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1. OTprMaHHSs1 HAHOPO3MiPHUX IOPOIIKiB CTA0iNII30BAHOT0 IiOKCUY LIMPKOHII0 METOJIOM OCAI KEHHS

2. Production of nanosize stabilized zirconium dioxide powders by precipitation method

Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA MUTAHHIM PO3POOKM HAayKOBUX OCHOB TEXHOJIOTii OTPMMaHHSI HAHOPO3MIPHUX

IIOPOUIKIB CTabii30BaHOr0 AiOKCUAY LIUPKOHII0 METOLOM OCalKeHHs. B poboTi po3risnaioTbcs Pisuko-xiMivHi

IIPOLECU CYMICHOTO OCaJKEHHS KaTiOHIB CKaHIIO Ta iTPilo 3 riApOKCHUIOM LIUPKOHIIO, iX TepMiYHE 3HEBOJHEHHS Ta

YTBOPEHHSI HAHOPO3MipHUX MOPOILKIB CTabili30BaHOTO NiOKCHIY LUPKOHi0. TepMOAMHAMIYHUMU i
€KCIIEpMMEHTAJIbBHUMU JOCimpKeHHsaMU cucteM Zr(IV)-OH, Zr(IV)-Y(III)-OH, Zr(IV)-Sc(I1I)-OH BcTaHOBJIEHO

OCHOBHI 3aKOHOMIPHOCTI CYMiCHOT'O OCaJI)K€HH$ KaTiOHIB iTPil0 Ta CKaHTiI0 3 TiIPOKCULOM LIMPKOHIIO.

3anponoHOBaHO BiporifHU MexaHi3M criBocazpkeHHs KaTioHiB Y(III) i Sc(IIl) 3 rimpokcniomM HUpKoOHiloo. BuBdeHi

IIpoLeCU 3HEBOJHEHHS CYMICHUX 0CafiiB ripOKCUly IUPKOHIIO i CTabiIi3yl0unx eJ1IeMeHTiB, KpUCTali3alii

amop¢Horo miokcuay HUPKOHi0 i pOpMYyBaHHS MaKPOCTPYKTYPH KPUCTAIIYHUX [TOPOUIKIB CTabiyi30BaHOro



JIioOKCUIy LMPKOHi. HaBeneHi fOCiI)KeHHS BIIMBY KOHLEHTpALlii BUXiTHUX peareHTis, pH cepenosuina,
TeMIIepaTypH OCaKeHHsI, YMOB 3HEBOJIHEHHS Ha Npoliecy (OPMYBaHHS CTPYKTYPU Ta AUCIIEPCHI XapaKTePUCTUKHU
IIOPOUIKIB CTabili30BaHOro AiOKCUAY LUPKOHIlO. [IpoBeieHO NOPiBHAIbHUI aHali3 BJaCTMBOCTEN HAHOPO3MIpHUX
IIOPOUIKIB CTabii30BaHOrO AiOKCUAY LUPKOHIK, OTPMMAHUX [0 PO3PO0JIEHiH TEXHOJIOT], 3 mopomKamu GipMu
«DKKK» (SInonist) aHasnoriqyHoro ckiany. [TokasaHo 10 IOPOIIKY OTPUMaHi 32 PO3pO6JIEHOI0 TEXHOJIOTIEI € OibII
npibHOmuCcepcHUMU. Po3po6ieHa TeXHOJIOTiYHA CXeMa Ta BCTAHOBJIEHO ONTUMAaJbHi TEXHOJIOTiYHI TapaMeTpu

OTPUMAaHHSI HAHOPO3MipHUX IIOPOLIKIB CTabi1i30BaHOr0 AiOKCUY IUPKOHII0 METOOM OCAIPKEHHSI KOMIIOHEHTIB.

2. The thesis deals with the issues of scientific foundation of technology for production of nanosize stabilized
zirconium dioxide powders by precipitation process. The paper covers physical and chemical processes of yttrium
and scandium cations and zirconium hydroxide co-precipitation, their thermal dehydration and obtaining of
nanosize stabilized zirconium dioxide powders. The main regularities of yttrium and scandium cations and
zirconium hydroxide co-precipitation were established on the basis of thermodynamic and experimental
researches of Zr(IV)-OH?, Zr(IV)-Y(III)-OH?, Zr(IV)-Sc(I1I)-OH? systems. A reliable mechanism of Y(III) and Sc(III)
cations and zirconium hydroxide co-precipitation was suggested. The processes of dehydration of coprecipitated
zirconium hydroxide and stabilizing elements, amorphous zirconium hydroxide crystallization as well as formation
of stabilized zirconium dioxide powdered crystals macrostructure were examined. Researches of original reagents,
medium pH, precipitation temperature, dehydration conditions effects upon structure formation processes and
disperse characteristics of stabilized zirconium dioxide powders are presented. A comparative analysis of the
properties of nanosize stabilized zirconium dioxide powders, produced by the developed methods and “DKKK”
(Japan) powders of similar composition, was carried out. It has been shown that powders produced by the
developed methods are finer ones. A process flow sheet was developed and optimal process-dependant
parameters for production of nanosize stabilized zirconium dioxide powders by precipitation method were
established.
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