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1. UutpaTHuUit cuHTe3s i piznko-xiMiuHi BIacTUBOCTI AUCHIepcHUX oKkcuaiB 3d-meTanis (Zn, Cu, Ni, Mn) Ta uepito

2. Citric acid aided synthesis and physico-chemical properties of dispersed oxides of 3d-metals (Zn, Cu, Ni, Mn)

and cerium

Pedepar:

1. Incepraliiio pUCBSIYEHO JOCHIIKEHHIO UUTPATHOTO CUHTE3Yy AUCIIEpCHUX MaTepialiB Ha OCHOBI OKCUTiB 3d-
METAJIiB Ta LEPilo 1 BUBUEHHIO IXHIX CTPYKTYPHHUX Ta KaTaJIiTUYHUX BJIACTUBOCTEN. BCTaHOBIIEHI KiJIbKOCTI peareHTiB
(0,5 M pozuunum HiTpariB 3d-meTanis abo uepito Ta 1,0 M po34nH LUTPATHOI KUCJIOTH) i TapameTpu cuHTesy (pH
BUXifgHOI cymimi 2,8-3,2, criBBifHOIIEHHS] KOMIIOHEHTIB 1:2, Temrniepatypa TepMoo6pooku 673 K) 103BOJISI0Th
OJIEP>KyBaTU ME30II0PYBaTi MaTepiany 3 TMTOMOIO NTOBepxHelo 110 113 M2 /T i BesnKolo KinbKicTio Mikporop (16-20
%), 3 HAUMEHIIMM PO3MipoM KpUCTaliTiB (<100 HM) Ta IXHBOIO HE3HAYHOIO arperatiero. [lokasaHo, 0 BBEAEHHS 10
CKJIaJly OKCHIy Liepilo HaBiTh Ay>Ke 3HAYHOI KiJIbKOCTi OKCUZIB Mifii 60 MaHraHy (10 75 %) NpuBOIUTE 1O YTBOPEHHS
TBEPJUX PO34YMHIB 3aMillleHHs1. 3HaNeHi BiiMiHHOCTI B MOpo0JIOTii BUBYEHUX 3Pa3KiB CJIYTYIOTb KPUTEPISIMU
BifZ6OpY NepCIEKTUBHUX KaTali3aTOpPIB /171 PeaKliii OKUCHEHHS. 33 JaHMMU BUNIPOOYBaHb CUHTE30BaHi KOMIIO3HULIii
OKCHU/IiB MOXYTb 3HAWTH 3aCTOCYBAHHS SIK KaTaJli3aTOPH [JI1S1 OYUILIEHHS BOIHIO, IKUIl BUKOPUCTOBYETBCS B

[IaJIMBHUX €JIeMEeHTaX, Ta JJIs1 OYMILEeHHS ra3iB Bifl IETKUX OPraHiYHUX CIIOJIYK (eTUJaleTary, eTaHoJly, OEH30I1y,



TOJIyOJly, H-OyTaHy).

2. The thesis deals with in-depth studies of the citric acid aided synthesis of dispersed materials based on oxides of
3d-metals and cerium and with analyses of their structural and catalytic properties. Proposed initial
concentrations of reactants (0,5 M solutions of the nitrates of 3d-metals and cerium and 1,0 M solution of citric
acid) and parameters of the synthesis (pH of initial mixture 2,8-3,2, metal ion to citric acid ratio of 1:2, the thermal
treatment temperature of 673 K) allow for obtaining mesoporous materials of maximal specific surface area (up to
113 m2 /g) and a great micropore fraction (16-20 %), small particle size (<100 nm) and small aggregation. It has been
shown for the first time that for mixed oxides of CuO-CeO2 and MnOx- CeO2 compositions at great contents of
the second component, just the citric acid aided route leads to the formation of substitution solid solutions.
Differences in the morphology of the samples obtained serve as screening criteria for the selection of the most
efficient oxidation catalysts. Catalytic tests reveal that the mixed oxides under study may be used as catalysts for
purifying hydrogen in fuel cells from CO admixtures and for oxidation of volatile organic compounds (ethyl
acetate, ethanol, benzene, toluene, n-buthane) containing in pipe gases.
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