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1. ®izuko-XiMiuHI IPUHLMIY iHKeHepil OKCUIHNX HAHOOUCIIEPCHUX IIOPOIIKOBUX CUCTEM SIK OCHOBYU CTBOPEHHS

KepaMiku HOBOTO ITOKOJIiHHS

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

Pedepar:

1. Po6boTy npucBsiueHO BUPIlIEHHIO aKTyaslbHOI HAyKOBO-TEXHIYHOI Ip06JIeMU - CTBOPEHHIO Pi3UKO-XiMiYHUX
IIPUHLUIIIB KOHTPOJIbOBAHUX ITPOLIECIB CUHTE3Y HAHOUCIIEPCHUX 6araTOKOMIIOHEHTHUX OKCHUIHUX ITOPOLIKOBUX
CHCTEM Ha OCHOBI BU3HAYEHHS 3aKOHOMIPHOCTEH i PO3POOKM METOZ0JIOT! iHKeHePii MyJIbTMKOMIIOHEHTHUX
HAaHOPEAKTOPiB i3 HecTabibHUX IPEKyPCOPiB; BCTAHOBJIEHHIO 3aKOHOMIpHOCTE Tii MexaHi3MiB arjioMmepyBaHHS B
YMOBax XiMiYHOTO CUHTE3Y HaHOIOPOIIKIB Ta TEPMiYHO-aKTMBOBAaHUX IIPOLECIB CUHTE3Y, KaJbLMHALli],
roMOTeHi3allii, a TakoX 30€pe>KeHHsI HAHOCTPYKTYPH B yMOBax (POPMYBaHH4 i criikaHHs. OOGIPyHTOBAHO Ta
peasnizoBaHO HOBUI MiAXif 4O IUIAHYBAaHHS CUHTE3Y HAHOAMCIIEPCHUX OKCUIHUX ITOPOUIKIB, SIKUM LO3BOJISIE HANIIMHO

VHUKHYTHA HEKOHTPOJIbOBAHOI arjloMepOBaHOCT] - F'0JIOBHOI IP0O6JIeMU BCiX TPaguLiiHUX ITPOLeCciB HAaHOCUHTE3Y - i



3a6€311eYnTy CTBOPEHHS [TOPOLIKIB, 0 CKJIAJAI0ThCS 3 OAHOPIIHUX 32 Mop@ororieto Ta po3mipamu (30-40 HMm)
HaHoAarperariB. 3allpOIIOHOBAaHO KOHLIETI{I0 CTBOPEHHS in situ MiKpo-/HaHOPEaKTOPIB, B SIKUX Peali3yloThCs
TEPMiUYHO aKTMBOBaHi IIPOLIECH 3aPOJIKEHHS i POCTy HOBUX (pa3 Ta criosiyK. HaHopeakropamu € arperatu
KOMIIJIEKCHUX ITPOMDKHUX CIIOJIYK, METAaCTa0iIbHUAX TPOAYKTIB HE3aBEPLIEHOTO CUHTE3Y 200 arperaTu CKIagHuX
OKCHJIiB Y iX HACUYEHH] PO3YMHAMU iHIINX CIIOJIYK 200 BXXMBJIEHH] iHIINX KOMIIOHEHTIB. [Ipy1 HacTynHil
Hei3oTepMiuHill kanbuuHauii TBepgodasHi peakiiii 10Kani3yl0ThCs B TUX CAMUX HAHOPEAKTOPaX, 1110 3abe3neyye
CIIaJIKOBICTb CTPYKTYPH KiHIIEBOTO HAHOJUCIIEPCHOTO NIPOAYKTY. BBeieHHsI MexaHiuHOi Ta cyOMeXaHiyHoi Aii B
XiMiYHi TpoLecy, 30KpeMa COHOJII3y Ta HAHOBUOYXOBOI KaybLIMHALlii, 3HAYHO PO3LIMPUIIO MOXJINBOCTI KEPOBAHOI
XiMmigHOi TexHosorii. [TokazaHo edeKTUBHICTb PO3pO6JIEHO] BIieplie peasi3oBaHoi B po60Ti HAHOBUOYXOBOI
Jearjiomepaliii IornepesHb0 CTBOPEHNX HAHOPEAKTOPIB, OHMM i3 KOMIIOHEHTIB SKMX € OQHOPIIHO JUCIIEPrOBaHa B
KOXXHOMY P€aKTOPi BUCOKOEHEPreTUYHa CIoJykKa. lle 703B0JIMI0 OTpUMaTH OJHOPIIHO arperoBaHi HAHOPO3MipHi
[IOPOIUKY HU3KU MYJIbTUMETAIIYHMX OKCUZIB Ta KEPaMiKO-MeTaliYHMX HAHOKOMIIO3UTIB, SKi HE CUHTE3YIOTbCS B
HaHOJKCIIEPCHOMY CTaHi TpaguLiitHuMKU MeTogaMu. CTBOPEHI KaTali3aTOpPU 3aCTOCOBYIOTLCS B TifiporeHarii

[IEHTEHOBOI KHMCJIOTH.

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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