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1. ®i3uxo-ximiuHi ocHOBYU rigpodasHoi TeXHOJIOTII ofiep>kaHHsI MIiHeabHUX (peputis 3d-meTasniB

2. Physico-chemical bases of hydrophase technology of production of spinel ferrites of 3d-metals

Pedepar:

1. Incepraliiio pucBsidieHO po3pooOLi HAyKOBUX OCHOB TiipodasHoi TexHoJioril ofgep>xanHs ¢peputis 3d-meTasis
pi3HOro CKJany, IPUMHLMIIIB PETYJII0BAaHHS Ta IPOTHO3YBAHHS iX MarHiTHUX, (POTOKATANITUYHUX BIACTUBOCTEM.
BcraHoBI€HO, Mo npouec cniBocankeHHs rifpokcuis Gepym(Il) Ta kobans1(1l), Hikens(II), manran(Il), HKUHK,
kynpyM(Il) rizpoxkcuziB oB's13aHMI 3 YTBOPEHHSIM aKBAKOMILIEKCIB i GOPMYBaHHIO [1EPEACTPYKTYP Pi3HOI CTIMKOCTI.
3anpornoHOBaHO i eKClIepUMEHTAIbHO OOIPYHTOBAHO MexXaHi3M ¢pepuTusallii Mg, fi€lo KOHTaKTHOI HEPiBHOBaXKHO]
Hu3bKoTeMIeparypHoi m1asmu (KHIT). CtyniHb OIHOPIZHOCTI i KpUCTANIYHOCTI (PEPUTIB, 1J0 YTBOPIOIOTHCS B
YMOBaX iX MOAANBIIOrO OKUCHEHHS, 3MEHIIYETHCS BiATIOBITHO IO HACTYIIHOT'O MOPSIIKY:
Zn2+>Ni2+>Co2+>Mn2+>Cu2+. BuzHaueno, mo B cucreMax Co2+-Fe2+-S042--OH-, Ni2+-Fe2+-S042--OH- ta Ni2+-



Co2+-Fe2+-SO42--OH- HamarHiyeHicTb HaCU4YEHHSI 3HAYHO 3aJIeXKUTb Bifi pH, TeMriepaTypu Ta yacy o6po6eHHs
KHII. T'onoBHuM dakTOpOM BIJIUBY € BuxinHe pH 06po6sitoBaHOi cycIieHsii, BHACIIiIOK MOXJIMBOCTI PEryl0BaHHS
MIBUKOCTI OKMCJIEHHS. 3allpOIIOHOBAHO KpUCTaNoXiMiyHi moaeri nst peputiB MxFe3-x04, ne M=Ni, Co, Ta
BCTAHOBJIEHO, IO 3i 30iJIbIIEHHSIM 3HAaY€HHS X CTYIiHb OO€PHEHOCTI LIMiHe 36i1b1yeThCsl. BCTAHOBIEHO BILIMB
BMICTY KaTioHiB Ha (pa30BUi1 CKJIaJ], CTPYKTYPHI XapaKT€pUCTUKHU, MarHiTHi i poToKaTaliTU4Hi BJIaCTUBOCTI (pepuUTiB
B OTpiiHuX cucrtemax CoxNiyZnl-x-yFe204, CoxNiyMnl-x-yFe204, CoxZnyMnl-x-yFe204, NiyZnxMnl-x-yFe204
(me O<x<1Ta O<y<1). MakcumasbHa QOTOKATANITUYHA aKTUBHICTb BifTIOBiJlae 3araJbHOMY CKJIady
MIO0,33MII0,67Fe204, ne MII=Zn, Mn, MI=Co, Ni. CTBoOpeHO (i3MKO-XiMiuHi OCHOBU TE€XHOJIOTii OJep>KaHHs (PEPUTIB
3d-metaniB. Po3po6iieHo epeKTUBHY TEXHOJIOTIYHY CXEMY.

2. The dissertation is devoted to the development of scientific bases of hydrophase technology of obtaining ferrites
3d-metals of different composition, principles of regulation and forecasting of their magnetic, photocatalytic
properties. It is established that the process of coprecipitation of hydroxides of iron(II) and cobalt(II), nickel(II),
manganese(II), zinc, copper(Il) hydroxides is associated with the formation of aqueous complexes and the
formation of a structure different stability. The mechanism of ferritization under the action of contact
nonequilibrium low-temperature plasma (CNP) is proposed and experimentally substantiated. The degree of
homogeneity and crystallinity of ferrites formed under conditions of their further oxidation decreases in the
following order: Fe2+ > Zn2+ > Ni2+ > Co2+ > Mn2+ > Cu2+. It is determined that in the systems Co2+-Fe2+-S042--
OH-, Ni2+-Fe2+-S042--OH- and Ni2+-Co2+-Fe2+-S0O42--OH- the saturation of the magnetization significantly
depends on the pH of processing, temperature and processing time of CNP. The main factor of influence is the
initial pH of the treated suspension, due to the possibility of adjusting the oxidation rate. Crystal chemical models
for ferrites MxFe3-xO4, where M = Ni, Co, are proposed, and it is found that the degree of spinel inversion
increases with increasing value of x. Influence of cation content on phase composition, structural characteristics,
magnetic and photocatalytic properties of ferrites in ternary systems CoxNiyZnl-x-yFe204, CoxNiyMn1-x-yFe204,
CoxZnyMnl-x-yFe204, NiyZnxMnl-x-yFe204 (were O<x<1 and O<y<l) is established. The maximum photocatalytic
activity corresponds to the total composition of M10,33MI10,67Fe204, where MII = Zn, Mn, MI= Co, Ni. Physico-
chemical bases of technology of production of 3d-metal ferrites are created. An effective technological scheme has
been developed.
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