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Tema gucepranii:
1. MeTasloKCHUIHI HAHOMATEpialy Ta HAHOKOMIIO3UTH €KOJIOTIYHOTO [IPU3HAYEHHS

2. Metal oxide nanomaterials and nanocomposites for ecological purposes

Pedepar:

1. Incepraniiina po60Ta IpUCBSYeHa CTBOPEHHIO HOBITHIX HAHOMaTepiajliB Ta HAHOKOMITIO3UTiB Ha OCHOBI TiO2,
Zr02, Sn02, Fe304 s €eK0JIOriYHUX 3aCTOCYBaHb 3 HACTYIIHOIO PO3POOKOI0 YHi(iKOBaHOI TEXHOJIOTIYHOI CXeMU
cuHTe3y inauBinyansHux ¢gas TiO2, ZrO2, Fe304, TeXHOJIOTIYHNX YMOB O€P>KaHHSI MOHOKPUCTAJIIYHUX
HaHOCTPYKTYp SnO2 pi3HOI MOP(OJIOTii Ta TEXHOJIOTIYHMX CXEM CTBOPEHHSI HAHOKOMIIO3UTIB Pi3HOTO CKJIALy.
[HpuBigyanbHI HAHOMAaTEpiany Ta HAHOKOMNO3UTU Ha 0cHOBI TiO2, ZrO2, SnO2, Fe304 cMHTE30BaHO METOLAMU
XiMIYHOTO OCAJP)KEHHS, 3 BUKOPUCTAHHSIM 30JIb-T€JIb TEXHOJIOTI, FiipoTepMasbHUM CII0COO60M cHHTe3y Ta CVD
MeTonoM. [IpoBenieHO ix XxapakTepusalio JuPpakuiiHUMA METOIAMU aHaJIi3y, €JIEKTPOHHOIO CKaHYIOUOIO Ta
IIPOCBIvYyI0Y0I0 CIeKTpOcKomieto, I4 Ta PaMaH CIEKTPOCKOIi€10, PEHTT€HiBCbKOK (POTOETIEKTPOHHOIO

CIIEKTPOCKOIIi€l0. BCTaHOBJIEHO, 1II0 METOJ, CUHTE3Y, TUII [IPEKYPCOPY Ta NapaMeTpU CUHTE3y MaloTh 3HAaYHUN



BILJIMB Ha ix (pa30BUil CKJIAJl, HAHOCTPYKTYPHICTb, CTPYKTYPHO-a[ICOPOLiliHI XapaKTePUCTUKU Ta COPOLiITHO-
(poro)karanitTiyHi BracTuBOCTi. Po3po6sieHo yHiIPiKOBaHY TEXHOJIOTIYHY CXeMY OTPUMaHHS METAJIOKCUIHUX
HaHOMarepiasiB Ta O6I'PYHTOBAHO ii EKOHOMIUHY paliOHa/IbHICTb, SIKa, O TOTO X, IOTPeOy€e HEBEJIMKOI IIJIOLL 117151
PpO3MillleHHs JaHOro BUPOOHUIITBA Ta JTO3BOJISIE MTOCiOBHO OTPUMYBATH Ji€KisibKa okcuziB metaiis (TiO2, ZrO2,
Fe304). 3ar1ponoHoBaHO CIOCI6 CUHTE3y MOHOKPUCTAJIIUHMX HAHOCTPYKTYp SnO2 pisHoi Mmopdosorii Ta
PO3p0o6JIeHO peKOMeHallii 010 CIIPSIMOBAHOTO CMHTE3Yy METAJIOKCUIHMX HaHOMaTepiaJiB i3 ypaxyBaHHSIM
LiZIbOBOTO IIPU3HAYEHHS. 3alpPOIIOHOBAHO IPUHLMIIOB] TEXHOJIOTIYHI CXEMU CMHTE3y HAHOKOMITO3UTiB: CalloHiT-

Fe304 i aktuBoBaHe Byrina-ZrO2, gKi € IPOCTUMU Ta JIETKOKEPOBAHMMU.

2. The dissertation is devoted to the creation of the newest nanomaterials and nanocomposites based on TiOZ2,
Zr0O2, Sn02, Fe304 for ecological applications with the subsequent development of unified technological scheme
for the synthesis of TiO2, ZrO2, Fe304 individual phases, technological conditions for obtaining single-crystal
SnO2 nanostructures of different morphology and technological schemes for creating nanocomposites of different
composition. Individual TiO2, ZrO2, SnO2, Fe304 nanomaterials and nanocomposites based on them were
synthesized by chemical precipitation, sol-gel technology, hydrothermal and CVD methods. They are
characterized by XRD, electronic scanning and transmission spectroscopy, IR and Raman spectroscopy, X-ray
photoelectron spectroscopy. It is established that the synthesis method, precursor type and synthesis parameters
have a significant influence on composition, nanostructurality, structural-adsorption characteristics and sorption-
(photo)catalytic properties of nanomaterials. A unified technological scheme for obtaining metal oxide
nanomaterials has been developed and its economic rationality has been substantiated, which, moreover, requires
a small area to accommodate this production and allows obtaining of several metal oxides (TiO2, ZrO2, Fe304). A
method for the synthesis of single-crystal SnO2 nanostructures of different morphology is proposed and
recommendations for the directed synthesis of metal oxide nanomaterials are developed, taking into account the
intended purpose. Basic technological schemes of nanocomposite synthesis have been developed: Saponite-Fe304
and activated carbon-ZrO2, which are simple and easy to operate. Preliminary calculations indicate the prospects
for the implementation of these schemes in order to obtain new domestic nanocomposite sorption materials for
usage in water treatment systems.
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