE>XKUMIB; IPU KPUTUYHUX MIPOLiecax KaTaJiTUMHOTO caMo3aliMaHHs i moracaHHs
(kpuTHYHI IiameTpu KaTtasisaTopa, TeMIepaTypy CyMillli i KOHIeHTpaLllii JOMILIKY FOPIOYOro rasy). 3auexxHOCTi
KPUTUYHUX TEMIIEPATYP CaMO3aliMaHH4 i IOracaHHs ra3oBoi CyMillli, KpUTUYHUX KOHLEHTPALill JOMIIIKY FOPIOYOro
rasy Bif] IPMBEIEHOrO AiaMeTpy MalOTb MiHIMyM. JJOCIIiIPKEHO BIIJIMB [TIOPYBATOCTI YaCTUHKY Ha 3aJ1€5KHOCTI
KOHLEHTpALill CaMO3aliMaHHS i [IOracaHHs Bill IPUBEAEHOrO AiaMeTpy YaCTUHKU. OTPUMAaHO BUPA3, 11O JO3BOJISE
IIpOaHaJIi3yBaTU BIJIMB [IOPYBAaTOCTI HAa MiHIMaJIbHOI KOHILIEHTpAllii TOPI0YOro rasy, BUIIE SIKOi CIIOCTEPIiraeThCs

camMo3aliMaHHs ra3iB Ha IOBEPXHi YaCTUHKY KaTaji3aTopa.

2. The dissertation is devoted to the research of processes of influence of combustible gas thermodiffusion,
porosity and size of catalyst, schemes of parallel reactions to critical conditions of catalytic spontaneous
combustion and ignition of small contents of combustible gases (on the example of ammonia and hydrogen
oxidation reaction on platinum dispersed catalyst) in the air; analysis of the phenomenon of self-acceleration of
oxidation reactions in determining the conditions of hysteresis of heat and mass exchange and flameless
combustion of gas and air mixtures; study of hysteresis modes of heat and mass exchange and flameless
combustion of gas and air mixtures with impurities of combustible components. The hysteresis regions of heat and
mass exchange of particles (darts) of the catalyst during the catalytic oxidation reaction with the consideration of
the thermal diffusion of hydrogen in air are suggested to be described analytically in parametric form. The lower
limit of the concentration of combustible gas impurity in the cold gas and air mixture is identified. This limit is
determined as the potential for the realization of self-supporting stable catalytic combustion of gas mixtures at
room temperature. This mode is applicable as a result of catalytic forced ignition by pulse preheating of the
filament (par-ticles) above the ignition temperature. The dependence for determining the ignition tem-perature
on the basis of the catalyst size is proposed. The specified temperature enables to estimate analytically the time of
catalytic spontaneous combustion of the gas and air mix-ture at room temperature. The dependences of the
stationary resistance of the platinum dart of the catalyst on the temperature of the gas and air mixture and the
concentration of hydrogen impurities showing a hysteresis character were obtained analytically. This method is
suggested to be used for research of the thermokinetic characteristics of the catalytic oxidation of carbon
monoxide, hydrocarbons (methane, benzene, propane, butane), the synthesis of ammonia from nitrogen and
hydrogen. The role of each of the parallel reactions of catalytic oxidation of ammonia (before the formation of
nitrogen and nitric oxide) on a platinum dispersed catalyst in the thermophysical processes that ensures the
implementation of stable stationary modes, catalytic spontaneous combustion and quenching (critical catalyst
diameters, mixture temperature and combustible gas impurity concentration) under critical conditions are
analyzed. The dependences of the critical temperatures of spontaneous combustion and quenching of the gas
mixture, the critical concentrations of combustible gas impurities on the reduced diameter are minimal. The
influence of particle porosity on the dependence of spontaneous combustion and quenching concentrations on
the reduced particle diameter is investigated. The expression for analyzing the effect of porosity on the minimum
concentration of combustible gas, above which spontaneous combustion of gases on the surface of the catalyst
particle occurs is obtained.
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