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1. ®izuKo-XiMiuHI IPUHUMINY iHKeHepPil OKCUIHNX HAHOOUCIIEPCHUX IIOPOLIKOBUX CUCTEM SIK OCHOBU CTBOPEHHS

KepaMiku HOBOTO ITOKOJIiHHS

2. Physical-chemical principles of engineering of oxide nanosize powder systems as a basis for advanced ceramic
production

Pedepar:

1. Po60Ty NpUCBSIYEHO BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUYHOI IPOOJIEMU - CTBOPEHHIO Pi3NKO-XiMiYHMX
IIPUHLNIIIB KOHTPOJIbOBAHUX [TPOLIECIB CUHTE3Yy HAHOIUCIIEPCHUX 6araTOKOMIIOHEHTHUX OKCHUIHMX TOPOLKOBUX
CHCTEM Ha OCHOBI BU3HAaY€HHSI 3aKOHOMIPHOCTEH i pO3pO6KK METOZ0JIOri! iHKeHepii My/IbTHKOMIIOHEHTHUX
HAaHOPEAKTOPIB i3 HecTabiIbHUX IPEKYPCOPiB; BCTAHOBJIEHHIO 3aKOHOMipHOCTE [iii MexaHi3MiB arjioMmepyBaHHs B

YMOBAX XiMi4YHOTO CMHTE3y HAHOIIOPOIIKIB Ta TEPMiYHO-aKTUBOBAHUX IIPOLIECIB CUHTE3Y, KaJblMHALLI,



rOMOTeHi3allii, a TaKoX 30€pe>KeHHsI HAHOCTPYKTYPH B yMOBax (POPMYBaHH4 i crikaHHsL. OOGI'PYHTOBAHO Ta
peai3oBaHO HOBUM MiJXiM 0O IMJIAaHYBAHHS CUHTE3Y HAHOJUCIIEPCHUX OKCUAHUX MOPOIIKIB, SIKUI A03BOJISIE HAOINHO
VHUKHYTHA HEKOHTPOJIbOBAHOI arjloMepOBaHOCTi - F'0JIOBHOI IPO6JIeMU BCiX TPaguLiiHMX ITPOLLECiB HAHOCUHTE3Y - i
320€31e4UTH CTBOPEHHS IOPOIIKIB, IO CKJIAJAITHCS 3 OAHOPiAHUX 32 Mopdosorielo Ta po3mipamu (30-40 HM)
HaHOAarperariB. 3aporOHOBAaHO KOHLETI{I0 CTBOPEHHS in situ MiKpo-/HaHOPEaKTOPIB, B IKUX Peali3yloThCs
TEepMiYHO aKTHBOBaHi IIPOLIECH 3apOKEeHHS i pOCTy HOBUX a3 Ta CroJyyk. HanopeakTopamu € arperatu
KOMIIJIEKCHUX TPOMDKHUX CIIOJIYK, METaCTa0iIbHUX TPOAYKTIB HE3aBEPLUIEHOTO CUHTE3Y ab0 arperaTu CKIagHuX
OKCHUJIiB IIpY iX HACWYEHHi PO3UMHAMMU iHIIKX CIIOJIYK a00 BXXUBJIEHH] iHIIMX KOMIIOHEHTIB. [Ipy HaCTynHil
Hei3oTepMiuHil kanbpuuHanii TBepgodasHi peakiii 10Kami3yl0ThCS B TUX CAMUX HAHOPEAKTOPaX, 110 3abe3neyye
CIIaJIKOBICTb CTPYKTYPH KiHIIEBOTO HAHOJIMCIIEPCHOTO NIPOAYKTY. BBeieHHs1 MexaHiuHoi Ta cyOMeXaHiyHoi Aii B
XiMiYHi Tpo1ecy, 30KpeMa COHOJII3y Ta HAHOBUOYXOBOI KaJblLMHAlii, 3HAUHO PO3LIMPUIIO MOXJIMBOCTI KEPOBAHOI
ximMiuHOi TexHoJiorii. [ToKa3zaHO epeKTUBHICTb PO3pO6JIEHO]I BIIEpIIE peaslizoBaHOi B pO60Ti HAHOBUOYXOBO]
IearjioMepallii IorneperHb0 CTBOPEHUX HAHOPEAKTOPIB, OHMM i3 KOMIIOHEHTIB SIKUX € OGHOPITHO JUCIIEPTOBaHa B
KOXXHOMY pPeaKkTOpi BUCOKOEHEPreTUyHa CIoJyka. lle 703BoJnIo oTpuMaT OJHOPIHO arperoBadi HAHOPO3MipHi
MIOPOLIKY HU3KU MYJIbTUMETAIYHMX OKCUJIIB Ta KEPaMiKO-MeTaliYHUX HAHOKOMITO3UTIB, SKi HE CUHTE3yIOThCS B
HaHOJKCIIEPCHOMY CTaHi TpaguLitHuMu MeTogamMu. CTBOPEHI KaTali3aTOpU 3aCTOCOBYIOTHCS B TifporeHariii

IIeHTEHOBOI KUCJIOTH.

2. The thesis is devoted to: (1) the solving of actual scientific and technological problem - establishing of physical-
chemical principles of the controlled processes of synthesis of nanodispersed multicomponent oxide powder
systems; (2) studying of the peculiarities of synthesis processes of nanosize multicomponent powders; (3)
development of the methods and methodologies of engineering of multicomponent nanoreactors from unstable
precursors; (4) ascertainment of mechanisms of agglomeration during chemical synthesis of the nanopowders as
well as during thermally-activated processes of their synthesis, calcination, homogenisation, and preserving of
their nanostructure during colloidal formation and sintering. The new approach of planning of the synthesis of
nanosize oxide powders was addressed and realized. This approach allows preventing of the uncontrolled
agglomeration which is the main problem of all traditional nano-synthesis processes. It allows engineering of the
powders consisting of 30-40 nm nano-aggregates with homogeneous composition and uniform morphology. The
concept of in situ engineering of micro-/nanoreactors was suggested. The thermo-activated processes of
nucleation-growth of new phases and compositions could be realized within the volume of each single
nanoreactor. Nanoreactors are aggregates /agglomerates of complex intermediate metastable products of
synthesis, and /or aggregates of complex oxides in the case of their impregnation with other components. It allows
localization of the solid and /or liquid phase reactions within the volume of a single nanoreactor, which provides
the inherency of the final structure of the nanosize product. Introduction of mechanical and sub-micromechanical
action into the chemical processing i.e., sonochemistry, nanoexplosive calcination, expands the possibilities of
selected chemical engineering method. The advances of the nanoexplosive calcination/deagglomeration
technique are demonstrated as well.
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