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1. YTBOpeHHSI HAaHOAUCIIEPCHOIKOHAEHCOBAHOI a3y y JJaMiHAPHUX MUJIOBUX IIOJIyM'SIX YACTUHOK METAJiB

2. Formation of nanodispersed condensed phase in laminar dust flames of metal particles

Pedepar:

1. IncepraiiiiHa po60Ta NIpUCBSIYE€HA TEOPETUIHOMY Ta €KCIIEPUMEHTAJIbHOMY BUBYEHHIO (DAKEIbHOTO TOPiHHS
NIOPOIIKOIOI6HOrO METaly 3 YTBOPEHHSIM HaHOPO3MipHOTO OKCHUY i CIIPSIMOBaHa Ha BUSIBJIEHHS B3a€MOBILJIMBY
ropiHH4 i XiMiYHOI KOH/IeH allii y MMI0BOMY TOJIYM'i, IKMIA BUBHAYA€ JUCIIEPCHICTL OKcuay. Po3pobiena
HecTaljoHapHa (i3snKo-mMaTeMaTruyHa MOEJb TOPiHHS ra303aBUCY IPiOHUX YACTUHOK METAIy, sIKa BpAaXOBYe
rOpiHHS MeTajly, YTBOPEHHS LIEHTPiB KOHAEH ALl i piCT YaCTMHOK oKkcuy. Ha npuxsazi anomiHio nmpoaHasnizoBaHa
IVHaMiKa UMX POLECIB. 3a pe3yJbTaTaMU aHajli3y PO3PaxXyHKOBUX JAHUX BCTAHOBJIECH] i IIOSICHEH] aHAJITUYHI
3aJ1€’KHOCTi PO3Mipy YaCTUHOK OKCHU[Y Bifl KOHLIEHTPALill METay i KUCHIO B ra303aBUCI, 1I0 OOPE Y3TrOIKYETHCS 3
iCHYIOYMMH €KCIIEPMMEHTATIBHUMU JAHUMU. JIJ11 yMOB BEJIMKOTO HAJJIMIIKY OKUCJII0BA4a B Ta303aBUCi OTPMMAHO
aHaJIITUYHUH BUTJIST, 3a71€XKHOCTI KiHIIEBOI'O PO3MIpYy YaCTUHOK OKCHJY Bifl MakpoIiapaMmeTpiB UJIOBOro (pakey.
ExcriepuMeHTasIbHO I0Ka3aHo, M0 AOMIIIKa, sIKa Jerko ionisyerbces (K2CO3), BiyinBae Ha JUCIIEPCHUN CKIIa,
IIPOJYKTIB 3rOpaHHsl alloMiHil0. BCTaHOBJIEHO, 1110 3aJIEXKHICTh CEPEHbOrO Po3Mipy 4acTHHOK Al203 Bin BMicTy

IOMIIIKY Ma€ MiHiMyM. /715 TOSICHEHHS IPUYMH €KCTPEMAJIBHOTO BUAY L€l 3aJI€5KHOCTI OL[iHEHI YMOBHU 10Hi3aLiMHOi



piBHOBaru ABo(a3HOi CUCTEMU - YACTMHKU METaJly i OKCUIY B rasi - Ipy1 MaKCMMAaJIbHIll TEMIIEpaTypi B 30Hi TOPiHHS
daxery amomiHiio i mpoaHasnizoBaHO BIUIMB 3MiHM KOHIIEHTpallil aTOMIB KaJlilo B 30Hi ropiHHs dakesia Ha

BJIACTUBOCTI MMUJIOBO] IJIa3MU i MOXKJIMBI Me€xaHi3MU 3poCcTaHHs 4acToK Al203 B Hiil.

2. The thesis is devoted to theoretical and experimental study of the flame burning of metal powder with nano-
sized oxide formation and is aimed at identifying mutual influence of combustion and chemical condensation in a
dust flame, which determines the dispersion of the oxide. Nonstationary physical and mathematical model of
combustion of gas suspensions of small metal particles, which takes into account the metal burning, condensation
centers formation, and particle growth of end-oxide was developed. The dynamic of these processes on the
example of aluminum was analyzed. According to the analysis of calculated data the analytical dependences of
oxide particle size on the concentration of metal and oxygen in a gas suspension were set and explain. This
dependences well agrees with existing experimental data. For the conditions of a large excess of oxidizer in the gas
mixture a simplified theoretical model, which has provided analytic dependence of the final size of the oxide
particles from the macro parameters of the flame was formulated. The effect of the presence (content) in a gas
suspension impurities which are easily ionized (K2CO3) to disperse composition of the combustion products of
aluminum was experimentally investigated and it was found that the dependence of the average particle size of
Al203 on impurity content has a minimum. To explain the reasons of the extreme form of this dependence the
conditions of ionization equilibrium of two-phase system - metal and oxide particles in the gas - at a maximum
temperature in the combustion zone of aluminum flame were evaluated and the effect of changes in the potassium
atoms concentration in the combustion zone of the flame on the properties of plasmas and possible mechanisms
of Al203 particle growth in it were analyzed.
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